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PREFACE 

In 1984 the Govemnent of the Democratic Republic of Sclmal ia approached the Executive 
Director of UNEP with a request for assistance in assessing the coastal and marine environmental 
problems of the country and in drawing up a national action plan for the protection, management 
and development of its marine and coastal enviroment. 

In response to this request and in close co-operation with the relevant national authorities 
a llllltidisciplinary mission was organized by UNEP in collaboration with ESOM, FAO, UNESCO, IPI), 
IAEA and IUCN. The tenns of reference of the mission specifically included consideration of 
problems related to: 

contingency planning for marine pollution emergencies, including incidents within ports 
and port-generated pollution; 

development of national capabilities for the monitoring and control of marine pollution 
through training of staff and acquisition of equipment; and 

development of national legislation for the protection and management of marine and 
coastal environments. 

The eight ~rs of the mission visited Sanalia from 11 to 25 June 1986 and based on the 
mission's findings this document has been prepared. 

The draft of the document has been presented during the Seminar on coastal and f'arine 
Environmental Problems of Sclnalia (Piogadishu, 1 - 8 Septent»er 1987), attended by high level 
national experts, and administrators and policy-makers, as well as high officials and experts of 
UNEP. The Seminar, chaired by Hon. Musse Noor Amin, Permanent Secretary of the Ministry of f'arine 
Transport and Ports of Sanalia, reviewed the document and endorsed it with minor amendments 
reflected in this publication. 

The document consists of a stmnary report on the coastal and marine environmental problems 
of Sanalia, of an action plan proposed for the protection, management and development of the 
marine and coastal environment of Sanalia and of seven sectoral reports on which the SlllllloU)' 

report is based. In preparing the proposal for the national action plan, Sanalia's participatlo• 
in the UNEP sponsored Action Plans for the Protection and Development of the f'arine and Coastal 
Environment of the Red Sea and Gulf of Aden and for the Protection, f'anagement and Development of 
the Marine and Coastal Environment of the Eastern African Region was specifically kept in mind. 

The contribution of Messrs S.K. El~keel (mission leader), S.W. Fowler (marine pollution), 
A. Hamza (marine pollution from land-based sources), S.l. Ross (oil and chemical spills), T. 
Stronme (marine living resources), D. Elder (protected areas and reserves), P. Burbridge (coastal 
area development and management) and J.C. Sainlos (environmental legislation) as ~rs of the 
mission towards the preparation of this document is gratefully acknowledged. The assistance of 
the national authorities and counterparts of Somalia as well as of the UNDP offfice in Plogadishu 
were essential for the successful completion of the mission's task. 
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1. GEOGRAPHICAL SETTING 

The Somali Democratic Republic, which forms the •Hom of Africa•, has •n approxhutely 3,300 
km coastline bounded on the north by the Gulf of Aden and on the east by the Indian ocean. The 
total area of the country is 637,657 ul- with a population of approxi111tely 5.4 11illion 
inhabitants. ~st of the terrain consists of dry savannah plains, with a high mountain escarpment 
in the north, facing the coast. The cli..ate is hot, though pleasant, on high ground and along the 
coast during June-SeptentM!r, with an annual rainfall which rarely exceeds 500 • in the 110st 
favourable regions. Only two pennanent rivers - the Juba and Scebelle - water this •rid land. 
Both rise in the Ethiopian highlands, but only the Juba regul•rly flows into the sea at Kismayo. 
This feature limits most of the prime agricultural land to the region South of ~dishu. 

The cl i..ate, particularly in the coastal regions, is governed by the monsoon winds and 
oceanic current systems. During the period of the SoutiHiest ~nsoon (April to OCtober) an 
eastward surface current, the South-west ~nsoon Current, prevails, extending southwards to about 
70S. The South Equatorial Current flows northwards forming the Somali Current whose root lies 
at about 1005. The prevailing strong wind with a speed of over 600 01 s-1 influences the 
Somali Current to continue its northerly flow, bending eastwards off the Somali r,ninsula into the 
Arabian Sea. The strong-flowing Somali Current with speed of about 300 01 s- transports about 
50-65 million nf3 s-1 of water penetrating deep into the oceanic water ~~ass and causing an 
upwelling along its left flank in Somalian coastal waters. The upwelling induces the 
c001)clratively high productivity off the Somalian Coast and is most intense between SOft and 
llot4. The turbulence associated with this phenomenon brings nutrient-rich, cold subsurface 
waters with ten.,eratures below ZOOc to the surface, thereby enriching the surface waters with 
nutrients. The average ten.,erature of the surface water during this period is about 2ot0c and 
the salinity is 35.0 ppt. It is in this area where a potentially rich pelagic fishery resource 
lies. 

During the North~ast ~soon period (Noveneer to ftarch), the surface current changes frail 
its clockwise pattern to anti-clockwise in the northern Indian OCean. The North~st ~soon 
winds now prevail and the Nort~st ~nsoon Current, otherwise called the North Equatorial 
Current, is well-developed and operative, flowing westwards down to JOs. The Somali Current is 
now less strong, reverses its flow partly to form the Equatorial COunter Current with its axis at 
70S and partly flows downwards to join the ~zad»ique Current. The turbulence of the waters is 
mini..al because of the weak Somali Current of speed less than 10 01 s-1, and a thermocline 
exists at about 60-80 m with the surface waters having a uniform t.,..,erature of about 28-JOOc 
and a salinity of 34.5 ppt. A weak upwelling on the right flank of the Somali Current is presumed 
to occur in the region of previous upwelling, while for reasons of continuity, sinking occurs on 
its left flank. This alternating current system is obviously extremely important in detenmining 
the distribution of pollutants in Somalia's coastal waters. 

The coastal ecosystems and habitats vary widely from north to south. Along the Gulf of Aden 
to Ras Hafun there are large expanses of sandy beach alternating with rocky outcrops and coastal 
plain. Below Ras Hafun to Eil a narrow beach exists abutted by rocky cliffs. Sanewhat south of 
Eil a coastal dune system begins where sandy beach alternates with rocky outcrop as far south as 
Kismayo. Along the same coastal stretch from just north of ~adishu to the Kenyan border there 
is a fringing reef which supports a developing artisanal reef fisheries. In the extreme southern 
region between Kismayo and the border there is an extensive ..angrove system which serves as a 
nursery for demersal fish species. A detailed description of the coastal ecosystems and habitats 
is given in the Sectoral Reports on ftarine Living Resources and Ecosystems and ftarine Protected 
Areas and Reserves. 
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2. TYPES, SOURCES AND LEVELS Of POLLUTANTS 

Somalia is a developing country and, as such, has many priorities which may overshadow the 
necessity of surveillance and control of sources of marine pollutants. For example in the latest 
five year plan which ended in 1986, there is no plan for environmental protection. Nevertheless, 
the Government is eager to assess the current situation ~ith respect to marine pollution in order 
to protect its coastal resources for future generations. Fortunately for Somalia land-based 
sources of Nrine pollution are minimal and are expected to remain so for the foreseeable future. 

lltarine pollution is often a function of demography and it is instructive to examine the 
distribution of population in Somalia. Figure 1 stKNs 1984 estimates of the nii!Oer of the 
inhabitants in the _various districts of Somalia. It is immediately evident that there are three 
main population centres along the coast: Plogadishu, Kismayo and Berbera. If all the districts 
adjacent to the sea are considered, calculations s~ that 44 percent of the approximately 5.4 
mill ion inhabitants 1 ive near the coast. This is undoubtedly an overestimate since many of the 
coastal districts extend far inland; thus, ~ more realistic estimate might be in the order of 30 
percent. Figure 1 further shows that of this fraction, the districts which include the cities of 
~dishu, Berbera, Bosaso and Kismayo make up 15 percent ~ith ~adishu alone accounting for 11 
percent of the near coastal population. 

2.1 Industrial wastes 

Somalia is a country of light industries .ast of ~hich are located in the coastal population 
centres of ~ishu, Kismayo, Brava and Berbera. The Iraq-Soma oil refinery just south of 
~dishu i~rts roughly 160,000 tonnes of oil each year. HoWever the plant is only operational 
periodically and very little effluent actually reaches the sea. Consequently, its immediate 
i...,act on the coastal ecosystan is 11inimal. Likewise an urea plant at the refinery is not 
considered an i~rtant source of marine pollution since it only discharges about three cubic 
meter of ~ste ~ater a day into a pond inland frat the sea. 

Somalia is a ~aajor livestock producer and consequently there are a nUIIOer of local slaughter 
houses located on the seashore. In ~dishu the release of animal remains directly into the sea 
is believed to be the cause of a relatively large nii!Oer of shark attacks in the near vicinity. 
However, long-tiE residents point out that sharks which enter the inside of the reef have al~ys 
been a problan in local waters and that the slaughter house ~stes merely aggravate the 
situation. It is evident that disposal of animal remains inland ~ld undoubtedly serve to lessen 
the shark problem and also eliminate the unsanitary and unsightly situation of animal refuse on 
the beach that was noted, for example, at Brava. 

Of all the industries in the country, only the tanning factories may deliver a significant 
input of contaminants to the marine envii"Of1llent. For example the factories at Brava and Kismayo 
discharge their liquid effluent directly into the sea. calculations indicate that the effluent at 
Brava and Kismayo may discharge as llliCh as 18 and 30 kg of chromium a day, respectively, to the 
sea. However, 111easuranents of the 1 eve 1 s of chromium as well as other heavy meta 1 s in the 
effluent or the coastal environment do not exist, thus, it is not possible to assess the extent of 
thi_s source of pollution. 

PCBs frcn local industrial sources are not a problem and any PCB residues in the coastal 
environment probably originate from aerial transport. However, a number of old transfonmers ~re 
observed to be stored in the open at ~adishu port. Damage or misuse of this stock could lead to 
grave environmental problems. 
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GULF OF ADEN 

INDIAN OCEAN 

Population by District. 
Figures are 1984 estimates, 
based on 1975 census. 

National boundaries 
District Boundaries 
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Population map of Somalia (population of total coastal districts 2,381,295) 
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2.2 Domestic wastes 

Domestic sewage is certainly an important source of pollution to coastal waters of the major 
population centers. For exaftl)le, in l'logadishu raw sewage is discharged directly into the port 
through a series of drainage pipes. Locals use these waters for bathing and swimming, and it is 
not uncannon to see human faeces and a wide array of other danestic wastes strewn along the 
beaches. This was particularly evident on the Lido which serves as Mogadishu's touristic beach. 
The situation concerning municipal sewage is no different in other coastal towns. However, their 
lower population density results in much reduced input to their coastal waters. Nevertheless no 
sector of the government involved with pollution is monitoring this situation either at the source 
(sewage and drainage effluents) or in the sea. Hence, without measurements, there is no way to 
reliably estimate the levels of pathogenic organisms entering or existant in coastal waters near 
urban centers. 

Urban solid waste dumps likely fonm another source of local pollution. A large open tipping 
site is located right on the coast at Mogadishu close to the city abattoir. The tip is 
uncontrolled and infested with venmin. Its marine pollution potential could be high especially in 
the rainy season when leachates run off directly into the sea. However, there are no measurements 
to substantiate this contention. Furthenmore, the cost in tenms of amenity reduction is high as 
judged by the large amounts of domestic detritus in the area around the Lido Beach and just north 
of the old port. 

2.3 Agricultural Wastes 

In Sanalia most of all the prime arable land lies in the Scebelle and Juba river basins. 
The Scebelle River fans out in the coastal lowlands fonming swamps and wetlands, whereas the Juba 
River enters the sea just above Kismayo. ~nthly flow rates for the Juba measured far inland at 
Lugh Ganana vary between approximately 30 m3 s-1 in February and 450 m3 s-1 during October 
(World Bank, 1981). Flow rates for the Scebelle measured at Afgoi were much lower ranging from 10 
to 90 m3 s-1 for the same months (ibid.), but this flow is not discharged directly into the 
sea. 

Several types of chlorinated and organo-phosphorus pesticides are used continually on fanms 
and plantations in this region and thus residues find their way to coastal waters via both rivers 
and land runoff. Two to three decades ago dieldrin was cannonly applied in locust control. It is 
no longer used in Sanalia but the Plant Protection Unit of the Plinistry of Agriculture maintains 
an old stock of dieldrin that could be a potential source of environmental contamination. Another 
toxic chlorinated pesticide, chlordane, has been used restrictedly for the specific control of 
tenmites and certain soil insects (e.g. cutwonms). Furthenmore, endosulfan is used routinely by 
the National Range Agency in their tsetse fly eradication programme inland from Mogadishu. 

Table 1 gives a list of the types and quantities of insecticides and herbicides ordered for 
use in 1986. These quantities are typical of what might be expected for use in the future, i.e. 
approximately 53 tonnes per year. However, the Plinistry of Agriculture is not the sole source of 
these CoqK>unds. For exaiJ1)1e, independent companies such as the Sanalia Fruit Company and the 
Sugar Factory purchase their own pesticides. Hence, the total quantities in use are greater than 
that shown in Table 1. Because of the high toxicity of the pesticides chlordane and carbofuran, 
the Plinistry of Agriculture intends to concentrate on using less toxic compounds like dimethoate 
and deltamethrin. 

In addition to the pesticides used in the agricultural sector, the Ministry of Public Health 
has been spraying DOT in towns as part of its anti~larial programme. Table 2 gives the amounts 
used over the past six years. Unfortunately records were not available prior to 1981. However, 
DOT has been in use in Sanalia for at least 30 years. It is clear that residues of this 
persistent pesticide enter coastal waters, most likely in the southern region adjacent to the two 
river drainage systems. 
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Table 1. Quantities of pesticides scheduled for use in SoMalia during 1986~ 

Pesticide Quantity 
CClq)OUnd for'IIIJlation (kg) (1 i tre) 

Insecticides 

Diazinon EC 3,000 
Diazinon G 3,000 
Carbaryl SPIWP 1,000 
Chlordane EC 2,000 
Endosulfan EC 1,500 
Malathion EC 2,000 
Triazophos EC 2,000 
Oimethoate EC 1,000 
Oeltamethrin EC 2,000 
Cypermethri n EC 2,000 
Fenvalerate EC soo 
Carbofuran G soo 
Specific acarricides ECIWP 1,000 
for spiders and mites 

Herbicides 

~thylchlorophenoxyacetide 2,000 
Propinil 8,000 
Atrazine & Ametryne s,ooo 
Ametryne & 2, 4-0 s,ooo 

EC denotes emulsifiable concentrate; G, granular; SP, soluble ~r; and WP, wettable powder. 
* Data supplied by the Plant Protection Unit, "inistry of Agriculture. 
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Table 2. Quantities of DDT used in S~lia for the anti-malarial programme*. 

Year Amount Notes 
(kg) 

1981 17,501 

1982 25,610 

1983 19,246 

1984 (10,000) not known precisely but 
estimated as less than 
previous years. 

1985 0 DOT did not arrive until 
very late in the year. 

1986 30,000 30 tonnes are in stock 
and are being used on an 
emergency basis. 

*Data supplied by the Anti-"alarial Unit of the "inistry of Public Health. No data available for 
years prior to 1981. 

Despite the widespread use of pesticides, including DOT, in S~lia, there is no programme 
at present to monitor and asses~ these ecologically harmful chemicals in the coastal waters or the 
riverine systems feeding them. This is particularly noteworthy since at present there are no 
legal controls on the use of pesticides. The only legislation concerning pesticides requires 
their registration upon importation (see Sectoral Report on ~rine Environmental Legislation). 

The only environmental data available on pesticides are those from selected fish collected 
in the ~adishu area during September - November 1985. ~an concentrations of lindane in muscle 
ranged from 7 to 80 ppb wet weight while those for total DOT were between 26 and 360 ppb wet 
weight (~hamud, 1985). These values are typical of those found in fish from other oceanic areas 
and do not suggest any major local contamination. However, given the fact that the major use of 
pesticides occurs much further south in the Juba and Scebelle river basins, obtaining samples from 
coastal waters in the southern region should be given high priority. 

Other types of marine pollution resulting from agricultural growth and development may also 
be affecting the coastal areas of Somalia. Coastal dune formation and subsequent erosion arising 
from overgrazing of the covering vegetation has lead to increased siltation particularly in the 
southern region. Further increases in silt load could .have a heavy i111>act on the fringing reef 
ecosystem which serves as a nursery ground for Somalia's artisanal demersal fisheries (see 
Sectoral Report on ~rine Living Resources). 
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The very large livestock production and export taking place in the coastal region also acts 
as a source of nearshore pollution. For ex~le on the beach just a few kilanetres east of 
Berbera, dried faecal pellets and h~s from goats and camels littered the area nearly 
everywhere. Berbera is a major livestock exporting site and animal wastes presumably enter the 
waters in or near the port and are swept eastward by the prevailing currents. The dessicated 
faecal droppings containing vegetable matter probably do not pose an immediate health hazard, but 
they cause a definite reduction in amenities of the public beach. 

2.4 Coastal Construction and Quarrying 

Little is occurring in the way of coastal construction projects that would lead to marine 
pollution. However, the widespread activity of coastal quarrying for limestone, sand, and gravel 
pose a threat on several fronts indeed. These activities are taking place very near the coastal 
zone and in sane cases, at Kismayo, on the beach itself. Where large, deep quarry pits approach 
the beach at a site a few kilanetres south of ~adishu, there is considerable risk that sea water 
will break the coastal margin and enter the pits. This has in fact occurred in sane areas giving 
rise to large, stagnant pools of sea water. These areas are already devoid of coastal vegetation 
and incurrence of sea water will hasten the process of coastal erosion (see Sectoral Report on 
fllarine and Coastal Area Development). Furthenoore, bulldozing and quarrying sand such as that 
occuring on the beach just North of Kismayo leads to increased siltation which could damage the 
offshore fringing reef. Above all these quarries are leaving a permanent scar on an otherwise 
beautiful coastal environment. 

2.5 Oil Pollution 

An earlier report on marine pollution in the East African region concluded that oil in 
coastal waters and on beaches originating from tanker deballasting activities is the most serious 
marine pollution problem in the region (FAO/UNEP, 1982). From observations made during this 
mission, the same conclusion holds in the case of Somalia. 

Because of limited oil refining activities in Somalia, little, if any, of the oil and tar 
found on beaches originates from land-based sources. During June 1986, sane minor oil slicks were 
observed in the vicinity of Mogadishu port. At other port facilities in Kismayo and Berbera, no 
oil was noted in the sea water. At Kismayo port, oil lines leading from the tenminal to storage 
tanks run along the coast just adjacent to a large bed of rock oysters (Crassostrea cucullata). 
Opened oysters smelled very fresh and showed no visual evidence of oil tainting. This observation 
suggest little impact from the tenm1nal operation of the port. 

In contrast, oil in the fom of tar balls was found on all beaches examined. Because of 
the lack of data on tar concentrations in Somalia and the region as a whole (FAO/UNEP, 1982), a 
quantitative beach tar survey was carried out at a limited number of sites following the 
internationally recomnended methodology outlined in UNEP/IAEA (1982). Time constraints limited 
the extent of the survey; nevertheless sane interesting trends emerged (Table 3). The highest 
levels on the order of 100 g nr 1 shoreline were observed at Jezira and Pferca south of 
~adishu. These levels are roughly one-half the overall average of 224 g m-1 found in Onan 
where values were reported to be among the highest recorded for any world area (UNEP/IAEA, 1982). 
Significantly less tar was observed in the southern region and at Berbera in the Gulf of Aden. A 
comparison of the Somalia values with tar levels in other world areas is given in Table 4. It is 
interesting that the levels measured during June 1986 are close to a re']ioaal range reported for 
East Africa (UNEP/IAEA, 1982). 
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Table 3. Quantities of tar on beaches of Somalia during June 1986. 

Beach Date Transect length Tar ~an value for beach 
(m) (g) (g ,.-1) 

1. Berber a 11/6/86 46 0.1 0.3 
so 0 
41 1.2 
47 0 

2. Jezira 15/6/86 30 97 121* 
( 18 kll south 25 154 
of Plogadishu) 32 113 

3. Plerca 21/6/86 Visually 100* 
assessed 

4. Brava 2216/86 46 0.2 3.6 
45 3.3 
41 7.4 

5. Kismayo 23/6/86 39 0.3 4.4 
42 1.8 
44 9.8 
40 5.7 

*Considered to be •ini- value since SOlie tar ..as buried in thick layer of sea plant detritus on 
upper beach face. 
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Table 4. World~ide beach tar distribution adapted from UNEP/IAEA (1982) and ~his study. 
(~st values in ~ m-1 of shoreline except those designed by * which are 
c~uted in g nr of beach surface. N.C. means not c~uted). 

locaHon Range Average 

U.S.A. 
East coast 19-81 42 
west coast 0.003-23.9* 1.35* 

Canada 
west coast 0.04 0.02 

Bahama Islands 1-130 N.C. 
Bermuda 1971-1972 98-220 171 

1978-1979 115-1, 108 195 
Caribbean Islands 0-1,000 N.C. 
~iterranean & Red Sea 

Egypt 3.5-380* 134* 
!Ita 1 ta 0.5* 
Israel 3,625 
Eilat coast 6,000 maxinun 

India 
west coast 2.2-758* 28* 
East coast 5.9-139* 20* 

Kuwait 25-1,912 387 
Onan 5-2,325 224 
East Africa 10-100 N.C. 
Somalia 0.3-121 46 

During the entire survey the South~st Monsoon wind was blowing. As has been noted in a 
previous beach survey in Kenya, the period when most tar acctmJlates on these beaches is during 
the North-east ~nsoon (FAO/UNEP, 1982). Likewise just after the South~st Monsoon in southern 
Onan (September/October), the beaches are relatively clean from tar (UNEP/IAEA, 1982). On all the 
beaches in Somalia, most of the tar l~s were extremely weathered and located primarily at or 
above the high water mark. This suggests deposition during an earlier period. Sightings by the 
"inistry of Fisheries of large, fresh tar balls at Fuma beach south of Kismayo prior to the onset 
of the South~st ~nsoon support this hypothesis. It thus seems 1 ikely that tar concentrations 
along the Somalia coast are much higher during the portion of the year when the North-east Monsoon 
winds prevail. 

If it is assumed that the data collected for single beaches are representative averages for 
a given region, the standing stock of tar on the beaches can be c~uted. This was done for the 
approximately 600 km stretch of beach between Mogadishu and the Kenya border (Table 5). The data 
show that roughly 17 tonnes of tar were on the beaches of the southern region of Somalia during 
June 1986. This can be compared with the 440 tonnes of tar computed for the 2,000 km coastline of 
Onan during September/October 1980 (UNEP/IAEA, 1982). Unfortunately due to lack of data it is not 
possible to assess tar loads on the remaining 2,700 km of Somalia's coast. In this regard a more 
c~rehensive survey would help clarify the present situation. 
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Table 5. Estimates of the standing stock of tar on the beaches between 
ftogadishu and the Kenya border during June 1986. 

Region 

ftogadishu-Jezira area 
llterca area 
Brava area 

Beach length 
(km) 

Kismayo area to Kenya border 

55 
80 

180 
285 

TOTAL LENGTH 600 

* oata from Table 3 

* Tar 
(g nrl) 

121 
100 

3.6 
4.4 

**Standing stock 
(tonnes) 

TOTAL TAR 

6.7 
8.0 
0.65 
1.25 

16.6 

** Values do not include offshore islands south of Kismayo and are extrapolations for areas 
based on data collected from a single beach typical of a given area. 

From the above discussion it is clear that most of the tar on Somalia's beaches originates 
from the deballasting and cleaning activities of passing tankers on route to the Gulf. A similar 
conclusion has been drawn from a case study in Qnan (UNEP/IAEA, 1982). It has been calculated 
that roughly 33,000 tonnes of crude oil are discharged annually in the East African region through 
nonmal tanker operations (1~/UNEP, 1982). If the assumption is made that tar balls on the beach 
surface have a residence ti11e of no more than one year, it can be estimated that approximately 
0.05 percent of the annual discharge was deposited on the coastal strip between ptogadishu and the 
Kenya border. This of course is a minimal estimate since tar balls weigh only a fraction of their 
original weight when released as crude oil. 

2.6 catastrophic Events (NV Ariadne grounding) 

Periodic accidents of ships in nearshore waters often result in a localized input of 
contaminants into the marine environment. Such was the case with the NV Ariadne, a container ship 
carrying a variety of toxic chemicals which went aground in ftogadishu harbour on 24 August 1985. 
One month later the ship broke up and caught fire. Sane of the chemicals and oil were released 
into the harbour at that time. Shortly thereafter salvage operations began and continued until 31 
Pfay 1986 when rough sea conditions brought a halt to the work. Detailed descriptions of the 
accident and assessments of the situation in late 1985 can be found in UNEP (1985b) and fllll 
(1985). A list of chemicals that the ship was carrying is shown in Table 6. Of particular 
concern are the two extremely toxic substances: tetraethyl lead (TEl) and sodium 
pentachlorophenate (SPCP). 

In late February 1986 a further assessment of the pollution situation was made. According 
to linden (1986) sane of the chemicals had been released into the sea. Pteasurements of 
chlorinated pesticides in harbour water made by the Faculty of Industrial Chemistry and cited by 
linden (1986) showed values ranging between 0.06 and 0.15 mg 1-l. These values were interpreted 
to oe low and to indicate that most of the pesticides were still intact in the wreck (linden, 
1986). In fact, the cited concentrations are several orders of magnitude higher than nonmally 
found in sea water and, if true, would indicate large-scale pollution. However, relatively low 
chlorinated pesticide concentrations in fish collected from ftogadishu waters during the same 
period did not suggest the presence of elevated levels of pesticides in the surrounding waters 
(Moharood, 1985). 
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Table 6. The chemical cargo of the IW ARIADNE as understood fnlll ships 
manifest and according to infonution front Somali Ports 
Authority (from Linden, 1986). 

No. 1 Hold 

Hexane 
Sodhn hydroxide 
~razine hydrate 

No. 1 Deck 

Unknown (•Harmful poisonous/ 
toxic solid mixtures•) 
~rogen peroxide 

No. 2 Hold 

Xylenes 

No. 2 Deck 

UN 1208 
UN 1823 
UN 2030 

UN 2811 
UN 2014 

UN 1307 

Calchn carbide UN 1402 
Paints, etc. UN 1263 
Organochlcri ne pesticide (DOT) UN 2761 

No. 3 Hold 

Soditn sulphide 
Hexane 
Silicon resin solution in 

flammable liquid 
Diethyl ether 
Plalathion 

No. 3 Deck 

Ethanol 
Aerosols 

No. 4 Hold 

Styrene monomer 
Boron trifluoride 
Paints and solvents 

• 
• 

Nitrocellulose 
Petroletn 
Batteries 

UN 1849 
UN 1208 

UN 1866 
UN 1155 

? 

UN 1170 
? 

UN 2055 
UN 1008 
UN 1263 
UN 1822 
UN 1933 

? 
UN 1133 
UN 2794 

IJII) 3.1 
IJII) 8 
IPil 8 

? 
? 

IPil 3.3 

? 
? 
! 

IPil 8 
IPil 3.1 

IPil 3.3 
IPil 3.3 

? 

? 
? 

IPil 3.3 
IPil 

? 
! 
! 

? 
? 

IPil 8 

68011 
1440 sacks 

SO Om 

3001 
269 cans 

320 ftd 
234 01 

200m 

200m 

15 On 
9100 Ctn 

160 Ctn 
2011 

214 Kg 
4 .. t 

14 ftt 

20M 
355 Kg 

5.4 .. t 

? 
2 On 400 Kg 

22 pallets 10 "t 
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Table 6 (continued) 

No. 5 Hold 

Tetraethyl lead UN 1649 IPil 5. 1 273 Dn 119 .. t 
I sopropano 1 UN 1219 IPil 3.2 75 Dn 13 .. t 
Xylenes UN 1307 1m 3.3 38 Dn 1 .. t 
2~thoxyethano 1 UN 1171 IPil 3.2 3Dn 624 Kg 
Ethylene glycol UN 2364 IPil 3.2 lDn 198 Kg 
Toluene UN 2194 IPil 3.3 146 Dn 19 .. t 
Butanol UN 1120 IPil 3.3 5Dn 1 .. t 
~thylisobutanol ketone UN 1245 IPil 3.2 14 Dn 2 .. t 
Acetone UN 2090 IPil 3.1 37 Dn 7 .. t 
Butyl acetate UN 1123 IPil 3.2 3Dn 594 Kg 
~thylethyl ketone UN 1193 IPil 3.2 53 Dn 11 .. t 
Trichloroethylene UN 1710 IPil 6.1 42 Dn 14 .. t 
Ethyl acetate UN 1173 IPil 3.3 21 Dn 4 .. t 
Sodium pentachlorophenate UN 2567 IPil 6.1 250 bags 5 .. t 
Dipenten UN 2052 IPil 3.3 42Dn 9 .. t 
~thylethyl ketoxide UN 1993 IPil 3.2 8Dn 1.7 .. t 
"unosperse UN 1866 IPil 3.3 9Dn 8.7 .. t 

Dn = drum 
.. t = metric tons 
Ctn = containers 

Procedures and methodologies for trace pesticide analyses in environmental saq>les were 
discussed with the Faculty of Industrial Chemistry during a visit to their laboratories. The 
iq>ortance of such precautions as contamination-free saq>ling, proper sea water volume, 
ultra-clean glassware, pesticide-free reagents and satisfactory low blank measurements was 
stressed. It was also suggested that the laboratory takes part in ongoing international 
intercalibration exercises in order to verify and refine their methodologies. Fran observations 
of the facilities and discussions with the analysts, it became evident that the laboratory has had 
only limited experience in trace contaminant analyses. For this reason, the cited chlorinated 
pesticide results for sea water should remain questionable. 

Gas chranatographic analyses of sea water in the port failed to show the presence of TEL 
(Linden, 1986). No infonmation was available with which to judge the reliability of the 
methodologies used for lead analyses; however, it is doubtful whether relatively insoluble, dense 
tetraethyl lead released at depth would be present in surface water samples. 

In contrast periodic measurements of sodium pentachlorophenate in surface sea water showed 
the presence of the CoqiOUnd in several samples (Table 7). Although blank measurements were 
apparently not made (lllohaood, 1985; Chiavari and lllohanl.ld, 1986), the methodology appears 
reliable. These results, while possibly not quantitative, suggest that the sodium 
pentachlorophenate released was rapidly diluted and removed fran the port waters through tidal 
flushing action. 



- 15 -

As of June 1986, an accurate assessment of the i...,act of the accident on the environn~ent 
still could not be made. Confusion remained as to exactly .mich chemicals vere still present in 
Hold No. 5. The Linden (1986) report suggests that both TEL and SPCP are likely to be found on 
the sea bed. However, fran discussions with the Sanali Shipping Agency it was learned that a 
COIJ1)arison of the ship's chemical cargo (Table 6) and the salvager's inventory of the chelllicals 
removed suggests that 250 bags of SPCP (5 tonnes) and 42 drllnS of trichloroethylene (14 tonnes) 
still remain in or around the wreck. In addition, the contents of at least three drllnS of TEL 
have leaked into the sea (Linden, 1986). Given this infonmation, future efforts should 
concentrate on assessing the presence and extent of environ~~enta1 contamination of these three 
c01J1)0unds. Without a systematic survey of the contaminants in sediments and fish in and near the 
port of Jlllogadishu, it is not possible to assess the i...,act of this accident on the ~~arine 
env i ro~~nent. 

Table 7. Sodi1111 pentachlorophenate concentrations reported for surface sea water fran the 
port of Jlllogadishu, Sanalia (fran Plohanl.ld, 1985; Chiavari and Jlllohanl.ld, 1986). 

Date Concentration 
(ppb) 

26/09/85 
29/09/85 

1/10/85 1 
2110/85 138 
4110/85 8 
5/10/85 
6110/85 1 
7/10/85 60 
8/10/85 103 
9/10/86 3 

10/10/86 
11110/85 
13/10/85 2 
16/10/85 
17/10/85 2 

3. EFFECTS OF POLLUTANTS ON THE MARINE ENVI~NT 

In the foregoing section, a detailed analysis of the sources and levels of potential 
pollutants arising fran the various national sectors is given. Based on the available 
infonmation, it is likely that at present the overall effects of pollutants on the marine and 
coastal enviro~~nent are extremely limited. However, for specific pollutants in localized areas it 
is diffic~lt ~o draw conclusions with any certainty as hard data is totally lacking. 

For example, the discharge of raw sewage and animal and domestic wastes directly into the 
sea in the heavily populated area around Jlllogadishu most certainly poses a health hazard to humans 
using the local waters for bathing and fishing. However, no data exist on the types and 
concentrations of pathogens in nearshore waters. Nor are there reliable statistics on the number 
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of people who have become ill through contact with the waters or from eating cont.ninated sea 
food. Public health is an area of primary concern in Somalia and should be safeguarded. 

Likewise the effects of specific pollutants such as the chlorinated pesticides, e.g. DOT, 
and toxic heavy metals, e.g. chromium, on the coastal fisheries in certain areas of the southern 
region are iqx»ssible to assess since there are no data on existing levels in edible marine 
organi~ or other environmental matrices from the areas which may be susceptible to impact. Even 
in the case of the Ariadne accident where a source tenm has been identified, lack of reliable data 
obtained in a systematic fashion precludes accurately assessing the effects of the released 
chemicals. 

Land use and agricultural activities such as limestone quarrying on the coast, beach sand 
mining and sediment discharge via the Juba river may lead to increased siltation which could 
affect the fisheries nursery grounds in the reef and mangrove ecosystem. Nevertheless, there have 
been no coastal environment or fisheries surveys with which to gauge changes and effects in these 
ecosystems. 

Perhaps the most obvious pollution effect, or at least the only observable one, is the 
reduction in socio-economic amenities brought on by indiscriminate open dumping of wastes and 
coastal quarrying activities. Despite the overall natural beauty of the Somali coast with its 
attendant tourism appeal, the beaches were some of the filthiest ever observed by the mission 
team. Land-based detritus ranging from countless foam rubber sandals to livestock remains to 
htman faeces littered the beaches. In many cases these sorts of materials far outnlllt>ered and 
outweighted the marine-derived tar balls also contaminating the beaches. Proper waste treatment 
and tipping facilities, located away from the nearshore zone, would greatly alleviate this problem. 

4. INSTITUTIONAL FRAMEWORK FOR THE ASSESS"ENT Of ~RINE POLLUTION 

At present Somalia has no effective action plan or strategy f~r the assessment and control 
of marine pollution. All matters relating to marine pollution are under the jurisdiction of the 
"inistry of ~rine Transport and Ports which serves as a focal point for the Eastern African 
Region and the Red Sea and Gulf of Aden Region Action Plans (UNEP, 198Sa). An_ intenministerial 
National Environmental Co-ordination Committee made up of the pertinent "inistries (e.g. Fisheries 
and ~rine Resources, Commerce and Industry, Public Health, ~rine Transport and Ports, Livestock, 
forestry and Range) has been created but is not yet functional. 

As there is no systematic national pollutant monitoring network, known or suspected 
pollution events are handled on an ad hoc basis. A case in point, and the only one of any 
significance, is the recent Ariadne disaster. Following the grounding, the "inistry of ~rine 
Transport and Ports requested the faculty of Industrial Chemistry of the National University to 
carry out some limited chemical analyses in order to assess the imnediate situation (see Section 
2.6 above). Lacking the requisite oceanographic equipment for sampling the samples were limited 
to surface sea water taken in plastic bottles, and local fish. The faculty of Industrial 
Chemistry is the only laboratory in Somalia which has the necessary facilities and instrumentation 
to carry out pollutant analyses. However, the staff has only had limited experience analyzing 
marine samples and needs advanced training in trace contaminant analyses which are often extremely 
difficult to carry out even under the best of laboratory conditions. To date some reliable 
analyses have been achieved through collaboration with Italian colleagues at th~ Ci.emical 
Institute of the University of Bologna. The faculty has been further assisted with fish 
collection and dissection by the faculty of Veterinary ~dicine at the National University. 

The Ministry of Fisheries and ~rine Resources handles all aspects of marine resources, yet 
it has no laboratory. Within the National University there is presently nobody dealing 
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specifically with marine science. However, the next five year plan (1987-1991) has reconmended 
the establishment of a Faculty of Marine Science which would incorporate staff from the Faculties 
of Geology and Industrial Chemistry. In this regard IOC/UNESCO recently carried out a site 
assessment for a marine laboratory at Jezira; however, no decision has been taken regarding its 
establishment. Given the present level of development of marine science in Somalia, it is 
questionable whether Somalia could staff and support a marine laboratory. Most important, basic 
and advanced training in pollutant analyses and assessment methodologies are urgently required. 
For the present, a solidified collaboration between the f"inistry of Marine Transport and Ports, 
the Faculties of Industrial Chemistry and Veterinary f"edicine, and the f"inistry of Fisheries and 
Marine Resources appears to be the nnst effective solution for undertaking marine pollution 
assessment under the regional action plans. In terms of assessing the effects of land use and 
domestic wastes on the coastal environment and ecosystems, additional collaboration should be 
sought with the f"inistries of Public Health and Livestock, Forestry and Range. 

5. CONCLUSIONS AND RECQIIIIIIENOATIONS 

Based on a two week fact-finding mission in Somalia, an att~t has been made in the 
preceding sections (a) to estimate the sources and present degree of marine pollution in the 
coastal marine environment and identify any changes or effects on ecosystem components that might 
be ascribed to marine pollution; (b) review Somalia's capabilities in the field of marine science 
and pollutant studies; and (c) propose an infrastructure for assessing marine pollution and 
devise a nnnitoring scheme which would enable Somalia to fulfill its obligations to the Eastern 
African and Red Sea and Gulf of Aden Action Plans. In the following paragraphs some general 
conclusions and reconmendations pertaining to the overall assessment are presented. 

5.1 State of ,..arine Pollution 

Based on Somalia's level of development, industrial activities and locations, land use 
practices, and agricultural and fisheries technologies, the coastal ecosystem of Somalia is not at 
present severely iq>acted by land-based sources of marine pollution. However, it 100st be 
~hasized that this assessment is made without the benefit of any quantitative data. Few, if 
any, reliable pollutant measurements have been made in the critical areas identified, and 
virtually no quantitative surveys have been undertaken which would allow assessing subtle or 
abrupt changes and effects in the coastal marine ecosystem. Even in the case of a well-recognized 
pollution incident of ~ Ariadne, there is not enough useful information to make an accurate 
assessment of the potential or real impact from this accident. 

Somalia recognizes the need to understand and protect its coastal ecosystems. Therefore, 
it is essential that a pollution nnnitoring network of limited extent be established in order to 
gather the necessary quantitative data. In addition, an effort should be made to identify, 
describe and quantify critical marine species, habitats and ecosystems so that the possible 
effects of various types of marine pollution can be gauged against fluctuations and changes 
brought about by natural causes. 

At present the only noticeable effect of marine pollution appears to be a reduction in 
amenities brought about by indescriminate domestic waste discharges along the coast, coastal 
quarrying of 1 imestone and sand, and the widespread occurrence of tar and detritus on beaches. 
The tar situation in Somalia should be quantified in a nnrP riJ~rous fashion during both nnnsoon 
seasons by carrying out inexpensive tar surveys at various sites along the entire coastline. 
Improved domestic waste practices will go a long way towards reducing the annunts of unsightly and 
unhealthy detritus on beaches, and carefully planned land-use strategies will reduce the effects 
of coastal erosion and increased siltation. 
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5.2 capabilities in ~rine Science 

Somalia's capabi 1i ties in marine science and pollution studies are extremely 1 imited. A 
basic technical infrastructure for pollutant monitoring and assessment of marine pollution does 
exist within the country (i.e. Plinistry of ~rine Transport and Ports and Faculty of Industrial 
Chemistry). However, it needs to be strenghtened and developed into a systematic and reliable 
monitoring network. At the technical level, the laboratory of the Faculty of Industrial Chemistry 
is relatively well-equipped with the necessary instnnentation to carry out the analyses of 
pesticides, PC8 and certain heavy metals in marine samples. However, in their present facilities 
the general level of •cleanliness• is not sufficient to ensure •contamination-free" results of the 
analyses of certain pollutants. In addition the question of reliable instrument service may lead 
to problems and delays in the analyses. Above all, the chemical analysts at the l~boratory should 
be provided with advanced training in pollutant analyses as soon as possible, preferably through 
the auspices of the regional action plans. 

Qualified marine biologists, ecologists and fisheries specialists also need further 
training in order to initiate the basic marine surveys necessary for assessing the effects of 
marine pollution. 

At present these types of training will have to be obtained outside the country, perhaps in 
other areas where UNEP's Regional Seas Programme is in a more advanced stage. Reciprocal visits 
in which the experts perfonning the training work with their counterparts in the country will be 
most beneficial. In the long terM, after a reliable infrastructure in marine science and 
pollutant assessment has been established, the concept of establishing a marine science faculty or 
institute will be more realistic and beneficial to the country. 

5.3 National Environmental Co~rdination Conmittee 

At the policy.....aking level, a mechanism and infrastructure for assessing marine pollution 
has been devised in the fonn of an intenninisterial National Environmental Co~rdination 
Committee. Within the Committee the Plinistry of ~rine Transport and Ports has been designated as 
the body responsible for marine pollution matters. The "inistry also acts as the focal point with 
UNEP for the of Eastern Africa Action Plan and the Red Sea and Gulf of Aden Action Plan. Detailed 
descriptions of the infrastructure are given in the Sectoral Report on ~rine Environmental 
Legislation. 

The above-mentioned infrastructure appears to be the most viable solution and should be 
made fully functional. Within the infrastructure the Plinistry of ~rine Transport and Ports 
should strenghten its ties with UNEP so that the Regional Seas Programme activities can begin in 
Somalia as soon as possible. At the technical level the Plinistry should establish a limited 
marine pollutant monitoring network which utilizes the expertise and laboratory facilities of the 
National University's Faculty of Industrial Chemistry. With advanced training the laboratory 
staff should be capable of supplying policy.....akers with the necessary data with which to make 
appropriate decisions concerning marine pollution. In this context, advice and expertise should 
be sought from the Plinistry of Fisheries and ~rine Resources and their regional offices which can 
assist with saq>le collection and infonnation on the critical demersal fish to monitor. The 
Plinistry of Fisheries and ~rine Resources should also be encouraged to supply the types of 
fishery survey data and statistics that can be used in the assessment of posssible pollution 
effects in critical areas. In addition, the Plinistries of Conmerce and Industry, Public Health, 
Agriculture, and Livestock, Forestry and Range should be consulted on appropriate matters if and 
when land-based sources of pollution are recognized as being significant in the coastal 
environment. 
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5.4 Marine Pollution Assessment Programme 

In the inHial stages of the marine pollution assessment programme, a silllllified network 
should be set up to monitor only the critical areas where pollution is expected or valuable 
resources need to be protected. At the outset the primary focus should be on the ~gadishu, Brava 
and Kismayo areas. These towns contain deep water ports and various industries whose activities 
are generally recognized as sources of pollution. An additional "clean" site, outside the 
immediate influence of any source of pollution, should be selected to establish background 
contaminant concentrations with which to gauge pollution i~ct in other areas. Possible sites 
are 500 ~ north of ~adishu at Obbia or at Ras Hafun. 

At each station a surface sediment sample should be taken. In particular at Kismayo the 
sediment should be collected fran near the mouth of the Juba river, a suspected source of 
pesticides to coastal waters. Ideally each station should be in an area where representative 
bio-indicator organisms can be found. Strategies for selection and use of bio-indicator organi~ 
have been outlined by Phillips (1980). An ideal bio-indicator for many heavy metals and organic 
c~unds is the rock oyster, Crassostrea cucullata. This filter-feeding rrollusc is currently 
being used in several rronitoring programmes in other regions. Furthenmore it is present in large 
ntm>er in Kismayo and undoubtedly occurs on rocky outcrops in other areas of Somalia. In its 
absence a nearshore clam species could alternatively be used. Since demersal fisheries are 
becoming an important sector of Somalia's econ~. fish from each area should also be periodically 
analyzed. Two species conmon in Somalia, grouper (Epinephelus) and snapper (lutjanus), are prime 
candidates and ar~ also monitored in other Regional Seas programmes. Due to the growing lobster 
fishery at Kismayo, it would also be advisable to monitor lobster from this region. 

Tile frequency of Sc1q)ling wi 11 be dictated by time and logistic constraints. The sites 
should be sampled at least two times per year, i.e. during the two monsoon seasons. The samples 
should be collected, prepared and analyzed by internationally-accepted procedures such as those 
set out in the UNEP Reference Methods series. The most illliQrtant pollutants to measure are the 
pesticides, in particular DDT residues, and selected heavy metals such as mercury, lead, copper 
and chromillll. 

Supplementary sediment s~les should be taken near the outflow of the effluent from the 
tannery factories at Brava and Kismayo and analyzed for chromium. If chromium pollution is found 
to be extensive at these sites, they should then be monitored more routinely. 

At ~adishu, additional effort should be made to assess the potential environmental impact 
of the Ariadne disaster. Pesticides, tetraethyl lead and other organic compounds rapidly 
associate with sedimentary particles. It is therefore reconmended that surface sediments in the 
vicinity of the wreck be sampled along an onshore-offshore transect similar to that suggested by 
Linden (1986). In this way, if present, the extent and degree of contamination can be accurately 
assessed. 

Tar originating from offshore tanker operations is a potential threat to Somalia's 
beaches. An effort should be made to quantify the extent of the problem by carrying out a beach 
tar survey at the locations examined during the mission as well as some other sites in the central 
and northern regions of the country. Tar surveys are quickly made, relatively inexpensive to 
carry out and furnish valuable information on the distribution patterns and quantities of tar 
entering the coastal ecosystem. Tar should be monitored at least once during each rronsoon season 
by standardized methodology (UNESCO, 1976; UNEP/IAEA, 1982). 

With regard to domestic wastes, in particular sewage, it is of utmost importance to 
establish a co-operative programme with the Ministry of Public Health to routinely rronitor 
pathogenic micro-organi~ (~coli, Salrronella, Vibrio) in the nearshore waters of ~gadishu. 
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1. GEOGRAPHICAL SETTING 

Somalia lies on the Hom of Africa with 3,300 lcm of coastlines extending from the Gulf of 
Aden in the north, turning south westward facing the Indian OCean. Of its 640,000 uJ. area, 
only 13 percent is potentially cultivable and 45 percent is considered suitable for grazing. Much 
of the coastal plain is arid to semi-arid, presenting harsh enviroll'nent to the rural and ncmadic 
inhabitants. Rainfall is not only low but also of infrequent distribution, subjecting the country 
to frequent droughts. Industrialization and exploration of the mineral resources are in the early 
stages while the main economic development prospects center on agricultural and livestock 
development subject to careful management of the limited natural resources. Enviroll'nental services 
represent a priority national problem due to inadequate public health and environmental services, 
poor housing and overcrowding, malnutrition, insufficient water and sanitation, lack of logistic 
support and shortage of budgetary resources. 

2. ~RINE POLLUTION F~ ~ICIPAL SOURCES 

2.1 water Resources 

As in other arid countries of eastern Africa, water is a major concern of the Somali people 
and represents the major detenninant of the location and magnitude of developnent activities. 
water resources of the country are sparse and differ widely fran region to region due to the 
variation in rainfall distribution, topography and geology. Rainfall varies from an upper range 
of 450-780 mm a year in the inland highlands to a lower limit of less than SOmma year along the 
Gulf of Aden's coastal strip. The four seasons in Somalia comprise a dry season from December to 
fllarch (Hagai), an intense rainy season from April to June (Gu'), a dry season from June to OCtober 
(Jilaal) and a short rainy season from October to Oecent»er (Deyr). Because of the arid climate, 
penmeable soil and as evapotranspiration greatly exceeds rainfall, surface water is not available 
throughout the year in most regions. 

The Juba and Scebelle Rivers are the main sources of surface water in Somalia; their average 
annual flows are 6,066 and 2,090 million ~. respectively. The Scebelle River rises in Ethiopia 
and enters Somalia at Fer-Fer. In Somalia, the river flows about 630 km before 1t tenninates in a 
s~ about 30 lan east of the Juba River. The southern reaches of the river run dry twice a year 
and exhibit wide variations of water quality ~ith the seasons. 

The Juba River also flows from the Ethiopian plateau and has a channel length of about 800 
km; it discharges some 400 lan south of Plogadishu, at Kismayo, into the Indian Ocean. Though the 
quality of Juba's water is less variable than the Scebelle, it also fluctuates with the seasons. 
Recently attention has been given to potential harnessing of surface water from the small and 
often intennittent streams in the northern mountain range of Somalia; however, there is little 
infonmation about the flow and availability of these seasonal streams. 

In view of the scanty precipitation and extensive evaporation, groundwater is considered the 
major source of water supply in the country, and in most areas it represents the only perennial 
water source. Shallow aquifers presently encounter serious water quality problems. The risks of 
over-development of groundwater are emerging in certain arid areas of the country where conditions 
are unfavourable for the recharge of groundwater resources. 

At present, the sustainable yield of groundwater within the Afgoi-8alad Wein-"ogadishu 
triangle is about 2S million ~ a year. This source is derived from recharge of the Scebelle 
River during the high river stage. fllaxinun utilization will occur in the early 1990s at which 
time Plogadishu may have to secure additional supplies from the Scebelle River or other distant 
groundwater sources. As shown in Table 1, several regions suffer from a shortfall of ground water 
during drought periods. 
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On urban water supply, the three major cities of ~adishu, Hargeisa and Kismayo are served 
with piped water supply networks in addition to the smaller towns of Berbera, Bardoa, fterca, 
Afgoi, Balad Wein and Jowhar. The ftogadishu network was conmissioned in 1973 with the 
construction of 19 wells producing a total of 24,000 ml a day. Expansion entails the 
construction of 55 wells and associated works which is due for completion in 1987; a river water 
extraction scheme is also planned to meet the 1990 target of 58,000 ml a day. 

The Government has adopted the objective of providing water at the rate of 130 liter per 
capita a day (led) for private connections and 30 led for public fountain service in 1990. To 
achieve these targets the Government 1s planning to add 25 new urban systems. Financing of 17 of 
these projects has been assured through internat1onal donors. 

The population coverage in ftogadishu is the highest in the country with an estimated 87 
percent of the city population served by regular supplies. ~st of the Urban population in the 
outlying areas which does not have access to a standpipe is currently served by the private 
transport and sale of water. The Hargeisa water supply system has six municipal wells, the city 
has plans to double the capacity with the construction of six additional wells. Kismayo receives 
its water supply from the Juba river. At present, the water treatment works is inoperable and raw 
water is being p~ through the network; prompt actions should be taken to refurbish the works 
to penmit the provision of safe water supplies to the city. 

On rural water supply, unreliable estimates suggest that about 20 percent of the rural and 
nomadic population are regularly supplied with water mainly from unprotected dug wells within the 
settled rural centers. Well use is seasonal as users prefer to obtain their needs from surface 
water when available to avoid payment for well water. The traditional water sources for rural 
conm.mities are uars, burkeds and ballehs which are man-made water sources designed to store 
surface water for extended periods. When these sources dry up, people must seek water at the next 
available location which sometimes involves extensive travel of one or two days. The Government 
goal is to provide the rural population with 25 led by 1990, which implies an eight fold increase 
in water supply from 3 million ml a year in 1982 to 25 million ml in 1990. Due to financial 
and technical constraints, the projections for 1990 have been recently modified to provide a total 
of 20 million nf3 a year for rural consumption which requires the construction of 232 wells dug 
from 1986 through 1990. 

Agricultural water needs are supplied through diverted flood irrigation, rainfall, and 
controlled open channel irrigation. In the 1982-1986 five-year plan, the water requirements in 
the Scebelle basin was estimated to be 757 million nf3 a year and in the Juba basin 209 nf3 a 
year. Livestock water consumption varies with climatic and range conditions. However, figures 
for consumption per head are not expected to increase significantly in the foreseeable future. In 
1984 the consumption was estimated at 100 million m3 a year and is projected to increase to 
about 130 million m3 a year in the 1990s. No reliable information is available concerning 
institutional and industrial water consumption in the country. In ~adishu, institutional and 
industrial demand may account for about half the total water consumption. In 1984, the total 
institutional and industrial demand was estimated at 8.5 million m3 a year and, as most 
projections indicate little growth in the pu~lic services and industrial activities, it is 
expected that water demands will reach 10 million ml a year by the early 1990s. 

!'lost of the water developnent projects currently undertaken 1n Somalia are funded through 
international aid progrcmnes. Continued foreign assistance is vital to accomplish the goals of 
increased water coverage in Somalia. 

2.2 Sewerage and Excreta Disposal 

Construction of the new lllogadishu sewerage scheme, which is the first in the country, 
commenced in 1983. In the first phase, it is expected to serve an equivalent population of 10,000 



Table 1. Annual water requirements and availability in Somalia, 1980 

Regions Area 
(Jan2) 

North 86,000 
West 

North 114,000 
East 

Central 113,000 

Scebelle 82,000 

Juba 116,000 

Inter 
Riverine 

Total 

66,000 

637,000 

Average 
rainfall 

(mn) 

300 

150 

150 

350 

350 

400 

283 

Annual Average 
Water Requirement annual 

po6 m3! surface 
HlJIIan Livestock Total water 

resources 
(106 m3> 

2.55 7.83 10.38 -

1. 21 6.04 7.25 -

1.32 1. 81 9.13 -

8.04 9.05 11.09 2,090 

2.14 15.30 17.44 6,066 

1.99 5.25 7.24 

17.25 51.28 68.53 8,156 

Source: UN ~u1ti-Agency Drought ~ission Report, October 1980 

Total Annual Total Water 
Total water Extraction Available 

Ori lled wells Shallow wells ( 106 m3) 
No. Voli.J'IIe No. Volume With nonnal During 

(106 m3) (106 m3) rainfall drought 

59 3.22 21 0.66 129.00 4.38 

32 2.02 28 0.88 130. so 2.90 

165 10.41 22 0.69 84.75 11. 10 

134 8.45 52 1.64 143.50 10.09 

153 9.65 37 1.67 203.00 11.32 

107 6.76 32 1.01 127.00 7.76 

650 40.51 192 6.55 817.75 47.55 

Ground 
water 
shortfa 11 
during 
drought 

(%) 

58 

60 

I 

N 
CJI 

41 

35 

31 
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to 12.000. Funding was provided through 10111 interest loans fran the African Development Bank. the 
Islamic Bank and OPEC. Cclq)letion of the first phase has been postponed fran June 1985 to 
December 1986 due to financial and operational problems. The population of ~adishu in 1985 was 
estimated at 700.000 and the average household size at 6.5 persons. ~adishu population is 
projected to reach 1.000.000 in 1990 and 1.600.000 in the year 2000. with a projected average 
household size of 7.5 in the year 2000. 

At present. ~adishu sewage and mnicipal wastes are discharged to septic tanks with or 
without seepage pits. Three types of pits are commonly found in ~adishu. They are: (a) septic 
tanks with seepage pits which are generally used by households served by public water supplies or 
on-site wells. and overfl«*S are ~tid once every 2 - 3 years and the sludge is being disposed 
in the dune area located north-east of the city; (b) where houses are served from public taps at 
close distance. and seepage pits are utili zed due to the 10111 water conslJ'I1)tion and the need for a 
longer ~tying period (>-6 years); and (c) in areas served fran public sources spaced at long 
distance. the residences are commonly provided with vaults which require no collection since new 
ones are built when those in operation are filled. Operation of septic tanks does not appear to 
pose public health problems at present. 

On rural sanitation. the total rural and nomadic population was estimated in 1981 at 4 
million of which the settled rural population was 1.1 million and nomadic 2.9 million. The 
comined rural and nomadic population was approximately 79 percent of the total population in 
1981. With a growth rate of 3 percent per annt111. the 1990 rural and nomadic population is 
expected to rise to 5.4 million of which 3.7 million may be nomadic. According to Somalia's Rural 
Development Strategy (1981-1990). poverty in Somalia is primarily found in four major rural 
occupations. namely. the nomads and semi-nomads. casual agricultural labourers and small-holders 
engaged in rain-fed farming. fishermen and their failles and the refugees. These groups are 
unable to provide Minimal food. shelter and services to their menDers. Arid conditions of rural 
Somalia limit the availability of water for public supply and the dilution of wastes. The 
prevalence of high temperature. inadequate water supply and the lack of adequate excreta disposal 
facilities contribute to the high incidence of water~rne diseases. In the National lllorbidity 
Survey of 1980-1982. the rate of morbidity for major afflictions was as follows: ~laria 19/1000. 
Schistosomiasis 63/1000. other parasitic diseases 125-116/1000 while the infant mortality rate 
estimated in the range of 146-180/1000. 

The inadequate and unsanitary disposal of infected htmJn faeces in most rural areas is 
believed to be the major source of contamination of the ground and surface water supplies. It 
also affords a favourable environment in which certain species of fly lay their eggs. breed. feed 
on the exposed material and then carry infection. Improper excreta disposal attracts domestic 
animals and rodents which spread the faeces. In almost all of the villages visited and in nomadic 
areas. poor excreta disposal was cited as the priority health problem. In most areas. all basic 
elements of rural sanitation are virtually absent. and indiscriminate fouling of the soil with 
htmJn excrement is common. It is anticipated that the menace of inadequate excreta disposal will 
continue to pose a major public health problem 1n Somalia so long as sanitary privies are absent 
in the rural communities. 

Introducing technical programnes for improved rural sanitation. or even providing free 
service. without due regard to public education in hygiene based on local traditions and beliefs 
will be futile. The mere fact that most rural communities are lacking adequate excreta disposal 
facilities may suggest the need for prompt action to provide latrines through community 
participation projects. However. without proper edu;:ahon. the people may not be ready for. or 
may even be hostile to. such facilities. Therefore. it is strongly reconmended that local 
initiative and self-reliance be encouraged on a well-informed basis; and that local authorities 
should promote construction of privies by the families with the local health department providing 
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the essential guidance and the concrete privy slab at a minimal cost a7 even gratis. The health 
department should also undertake pilot projects for excreta disposal at schools, welfare centres 
and other official places. A field visit to two marginal settlements (Kaaraan and Yagshiid) on 
the outskirts of ~adishu indicated the presence of three distinct types of low-cost sanitation: 
(a) pit latrines separated from the household comprising a single-lined pit and temporary 
superstructure; (b) pit latrines attached to households; and (c) interior water seal toilets, 
including a ceramic lining and drainage to cess pits , which are emptied by tankers provided by the 
municipality. These facilities are only found in the residence of the comparatively wealthy 
middle-class people. 

2.3 Solid waste Collection and Disposal 

The collection and disposal of refuse and solid wastes are essential public services. The 
observed procedures of solid waste disposal in the urban and rural cCllmllnities of Somalia are 
unsatisfactory in every respect. In fact, they represent a major iq>ediment to improvement in 
environmental quality and public health in the country. The most pressing problems relating to 
solid waste management exist in the large cities where a considerable part of the population has 
rural waste disposal habits and where collection facilities are either not available or 
unaccessible. It goes without saying, that the lack of financial resources and the absence of 
technical know-how represent the major obstacles to effective management of solid wastes in 
Somalia. The following problems are attributed to improper management of solid wastes in the 
urban settlements: (a) haphazard d~ing of wastes in the streets favours the development of 
infectious diseases such as cholera, hepatitis, typhoid and enteritis; (b) wastes create pungent 
odours, particularly during hot weather; (c) children and animals are exposed to contamination 
through direct contact with waste matter; and (d) rains help in further spreading of wastes which 
leads to the unsightly appearance of the cities and towns. 

At present, the municipality of Mogadishu has about 110 refuse containers of 6~ 
capacity. These comparatively large size containers are suitable only for large institutions, 
commercial facilities and big houses which generate appreciable amounts of solid wastes. They are 
not accessible to the areas in most need such as low-income communities within the cities and the 
outlying residential areas. Improper collection and extended disposal intervals create a nuisance 
in the vicinity of the containers and act as a breeding ground for flies and insects. The 
municipality is employing crews to collect scattered waste materials prior to the replacement of 
containers which usually triples the time needed for handling the containers. 

In a recent move, the municipality instituted a new regulation requiring all commercial 
establishments to acquire steel containers of 100-litre capacity. Although collection vehicles 
are not compatible with these containers, which renders handling a tedious work, this action is 
regarded as a step towards improving the existing solid waste handling practices. A considerable 
part of the collected waste is rescattered during transport as most containers and trucks are not 
covered. 

The disposal of wastes takes place through open d~ing in two main sites, one close to the 
airport and the other adjacent to the slaughter house. Visits to both sites revealed inferior 
sanitary practices as children and animals are allowed to sift through the waste in search of 
usable matter. Both sites are not supervised and truckers dispose their loads in a haphazard 
manner; in several spots the wastes are allowed to burn which creates significant air pollution in 
the surrounding areas. Both locations are unfavourable because the prevailing winds often carry 
the smoke, dust and acrid smell into the nearby residential areas. 

Some truckers were spotted disposing refuse in unauthorized areas to save fue 1. This 
confinms the lack of proper supervision and the need for concerted action to upgrade the existing 
practices of collection, transport and disposal. 
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Street cleansing is confined to major roads and is carried out manually as most residential 
roads are covered with gravel or sand which render their cleansing difficult. The removal of silt 
and accumulated rain in several areas is not carried out due to the shortage of manpower and lack 
of equipment. 

Since most residential areas are served by irregular and narrow streets which makes them 
inaccessible to existing containers, it may be appropriate for the municipality to provide plastic 
bags to individual households or smaller containers of 100- to 200-litre capacity for connnn 
collection from clusters of dwellings in the low-income areas. Daily collection is recommended in 
view of the unfavourable climatic conditions which speed waste dec~sition and breeding of 
insects. 

2.4 Assessment of Domestic waste Loads 

Estimate of domestic solid wastes in Mogadishu is as follows: 

Population is 700,000; 
Household size is 5.5 persons in 1985; 
Number of households is 127,000; 
Estimated volume of waste for a household a day is 4.5 litres; 
Total volume of waste is, therefore, 571.5 ~a day; 
Estimated weight of waste for a household is 2.5 kg a day; and 
Present collection capacity 600 ~ a day. 

Facilities required to improve collection are: 

10.000 100-litre capacity containers; 
1 dozer, 2 loaders, and 1 compactor at landfill site; and 
5 Tankers for septic effluents. 

Estimates of liquid wastes from non-sewered areas for Mogadishu and other coastal areas are 
given below: 

waste volume 
BOOs 
coo 
ss 
N 

Mogadishu 

17,250 ~/d 
15,000 kg/d 
33,000 kg/d 
30,000 kg/d 

650 kg/d 

Other coastal areas 

35,000 ~/d 
30,000 kg/d 
66,000 kg/d 
60,000 kg/d 

1,300 kg/d 

At present most of the non-sewered domestic wastewater drains through the ground while septic 
effluents are being discharged on land with minor flows from seashore institutions (hotels and 
public buildings) being discharged directly into the sea through individual outfalls. Although no 
true estimates can be made, the discharges to the sea are believed to be small and cannot be 
regarded as a significant source of marine pollution. 

The following calculation 
Mogadishu. Basic sources of 
establishments. The average per 
follows: 

gives the estimated sewered loads for the year 2000 in 
waste water are domestic, institutional and industrial 
capita residential conslJI1)tion for Mogadishu is estimated as 



large houses with gardens 
large houses without gardens 
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Houses served by nearby public taps 
Houses served by distant source 

120 led 
60 led 

8.5 led 
4.3 led 

Cons~tion figures will gradually increase due to the expanding coverage of the piped supply. 
Based on average density of 6 premises a hectare and a household size of 7.5 persons, the 
estimated inhabitant density in the coverage area will be 45 persons a hectare. According to the 
anticipated uses a peak flow period will average 8 hours and therefore estimated peak flow will be: 

200 1 cd x 45 C/ha 
8 h X 3600 S 

= 0.3 1/s. ha 

Therefore, projected waste water flows in the year 2000 are: 

Domestic 
Institutional 
Industrial (milk, soft drinks, soap) 

Total 

3,149 ~/d 
1,600 rwl/d 
1,901 ~/d 

6,650 rwl/d 

Average BOO loading = 6,650 x 0.3 x 0.4 k~ = 800 kg/d 

2.5 Institutional Infrastructure on water Supply and waste Planagement 

water supply has yet to be developed as an independent sector capable of nation-wide 
planning, based upon the integrated prograning, management and iq>lementation of services. 
Several ministries and specialized institutions are entrusted with the responsibilites of 
developing and managing water resources in the country: 

(a) The National water Comtittee (NWC) is the core policy and decision making organ in the 
water sector. Meftt)ership of NWC is c~rised of the Ministers of fUneral and water 
Resources (MM&WR), livestock, Forestry and Range (MlFR), Interior (MOl), Agriculture (~). 
Health (lOt), and general managers of water Development Agency (hnA) and National Range 
Agency (NRA). The NWC is responsible for fonmulating national water policy, setting prices 
(currently set at Sh. 13.50 a cubic metre throughout the country), detel"'llining priorities 
for the ~·s rural borehole drilling progranme and other water developnent projects. 

(b) The JINWR has the primary task of directing and monitoring the activities of the hnA and 
the regioal water agencies of Mogadishu, Hargeisa and Kismayo. The Hydrology Department of 
the MM&WR is responsible for research exploration, legislation and follow-up policies. 

(c) The WOA mandate c~rises: research including the collection and analysis of water 
resources data, and fonmulation of c~rehensive plans for use of resources and the 
coordination of water use in SCI'ftillia in addition to regulati~ the private sector 
activities for water development. The ~·s responsibilities have been recently expanded 
to include the operation and maintenance of water systems outside Mogadishu, Hargeisa and 
Kismayo fonmerly entrusted to autonomous agencies charged with the operation of the water 
~chemes for these major urban centres. The ~ is financially and technically supported by 
various external aid sources and relies on expatriates for the planning and design of water 
systems. 

(d) The MOl promotes and initiates small scale water supply projects in the rural areas. It 
also coordinates functions, raises funds and organizes self-help labour for rural projects 
at the regional and district levels. 
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(e) The IIIOA is responsible for the regulation and development of surface water for irrigation 
purposes. 

(f) The flli ni stry of Planning (PlOP) coordinates over a 11 p 1 anni ng activities i ncl udi ng those 
related to water supply and sanitation. In this connection, the fllinistry has the prime 
responsibility of coordinating external aid programmes. 

(g) The fiiOH is responsible for control and surveillance of water 
activities related to environmental health and public sanitation. 
severely curtailed due to the extreme shortage of trained 
nonexistence of monitoring equipment and analytical instr~.~~~ents. 

quality and supervises 
The I'IOH activities are 

staff and the virtual 

(h) The NRA has a wide environmental protection power as it approves the loc.ation of boreholes 
in rural areas and takes an active part in the construction and maintenance of water supply 
facilities, mainly the uars and ballehs used for the livestock watering. 

On sewerage and rural sanitation, no national agency is assigned the responsibility of 
planning and implementing a country-wide sanitation programme. The three autonomous water 
agencies for fllogadishu, Hargeisa and Kismayo were supposedly in charge of sewage management in 
areas within their jurisdiction. However, it appears that the fllogadishu water Agency (fi!WA) is not 
involved in the fllogadishu sewerage project. The fllinistry of Public WOrks was given the 
responsibility to supervise the construction on behalf of the fllogadishu fllunicipality ("") which 
will take over responsibility for the operation upon completion of the works. Since the ""does 
not have the technical capability and management means to assume this responsibility, the 
consultant for the project (GKW) has already submitted a proposal to help in developing the needed 
capabilities. 

As it stands now, there is no fonmal implementation by any agency of an organized programme 
to promote rural sanitation or low-cost, on-site sanitation of the undeveloped areas in major 
urban centres. Emphasis appears to be directed to the provision of water supply, waterborne 
sewerage and urban sanitation. No evidence exists for programmes related to rural sanitation, 
except for the proposed assistance to the (191) to develop capabilities in the construction of 
low-cost sanitation, which will be provided through the WOrld Bank, and the UNOP Technical 
Advisory Group (TAG) with a contribution from the Italian Government. 

Faced with rapidly growing solid waste problems, the sanitation department of the 191 has 
attempted to improve the services by the ad hoc acquisition of equipment and by increasing the 
labour force. Apparently these measures have been unable to cope with the acute problems of solid 
waste management in fllogadishu, this may be attributed to a failure to adjust the existing 
organization and management structure to the expansion of services. The existing organization of 
the sanitation department of the fllfll comprises three units; collection (districts and fleet 
operations), disposal (dumping sites and septic tank services) and street cleansing. fllogadishu, 
as well as other major cities, lacks a coherent municipal waste management scheme, this is clearly 
reflected in the shortage of trained manpower, improper acquisition of collection and transfer 
equipment and absence of long-tenm planning to account for future waste management needs. 

While the filM needs to maximize the productive use of existing vehicles and equipment, they 
will also have to give much greater thought to ways of improving labour productivity and the 
adoption of practical means to enable better accessibility to the collection system for the 
deprived masses in the marginal settlements. The public will also need to be encouraged to move 
waste to a convenient point for collection. Public co-operation may result in substantial savings 
in operational costs over the existing practices which rely on the municipality for doing most of 
the work, including the unnecessary efforts of collecting the scattered refuse in the streets. 
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In the poorer, densely populated districts of Mogadishu, the "" should promote the use of 
connamal storage on proper sHes designed to suit local conditions and which are convenient for 
residents. The ""may provide 200-litre oil drums fitted with handles or similar containers that 
could be manually fitted to side-loading vehicles. The long-term benefits in terms of ift1)roved 
environment and better hygiene are likely to be a primary incentive for the "" to finance such 
scheme and to induce the needed co-operation from the public. 

2.6 Constraints of Environmental Services 

Environmental services in general and schemes of water, sewerage, rural sanitation and 
municipal solid wastes in particular, continue to be plagued by major management and operational 
problems which severely affect the delivery of these essential services. Agencies and departments 
responsible for water and sanitation encounter serious professional understaffing at the 
managerial and operational levels, severe shortage of financial resources which, in turn, affect 
manpower recruitment and equipment procurement. The management and operational capabilities also 
suffer from the diversion of resources to emergency situations. Despite the apparent "autonomous 
status" accorded to these environmental institutions, they lack authority to take decisions and 
they have to rely on expatriate consulting and unpredictable foreign aid. 

It is also of great concern that environmental service institutions in Somalia have 
difficulties not only in hiring and training enough qualified personnel, but also in preventing 
those on the job from being drained off to the oil-rich countries in the Arab world. 

The following constraints are responsible for the ineffectiveness of the existing 
management system: 

(a) Absence of operating guidelines and discipline procedures which often C()ft1)1 icate decision~ 
on operational and personnel matters. 

(b) Fra!Jilentation of managerial responsibility and extensive reliance on decisions from the 
parent ministries concerning expenditure and staff hiring. 

(c) Lack of managerial talent and experienced technicians which is attributed to the inability 
to offer c~titive salaries and incentives to attract qualified people. It is essential 
to introduce significant reforms of the salary and incentive structure particularly in jobs 
associated with occupational hazards such as refuse collection and sewerage maintenance. 

(d) Co-ordination among various environmental services is beset with difficulties stemming from 
the absence of an institutional set-up for environmental management at the national and 
regional levels, lack of recognition of the ift1)0rtance of long-term planning of 
environmental services, and the vagueness of the cannunication channels among planning, 
operation, monitoring and enforcement agencies. 

(e) New and rehabilitation projects encounter long delays in the importation and customs 
clearance of equipment and supplies and shortages of local construction materials. 

(f) Training and management development is given low priority in all environmental 
organizations. 
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2.7 ~nitoring and Research 

At present, the tasks of environmental monitoring in Somalia are assigned to the 
Environmental Health Unit (EHU) of the ~ and the Department of Public Health (DPH) of the ""· 
The observed inadequacy of the existing monitoring schemes is associated with an extreme shortage 
of technical information on levels and sources of pollutants, shortage of skilled analysts and 
laboratory technicians and unavailability of analytical and monitoring instruments. 

Procedures for environmental monitoring presently executed by the EHU and DPH are merely 
dependent on observation and human judgement; in few instances water samples from suspected wells 
are analysed for faecal colifonm at the central laboratories of the ~- The present 
environmental surveillance scheme is clearly limited in scope and obscures the assessment of the 
level of sanitation and environmental quality in Somalia. 

The following are the structure and functions of the existing monitoring institutions: 

(a) Priorities of the EHU C<lq)rise monitoring and surveillance of adequate and safe water 
supplies, food control, surveillance of conditions in environmental institutions, 
monitoring of waste disposal, control of vectors of diseases, monitoring of air and stream 
pollution. At present, the EHU focuses only on the ~gadishu area and only executes 
naninal monitoring of water supplies. The unit has no laboratories or field instruments 
and no means of transportation. It is obvious that the lack of manpower and essential 
facilities are major impediments to implementation of an effective monitoring system. 

(b) In the Benadir region, which includes Mogadishu, the DPH is ass~ning the responsiblity of 
monitoring environmental health and supervising sanitary conditions in residential areas, 
as well as public and private institutions. The department head is being assisted by about 
20 field inspectors. The functions of the DPH include prevention and eradication of 
ctmrunicable diseases, surveillance of environmental health, food sanitation, including 
imports through Mogadishu Port, monitoring refuse disposal and sanitation of residential 
and public places and monitoring of pesticides use. The DPH has no laboratories to 
complement its field activities. 

(c) The Department of Industrial Chemistry at the National University of Somalia has been 
involved in few water research activities. No information was made available to the 
mission to assess the adequacy of the research findings. 

2.8 Environmental Legislation 

A review of env i ronmenta 1 1 egi slat ion in Somalia has revealed few 1 ega 1 instruments which 
deal with water resources management and sanitation. Typical of other developing countries, this 
legislation is basically sectorial and does not deal explicitly with the problems of environmental 
pollution. Attention is not given in the existing laws to the interdependence of development 
activities; at best they serve as a piecemeal approach to environmental problems. At present, 
Somalia does not have regulations, codes or limitations for air emissions, solid waste, industrial 
pollution, water quality, food sanitation and occupational health. Developing regulatory and 
control 1 imits in these areas wi 11 assist in preventing a further decline in environmental 
quality. It is important to enact standards on substances which pose a hazard to the environment 
in order to allow the safe use of resources and to prevent potential detrimental effects to people 
and the environmPnt. 

Existing environmental legislation comprises: 

(a) Water Law No. 77 of 18 Novent>er 1972. Article 4 states that every person is entitled to 
use water for danestic and non-danestic purposes fran public water sources, however, no 
user shall pollute water or cause any damage to the public source. 
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(b) The Sanitary Code of 1936. This code, though specifying several provisions on 
environmental aspects of water supply and sanitation, needs further revision to meet the 
emerging needs for environmental protection. 

(c) Sewage and Drainage Law No. 3, Sth March 1983. 10 refers to possible discharge of 
trade effluents for treatment by the sewerage a thority, Article 24 mentions the 
procedures to be followed in case of accidents or non-e liance. 

(d) Town Planning Ordinance of June, 1947. This ordinance was only applicable to the Northern 
Region and provides for the planning and implementa ion of progranmes related to water 
supply and sanitation requirements. The regional au horities may impose measures needed 
for sanitation purposes. 

(e) Water Ac:lendes laws. (1) Water Development Agency La No. 28, of 20 February, 1971; (ii) 
Mogadishu Water Development Agency Law No. 18, of 6 ril, 1978; (iii) Kismayo lower Juba 
Water Agency Law No. 29 of 29 July, 1978; and (iv) H rgeisa Water Agency Law No. 32 of 2 
July, 1970. These agencies are responsible for the in entory of water in their respective 
regions, including related sanitation. 

(f) Drinking Water Quality. In 1981, a WHO consultant dr w up COI!llrehensive quality criteria 
for drinking water supplies in Somalia. However, no a tion is expected in the foreseeable 
future to institute quality criteria for the drinking w ter supplies. 

Any new or revised environmental legislation should b regulations concerning 
iiJ1)lementation and sanctions based on clear working directives. legislation covering 
environmental assessment and monitoring procedures need to be enacted to fill the current gaps and 
to strengthen the capability of the existing environmental ins itutions. 

3. ENVIRONMENTAL CONSEQUENCES OF INDUSTRIAL DEVELOPMENT 

Industrialization is still in the infancy stage o development in Somalia. Capital 
fonnation in the· industrial sector is relatively low and most plants are operating at chronically 
low rates of capacity utilization. 

3.1 Industrial Development in Somalia 

The objectives of the long-tenn development plan for th industrial sector encompass: 

Realization of self-sufficiency as soon as possib e; 
Accelerating the pace of industrial development; 
Promotion of manufacturing exports; 
EIJ1)1oyment of labour intensive technologies; 
Rehabilitation of existing industries; 
Development of training to provide necessary skills; and 
Efficient utilization of local resources, e pecially for agro-industries and 
production of building materials. 

The strategy for achieving the above objectives eflt)ra es putting public enterprises Ol' a 
sound financial and management footing, reviewing pricing licies, encouraging private sector 
participation and liquidating nonviable pubHc enterprises. he targets for the 1982 - 1986 plan 
were: 

To attain self-sufficiency in sugar production; 
To augment the supply of drugs by 1983; 
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To improve milk supplies to the population of ~adishu; 
To have surplus of cement for export by 1986; 
To renodel the existing oil refinery to meet the country needs; 
To produce urea fertilizers in sufficient quantities by 1983; and 
To increase the production of textile to 20 million yards by 1986. 

By and 1 arge, most of these targets have not been realized and the perfonnance of the 
manufacturing sector was lackluster for most of the last decade. During the past two years, 
several major plants operated considerably below their capacity. This poor perfonnance is 
attributed to acute shortage of fund, lack of infrastructure, poor management, droughts which led 
to shortages of raw material to agro-industries and lack of local markets. ~st public 
enterprises are plagued by major problems including unprofitability, questionable foreign 
exchange, and extreme shortages of fuel and power supplies. Futhermore, the concentration of 
major activities in urban centres has intensified demands on the already strained public 
senices. Table 2 shows the basic perfonnance indicators and waste disposal of major industrial 
plants in Somalia. Locations of basic industries in Somalia are shown in Figure 1. 

3.2 Sources of Industrial Pollution in the Coastal Areas 

The industrialization pattern in Somalia appears to cause minor impact on the marine 
environment. However, it contributes to the deterioration of the coastal environment and urban 
settlements. Industrial planning does not instigate environmental assessment to ascertain whether 
or not major production establishments are environmentally compatible or where operating processes 
impinge on the society and the environment. This is clearly demonstrated in the case of 
relocation of the slaughter house adjacent to the Lido beach, which has led to the attraction of 
sharks and abandonment of this beach area. A further example is the siting of a tannery adjacent 
to the university campus which creates unfavourable environmental conditions and may have already 
cont•inated water wells in the area. The conmon practice of repeated •shut-downs• of the major 
facilities such as the petrole1111 refinery, urea factory, textile mills etc. is already having a 
serious effect on equipment durability in addition to increasing the level of processing wastes. 

With respect to the discharge of industrial effluents into public sewers, the drainage law 
No. 3 of 1983 referred to the possibility of accepting liquid wastes provided that the approval of 
the appropriate authority has been granted. Article 4 mentions the procedures to be followed in 
the event of spills or non-compliance with regulations, while Article 34 grants the power to the 
sewerage authority to request pre-treatment prior to discharge to sewerage if this is deemed 
necessary. Article 3S specifies sampling facilities by the industry in order to permit the 
sewerage authority to perfom1 its duty. Despite these provisions, the discharge of industrial 
effluents into sewerage networks is not recanended due to the incompatibility of the trade 
wastes, particularly the tannery wastewater with domestic sewage which would lead to damage of the 
sewer lines and upset the treatment works. 

On-site treatment of industrial emissions is presently found in few plants. To alleviate 
future industrial waste problem5, the Ministry of Commerce and Industry should pursue the 
following strategy: 

Directing industrial growth towards new development centres in which environmental 
impacts are controlled through proper planning. 
Orienting new industries to low-waste technologies and me·~ rational use of resources. 
Financing, or offering of subsidies for, the installation of treatment facilities in 
the existing plants. 
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3.3 Loads of Industrial Effluents in the Coastal Environment 

Pollution emanating from industries which discharge their effluents directly into the sea 
does not represent a potential danger to the marine environment at present. Sources and loads of 
pollution emanating from major industries in coastal areas are given in Table 3. 

The following is a description of major facilities which discharge effluents directly into 
the ocean: 

Urea plant 

The plant is located just outside P'logadishu on the coast at Gezira. The plant's rated 
capacity is 150 Tid of urea, and utilizes fuel oil fran the refinery for partial oxidation 
process, and for synthesis gas generation followed by ammonia and urea production. 

Details of the process are depicted in Figure 2. The plant is supplied by raw water fran 
the nearby wells at a rate of 90 ~ an hour to feed the water softening unit, the cooling tower, 
and other uses. Consumption figures per ton of urea are: feedstock fuel 0.5 t; fuel oil 0.4 t; 
raw water 13.8 ~; and electric power 484 kw/hr. wastewater from the ammonia and urea synthesis 
is estimated to be 75 ~ a day with an average NH3 concentration of 100 mg/1. The effluent is 
presently disc~~rged to a lagoon of 1,000~ capacity before final discharge to the ocean 
through a short sea outfall. It should be noted that the plant is presently operating at less 
than one tenth of its rated capacity which results in minor pollution loads. 

The National Refinery 

This topping plant ha,s a designed production capacity of 600,000 tonnes a year. The 
production of LPG and bitli'IIE!n for road construction is being considered in the next flve-year 
plan. The plant has been operating at a naninal level due to the frequent shortage of crude oil. 
In 1985 production was as follows: light Naphta 9,475 t, heavy Naphta 12,055 t, gas oil 34466 t, 
kerosine 18,289 t, and heavy fuel oil 8,2349 t. There has been persistent under-utilization in 
the past five years. 

The plant is equipped with an API oil separator designed to handle 20 m3 an hour with an 
oil content of up to 2,000 ppm and an estimated recovery efficiency of 95 percent. Monitoring of 
the treated effluent is not practised at the plant. 

Slaughter house 

Slaughtering is carried out manually. The sanitary conditions at the plant are inferior 
due to poor housekeeping and cleanup of residues, while the carcasses are handled in unhygienic 
manner in close proximity to the public dumping site. Wastewater from the cleanup operations is 
loaded with blood, intestinal waste and suspended residues and is presently discharged inshore 
without pretreatment. The pollution of the coastal area caused by dumping of the wastewater and 
the unhealthy conditions created by the adjacent dumping site requires the immediate attention of 
public health authorities. The liquid effluent should be screened and treated biologically using 
an extended aeration package unit before ultimate discharge into the Ocean. 



Table 2. Basic perfonmance indicators and waste disposal of manufacturing industries in Somalia 

Industry Product Annual Annual danestic 1984 Capacity Waste disposal 
capacity need production used in 

1984 (%) 

Juba Sugar Sugar 67,000 T 67,000 T 26,900 40 land disposal 
l'lolasses 13,200 Without treatment 

Jowhar Sugar Sugar 40,000 680 1.7 land disposal 
l'logad i shu 0 i 1 Edible oil 45,000 T 0 0 Land disposal 

Crushing 140 T /d 
Refining 1,000 T 

Pasta, l'logadishu Pasta 13,200 T ll,OOO 85 Insignificant 
waste 

l'lacaroni 3,100 T 1,600 52 
Sopral l'leat Canned 1,800 T 0 0 
Kismayo l'leat Canned 5,000 T 125 2.5 No market 
ITOP Fruit Canning 0 0 Lack of raw matls 
Mogadishu l'lilk l'li lk and cheese 6 mill ion 1 56 million 1 0 0 land disposal 
Bottling, l'logadishu Coca Cola million cases 455,000 46 land disposal t..l 

Cigarette, l'logadishu 1,000 T 270 18 l'li nor pollution 
(7'1 

Soma ltex Ba 1 ad 22.5 million yard 38 mi 11 ion yard 5.2 million yard 23 land d isposa 1 

Tannery, Mogadishu Skins 459,000 217,500 47 Extreme pollution 
Hides 90,000 26,100 29 land disposal 
Shoes 120,000 44,000 25 Without treatment 

Tannery, Kismayo Skins 360,000 120,000 33 
Hides 10,000 

Packing, JarM!Iil 18 million pieces (card box) 3.8 mil. 20 Land disposal 
16.8 million pieces (Polyethyl) 4.2 mil. 25 without treatment 

Chemical, l'logadishu Detergent 65,000 T IS Land disposal 
Soap 20,000 T 15 

Phanmaceut ical Antibiotics 0 0 land disposal 
Urea, l'logadishu 45,000 T 15,000 T 500 ('85) 9 Sea disposal 
Refining Petroleum products 460,000 T 600,000 T 125,000 ('85) 31 Sea disposal 
Power plant 401'1W ? Sea disposal 
Cement, Berbera 200,000 T 200,000 T 0 0 Coomence in 1987 
Asbestos, Berbera 40 T IS 37.5 Air pollution 
Gypsum, Berbera 60,000 T 20,000 33 Air pollution 
Foundry, l'logadishu 610 T 105 17 l'linor pollution 
Al. Utensils, l'logadishu 120 T 9.6 ('85) 8 No pollution 
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Figure 1. Location of industries in Somalia and in Mogadishu 

LOCATION OF INDUSTRIES 
IN SOMALIA 

1. Cement project 
2. Gypsum factory 
3. Eternik (corrugated sheets) 
4. Shoe and Pickling plant 
5. Somali Bottling (Pepsi Cola) 
6. Sun·shine detergents 
7. Powdered detergents 
B. Pickling plant 
9. SNAI-BIASA: liquor, 

cosmetics, plastics 
10. Jowhar Sugar factory 
1 1. Somali Textiles 
12. Hides and shoe factory 
13. Juba Sugar Project 
14. Shoe and Tannery plant 
15. Meat factory 
16. Brick factory 
17. ITOP: fruit and 

vegetable processing 
1 B. Fish factory 
19. Fish factory 
20. Ayaan milk factory 
21. National Building Components Co. 
22. INCAS corrugated container plant 

LOCATION OF INDUSTRIES 
IN MOGADISHU 

1. Tannery, Shoe and Leather factory 
2. Cigarette a11d Match factory 
3. Foundry and Mechanical Workshop 
4. Edible Oil factory 
5. Flour Mills 
6. Aluminium utensils factory 
7. Allamagans furniture 
B. IFCA insect sprays, toiletries 
9. Basta spaghetti factory 
10. Warshadda Masaamiirta 

(wire products) 
11. Somali Prefab building materials 
12. National Bottling (Coca Cola) 
13. Oil Refinery 
14. Urea Plant 
15. Somali GRP fibreglass boats 
16. Foam Industry 
17. Bail Soap factory 
1B. Sharif Zein garments factory 
19. Oeeqa stationery manufacturer 
20. Pepsi Cola 
21. Haplas plastic materials 
22. Alba soft drinks 
23. lgfas pharmaceuticals 
24. Shamow Bros aluminium 
25. Warshadda Daawada 
26. Muttilabric Somali 



Table 3. Industrial pollution in the coastal areas 
(Based on rated capacity) 

Industry BOO coo ss Grease Phenol NH3 Chromi1111 Sulphur Solid Particu- SOz NOz Operation* 
waste late in 1986 

(kg/d) (kg/d) (kg/d) (kg/d) (kg/d) (kg/d) (kg/d) (kg/d) (kg/d) (kg/d) (kg/d) (kg/d) 

I'IOGAO I SHU 

Refining(**) lZO 1S6 1S ISO 0.06 z 1,3ZO zoo 
Edible oi 1 4SS 73S S70 Z,Z7S 0 
Tanning 1,000 z.zso 1,Z30 190 40 Z68 z 
l'lilk 85 110 3S zo 0 
Botti ing 30 6S 40 3 
Power(**) 10 1S so 3 
Urea(**) 30 38 7.S 1,500 70 300 1 
Soap, detergent 1,640 z. 700 9ZO lZO 1 
Slaughter house 900 l,SOO Z40 3,SOO 3 

KISI'IAYU 

Tanning(**) BOO 1,800 984 1SZ 30 160 1,500 z 
l'leat Process(**) 106 ISS so 180 S,lOO 0 w 

CD 

Fish(* I zo Z8 30 s zoo z 

BRAY A 

Tanning(**) 180 380 Z04 30 18 96 z 

LASKOREH 

Fish(**) zo 28 30 s zoo 2 

AOALE 

Fish(**) 10 14 1S 3 100 2 

BERBERA 

Cement 94,000 0 
Asbestos ? 0 
Gyps1111 Z5,000 0 
Fish(** I 10 14 1S 3 100 0 

TOTAL S,426 9,988 4,138 3,830 0.06 9.5 88 524 12,140 120,SOO 270 300 

*Operation: (0) not operating; ( 1) nominal; (21 under capacity; (3) continuous. ** Sea discharge. 
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Tanning 

The raw effluent from the Mogadishu tannery is presently disposed of on land in a 
succession of deep holes at the rear of the plant. The liquid drains through the sandy soils and 
is partially removed by evaporation leaving sludge which is scraped up mechanically. The amount 
of effluent discharged is 256 m3 a day. Unfavourable environmental conditions are prevailing in 
the area, and a fatal accident involving a child occurred in November 1984 due to the collapse of 
a sand heap. It is also to be expected that the drainage of this toxic effluent may have already 
deteriorated the underground water supply. Wells in the nearby areas roost be nnnitored promptly 
to ensure the safety of the water for human consumption. The consulting finn of Collins, Holding 
and Associates has proposed connecting the plant sewers to the public sewerage based on the wrong 
assumption that the population served by the sewer system would be 700,000 which would give a 
dilution factor of 140:1. Since the projected sewerage flow to the year 2000 is 6,660 m3 a day, 
it is anticipated that the discharge of the highly toxic effluent from the tannery plant at a 
dilution factor of 25:1 would lead to serious problems in the sewerage network and the disruption 
to the waste treatment works. It is therefore advisable to provide on-site treatment of the 
tannery effluent before final discharge into the sewerage system; the treatment process should 
encompass pH adjustment, precipitation and biological treatment. The treated effluent discharged 
into the sewerage system should contain the following maxinun concentrations: chromi1111 4 mg/1, 
sulphides 5 mg/1, BOO 500 mg/1, and SS 300 mg/1. The tanneries at Kismayo and Brava are 
discharging their raw effluents together with some solid residues directly into the sea; no plans 
are currently being considered for treating the effluent before dumping it into the sea. 

Power plant 

The power plant at Gezira has an installed capacity of 40 ~ as at 1985. The plant seems 
to generate minor arnounts of pollutants. 

Kismayo ~eat Factory 

The plant has been operating at nominal level since its commissioning in 1976; refurbishing 
the plant to its original capacity in the product line for which it was initially designed seems 
to be unpromising according to a recent USAID study. However, the FAO has chosen to refurbish the 
plant to meet short-tenm needs associated with the refugee programne and is providing financial 
support to start operation before the end of 1986. wastewater is discharged together with the 
tannery effluent through an open channel to the sea. Wastewater from both plants should be 
treated on-site, before final discharge to the sea. No immediate action is envisaged as the plant 
may be abandoned in the future due to lack of markets. 

3.4 Estimated Industrial Pollution Loads Discharged Directly to the Sea 

At present, liquid effluents are discharged from the refinery, slaughter house, urea and 
power plants in ~ogadishu, tannery and fish plants in Kismayo, Brava tannery, and fish plants of 
Laskoreh and Adale. The estimated loads in kg a day are BOD 1 ,306, COD 2,628, SS 1,343, Grease 
578 phenol 0.06 and Ammonia 9.5. 

Solid wastes discharged along the shore areas which may eventually reach the sea are 
estimated in kg a day as follows: slaughter house 3,500; tanneries 1 ,500; and fish and ether 
minor industries 950. The total estimated is 5,950 kg a day. 
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Estimated air emission is as follows (kg a day): 

Particulate SOz NOz 

Urea 1,500 70 300 
Refinery 200 
Cement 94,000 
Gyps1111 25,000 

Total 120,500 270 300 

4. ENVIRONMENTAL ~ITORING DIVISION (E~) 

The C<lq)lexity and iq~<>rtance of environmental monitoring, and the virtual absence of 
monitoring programmes and instrumental capability requires formulation and execution of a reactive 
strategy which entails the establistrnent of an E~ within the aaninistrative system of the EPA. 
The division mandate would be to monitor quality parameters according to the objectives and 
criteria set by State directives. 

The scope of activities and performance level of the EMO depends on available resources of 
expertise. A tentative phased strategy may be implemented as follows: 

(a) Phase I (one year) 

This phase enc~sses: (i) collection and analysis of available data on environmental 
quality; (ii) implementation of a short-tenn monitoring scheme in co-operation with the 
National University of Somalia - NUS and EHU of MOH; and (iii) proposal of long-tenn 
monitoring programmes. 

(b) Phase II (two years) 

This phase contains: (i) commissioning of preparatory activities of the integrated 
monitoring programme; and (ii) commissioning of autonomous environmental monitoring 
laboratories (advanced analytical facilities of NUS need not to be duplicated; the 
monitoring schemes may involve water, air, danestic and industrial pollution, stream and 
marine water quality, solid wastes and food hygiene). 

(c) Phase III (two years) 

This phase consists of: ( i) continuation of the priority monitoring activities; ( i i) 
establishing regional monitoring capability, if the need arise in co-ordination with the 
proposed regional laboratories of EMU; and (iii) conducting limited research activities in 
priority environmental areas which have been overlooked by NUS or specifically requested by 
other public organizations. 

4.1 EMD Outputs Envisaged 

Outputs of EMO are: (i) monitoring C<lq)liance with environmental quality and proposing 
amenanents to existing regulations; (ii) evaluating the overall effectiveness of the National 
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environmental protection strategy; (iii) advising on industrial siting and urban expansion; (iv) 
predicting pollution trends based OR adequate inventory of analytical data; and (v) implementing 
inter-laboratory quality control and standardizing analytical techniques for other research and 
government environmental laboratories. 

4.2 Organizational Structure of EMD 

EMD may comprise the following units: 

(i) &nission Plonitoring, 1110nitoring liquid effluents, air emissions, solid waste fron 
danestic and 1ndustrial sources, marine pollution, sea outfalls, and stre.n quality. 
Proposed emission limitations are given in Tables 4-6. 

(ii) Instrunental Services: providing essential analytical back-up for monitoring 
activities, carrying out routine and special services and standardizes methods of 
sampling and analysis. 

(iii) Field Plonitoring: carrying out periodic monitoring of point sources (danestic and 
industrial) and assessing offending discharges and proposed control measures. 

(iv) Food Hygiene: pending co-ordination with PHD of filii and the central laboratories of 
~. EMD may establish analytical services to monitor food quality during processing, 
handling and distribution. 

(v) Interpretation and Assessment data acquisition from EPil units and other 
laboratories, processing and interpretation; assessment of environmental quality for 
receptors and level of CQII1)1iance with regulations and standards laid down by the 
legislation. 

EMD is not intended to, and should not, assume functions assigned to other institutions but 
should concentrate on filling existing gaps with specific ~hasis on monitoring parameters 
currently overlooked or not assigned to functioning institutions. Its basic function is to 
provide back-up and competent advice to NEPC on technological, organizational and operational 
aspects related to the integrated scheme of environmental management. Other structural units of 
EPA will not be detailed at this stage. 
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Table 4. Proposed effluent guidelines for discharge to the sea 

Paraneter 

pH 
Floating particles 
Total suspended solids (mg/1) 
Turbidity (N.T.U.) 
Biochemical oxygen demand (mg/1 
Chemical oxygen demand (mg/1) 
Oil and grease (mg/1) 
Phenols (mg/1) 
Total Kjeldahl nitrogen (as N) 
Chlorine residual (mg/1) 
Chrani 1111 (mg/1) 
Dissolved oxygen (mg/1) 
Ammonia (as N) (mg/1) 
Total phosphorous (mg/1) 
Sulphide (mg/1) 
Zinc (mg/1) 
Jlllercury (mg/1) 
Nickel (mgll) 
lead (mg/1) 
fllanganese (mg/1) 
Cyanide (mg/1) 
Cadmi1111 (mg/1 ) 
Arsenic (mg/1) 
Total colifonms (PIPN/100 ml) 

(mg/1) 

Jlltaxinun 
allowable 

6-9 
r.n 

60 
90 
80 

350 
20 
1.0 

15 
2.0 
2.0 

min. 2.0 
4.0 
2.0 
0.1 
5.0 
0.005 
0.5 
0.5 
1.0 
0. l 
0.05 
0.5 

10,000 

P'lonthly 
average 

NU 
40 
70 
50 

200 
12 
0.1 
8 
0.1 
0.5 

2.0 
1.0 
0.05 
2.0 
0.001 
0.2 
0.1 
0.2 
0.05 
0.01 
0.1 

1,000 

Table 5. Proposed industrial effluents limits discharged to public sewers 

Paraneter Upper Limits 
fllaxim1111 value SO% of the time 

pH 5-10 5-10 
Temperature (OC) 60 35 
Total dissolved solid (mg/1) 2,000 1,800 
Total settleable solid (mg/1) 40 10 
Biochemical oxygen demand (mg/1) 400 300 
Chemica 1 oxygen demand (mg/1 ) 600 400 
Chrani 1111 (mg/1 ) 4.0 1.0 
Chloride (mg/1) 700 300 
Jlllercury (mg/1 ) 0.02 0.005 
Phenol (mg/1) 5.0 2.0 
Sulphide (mg/1) 6.0 3.0 
Sulphate (mg/1) 800 400 
Arsenic (mg/1) 1.3 0.8 
Cadmi1111 (mg/1) 0.5 0.3 
Cyanide (mg/1) 3.5 1.0 
lead (mg/1) 0.5 0.1 
Nickel (mg/1) 2.5 1.0 
Zinc (mg/1) 10.0 5.0 
Oil and grease (mg/1) 100 60 
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Table 6. Proposed air emission limits 

Parameter 

Asbestos 
Nitrogen oxides 
Particulates 

Sulphur dioxide 

Volatile organic 
Coq:IOUndS (VOC) 

Source 

Asbestos plant 
All uses 
All uses 

All uses 

Refinery 
and petrole1111 
storage 

6mission control 

No visible emission 
220 ng/J(O.OS lb/lo6BTU) 
Equivalent to best available technologoy, with no 
incandescent particles from combustion processes. 
300 ppn by vol1111e NTP (95% rerooval in sulphur recovery 
operations in the refining). 
Floating roof should be provided for mininun VOC 
emission. If the true vapour pressure under actual 
storage conditions exceeds 76.5 KPa, the storage vessel 
shall be equipped with recovery system to reroove a 
nrininun VOC of 98%. 6mission of VOC from the refinery 
shall be controlled by flaring all blowdown, purging, 
venting and recycling. 

5. PERSPECTIVE AND REC~ENOEO ACTIONS FOR COMBATING COASTAL POLLUTION 

The effects of enviro~~~~ental deterioration in the coastal enviro~~~~ent is attributed to 
rapid population growth, limited expenditure for infrastructural expansion, inadequate 
enviro~~~~ental services and inferior sanitation. Illiterate, unskilled, and socially bewildered 
citizens occupy squatter shack areas and are offered limited public services, a bare subsistence 
and little chance of self-improvement. 

Present socio-economic and enviro~~~~ental conditions provide sufficient justification for a 
comprehensive approach to the conceptualization and planning of enviro~~~~ental management to 
replace the current segnented approach of the gover1111ent machinery. This approach has led to the 
organization of specific progranmes in virtual independence of one another and their 
administrative assig~~~~ent to different agencies which result in overlapping, and wastage of 
resources. 

At the outset, it is necessary to emphazise that enhancing environmental quality in 
Somalia's coastal areas as well as in other inland settlements does not necessarily require 
massive infusion of funds or adoption of far-reaching public progranmes. On the contrary, 
resources may be wasted, as was clearly deroonstrated in some areas, if progranmes are not based on 
knowledge, indigenous capabilities and real needs of the country. This is particularly true in a 
least developed country like Somalia which can ill-afford to waste its meagre resources, nor can 
it afford experimenting with schemes which have proved ineffective in countries with similar 
environmental problems. f'lly perspective and reconmended actions for combating pollution are given 
below. 

5.1 Coastal Development 

Perspective 

Coastal population in 1984 amounted to 2.55 million or about 30 percent of the total 
population. Physical congestion and blight are evident in Mogadishu, Kismayo, Berbera and other 
cities; they appear to defy efforts towards improvement or control and are causing environment and 
life in the coastal areas to be more precarious. Squatter's settlements are Rllshrooming around 
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cities; overburdened environmental services and social institutions may be shattered ali a result. 
The technological, financial and human resources needed for the conservation of coastal 
environment appears to be beyond the means of Somalia at present. The already extensive burden 
involved in provision of the community needs is likely to be more difficult in the future as the 
country is experiencing acute financial difficulties which severely restrict the investment in 
development and environmental services. 

Actions 

(a) Suitable coastal planning may lead to sustained development on environmentally sound 
basis. Planning should emphasize self-reliance and full utilization of economic and human 
potentials through judicious location of new developmental activities and the provision of 
services in a more efficient manner. 

(b) Inspite of dissimilarities in the level of econanic growth, social structure, political 
organization and technological development among countries of eastern Africa, it seems that 
exchange of experience of coastal planning among these countries may offer a unique 
possibility for formulation of sound plans and development of adequate operational policy. 

5.2 ~nagement of the Coastal Environment 

Perspective 

The organizational tangle of administrative agencies responsible for community services is 
responsible for the ineffectiveness of services' delivery. Government programmes develop 
piecemeal as problems and demands emerge. Central agencies are not providing localities with 
effective tools, fund and swift enforcement devices; this limits local initiatives to i~rove 
sanitation and to enhance environmental quality. 

Actions 

(a) A new active management set-up must be created for the implementation of a nation-wide plan 
for environmental protection. The institution should have a clear perspective on the 
priority of environmental problems, and should be responsive and flexible in asst~~~ing 
priorities, devising remedies and implementing appropriate protection measures. 

(b) Management should rely on appropriate environmental assessment studies and achievable 
pollution control limitations. 

(c) Cost-effective programmes adapted to the need of the coastal community must be developed 
with maximum dependence on local resources. 

5.3 Public Participation 

Perspective 

Public tolerance <lPd inclifference to the negative visual and psychological manifestations 
of enviro~ntal deg~adation seem common. Evolution of effective public awareness is not 
conceived in the foreseeable future. 

Actions 

(a) Environmental awareness must be aired to the public more effectively through mass-media 
channels. 
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(b) The Government should strengthen capabilities of the existing institutions, creating new 
organizations and citizens' groups dealing with protection of environment. 

(c) ftore eft1>hasis should be placed on advocating religious principles concerning preservation 
of natural resources and improving the quality of life. 

5.4 Water Supply and Waste Disposal 

Perspective 

Urban coverage of water supply and sanitation wi 11 not improve through 1990. However, 
reasonable improvement of services is envisaged in the rural areas. wastes are disposed of 
improperly on land, while the Government cannot afford the cost of constructing sewerage systems 
in major cities. Long- term p 1 ans for provisions of water and san i tat ion may be i~ed due to 
inappropriate administrative and financial frameworks, inadequate planning, lack of expertise, and 
shortage of supplies and local materials. 

Actions 

(a) water works of Kismayo suffers from ineffective maintenance and shortage of chemicals and 
spare parts. Performance has to be upgraded; p~t act ions should be undertaken to put 
the plant back to operation to enable delivery of safe potable water. 

(b) State Governments and municipalities should promote solution to sanitation problems through 
demonstration facilities, improved public services and more community participation. 

(c) Sewerage master plans must be gradually implemented in major cities and reasonable 
financial and technical support must be provided to accomplish this task. 

(d) Urban planning should reserve within city master plans an adequate area for long-range 
refuse disposal needs. 

5.5 Environmental ftonitoring and Manpower Development 

Perspective 

Environmental monitoring is virtually non-existent. The surveillance of water quality and 
food sanitation is inadequate. ftost monitoring agencies are not equipped to discharge their 
responsibilities; laboratory facilities are limited, technicians and analysts are not o!vailable. 
Nominal monitoring is only provided in the capital city. Manpower development is not a priority 
concern in the environmental sector despite the acute shortage of expertise. 

Actions 

(a) In-house monitoring should be integrated in the activities of the existing environmental 
services and institutions, such as regional water agencies and the municipalities. The 
l'linistry of Health should establish central environmental health laboratory to complement 
the ongoing activities of the primary health care programme. 

(b) It is desirable to initiate national environmental monitoring schemes; UNEP and ~ can 
help in establishing the monitoring programme, and the training of staff in data 
acquisition and analysis. 
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(c) Training in the areas of m.nagement of solid wastes, rural sanitation, water supplies and 
environmental monitoring should be undertaken through on-the-job training, special 
short-courses and by awarding fellowships for overseas training. 

5.6 Industrial Pollution 

Perspective 

Plinor pollution loads are emanating fran industries in the coastal region. However, the 
trend to concentrate the industry in urban centres may contribute to overcrowding, poor hygiene 
and burdening the public services. In the absence of adequate legislative instruments for 
environmental protection, foreign concerns may seize the opportunity to introduce less 
cost-intensive polluting industries. 

Actions 

(a) The Government should promote eft1)1oyment of labour-intensive, less-polluting industries, 
upgrade existing production facilities and decentralize industrialization to ease the 
burden on the strained urban centres. New impetus should be given to expanding 
agro-industries which eft1)1oy low-waste technologies and prohibition of hazardous industries. 

(b) Environmental enhancement can be properly achieved through setting of criteria for the 
receiving environment at a mininun permissible quality level. while emission standards of 
the present and future industries should be controlled to the maximum practical extent. 

5.7 Public Health 

Perspective 

The unfavourable climate, malnutrition, low socio-economic standards and deteriorated 
living conditions in the substandard conm.mities may hinder the objective of health for all. 
Health hazards emanating fran poor sanitation and inferior drinking water supplies are bound to 
increase in both urban and rural communities. 

Actions 

(a) Concerted efforts are needed to ensure provision of safe drinking water, extend coverage of 
sanitation and to improve practices of solid waste collection and disposal. 

(b) Assessment of health impacts, particularly risk assessment, should be incorporated along 
with environmental integrity in the feasibility studies of the future developmental 
projects. 

(c) Continued support to the primary health care progranme to comat environmentally induced 
diseases. 
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1. ENVI~NTAL SETTING 

Somalia, fonming the Horn of Africa, lies in the north-eastern corner of the Continent (see 
Figure 1). It is bordered by the Gulf of Aden to the north, the Indian Ocean to the east, and 
Kenya, Ethiopia and Djibouti to the west. The country's 3,200 km coastline is virtually the 
longest in continental Africa. The northern part, latitude 110ft, is nearly 1,000 km long while 
the eastern seaboard stretches from about lZON to zos. a distance of same 2,000 km. 

The northern coast on the Gulf of Aden consists of a series of sandy bays interrupted by 
rocky pranontories extending into the sea down to a shallow depth. There are neither fringing 
coral reefs nor bars. From the coast. the sea bottom has a steep slope and the extent of the 
continental shelf is very limited. The 200m contour line is, on the average, only 6 kill from the 
shore except between Berbera and leila, where it is about 30 km wide owing to the presence of an 
offshore shoa 1. 

The eastern coast from Ras Asir to latitude SON resenj)les the northern coast, except that 
sandy bays are scarcer and rocky outcrops more frequent. Along this part of the coast the 
continental shelf extends to about SO km offshore. Between latitudes 60ft and SON the coast 
becomes sandy with a gradual appearance of coral. The shelf is 16 to 20 km wide and occasionally 
reaches 30 km. This is not true further South of the equator because of the more extensive coral 
reefs, deep ravines and the steep dropping off of the shelf. From the equator to ZOS latitude, 
the shelf remains as narrow (about 16 km) and coralline as it is further North; there are about 
500 islands parallel to the coast, more or less connected by reefs. 

There are several long and sandy beaches along the coast, both in the north and south of the 
country. The extent of beaches along the entire coastline has been estimated at 1,200 kill (Bihi 
1985). The rest of the coastline includes steep rocky areas especially on the north-eastern 
stretch. 

Along 100ch of the Somali coastline bordered by the Indian Ocean there are natural coral 
reefs that protect the beaches, particularly in the southern part of the country. ,..ngroves are 
found in the extreme South of the country. South of Kismayo. 

Somalia has two penmanently flowing rivers, the Juba and the Scebelle, both r1s1ng in the 
Somali plateau in the territory of Ogaden, and which drain into a large catchment area after 
flowing for a considerable distance through vast territories of the southern regions of the 
country. Of the two main rivers only one of them, the Juba, flows into the Indian Ocean near 
Kismayo, in the extreme southern part of the country. 

The nearshore continental shelf is not extensive in Somalia, for the depth of the coastal 
zone waters increases suddenly, in most areas. at a distance of only a few kilometers fraa the 
shore. 

The country has a subtropical climate with four seasons: Gu' - the main rainy season, from 
"arch to "ay; Hagai - from June to August, when the south-west monsoon brings same light showers 
to the southern coastal areas only; Deyr - from Septen,er to Novenj)er, the second rainy season, 
covering the whole country; and Ji laal - the dry season that dries up the rivers and sometimes 
causes droughts, from Decenj)er to February. The ten.,erature varies from 2SOC to 320C during 
the year. 

The north-east Somali coast is characterized by an upwelling at the end of the South-west 
lllonsoon in October. This upwelling is responsible for very high, primary productivity since it 
brings up nutrient-rich waters from the deep ocean. The upwelling results in a great profusion of 
small pelagic species, mostly sardinelles. 
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The Somali coast is affected mainly by two current ~tterns - the Scllali Current and the 
Indian Plonsoon Drift (see Figures 2 - 5). The currents run pirallel to the coast and though they 
are strong they are concel'ltrated into narrow flows of up to 100 miles. beyond which the currents 
are often quite weak. To the North of ZOS the Somali current reverses in direction. following 
the nmsoon winds. Generally this current flows north-east during the South41est Plonsoon at a 
rate of 4 to 5 knots. occasionally reaching 1 knots during June to Septellber (UNEP 1982). During 
the North-east Plonsoon it flows at a rate of 3~ knots. 

The offshore currents produced in the periods between monsoons are shown 1n Figure 6. 

The coastal population is generally esti~n~ted at one •i ll ion and is directly or indirectly 
dependent on the coast and coastal waters because the country exports and i...,orts all goods 
through its principal ports. About 100,000 people are directly engaged in artisanal fishing. 
extraction of building materials from coastal areas. and to a limited extent in tourism. 

2. SOURCES AND RISKS OF OIL SPillS 

There are five categories of oil spills that can affect the Somali coastal environment and 
these are: 

(a) Operational discharges that occur in ports; 

(b) Spills from land-based sources that enter the marine environment; 

(c) Spills at sea occurring as a result of oil drilling accidents (e.g .• blowouts); 

(d) Intentional tanker discharges at sea of oily ballast; and 

(e) ~jor oil tanker spills. 

These are now discussed in turn; first the activity that is the potential source of the 
spill type is reviewed; this is followed by a discussion of the risks involved. 

2. 1 Spills in Port and Harbour Areas 

2. 1. 1 Sources 

~rine traffic is very i...,ortant for Somalia since it has a very long coast and nDst 
international trade is done by sea. However. since livestock and bananas account for most of the 
export trade. and since the country has a very low level of industrialization (approximately 2 to 
3 percent of the population is engaged in industrial activity). the amount of crude oil and 
petrole1111 products that enter or leave Somali ports is relatively low. Hence. the risk of 
significant oil spills in ports is relatively low at least insofar as traffic volume is concerned. 

The country has three deep water ports into which crude oil or refined products are 
i...,orted. (Prior to 1986 there was a small export trade in heavy fuel oil. but this was stopped 
by the government. shortly after the fonnation in Oece~NM!r 1985 of the National Petrole1111 Agency). 

PloQadishu 

The capital city of S«<lliilia (Mogadishu. Pop. 500,000) is the country's chief sea port. A 
new port was recently constructed and the port now has six deep-water berths with a total quay 
length of 1,000 m. One berth is dedicated to the livestock trade and another to crude oil. From 
1980 to 1983 the amount of i...,orted crude oil averaged about 200,000 - 250,000 tonnes annually. 
(At the time of the mission's visit. crude oil had not been delivered to the country for over one 
month. the refinery was not operating for lack of feedstock. and petrol rationing was in place 
thrvmnhnnt tt... rnnntrv\ 
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The crude oil that is shipped to the country (in 20,000 - 100,000 tankers) COllieS f,_ 
various sources, R»stly Saudi Ar.t»ia, Qnan and Oubai. and has a API gravity in the range of 
32-36° API and viscosity of S-6 est at SOOt. 

Refined products are also shipped to the Port of Plogadishu. In 1984 the statistics were: 

Diesel oil 
Gasoline (Petrol, Benzine) 
Jet Fuel 

Total 

27,896 tonnes 
14,988 tonnes 
12,977 tonnes 
SS. 861 tonnes 

The oil is delivered quarterly (approximately) by tankers in the 10,000 - lS,DOO OWl range. 

As ~~entioned above, the crude oil is unloaded alongside the oil berth. The transfer 
operation is conventional. The oi 1 is p....,ed through a flexible line connected to a pipeline 
system located dockside and transferred to the refinery SOlE 14 kill south of the city. 

The refined products are unloaded at an anchorage outside the harbour; the transfer is lllde 
through a floating pipeline systa. connected to a tank fan. adjacent to the port. 

The unloading procedure for either operation could not be evaluated firsthand, since no oil 
shipments took place during the period of 11 June to 2S June 1986. 

Berber a 

Berbera (pop. 50,000) is the seaport for the Morth~tern part of Solaalia, serving 
particularly the inland capital cities of tw regions, i.e. Hargeisa and Burao. The ex1st1ng C14MY 
is sane 650 m in length (320 m were constructed by the Soviet Union in 1964 and 330 • were added 
by the U.S.A. in 1985). There are four deep water berths. Most export of livestodc f,_ ScllaHa 
is through this port. In terms of refined petroleu11 products (crude oil is only shipped to the 
Plogadishu port) the following is the approxi111te traffic breakdown: 

Year 
Tonnes 

1982 
19,440 

1983 
29,362 

1984 1985 
37,035 26,100 

About three~arters of the refined products is diesel oil. The product is discharged 
alongside the oil pier and then pllq)ed to the tankfan. located nearby. 

Kismayo 

Kismayo (pop. 20,000) in the South is the re1111n1ng coastal city having a deep water port. 
It has four deep-water berths and a total quay length of 620 •· In 1984 11,947 tonnes of diesel 
oil and 998 tonnes of gasoline were imported through th\s port. The product is discharged 
alongside and ~ through a pipeline system to the tankfan. s0111e 1/2 kill away. The pipeline is 
situated right beside the main road which closely follows the contours of the city harbour. 

2.1.2 Risks 

All three ports are clean and free of any sign of oil pollution. According to the port 
managers and harbounnasters, no significant oil spill has ever occurred in a Somali port. S.ll 
spills have occurred during unloading operations but no visible sign of their effects was evident 
during the mission's visit. It is acknowledged by the port authorities, however, that Slllll 
discharges occur regularly enough to justify cleanup equipment and ~~easures being in place to deal 
with them. 
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One is sonewhat concerned about the exposed pipeline at Kismayo mentioned above, since the 
pipeline is extremely vulnerable to damage from collisions by motor vehicles on the heavily used 
road. A spill from the pipeline would imnediately flow into the harbour. On the other hand, the 
pipeline is only filled with petroleum product when an oil discharge takes place, perhaps five or 
six times a year. 

In summary, small operational discharges at Somali ports can occur as regularly as they do 
at other ports around the world. Although the risks are high, the damage potential is low. 
Nevertheless, in the interest of port cleanliness and the avoidance of fire hazards, it is agreed 
that measures should be taken to clean up these spills as soon as they occur. 

2. 2 Marine Spills from land~ sed Sources 

As mentioned, Somalia has very few industries and most that exist (such as tanneries) are 
not heavy users of petroleum products and hence are not potential sources of marine oil 
pollution. The three industries that either produce or utilize relatively large quantities of 
petroleum products are the refinery, the thermal power plant and the Urea plant all clustered 
together near the coast some 14 km North of Plogadishu. The latter two facilities, which utilize 
most of the 80,000 - 100,000 tonnes of heavy fuel oil produced by the refinery, are not located 
and operated such that they can be a source of marine oil pollution even if an accident or plant 
upset were to occur. 

The refinery, however, is a potential source of pollution, although the risks of major 
discharges into the sea are very low. The refinery is siqlle (vacuum distillation only) and is 
often not operating due to a lack of feedstock, as was the case during the mission's visit. 
Although the rated capacity is 1,360 tonnes a day (8,500 barrels a day) its throughput in 1985 was 
only 162,000 tonnes. That is, the refinery was run at only 32 percent of its capacity. Somalia 
obviously has a serious fuel problem and this is simply due to lack of funds to purchase 
sufficient petroleum cmmodities to adequately supply the few industries that do rely on such 
fuels. In any case, the refinery, when operating, does utilize conventional techniques (API 
gravity separators) to deal with oil-and-water mixtures during the refinery process prior to 
discharging tr·eated water directly to the sea. Upsets in the plant and in the treatment facility 
could lead to small, visible discharges of oil into the sea but large, significant spills are not 
likely. 

In summary, there are no significant sources and hence risks of marine oil pollution from 
land-based industrial sources in Somalia. 

2.3 Offshore Blowouts 

2.3. 1 Sources 

Although some exploration drilling has taken place in the offshore waters of Somalia (Singh 
1984) no drilling is currently taking place. As in the rest of the world, offshore oil 
exploration has virtually stopped since the price of crude oil fell drastically in late 1985. 
There are concession agreements that currently exist in Somalia with respect to offshore drilling, 
but it is difficult to say if the involved companies (Shell, Elf Aquitaine, Chevron, Occidental) 
intend to take advantage of these. There is some possibility that Occidental, which has acreage 
about 40 km off the northern coast, will be drilling in the near future, but this is uncertain. 
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2.3.2 Risks 

If dri 11 ing does not proceed, then obviously there is no associated risk of marine 
pollution. If exploration drilling does begin again then there is sane risk of an oil well 
blowout but this is extremely remote. However, the environmental consequences could be severe. 
At this time we will assume that no drilling will occur in the near future; if some exploration 
activity does occur, the probability of it causing a significant oil spill is very low. If 
contingency plans and a state of preparedness are developed in Somalia for dealing with the more 
probable occurrence of a major tanker spill in Somalia waters (as will soon be recommended), then 
these measures will suffice for a spill from an offshore oil well blowout, should one occur. It 
should perhaps be stated that the behaviour of oi 1 spills from offshore oi lwell blowouts is 
drcnatically different from tanker spills, as could be the recommended counter...-asures, and if 
significant offshore drilling does indeed take place in the future, then these differences should 
be understood. For the time being, however, this is not a major issue or concern. 

2.4 Oily Ballast Discharges at Sea 

2.4.1 Sources 

The seas off Somalia lie within ol=' adjacent to the world's major maritime transportation 
corridor for crude oi 1 -- the route for very large tankers from the lllliddle East to Europe, the 
Americas, and East and West Africa. There are two principal crude oil transport patterns in the 
region, as shown in Figure 7. The first supplies the five refineries in Somalia, Kenya, Tanzania, 
llllozambique and Madagascar with a total of 6,550,000 tonnes of crude oil annually (UNEP 1982). This 
route is served by tankers of 20,000 DWT to 100,000 DWT. After discharge at the East African 
refineries the vessel normally returns to a lllliddle East port in ballast for the next cargo. 

The second pattern involves the supply of crude oil to the European and North and South 
American markets by very large crude carriers (VLCCs), and to other markets in Africa, Europe and 
America by medium-size tankers. 

Approximately 550-585 mill ion tonnes of oil per year are being transported from the PUddle 
East ports to non-African destinations (UNEP 1982 b, UNEP 1982 c). Taking into consideration 
approximately 22 mill ion tonnes ifll)Orted by East and South Africa, the total moving from the 
lllliddle East can be estimated at about 590 million tonnes. If it is assumed that about 100 million 
tonnes move via the Suez Canal (UNEP 1982 b) then Somalia is threatened annually by traffic 
totalling approximately 490 million tonnes travelling along its East coast and 100 million tonnes 
along its north coast. Considering first only the East coast traffic, it is estimated that half 
of the oil is transported in VLCCs averaging 200,000 tonnes and the other half on medium-sized 
vessels of average 60,000 tonnes. It can be estimated, therefore, that there are approximately 
1,200 YLCC voyages a year and 4,000 medium-sized voyages a year along the coast. This would mean 
an average of 3 VlCCs and 11 medium-sized tankers entering and leaving waters off the Somali east 
coast in either direction each day. By assuming that the average length of the voyage off Somalia 
is 2,000 km and the distance covered per day 570 km, we arrive at each vessel staying in the 
region for 3 1/2 days on each voyage. It can be said, therefore, that there could be 10 VLCCs 
loaded and 10 VlCCs in ballast, and 40 medium-sized tankers loaded and 40 in ballast off the east 
codst of Somalia at any one time. 

A similar analysis can be done for the Suez traffic along Somalia's north coast in the Gulf 
of Aden. This would show that there could be 8 medium-sized loaded tankers off the north coast at 
any one time. 
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Figure 7. Tanker routes of the region 
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2.4.2 Risks 

Because of the relative calm of both these passages, the absence of a surveillance 
capability in the area, and the proximity to their loading ports, tankers returning by these 
routes to the Middle East routinely discharge oily ballast and clean their tanks in the region 
(UNEP 1982 d). Non-use of the load on top (LOT) technique of separating oily ballast; improper 
utilization as well as intrinsic 1 imitations of LOT, and fai 1 ure of some vessels to practise 
technically innovative means of reducing oil discharges such as segregated ballast tanks (SBT) and 
crude oil washing (COW) that have been adopted in MARPOL 73/78 may continue to give rise to 
discharges of oil contaminated ballast and oily waste in contravention to international agreed 
standards. 

It has been estimated that the total annual discharge of crude oil into the sea resulting 
from normal operations of crude oil tankers on these routes is about 33,000 tonnes (UNEP 1982 b). 
CircliiiStantial evidence is clear that routine discharges of oil ballast do indeed occur. Along 
the coast of Somalia, tarballs are found deposited in significant concentrations (up to about 100 
gm/m) on the sandy beaches. 

These oil particles are very weathered and non-sticky, and it is clear that their source 
cannot be close to the coast but rather must be some distance offshore (i.e., the main crude oil 
shipping corridors) because of their weathered state. (See the mission's Sectoral Report on 
Marine Pollution for a more detailed treatment of this problem.) 

This unfortunate pollution problem for Somalia and the rest of the eastern African region is 
beyond the practical control of each affected country. A collective, regional capability for oil 
spill surveillance, detection and identification, followed by legal prosecution, would be an 
extremely difficult and expensive proposition. It is clearly a problem that can only be solved at 
the international maritime administrative level. The development of adequate port reception 
facilities for oily ballast in the Middle East region - provided they are used regularly by ships' 
masters - will undoubtedly alleviate the situation. The proposal by Democratic Yemen to the 23th 
Session of IMO's Marine Environment Protection Committee (MEPC) in July 1986 that regulation 10 of 
Annex I of MARPOL 73/78 be amended to include the Gulf of Aden as a special area under the 
regulation would effectively prohibit discharges of oil from shipping. The matter will be 
considered again by the 24th Session of MEPC in February 1987. Acceptance of the amendment is 
expected to be subject to satisfaction by MEPC that oil wastes reception facilities in the coastal 
states of Djibouti, Somalia and Democratic Yemen are adequate. 

2.5 Major Oil Spills from Tankers 

2.5. 1 Sources 

Very large oil spills from tanker accidents at sea present the greatest oil pollution threat 
for Somalia and the rest of the East African region and demand the most urgent action for 
contingency planning at both the national and regional levels. The source of such catastrophic 
events is laid out in the previous section: (1) the transit of crude oil tankers off both the 
north and east coasts of Somalia (approximately 10 VLCCs and SO medhm-sized tankers offshore at 
any given time); and (2) the tankers carrying crude oil and refined products to Somali ports on a 
periodic basis. 

2.5.2 Risks 

It is difficult to estimate the probability or risks associated with these tankers having a 
serious accident. The factors involved include: traffic density, crossing traffic, width of 
navigable area, visibility and weather, navigational constraints (i.e., shoals, rocks, islands) 
routing systems and traffic advisory systems, rounding of headlands, navigational aids, 
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navigational data, hydrographic data, and the nature of the bottom terrain (UNEP 1982 c). The 
vast majority of historical tanker accidents leading to oil spHls have occurred as a result of 
collisions and groundings (about 75 percent); thus the risk of the transit tankers off somalia's 
coast having an oil spill are perhaps lower than in other areas of the world where these same 
tankers concentrate close to land and to each other as they approach their destinations. In 
contrast, the individual tankers that deliver crude oil and refined products to Somali ports have 
a relatively greater risk of having an accident due to grounding or collision, but the traffic 
frequency is very low relative to other areas. 

In soomary, despite the high traffic of on tankers off the Somali coastline, one cannot 
easily predict that large spills are likely. It is easier to predict that if a large spill does 
occur and is swept into Somali waters and into nearshore areas and onto shorelines, the effects 
will be severe not only environmentally but also politically and socio~onomically. In other 
words, although the risk of a major offshore tanker spill might be very low, its consequences and 
impact will be very high. It is for this reason that a national state of preparedness to deal 
with such events is called for. 

3. EXISTING OIL SPILL CONTROL SYSTEMS IN S~LIA 

The major concern is a large marine oil spill impacting the marine environment and coastal 
regions of Somalia, and this is the main focus of attention here. The question is: what existing 
systems are in place in Somalia to prevent oil spills from occurring and to deal with them should 
they occur? The key organization in the government having the responsibility for developing these 
systems is the l'linistry of !'Iarine Transport and Ports. Before discussing the specific oil spill 
control activities of this ministry, it will be helpful to briefly describe its organizational 
history and structure. 

3.1 Organization of the l'linistey of !'Iarine Transport and Ports 

The Somali Democratic Republic became independent on July 1, 1960. From 1960 to 1969 there 
was no notable development towards a maritime aaninistration (l'lunye 1985); maritime matters were 
handled by the l'linistry of Transportation and COITI1l.lnications which had both land and marine 
responsibilities. In the interest of establishing a viable l'lerchant !'Iarine, the National Shipping 
Agency was established in 1975, and in 1976 the l'linistry of !'Iarine Transport and Ports was 
established. The current organizational chart for the l'linistry is shown in Figure 8 (this is 
based on three recent publications (IP'kJ 1985, l'lunye 1985, USAID 1984) which provide somewhat 
different structures; these are consolidated here). 

The business of oil spill control and prevention rests with the !'Iarine Department. Other 
related responsibilities of the department include search and rescue, dangerous goods management, 
investigation into marine casualties and representation at II'IO meetings. The Director of the 
!'Iarine Department (currently Dr. Ali H.l'l. l'lunye) is essentially tbe National Harbourmaster for the 
country. Coastal and marine responsibi 1 ities for the Department are handled regionally by five 
regional harbourmasters located in Berbera, Bosaso, l'logadishu, l'lerca and Kigmayo. 

3.2 National and International Laws and Regulations 

The existing Somali regulations relating to pollution by ships are very limited and concern 
only pollution in ports; these regulations are contained in the existing maritime code and in the 
port regulations (Presidential decree No. 67 of 15 April 1978). In addition, the Somali 
government is not a party to any international conventions relating to marine pollution for which 
IMO is depository. 
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3.2.1 Operational Discharges by Ships 

Ships in ports or at anchorage or within the vicinity of the ports are not under any 
circi.IIIStances allowed to discharge oil and other substances causing pollution or waste into the 
sea. A fine of shs. So. 200 to shs. So. 5,000 (US$2-US$60) for any violation of the provisions of 
the regulations is imposed by the port manager. Somalia has no specific regulations which apply 
outside the vicinity of ports. 

The OILPOL 1954 convent ion was the first international i nstriJ'IIent relating to ope rat iona 1 
discharges by ships. The matter is now dealt with by the convention MARPOL 1973/1978. The 
purpose of this convention is to control operational spills of oil, noxious substances, sewage 
water or garbage. The convention applies to all ships flying the flag of a party to the 
convention, and to all substances considered as hannful. One of the effects of these general 
provisions is to reinforce the rights and the possibilities of effective surveillance by the 
coastal state and port state which are parties to the convention. The Somali government should 
give consideration to accession to this convention. 

3.2.2 Accidental Discharges by Ships 

(a) The prevention of maritime accidents 

The main legal instriJ'IIent for the prevention of accidents and by way to prevent 
discharge into the sea of oil or other harzardous substance are the I~ conventions on 
maritime safety: 

the International Convention for the Safety of Life at Sea SOLAS 1974 amended in 1978, 
1981 and 1983; 

the International Convention on Load Lines (LL 1966); 

the International Regulations for Preventing Collisions at Sea (COLREG 1972) 

Somalia should ratify COLREG 1972 and SOLAS 1974 with its 1978 Protocol as amended. COLREG 
1972 is a code of good conduct at sea which could be ratified without problems and should be 
introduced into the national legislation. The main objective of SOLAS 1974 is to specify minimum 
standards for the construction, equipment and operations of ships, compatible with their safety; 
this also should present no problem for Somalia and should be ratified. 

In addition to the above, in the interests of the safe handling of dangerous goods, the 
Somali harbour regulations should take full account of the provisions of General Assembly 
Resolution A 435 (XI) on the safe transport, handling and storage of dangerous goods in port 
areas, which incorporates key provisions of the International ~ritime Dangerous Good Code (IMDG 
Code). 

(b) Prevention and control of pollution following maritime accidents 

In a view to prevent and control pollution after an accident, the Somali legislation is 
limited. Port regulations simply state that (1) In the event of a vessel being grounded 
or stranded the master or the person in charge shall take immediate steps and reasonable 
precautions to prevent pollution; and (2) In case of submersion of goods or other 
materials in ports, the persons concerned must provide for their immediate removal. 
Should they fail to fulfil this obligation, causing danger or hindrance to navigation, 
the authority will order that removal to be carried out. 
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If Somalia adopts a new law concerning the territorial sea with a 1 imit of 12 nautical 
miles, it would be in her interest to ratify the International Convention Relating to 
Intervention On The High Seas in Cases of Oil Pollution casualties (Brussels, 1969) and 
its 1973 protocol relating to intervention on the high seas in cases of pollution by 
substances other than oil. In addition, Somalia should prepare regulations for 
intervention in a case of emergency in the territorial sea and maritime demesne. 

(c) Liability and compensation for pollution damage 

Except for a few provisions in the Maritime Code mainly concerning the liability of the 
master of a ship, Somalia has no specific law in this matter. 

Somalia should ratify the relevant conventions and adopt an appropriate National law in 
this area. The conventions are: 

lntemat iona 1 Convent ion on Ci vi 1 Liabi 1 i ty for Oi 1 Po 11 ut ion Damage, 1969 - (in force 
19 June 1975), 

Protocol of 1984 to amend the International Convention on Civi 1 Liability for Oi 1 
Pollution Damage, 1969 - (not yet in force), 

International Convention on the Establishment of the International Fund for Compensation 
for Oil Pollution Damage 1971 (in force 16 October 1978), 

Protocol of 1984 to amend the International Convention for the Establishment of an 
International Fund for Compensation for Oil Pollution Damage, 1971 (not yet in force), 

In st.mnary, the existing Somali legislation relating to pollution by ships is out of 
date, incomplete and inadequate. (For further details see the Sectoral Report on Marine 
Environmental Legislation). 

3.3 Activities related to Spill Prevention 

The most sensible approach for dealing with marine pollution accidents is to prevent them 
from occurring in the first place. The legislative approach is one necessary step in this 
regard. The other is to ensure that ship management and technical operations at the ports are 
satisfactory. In 1983 an Jill) Mission to Somalia by Captain A. Erzan-Essien, in his capacity as 
Inter-Regional Adviser in Technical Ports Operations, evaluated the operations at the port of 
Mogadishu and made several reconmendations to improve operations and safety. Below is a list of 
the safety-related recommendations; each is followed by a statement regarding whether the 
recommendation has been implemented, partially or wholly, as of June 1986. 

(a) It was recommended that the Somali Port Authority (SPA) establish a Port Marine 
Operations Division or Port Harbourmaster's Office headed by an experienced Marine 
Officer with the responsibility for Marine Operations and for assuring that the Port of 
Mogadishu meets high standards, and that the Harbourmaster should be given some training. 

Situation in June 1985 

The Harbourmaster's office has been established. The harbourmaster for the port is the 
Director of the Marine Department, Ministry of Marine Transport and Ports (MMTP). He is 
an experienced marine officer, but himself agrees that he would benefit from training in 
several are~ in his sphere of responsibility including spill management. 
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(b) It was reconmended that a radio COOIIl.lnications system in the Port of Mogadishu (which 
was then installed in the Pilot's Office) be iq>roved and relocated in a more suitable 
position, preferably at a penmanent location with a good view over the harbour area and 
the surrounding waters, and that a signal tower and traffic control or cOOIIl.lnication 
centre be installed. 

Situation in June 1985 

These actions have been taken. 

(c) It was reconmended that the Il'll Standard l'tarine Navigational Vocabulary should be used 
in all marine communication procedures in the port, and that VHF and RIT radio messages 
be recorded in a suitable fashion where possible. 

Situation in June 1985 

These actions have been taken. 

(d) It was reconmended that the SanaH ,Port Authority set up a special safety unit within 
the port with respect to the development, control and supervision of the operation of a 
special dangerous cargo storage area, the handling and movement of dangerous cargo in 
the port area, and the enforcement of safety rules and regulations; and that such a unit 
could also be given the responsibility for safety and pollution prevention at the oil 
berth and the port generally. 

Situation in June 1986 

No such unit has been established. As indicated above, the Harbounmaster's Office has 
been established and has the responsibility for many of the above items but, as yet, no 
plans have been established to iq>lement them, despite the ARIADNE incident. 

(e) It was reconmended that personnel of the above-noted special safety unit be adequately 
trained with respect to dangerous cargo. 

Situation in June 1986 

No action has been taken except for on-the-job training during the ARIADNE incident. 

(f) It was reconmended that a request be made to Illll for the Inter-Regional Consultant in 
Dangerous Goods to render assistance in the fonn of advice and training. 

Situation in June 1986 

Such a request was made during and after, but not before the ARIADNE incident. 

(g) It was reconmended that the oi 1 tanker berth be fenced off and separated fran the 
general cargo berths and other cargo handling areas and provided with fire fighting and 
fire prevention and spillage cleanup facilities, and that optimum use of local resources 
be considered. 

Situation in June 1986 

The oil berth is not fenced off but a fire fighting unit and facility have been 
established. No spill cleanup capability exists. 
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(h) It .-as recoomended that the existing Port Security Conmittee of the Port be expanded to 
include port safety and that a port emergency plan be established with respect to 
various kinds of emergencies. 

Situation in June 1986 

An emergency plan was developed during the ARIADNE accident and this would likely be 
re-activated if a similar emergency were to happen tomorrow. 

(i) It was recoomended that the most satisfactory system of conmunications that would meet 
all requirements of the above-noted emergency plan should be the UHF/VHF telephone 
system. 

Situation in June 1986 

It is believed that the UHF/VHF telephone system has been adopted (but only in the ports 
of ~adishu and Kismayo). 

(j) It .-as recoomended that (1) a proper maintenance system and facilities for all aids to 
navigation in Somalia be established; (2) Somalia undertake an aids-to-navigation 
modernization programme; and (3) all necessary associated radio conmunications 
facilities needed for operations support, emergency and navigational warning purposes be 
provided. 

Situation in June 1986 

Only the last item on radio conmunications has been acted on. 

(k) It .-as recoomended that (1) the International Association of Lighthouse Activities 
(IALA) Buoyage System be implemented; (2) IALA be approached for assistance; and (3) an 
aids-to-navigation expert should be sought. 

Situation in June 1986 

No action. 

(1) It was recoomended that for safety reasons (to avoid groundings): (1) a study should be 
done with respect to the hydrographic needs of Somalia followed by hydrographic surveys 
of the major ports and their surrounding waters; (2) Somalia should request assistance 
from the International Hydrographic Organization; and (3) that the services of an expert 
in hydrographic surveying be sought. 

Situation in June 1986 

No action. 

It is clear that operations at the Port of Mogadishu to prevent ship accidents and pollution 
emergencies are still in need of improvement. It is important that all of the above 
recoomendations should be implemented; this could be acc~lished at reasonable cost, except 
perhaps the recoomendations regarding the modernization of Somalia's aids-to-navigation programme. 

3.4 Existing Spill Contingency Plans and Capabilities 

Before the ARIADNE accident in August 1985, Somalia had virtually no local or national 
contingency plan to deal with marine pollution emergencies and no technological capability for 
cleaning up spills. At the present time there is no equipment or material whatsoever for even 
cleaning up minor oil spills at ports. 
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When the ARIADNE accident occurred, the Somali government established a response 
organization (using I~ guidelines for such) and it was operational for several months, and worked 
well, according to Somali officials. 

An outline of the response organization is shown in Figure 9. On the basis of discussions 
with Somali officials who were responsible for developing the organization shown in the figure it 
has been agreed for a nunt>er of reasons that certain changes are necessary in the plan to deal 
with future emergencies; these are discussed in the next two sections. Suffice it to say here 
that the ARIADNE incident was a truly unfortunate event for Somalia, but it served to dramatically 
educate the government as to the vital iq>ortance of national planning for marine environmental 
emergencies. It also provided the Government of Somalia with a tangible insight into the 
practical problems of contingency planning and with invaluable experience in pollution response. 
This hard-earned knowledge and experience make the job of developing future, more comprehensive, 
contingency plans much easier. 

4. APPROACHES TO CONTINGENCY PLANNING ANO TRAINING FOR ~JOR SPILLS 

4.1 Importance of Planning and Training 

The effective response to an offshore oil spill involves three major components. First, a 
plan of attack must be available which outlines the responsibilities of the response team and its 
members, communication networks, and lists and locations of useful countenmeasures systems 
available nationally, regionally and perhaps internationally. This so-called contingency plan 
must be ready in advance to ensure that response is rapid and that actions are perfonmed in a 
co-ordinated, orderly fashion. The s~cond requirement is that all members of the response team, 
from the highest management positions to the workers operating the cleanup systems, are properly 
trained. 

This means that the contingency plan is tested in regular training exercises at the 
management levels and that workers in the field are trained to operate equipment that will be made 
available during the spill. The third requirement is that the proper quality and quantity of oil 
spill countenmeasures systems (equipment, materials, vessels, etc.) are readily available to deal 
with the spi 11. 

The emphasis of this study is on national contingency planning and training, and not on the 
technological aspects of spill countenmeasures. It is true that a handful of nations in the world 
have massive quantities of high-capacity spill cleanup equipment to deal with large marine spills, 
but most nations, like Somalia, simply cannot afford this. Fortunately, for large oil spills at 
sea, the lack of sophisticated equipment is not a major handicap, since such spills, in any case, 
are almost impossible to deal with at source. Rather, experience has shown time and again that 
the most iq>ortant element in dealing with these large spills is "Organization". If a country has 
no oil spill contingency plan or expertise, then chaos is inevitable. If, on the other hand, 
there is a working contingency plan and H there exists a cadre of trained personnel in the 
country who understand spills and know how to deal with them, then cleanup can proceed in an 
efficient manner at great savings of time and money and with mininun environmental damage. 
Cleanup machines and materials are certainly useful and often necessary in dealing with large 
spills, but if a government is properly organized beforehand, these equipment and their operators 
can be quickly accessed from locations outside the affected country on a regional or even 
world-wide basis. 

It is surely with the above thinking in mind that the responsible United Nations 
organizations (i.e UNEP and IMO) have emphasized the need for countries to develop meaningful 
contingency plans, training programmes and regional co-operation agreements in advance of 
purchasing expensive equipment. This is the first priority for coastal countries like Somalia, 
and it is the basis for emphasizing planning and training in this study. 
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4.2 ~ajor Oil Spill Scenario 

Before discussing the organizational components of a National Oil Spill Contingency Plan for 
Somalia, it might be useful to paint a picture, in very rough terms, of how a large marine oil 
spill off Somalia might behave, what its impacts might be, what countermeasures might be adopted 
to deal with the spill, and how the international community might react to the event. Developing 
such oil spi 11 scenarios are generally helpful in identifying priorities in the contingency 
planning process. 

He wi 11 assume that a fully loaded VLCC in transit fran the ~iddle East or a medhm-sized 
tanker delivering crude oil to ~gadishu has an accident 75 kilometres off the Somali coast during 
the north-east ~nsoon period. A spill of 50,000 tonnes of relatively light crude oil results and 
after several hours the Somali government is informed of the spill. Soon after the accident the 
spill spreads rapidly so that after only a few hours it covers several square kilometres of water 
surface. While spreading and sweeping towards the Somali coastline the oil undergoes a number of 
"weathering" processes including evaporation which tends to make the oil increasingly viscous. 
At the early stages of the spill a significant proportion of the oil is naturally dispersed into 
the water by the rough sea conditions but this dispersion process is quickly attenuated as the oil 
rapidly forms into a water-in-oil emulsion ("chocolate mousse"), a common phenomenon with tanker 
spills. This emulsion, like tar balls, is extremely viscous; this means that the surface oil will 
likely survive to pollute Somali waters and shorelines. The Somali National Oil Spill Contingency 
Plan and the Gulf of Aden and East African plans are immediately activated once the seriousness of 
the spill is detennined. Because several hours have elapsed since the instantaneous spill 
occurred, it is recognized that the spill is already large in area and high in viscosity. These 
factors rule out attempts at using heavy-duty containment and recovery devices at sea or 
aerial-applied chemical dispersants, both available, but only after 24 hours or more, from sources 
outside the country. 

The first priority for the response team then becomes to detennine the extent and location 
of the spill and to estimate probable points of contamination along the Somali coastline. 
~i 1 itary aircraft are tasked with finding and tracking the offshore spi 11; using the collected 
information, the response team sets about identifying likely areas for contact and detennining 
protection priorities. Several days of preparing for the onslaught are available since the oil is 
advancing toward the coast at a rate of only 20 km a day. Initial indications are that the oil 
will be washed ashore on the north and north-eastern part of the country. This would be fortunate 
since the coastline there is relatively insensitive environmentally, being comprised of poorly 
utilized sand beaches which are easily cleanable, and rocky outcrops which are known to exhibit 
self-cleaning characteristics when polluted by oil. 

Unfortunately, it is later detennined that the more environmentally sensitive southern 
portion of the country will be the target of most of the advancing oil. The situation could not 
be worse since it is known that the coral reefs along this stretch of coastline and the mangroves 
South of Kismayo wi 11 be seriously damaged by the oi 1. Oi 1 begins to come ashore in places. 
Highly sensitive areas, ident Hied in advance in the Nat iona 1 Contingency Plan, are protected as 
much as possible by the use of nearshore spill containment booms flown to the area. 

According to procedures laid out in the Contingency Plan, an urgent request for assistance 
is made to international organizations. Experts arrive fran I~. UNEP, the International Tanker 
Owners Pollution Federation, and from neighbouring countries according to region'l ~~reements. In 
addition, the government of Somalia enters into discussion with several western countries which 
offer equipment and expertise to deal with the emergency. At the same time, the government is 
bombarded by a large contingent of oil spill equipment: manufacturers, consultants, international 
media representatives, and self-serving salesmen of all sorts who offer instant solutions or 
demand immediate information. The government is keenly aware that this is an event of 
international interest. 
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Once the most appropriate equipment and expertise are selected with the help of advisors, the 
tasks of cleaning the tens of kilometres of shorelines that are oiled and of disposing of the 
collected, oily materials, begin. This is done mostly by hand although earthmoving equipment is 
uti 1 ized as rooch as possible along stretches of sandy coastline. At the peak of the cleanup 
operation thousands of soldiers and ordinary citizens are involved. The total process takes 
several months and costs many millions of dollars. 

Despite the high cost, post-accident analysis indicates that tremendous savings of time and 
funds were made because the response effort was co-ordinated and efficient. Needless equipment 
and unnecessary countenmeasures were not utilized; very sensitive coastal locations were 
protected; the coastline was cleaned adequately and efficiently according to accepted practices, 
and the best international advice was utilized at all times. 

4.3 Guidelines for the Development of a Somali National ~rine Pollution Contingency Plan 

The roughly-sketched scenario described above tries to demonstrate that a major oil spill is 
not only an envirormental problem but one that can have serious political and socio-economic 
implications both at the national and international level. It also tries to show that a 
contingency plan for such major emergencies, to be effective, roost be a co-ordinated effort 
involving practically all agencies within the goverrment, including: ~rine Transport, Defence, 
Finance, Foreign Affairs, Fisheries, Public Works, Commerce and Industry, Tourism, and of course, 
the Office of the President (as was the case for the ARIADNE incident). Finally, the scenario 
demonstrates that an effective contingency plan should be action-oriented to cover such aspects of 
reporting, alerting, assessment, operations, administration, finances, public relations, security 
and public order, and arrangements with other contiguous states. 

An outline of what specific form a Somali National Oil Spill Contingency Plan should take, 
based on IMO (1984) and Hayes (1985), is shown in the table below. The items in this table are 
now discussed in the context of the needs and capabilities of the goverrment of Somalia. 

Elements of a Contingency Plan 

1. SCOPE OF THE PLAN 
2. REPORT lNG 
3. ALERTING 
4. ASSESSI'IENT 
5. I~LE"ENTATION 

6. SPILL CONTROL AND CLEAN-UP 
7. DISPOSAL OF CONTAPIINANTS 
8. RESTORATION OF SPILL SITE 
9. RECORD KEEPING AND PREPARATION OF CLAifiiS 

10. PUBLIC RELATIONS 
ll. PLAN REVISION 

APPENDICES 

1. REPORTING FO~T 
2. ALERT lNG ,-ORM T 
3. IDENTIFICATION OF SENSITIVE AREAS 
4. AVAILABLE RESOURCES 
A. TRAINED MAHPMR 
B. POLLUTION RESPONSE EQUIPI'IENT 
c. VESSELS 
D. AIRCRAFT 
E. OTHER 
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Reporting and Alerting 

There is a need to identify an agency in the Somali government which will accept reports of 
spillages of oil or other hazardous substances (major or minor) and alert the relevant government 
agencies. The agency which receives such reports should be manned on a continuous basis, have 
telephone and preferably telex facilities. In Somalia, for oil spills in harbour areas, only the 
Port of Plogadishu is currently equipped to satisfy the above requirements since the other two 
ports (at Kismayo and Berbera) do not have a 24-hour c011111.1nication network. Although small spi 11 
reporting in ports can still be handled by port authorities, it is recomnended that the job for 
major spills outside port areas be given to the National Police, which is under the authority of 
the "inistry of Interior. This agency must be provided with a listing of key personnel in each 
department with at least one alternate listed; home and business telephone numbers should be 
provided. 

Assessment 

The government ministry which is designated as the lead agency should ensure that immediate 
action is taken to assess the gravity of the situation. This can be done most expeditiously by 
conducting surveillance of the affected area to detenmine the nature and extent of the pollution 
and what countermeasures are required. Depending on the type of incident, the surveillance could 
consist of aircraft overflights at sea, a check by a patrol vessel or inspection of beaches or 
coastal zones. Because of the varied nature of the shorelines, it is not always possible to reach 
some areas by road and again, these should be identified so that the inspection may be carried out 
as rapidly as possible by either vessel or helicopter. 

lnplementation and Record Keeping 

After the initial assessment, the decision should be made as to the countermeasures which 
should be taken, whether assistance is required from outside agencies and if there is a need to 
implement regional or international agreements. Any response operations which require deployment 
of equipment and/or manpower resources should be documented, and accurate records maintained of 
financial expenditures for eventual cost recovery. 

Spill Control, Cleanup and Disposal 

The marine operations of spill control and cleanup should be assigned to an agency with 
experience in ship and vessel operations. The containment and recovery of oil spills on water is 
a very difficult task, especially in moderate-to-rough ocean conditions and is best left to 
skilled mariners who have had oil spill control training. Supervisors for shoreline cleanup and 
dispersant operations can be found in non~rine~riented agencies, but these individuals must 
have management skills and receive training in their area of responsibility. 

In the contingency plan all the ackninistrative arrangements for customs and imnigration 
clearance for entry of specialized equipment and technical experts from outside the country should 
be included. At the national level the procedures and mechanisms for charter of aircraft or 
vessels, use of equipment and manpower from the various government and commercial agencies, beach 
cleaning procedures, etc., should also be established. Other matters which should be addressed 
are identification of disposal sites and methods for disposal of recovered oil and oily debr1s 
and, as previously mentioned, the priorities for protection and cleanup of the shoreline. 

Question of Lead Agen£r 

On the basis of the above requirements, discussions with Somali officials, and IMO 
guidelines for developing nat iona 1 contingency plans, a draft Nat iona 1 "ari ne Pollution 
Contingency Plan has been developed, and is described in appendix 1. 
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This draft contingency plan is similar. to that constructed for the ARIADNE incident, which 
is not surprising since Ill«> Guidelines ..ere used at the time of the incident by Sonali officials 
in developing a response to the spill. There is one. major change, however, bet..een the ARIADNE 
plan and the reconmended one: In the ARIADNE plan the Sonali Port Authority was designated as the 
lead Agency; for future pollution emergencies it has been decided that the Marine Department of 
the "inistry of Marine Transport and Ports w;11 be the lead agency, and will supply the on-Scene 
Cmmander (OSC) for the operation. This will be the Director of the Marine Department (the 
National Harbounnaster) who will be assisted regionally by the Regional Harbounnaster(s) in the 
affected area(s). 

The change has been dictated by the fact that the National Harbounnaster and his regional 
staff are clearly responsible for pollution prevention, oil spill control and other matters 
related to marine emergencies, and as such should assume the leading role in fighting major spills 
in the country. 

4.4 Training 

The best written contingency plans are of little value unless personnel involved in response 
are properly trained. The person in greatest need of training is the OSC; in Sonalia this will be 
the Director, Marine Department, "inistry of ~rine Transport and Ports, a position currently held 
by Dr. Ali H. ~nye, experienced mariner and .a graduate of the World Maritime University in Malmo, 
Sllfeden. 

Experience has shown that the success 1 or failure of the response operations depends to 41 

large extent on the selection of the OSC and his support team. The OSC is the person in charge IIJJf 
the countermeasures phase of the operation. .He must be a decision maker and a communicator, and a 
good manager of people and time. He must be able to organize people into an effective team -
working with whomever is available at the moment. 

He must be flexible and prepared to alter the organization as the situation changes or more 
infonnation becomes available. The extent to which he is able to make the best use of the time 
available will detennine in the end the success of the operation. It has been proven over and 
over again that the response activities in the first few hours detennine the final outcome. The 
OSC requires direct consultation with senior representatives of the agencies involved in the 
operation, and because of this should already be in a position of authority in his nonnal position 
within the government. 

Training of the Director, Marine Department, llfiiTP should thus be given the highest 
priority. Once trained and motivated, the Director, Marine Department will be in a good position 
to oversee the training and education of those in the response organization who are both above 
and be lat.~ him. At the very least, one person in the country should understand spills and spi 11 
management. Without this, response to a future major spill event will be chaotic and 
unnecessarily costly. 

5. SUB-REGIONAL AND REGIONAL CO-OPERATION IN C~TING ~JOR POLLUTION INCIDENTS 

It is well known that pollution from a major tanker incident or oil-well blow-out may affect 
the coastlines of several countries, furthermore, the extent of the pollutir~ may be such that no 
single country has the resources to deal with it. Regional co-operative agreements have been 
promoted by Ill«> and UNEP as a means of developing a fonnal commitment by States to enter into sach 
co~peration. In a nlld>er of regions pennanent emergency centres have been established to 
co-ordinate such activities, draw up contingency plans and train on-scene cmmanders and oil-spill 
clean-up operatives (e.g. Regional Oil Cont>ating Centre, for the ~iterranean, Plalta, Marine 
Emergency "'utual Aid Centre, Bahrain, Sub-Regional Oil-Spill Network, Davao, the Philippines in 
respect of the Celebes Sea area). 
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Protocols on emergency co-operation have been adopted under two Action Plans fonming part of 
UNEP's Regional Seas Programme in which Somalia has participated viz Red Sea and Gulf of Aden, and 
East Africa. In neither sea area has any detailed regional planning been initiated and the 
effective implementation of these instruments should perhaps be regarded as of potentially medium 
or long-tenm benefit to Somalia. 

Of more inmediate significance is possibly the reccmnendation of a small Advisory Group 
convened by the lfiiO Secretary-General to consider arrangements for cormating major incidents or 
threats of marine pollution, which met fran 2-4 April 1986. The Advisory Group, noting the 
success of lfiiO, UNEP and UNDP in establishing a sub-region response capabi 1 ity covering the 
Celebes Sea had suggested that lfiiO in co-operation with IfiiO, UNDP and other funding sources 
explore the possibilities of establishing similar arrangements in other sub-regions of the world, 
such as the Gulf of Aden, which the Advisory Group believed to be an area exposed to a high level 
of maritime transit traffic. 

The Yemen Democratic Republic delegation to ~EPC 23 confirmed the interest of its government 
in proceeding with the development of a sub-regional response capability in the Gulf of Aden. The 
lfiiO Secretariat will shortly be contacting the other two coastal states to ascertain their 
interest in such a scheme. If affinmative, UNEP will be approached by IMO with a view to 
convening a sub-regional experts group meeting. 

6. CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

(a) Somali ports are generally free of oil pollution but small spills occasionally occur as 
a result of unloading accidents. No ports have spill cleanup equipment; 

(b) There is virtually no threat of a significant oil discharge into the marine environment 
from a land-based source; 

(c) Exploratory drilling is currently not taking place offshore Somalia and significant 
programmes are unlikely in the near future; 

(d) At any given time there are approximately 10 VLCCs and 50 medium sized tankers loaded 
with oil and the same nl.fi'Oer in ballast sailing off Somalia's north and east coast 
waters. This traffic represents an oil pollution threat to Somalia; 

(e) Tarballs in significant concentrations are found on large stretches of Somali beaches, 
attesting to the fact that these tankers at sea are discharging oily ballast water 
during their return voyage to the ~iddle East (See Sectoral Report on Marine Pollution); 

(f) The oil tanker traffic off Somalia's north and east coast presents a not insignificant 
risk of a major spill occurring and polluting extensive stretches of Somali coastline; 

(g) Since 1983 the Port Authority of Mogadishu has made certain improvements in the 
technical operation of the port to reduce the chance of accidents, but further 
improvements are required in the area of aids to navigation, hydrographic charting, 
lighthouse management, and dangerous cargo management; 

(h) Somalia does not have a National Contingency Plan for ~arine Pollution Emergencies, 
although the plan developed for the ARIADNE accident provides a good basis for 
developing such a plan; 

(i) Not one Somali government offical has adequate knowledge or training in major oil spill 
response or management; 
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(j) Somali national and international-related legislation regarding pollution emergencies is 
inadequate; The following IPIO conventions should be studied and presented to the 
government for iq~lementation and acceptance: COLREG 1972, SOLAS 1974, TOONAGE 1969, 
MRPOL 1973178, INTERVENTION 1969, CLC 1969 and FUND 1971. (See Sectoral Report on 
Marine Environmental Legislation). 

6.2 Recommendations 

(a) That oil spill cleanup equipment be purchased for small discharges in the Port of 
fllogadishu and that personnel be trained in its use. The equipment recommended is: 

2 over the bow dispersant spray sets 
2 x 1,000 litre pillow tanks 
2,000 litre concentrate dispersant 
200 m of inflatable boom on reel 
1 portable disk skimmer; 

(b) That similar equipment be purchased for the ports of Berbera and Kismayo once it is 
demonstrated that the equipment for ~dishu is being properly utilized and ~intained; 

(c) That the Port Authority of Jltogadishu and the Marine Department of the Ministry of Marine 
Transport and Ports continue to i""lement all recommendations made by IPIO (Capt. 
Erzan-Essien) in 1983 in the interests of safety and environmental protection; 

(d) That the draft Contingency Plan for Pollution Emergencies presented herein be reviewed, 
amended and iq~lemented by the Marine Department, Ministry of Marine Transport and Ports; 

(e) Once completing the National Plan, the Somali government should enter into co-operative 
efforts with its coastal neighbours to establish a regional ~rine pollution contingency 
plan; 

(f) That spill management training programmes should be provided through foreign aid funding 
for the Director, Marine Department, Ministry of Marine Ports. These should include: 
(1) Attendance at the 1987 Oil Spill Conference in Baltimore, Pll, U.S.A. in March 
(where he wi 11 be responsible for identifying suitable equipment and ~terials for 
subsequent purchase by the Port of Mogadishu) followed by meeting in the U.S.A. and 
Canada with counterparts; (2) Attendance at a two-week course in pollution control and 
c 1 eanup (the BP course for On-Scene Comnanders in Southa...,ton, U.K. is reconnended) ; 
(3) Participation in all regional meetings to develop the Regional Contingency Plans; 

(g) Once trained, the Director, Marine Department should be responsible for ensuring that 
those designated in the National Marine Pollution Contingency Plan have some •awareness• 
training and that operators of cleanup equipment in the Port of Mogadishu are trained in 
the use of the equipment purchased. 

6.3 Special Recommendation re: the ARIADNE 

That a specific contingency plan be developed and rehearsed to deal with chemicals that 
might be spilled during the final salvage of the remaining wreck, should such an operation take 
place. IPIO should be contacted for advice in this serious matter. 
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DRAFT NATIONAL fiiARINE POLLUTION CONTINGENCY PLAN FOR SOPIALIA 

This plan is an incomplete, draft version of a National Marine Pollution Contingency Plan for 
Somalia. It is, of necessity, general in its scope and nature. The Director, fllarine Oeparbnent, 
"inistry of Marine Transport and Ports is recoomended to convene a meeting of those agencies 
concerned to discuss this draft plan and establish operational and administrative procedures. 

The density of marine traffic, especially oil tankers, in close proximity to the coast of 
Somalia presents a fairly high risk of marine pollution fran collisions, stranding and other 
marine accidents. Such pollution can threaten amenity beaches, sea birds, marine life in the 
inter-tidal zones including the coral reef and mangrove systems, and the fishery with subsequent 
loss of revenue and potential protein sources. 

The "inistry of Marine Transport and Ports (""TP) has been designated as the governmen~ agency 
responsible for the implementation and enforcement of the appropriate Marine Pollution Prevention 
laws and this contingency plan has been prepared by the Marine Oeparbnent on behalf of the 
"inister. 

Scope of the Plan 

This plan is intended to delineate responsibilities for the operational response to marine 
incidents which could result in spillage of oil or other noxious materials into the waters of 
Somalia. Such waters are defined in the (appropriate "aritime Zones Law), which was proclaimed on 
(date). The fllarine Department of the "inistry of Marine Transport and Ports will have lead agency 
responsibility for any incidents involving shipping and is empowered by law to intervene and take 
whatever measures are deemed necessary to prevent pollution or to expedite the flow of marine 
traffic when an accident occurs. 

This plan provides the framework for co-ordination of an integrated response by government 
agencies to protect the environment fran the deleterious effects of pollution fran spillages of 
oil or other noxious substances. It is intended to pronate the development of local plans in the 
major ports to respond to such incidents. 

The objectives of this plan are: 

(a) To develop appropriate systems for the detection and reporting of spillages of oil or other 
noxious materials or of incidents related to the operation of shipping which could result in 
such a spillage. 

(b) To ensure prompt response is made to either prevent pollution or to restrict the spread of 
the contaminants. 

(c) To ensure that adequate protection is provided for the public health and welfare and the 
marine environment. 

(d) To ensure that the correct response techniques are used to clean up the pollution and that 
disposal of recovered product is carried out in an environmentally acceptable manner. 

(e) To ensure that complete and accurate records are maintained of all expenditures to 
facilitate cost recovery. 
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The following government ministries will act as resource agencies as required to support the 
actions of the ~rine Department, ""TP: 

The Somali Port Authority 
The Somali Shipping Agency 
The Somali Ministry of Defence 
The Ministry of Interior 
The Ministry of Fisheries 
The Ministry of Justice 
The Ministry of Foreign Affairs 
The National Petroleum Agency 
The Ministry of Public WOrks 

Notification and alerting procedures 

When an incident occurs which could result in marine pollution or there is an actual 
spillage of oil this should be reported to the National Police Comoonications Centre which will 
advise firstly the ~rine Department, MMTP, for action and other departments for information in 
accordance with the attached list, as shown in Table 1. The reports may also be made to the 
nearest Port Authority who will then relay the report to the Communications Centre for 
dissemination. 

Organization (Figure 10) 

The Director of the ~rine Department, ""TP, has the overall responsibility to ensure that 
appropriate response is made to any incident in Somali waters. He will direct the various aspects 
of the operation and will be assisted by the Regional Harbounnaster(s) in the affected area(s), 
who will be the on-site representative(s) for the Marine Department and act to co-ordinate all 
activities. He will pass regular situation reports to the National Police Comoonications Centre 
and will also relay requests for additional resources through this centre. 

The regional Harbounnasters of the ~rine Department are appointed as Pollution Prevention 
Officers and will lead initial response to incidents within the port limits in their areas of 
responsibility; if additional assistance is required they should request same through the 
Director, ~rine Department, ""TP. 

The designated pollution prevention officers are responsible for: 

(a) directing the eq,loyment of needed resources for prevention of pollution, contairvnent, 
clean-up and disposal of any pollutants and restoration of the site; 

(b) providing a focal point of information for all agencies concerned; 

(c) preparing cost analyses and a detailed report covering all aspects of the spill; and 

(d) collecting samples for possible analysis. 

The National Police wi 11 make the faci 1 it ies of the Communications Centre avai 1 ab 1 e to 
receive and disseminate reports of marine accidents or pollution. If it is deemed necessary, one 
or more patrol craft will be dispatched to the incident site to act as the on-scene command centre 
with the mandate to intervene if so ordered by the Minister of Marine Transport and Ports. 

The Somali Air Force will provide fixed-wing aircraft or helicopters to conduct surveillance 
or provide logistic support in movement of men and materials to the incident site. They will also 
provide a ground to air communications link at the site for use by the OSC. 



- 82 -
APPENDIX 

Table 1. Reporting and Alerting Listings 

Agency Telephone numbers 

Marine Department, MMTP 

First alternative 
Second alternative 

The Somali Port Authority 

First alternative 
Second alternative 

The Somali Shipping Agency 

First alternative 
Second alternative 

The Ministry of Defence 

First alternative 
Second alternative 

The Ministry of Interior 

First alternative 
Second alternative 

The Ministry of Fisheries 

First alternative 
Second alternative 

The Ministry of Foreign Affairs 

First alternative 
Second alternative 

The Ministry of Justice 

First alternative 
Second alternative 

The National Petroleum Agency 

First alternative 
Second alternative 

The Ministry of Public Works 

First alternative 
Second alternative 

Business 

(NUMBERS 
SHOULD 

BE 
FILLED) 
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lsomali Government! 
I 

National Emergency Committeel J Information/ 
Chairmanr Minister of MT&P J !Press Officer 

I 
On-Scene Commander Deputy osc 

(Director, Marine Department, (Regional Harbour-
MMTP) master) 

·~ I I I 
Scientific Committee Marine Technical Committee Economic/ Admin. Committee 
- Fisheries - Marine Department - Finance 
- University - Somali Port Authority - Marine Transport & Ports 
- national Petroleum - Somali Shipping Agency 

Agency - Somali Navy 

I 1 I 
Legal Committee Securitl: Committee External Affairs 

Committee 

- Marine Transport - Interior - Foreign Affairs 
- Justice - r~arine Transp<:)rt & Ports 

Figure 10. Proposed organization for major marine pollution response in Sonalia 
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The ~li Port Authority will provide tugs and pollution control equipment at the incident 
site and, if required, will rig one or more tugs with dispersant spraying equipment. 

The National Petrole~~n Agency will provide facilities for storage of recovered oil or 
water-in-oil emulsions and will arrange for storage and eventual disposal of the recovered oil. 

The Sanali Shipping Agency will, if required, provide support from their own fleet or by 
charter vessels and technical experts to advise the Director of the f'arine Department, PIUP. 

The Justice Department in co-operation with the Somali Shipping Agency and "inistry of 
Foreign Affairs will be responsible for negotiations with the vessel and cargo owners and insurers 
and will also conduct all negotiations regarding CoqM!nsation and indemnification. 

The "inistry of Fisheries will provide scientific advice to the Director of the f'arine 
Department, ""TP, regarding species at risk, shore-line sensitivity, use of dispersant chemicals, 
beach cleaning methods, etc. 

The "inistry of Public Works will provide earth moving equipment and trucks for any 
shoreline cleanup programme required. 

In order to facilitate the foregoing division of tasks, the ~rine Department will fonm an 
advisory c01111ittee with representation fran all these agencies. This C01111ittee will fonmulate 
procedures for provision of resources and technical assistance and will address the various 
administrative and logistic problems which can be foreseen. 

Spill control and clean-up procedures 

An accurate assessment of a spill incident is essential before appropriate spill controls 
and clean-up procedures can be i~lemented. Generally, containment and recovery are preferred, 
but in some instances it may be necessary to use dispersant chemicals. Details of these various 
methods of oil spill clean-up may be found in Part IV of the IPIO f'anual on Oil Pollution, 
"Practical infonmation on means of dealing with oil spillages". 

Disposal of contaminants 

Arrangements should be made for reception, storage and disposal of recovered oil or oil in 
water emulsions. Depending on the type of oil, e.g. crude, refined or residual, it can be stored, 
separated and either refined or sold as fuel. With regard to contaminated debris, this can be 
disposed of by burning or burying. Technical assistance should be obtained in the selection of 
disposal sites close to the shore-line resources. 

The available resources in Sanalia are listed in Table 2; agencies should provide periodic 
up-dates to the f'arine Department reflecting any new acquisitions. 

Use of Expert Advisors 

Discussions should be held with the Advisor on Jllarine Pollution, International f'aritime 
Organization, to identify experts (and alternatives) who are able to provide unbiased expert 
advice during a major spill incident in the following specialized subject areas: containment and 
recovery equipment and techniques; dispersants; and shoreline cleanup and disposal. These 
experts, under the functional direction of the IPIO advisor in the country during the spill, will 
assist the OSC in dealing with foreign equipment manufacturers, consultants and others wishing to 
provide technological or advisory aid. The names and telephone and telex numbers of these experts 
should be in the Contingency Plan, as shown in Table 3. 
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Table 2. Available Resources 

Location Tugs Pi lot Boat 

Port of Mogadishu Hamer I ' 22m, 1,400 H.P. Sahan, 
Hamer I I, 22 m, 1,400 H.P. 
Juba, 21 m, 800 H.P. 

Port of Berbera # ' . 1.400 H.P. 
# 2 1,400 H.P. 

Port of Kismayo wama I, 25 m, 1,500 H.P. 
Wama II, 15 m, 1.500 H.P. 
wama III, 15 m, 1.500 H.P. 

Somalia Air Force 

Soma 1 i a Navy 

Others 

Table 3. Foreign Expert Advisors 

Name 

lrl> Expert 

First alternative 
Second alternative 

Containment and Recovery Expert 

First alternative 
Second alternative 

Dispersant Expert 

First alternative 
Second alternative 

Shoreline Cleanup and Disposal Expert 

First alternative 
Second alternative 

Others 

Telephone 

(NUMBERS 
SHOULD 

BE 
FILLED) 

9 m, 250 H.P. 

Telex 

APPENDIX 



- 86-

REFERENCES 

Hayes, T.". (1985). National Contingency Plans. 
"aritime Organization, March 1985. 

Marine Environment Division, International 

IMO (1985a). International Maritime Organization. Mission Report of the Expert in Maritime Safety 
Administration. Somalia 22 April to 2 May 1985, by Y. Nicolas. 

IMO (1985b). Mission Report on the ARIADNE Incident, by J. Nerlard, September 22- OCtober 7, 
1985. 

IMO (1984). IMO Guidelines on International Contingency Planning. 

"unye, Ali, H. (1985). Maritime Administration in Somalia. Paper submitted to the Faculty of the 
World Maritime University, Malmo, Sweden in partial satisfaction of the requirements of the 
General Maritime Administration Course, November 1985. 

Singh, M.I. (1984). Somalia National report. !rr Socio-economic Activities that may have an 
Impact on the Marine and Coastal Environment of the East African Region: National Reports. 
UNEP Regional Seas Reports and Studies No. 51. 

UNEP (1982a). Action Plan for the Conservation of the Marine Environment and Coastal Areas in the 
Red Sea and Gulf of Aden. In Proceedings of the Conference of Plenipotentiaries on the 
Conservation of the Marine Environment and Coastal Areas in the Red Sea and Gulf of Aden, Jeddah 
13-15 February 1982. 

UNEP (1982b). Oil Pollution Control in the East African Region. UNEP Regional Seas Reports and 
Studies No. 10. 

UNEP (1982c). The Status of Oil Pollution and Oil Pollution Control in the West and Central 
African region. UNEP Regional Seas Reports and Studies No. 4. 

UNEP (1982d). Environmental Problems of the East African Region. UNEP Regional Seas Reports and 
Studies No. 12. 

UNEP (1983d). Action Plan for the Protection, Management and Development of the Marine and Coastal 
Environment of the Eastern African region. UNEP Regional Seas Report No. 61. 

UNEP (1985b). Report on the Grounding of the MY ARIADNE in Mogadishu Harbour, Somalia, by 
Environmental Resources Limited, London, U.K., November, 1985. 

UNEP (1986). PreparatorY Work for a National Action Plan for the Protection, "anagement and 
Development of the Marine Environment .and Coastal Area Resources in Somalia. Prepared by 
Professor S.K. El-Wakeel. June 1986. 

UNESCO (1986). Report on Recommendations on the Marine Pollution Aspects of the Wreck of the MY 
ARIADNE in Mogadishu Harbour, Somalia. Results of a Mission to Mogadishu during 17-27 February 
1986, by Dr. Olaf Linden to Intergovernmental Oceanographic Commission, UNESCO, March 14, 198~. 

USAIO (1984). Somali Civil Service Study. USAIO No. 3. September 1984. 



ANNEX IV 

SECTORAL REPORT 

ON 

MARINE LIVING RESOURCES 

BY 

T. STROPIIE 

INSTITUTE OF MARINE RESEARCH 
BOX 1870 

5011 BERGEN-NORDNES 
NORWAY 



1. 

2. 

- 88 -

CONTENTS 

GEOGRAPHICAL AND OCEANOGRAPHIC FEATURES 

l.l Topography of the North Coast 
1.2 Topography of the East Coast 
1.3 Oceanography 
1.4 Production 
1.5 Biotopes (environmental regimes) 

1.5. 1 
1.5.2 
1.5.3 
1.5.4 
1.5.5 

The North Coast from leila to Bosaso 
The North Coast from Bosaso to Ras Asir 
The North-east Coast, from Ras Asir to Ras Mabber 
The Central East Coast, from Ras Mabber to Obbia 
The South-east Coast, from Obbia to Chiamboni 

THE MARINE LIVING RESOURCES 

2.1 Distribution 

2. 1.1 
2.1.2 
2. 1.3 
2.1.4 
2.1.5 
2. 1.6 
2. l. 7 
2.1.8 
2. 1.9 

large Pelagic Fish 
Small Pelagic Fish 
Demersal Fish (bony fishes) 
Sharks and Rays (Ela~branchs) 

lobsters 
ShrinJ,>S 
Marine Turtles 
Whales 
Other Resources 

2.2 Estimates of Abundance of living Marine Resources Based 
on Resource Surveys in Somali Waters 

2.2. 1 
2.2.2 
2.2.3 
2.2.4 
2.2.5 
2.2.6 
2.2.7 
2.2.8 

F/V Thetis (Greece) 
RIV Zhelexnyakov (USSR) 
F/V Nisshin Maru 52 (Japan) 
R/V Dr. Fridtjof Nansen (Norway) 
Somalfish 
Alooroso e Figl i 
RIV "Isla the lanzarote" (Spain) 
F/V Clabucet 

2.3 Discussion on Abundance of Fish Resources in Somali waters 

2.4 Estimates of Sustainable Yield of Fishery Resources 

Page 

90 

90 
90 
91 
91 
91 

91 
91 
92 
92 
92 

92 

92 

92 
92 
93 
93 
93 
93 
93 
94 
94 

94 

94 
94 
94 
94 
95 
95 
95 
95 

95 

97 



3. 

4. 

5. 

- 89-

THE FISHERIES 

3.1 Artisanal Fisheries and Fishing Communities 
3.2 The Industrial Fishing Fleet 
3.3 Present Fishery Development Projects 

3.3. 1 
3.3.2 
3.3.3 

Somali Marine Products (SMP) 
North-West Coast Fishery Development Project (NWFO) 
North-east Coast Fishing Enterprise (NECFISH) 

RESEARCH AND STATISTICS 

4.1 The State of Fisheries Research in Somalia 
4.2 Fishery Statistics 

CONCLUSIONS AND RECOMMENDATIONS 

REFERENCES 

Page 

98 

98 
99 

102 

102 
104 
104 

105 

105 
107 

107 

109 



- 90 -

1. GEOGRAPHICAL AND OCEANOGRAPHIC FEATURES 

The coastline of Somalia is about 3,000 km long. There are two major coastal areas. These 
are the North coast bordering the Gulf of Aden, and the East coast on the open Indian Ocean. 

l. l Topography of the North Coast 

This coast is about 1,000 km long, between the border with Djibouti (leila) and Ras Asir. 
The coastline consists of a series of sandy beaches, broken at intervals by rocky outcrops or 
cliffs which often extend into the shallow waters. There are no fringing coral reefs along the 
coast, because of seasonal occurrence of cold water currents and turbidity from upwelling areas. 
Coral reefs and outcrops are mainly confined to the extreme western part of the Gulf of Aden (Gulf 
of Tadjura and Perim Island), outside Somali waters. 

The only islands at the North coast are a group of islands close to the border to Djibouti, 
and r-lai t Island. The northern continental shelf is very narrow, generally between 10 and 15 km. 
Small banks, within the 200 m depth contour, are present off Mait and Alale, extending 20 and 60 
km off the coast respectively. The area of the northern shelf is roughly 7,000 km2. No major 
river systems enter the Gulf of Aden. Fresh waters enter the sea during isolated fresh floods and 
stream beds, or wadis, remain dry for the greater part of the year. In localities where heavier 
outflows occur from adjacent mountain areas, inlets or khors are formed. The run~ff fran the 
land appears to have insignificant effect on the marine environment. The North coast is generally 
unbroken, without natural harbours. The larger khors (Alale, Habo, Kandala) however, offer safe 
anchorage for the smaller fishing vessels, which may enter and leave the inlets at the flood 
tide. A good harbour, which has recently been extended is present at Berbera. Bosaso which at 
present only has a jetty will soon have constructed a pier which will allow calls fran ocean going 
fishing vessels. 

1.2 Topography of the East coast 

This coast, between Ras Asir and the Kenyan border (Chiamboni), is about 2,000 km long. The 
northern part of this coastline, South to Ras Mabber, is daninated by rocky cliffs with no or very 
narrow beaches. Further South the shoreline consists of the higher inland plain sloping towards 
the shore and ending in sandy beaches. From Alale and southwards to the Kenyan border live coral 
reefs are present forming a frequently interrupted barrier generally situated fran 100 to 1,000 m 
fran the shore, but up to 7 km in the Kismayo region. 

The continental shelf is at its widest between Ras Asir and Ras Mabber, extending up to 60 
km from the shore. Further South, the shelf is narrow, between 15 and 30 km South to Alale, then 
decreasing to only 6 km between Mogadishu and Ras Audally, thereafter gradually increasing to 13 
km off Kismayo and again narrowing to 7 km towards the Kenyan border. The shelf area between Ras 
Asir and Ras Mabber is roughly 11,000 ~ and fran Ras Mabber to the Kenyan border roughly 
21,500 Kml. The inreef areas between Adale and the Kenyan border is roughly 1,400 ~- (The 
shelf areas are useful to roughly assess productive potentials). One main river, the Juba, enters 
the ocean just North of Kismayo. 

Apart from lts effect on the relatively small river delta and the inmediate surrounding 
coral reefs, the river runoff is not assumed to have any significant effect on the marine coastal 
environment. The East coast offers no natural harbour conditions, but good harbours have been 
constructed at Mogadishu and Kismayo. A pier has been constructed at Brava, but has deteriorated 
and is now practically not used. 
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1.3 Oceanography 

The South-West Monsoon, blowing along the East coast of Somalia from May to August, 
detenmines the dominating oceanographic conditions in the region. The monsoon generates a surface 
current running along the entire East coast during that period. In the area from Ras Mabber and 
northwards the surface current deviates from the coast, and the water in the coastal zone is 
replaced by cold nutritious ~ater from greater depths. This phenomenon, ~hich is called 
upwelling, is especially located bet~een Ras Mabber and Ras Hafun, but the nutrient rich water 
spreads on the relatively ~ide shelf between Ras Hafun and Ras Asir. UJ*elling also occurs in 
this period between Ras Asir and Socotra. Between Ras Hafun and Ras Asir the Somali current turns 
West passing mainly South of Socotra. The upwelling off North-Somalia is of more limited extent, 
of shorter duration and shows greater annual fluctuations compared to the upwelling off southern 
Arabian peninsula in the same period. 

At the North coast an eastern surface current flows along the coast during the North-east 
Monsoon. No upwelling occurs in this region, but during the South-west ~nsoon, the north coast, 
especially its eastern part receives an inflow of upwelled ~ater from the Ras Hafun region, from a 
slow westward surface current on the North coast. 

1.4 Production 

Close to the equator the production has been reported to be quite low, 0.082 gram carbon per 
m2 surface, ~hile further North, between 4° and 11° N, values ranging from 1.115 to 3.384 
gC/ml per day have been reported (Smith, 1984). On the basis of the level of primary 
production, the shelf waters off Somalia can be divided into the following main categories: (a) 
the highly productive area between Ras Mabber and Ras Asir, comparable to any of the ~rld's major 
upwelling areas; (b) low productive areas with little or no net influx of nutrients, viz the 
western part of North coast and the East coast South of Obbia. These t~ regions can more be 
compared to the shelf off Tanzania and Kenya, another area ~ith relative low carrying capacity for 
living marine resources. Between these t~ distinct areas, transition zones are occurring, the 
importance of ~hich varies with the annual strength of the upwelling. The north-west coast from 
Ras Asir to Bosaso receives some influx of upwelled waters from the Ras Hafun region during the 
peak of the monsoon (July-August) and in the region between Ras Mabber and Obbia regional pockets 
of upwelling have been reported, but not on a regular annual basis (Smith, 1984). 

1.5 Biotopes (environmental regimes) 

On basis of the available data it seems reasonable to divide the Somalia coastal marine 
environment into five biotopes 

1.5. 1 The North Coast from leila to Bosaso 

This region is probably quite unifonm and shows little seasonal variation in the marine 
resources. 

1.5.2 The North Coast from Bosaso to Ras Asir 

This region receives some beneficial influence during the peak of the South-West ~nsoon, 
when nutrient rich water from the Ras Haf001 area is brought into the coastal waters of the 
North-east coast. This creates favourable conditions for seasonal blooming of plankton and 
seasonal migrations of pelagic fish into the area. However, the region does not have a carrying 
capacity for year round high abundances of fish. 
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1.5.3 The North-east coast, from Ras Asir to Ras l'labber 

This region shows the most extreme variations in the environment. During the upwelling 
large areas of the shelf are covered with relatively cold (17°C), nutrition rich, but oxygen 
depleted waters. During intensive periods of upwelling, oxygen demanding demersal fish species, 
which normally occupy the shelf, are forced to migrate, either closer to the shore or out of the 
area. OCcurrence of mass mortality in the region has been reported (Foxton 1975), probably caused 
by intensive upwelling, trapping fish in bodies of oxygen depleted waters. The less mobile 
benthic fauna in this region is likely made up of species with high tefll)erature and high oxygen 
tolerance. During the South West Monsoon the primary production is very high, even exceeding the 
intensity .in the Peru current (Smith, 1984). But a-s the upwelling is of relatively short 
duration, and as main parts of the phytoplankton are relatively quickly carried off the shelf and 
into oceanic areas, only a small fraction of the primary production is transformed into biomass 
of small pelagic fish. In the Peru current the upwelled waters are longer trapped on the 
continental shelf and thus a higher fraction of the primary production can be converted into fish 
biomass. Nevertheless, as it will be shown later, the fish densities off the North-east coast are 
among the highest in the world. 

1.5.4 The Central-east coast, from Ras "abber to Obbia 

This region is characterised by sporadic local upwelling, which hinders the establishment of 
coral reefs in the area. As the intensity of the upwelling shows great annual fluctuations, the 
area does not have high densities of fish on a permanent basis, but can sporadically favour growth 
of small pelagic fish that have migrated from the northern areas. 

1.5.5 The South-east coast, from Obbia to Chiamboni 

This region is characterised by the presence of coral reefs. The area does not show any 
major seasonal variations, has a steady-state community characteristic for tropical areas without 
upwelling. Seasonal occurences of large pelagic species, tuna and spanish mackerel does not alter 
significantly this general picture. 

2. THE ~RINE LIVING RESOURCES 

2.1 Distribution 

2.1.1 Large Pelagic Fish 

These are the species of tuna and big mackerel, mainly yellowfin tuna (Thunnus albacares), 
longtail tuna (Thunnus tonggol), bigeye tuna (Thunnus obesus), bonito (Sarda orientalis) skipjack 
(Katsuwonus pel.nis) and spanish mackerel (Scameromorus commersoni). Their main area of 
distribution is at the north-east coast between Bosaso and Ras Asir, and are usually caught 
inshore. The seasonal variatioBs in abundance are considerable, confinming the oceanic migratory 
pattern of the species. There are two peaks in the landings, viz. in Noventler and in !'larch. 
During the South-west Monsoon the abundance of tuna is assumed to be low (Losse 1970). 

At the south-east coast big pelagic fish as spanish mackerel and tuna make important 
contributions to the artisanal catches. The primary season for spanish mackerel is !'larch - June 
and for tuna, OCtober - November. 

2.1.2 Small Pelagic Fish 

The dominating species are Indian oi 1 sardinella (Sardinella longiceps), rainbow sardine 
(DusstJnieria acuta), scads (Decapterus russe 11 i, !!.:. macrosoma), mackere 1 (Scomber japonicus), 
horse mackerel (Trachurus indicus) and lesser quantities of anchovies (Engraulis japonicus, 
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~.!:QJeQh~IJ.!~ indi_~~!_s)_ The main distribut1onal area of these spec1es are at the north-east coast 
between Ras Mclbher and Ras As 1 r _ Part of the stacks can make seasona 1 migrations into the Bosaso 
- Ras Asir region. Outside these two regions the presence of small pelagic fish is scattered and 
does not fonn a basis for dny fi~;hcry 

The demersal fish fa una of ~OOiilll a consists of severa i hundred species. The divers lty of 
species is highest in the coral reef region from Adale to the Kenyan border. The main coomercial 
species groups are <,cavengers (Lethrj_rjdae), groupers (~er~Jll_dde_}, snappers (Lutjanidae), grunts 
(Pomadasyidae) and seabredfllS (Sparidae_). Of less i~ortance are threadfin breams (Nemipteridae), 
lizard fishes ('iY_nodonti_9ae) and goat fishes (~~_!i__9ae\. 

These comnercial demersdl specit>s make i!Tl>ortant contributions to the artisanal fisheries 
all along the coast. However, on the bas1s of the very limited information available, no 
permanent areas of high denr.ities of demersal ti\h can be pointed out. 

Sharks play an i~ortant role in the Somalian traditional fishery. They are present all 
along the coast but are caught mainly off the North coast and especially in the southern part of 
the east coast where they often represent 40 percent of the catch. The pr1ncipal species groups 
are hammerheads (Sphyrnidae), grey sharks (Carcharhinidae) and mako shark (Lamnidae). 

2. 1. 5 Lobsters 

A variety of spiny 1 obsters of the genus Panu 1 i rus is found off the entire coast of 
Somalia. They are caught by divers in shallow waters and occasionally by gill nets. The highest 
densities are found among the coral reefs at the South-east coast. Two spedes of deep sea 
lobsters are also present, Puerulus sewelli and e._,_ carinatus, which are encountered at depths 
between 150 and 400 m along the East coast. 

2. 1.6 Shrimps 

Small quantities of penaeid shrimps are found in the shallow waters in south-east Somalia, 
particularly between the mouth of Juba river and the Kenyan border. Presence of deep sea shrimps 
(name unspecified) has been reported by a Spanish research vessel in 1981. The shrimps were 
located on the East coast in the 100 - 200 m bottom depth zone, particularly South of Mogadishu. 

2. 1.7 Marine Turtles 

The main marine turtles are the green turtle (Chelonia '!W!lli and the hawksbi 11 turtle 
(Eretmochelys int>ricata). Uttle is recorded in detail about the distribution and the abundance 
in Somali waters, but previous observations indicate a high ntJtrber of turtles both on the north 
and the east coasts, particularly between Bosaso and Habo in the north, off Hordia and between 
incidental by-catches as the animals get entangled in the fish nets. The turtles are consiJTled 
locally and the shells are sold to tourists for a good price. During the sixties a turtle canning 
factory was operational in Klsmdyo. During 1967 - 68, 6,800 turtles were caught off Hordio, close 
to Ras Hafun. During the visit of this mission to the towns Merca, Brava and Kismayo, turtles 
were reported to be frequently caught by artisanal fishermen, roughly estimated to 2-3 turtles per 
fishenman per day at sea. 
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2.1.8 ~les 

Hilve been frequently reported by the purse-seiners operating off north~ast Somalia during 
198S - 86. Details are not kncMt, but the area is historically kncMt to be inhabHed by the 
hllllpback. 

2. 1 • 9 Other Resources 

F..,. the seas of Salllia catches of oysters, squid and cuttlefish are reported. The status 
of these resources is not kncMt and 1110re data is required. It is likely that they do not fol"''l 
substantial populations. In the waters of the People's Oemcratic Republic of Yemen, which shares 
sillilar features with the waters of Salllta, there is an i..,ortant fishery for cuttlefish 
(~). Although cuttlefish is reported f..,. trawling operations in Somalia, it is considered as 
by-catch and likely the stock is substantially less than in the PORY. 

2.2 Esti111tes of Abundance of Livina lltarine Resources Based on Resource Surveys in Somali waters 

Since the •id-sixties several fishery resource surveys have been carried out in Sallali 
waters. The 111in surveys are listed below. 

2.2.1 RIY Thetis (Greece) 

A freezer trawler that carried out exploratory trawl surveys in the region from lltait to Eil 
in the period f.-- January - Decellber 1966. The total catch was about 3,310 tonnes, taken at a 
.a.n rate of 24.9 tonnes a day. Seab~ and scavengers were the principal c:oqM)nents in the 
catches. The 111in fishing grounds were on the north-east coast ..tlere the average catch varied 
between 2.8 and 4.3 tonnes. On the basis of the area swept by the trawl gear and the catches 
obtained, average densities of cte.ersal fish have been calculated (Fisheries Development Limited 
1982). For the north coast this is 2.3 tonnes a ~ and for the nortHast coast 4.8 tonnes a 
~- These esti111tes tend to be overesti111tes as fishing effort was concentrated at the richest 
fishing grounds. 

2.2.2 RIY Zheleznyakov (USSR) 

This vessel carried out experi.ntal fishing surveys on the north coast and in the Ras-Hafun 
area in the period August 1970 - OCtober 1911. The 111in target was the tuna resource at the north 
coast, but sc.e H•Hed trawling on the -.ersal fish was also carried out. The reports from the 
surveys describe in general the fish distribution and the influence of the environmental factors, 
but no esti111te of abundance has been -.de. 

2.2.3 RIV Nisshin Raru 52 (Japan) 

A ca.ercial freezer trawler, which carried out fishing activities between lltarch 1970 and 
August 1971, Ninly in the area f..,. Ras Asir to Ras Hilfun. No resource evaluation has been made 
on the basis of the fishing activities, but catch rates were reported within the range 82-472 kg 
an hour trawling. 

2.2.4 RIV Or. Fridtjof Hansen, (Norway) 

This research vessel carried out acoustic surveys, under a FAO/NORAD/UNOP project, covering 
the entire Sclllllian coast five ti.es in the period lltarch 1975 to Novent»er 1976. The estimates of 
the Slllll pelagic fish ranged from 240 to 800 thousand tonnes for the East coast, average estimate 
490 thousand tonnes. For the north coast the esti111te ranged fro~~ 4 to 180 thousand tonnes, 
average estimate 80 thousand tonnes (Kesteven et !l 1981). The dolllinating part of the pelagic 
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stock was located between Ras Asir and Ras Hafun. Estimates of demersal biomass have also been 
made. The average biomass for the East coast was 335 thousand tonnes and for the north coast 
65thousand tonnes. These figures also include some fairly high densities of cardinal fishes 
(Synagrops sp.). without any commercial value. 

2.2.5 SOfi!AlfiSH 

SOfiiALFISH was a Somali/Soviet joint venture company which carried out bottom trawling mainly 
off the North-east coast for demersal species. but also in a narrow belt at deeper waters for 
deep-sea lobster. The fleet consisted of 10 trawlers which caught about 8.7 thousand tonnes of 
demersal fish in the period 1975-77. The data collected from these activities do not seem usable 
for resource evaluation. 

2.2.6 Amoroso e Figli 

An Italian fishing company operated with three freezer trawlers off the north-east coast 
during the years 1978 and 1979. The catch rates were reported to vary between 4.0-4.4 
tonnes/boat-day of commercially valuable demersal fish. and 0.3-0.6 tonnes/boat-day of lobster. 

2.2.7 R/V "Isla de Lanzarote" (Spain). 

This vessel carried out an extensive trawl survey on the whole east coast in the period 
February to April 1981. The only report made available to the "inistry of Fisheries. ~adishu is 
in Spanish. and has so far not been made use of. The report estimates the demersal biomass of 
valuable commercial species (groupers. snappers. scavengers. seabreams) of the east coast at 31 
thousand tonnes. under the ass~tion that the catchability coefficient of the fishing gear is 
equal to 1.0 (the same as applied during "Dr. Fridtjof Hansen" trawl surveys). The average 
density estimated is 1.16 tonnes per km2 for the whole survey area. about 30 percent of the 
density estimated by "Dr. Fridtjof Hansen" on the north eastern part of the shelf. The latter 
estimate includes all demersal fish. also non-commercial. The Spanish survey has gathered' a lot 
of data that should be further processed. 

2.2.8 F/V Clabucet. 

A Rananian factory trawler which operated in the Ras Asir-Ras Hafun area. with prospecting 
surveys for the development of a pelagic trawl fishery on the small pelagic resources of the 
area. The research was carried out from November 1983 to October 1984 and a considerable amount 
of data was collected on catch rates. biological characteristics of the species and fishing 
techniques. The data collected are not suitable for reliable estimation of the abundance of the 
resources. Initially. as part of the project. some coastal trawlers carried out trawling off the 
North coast. Due to difficult sea conditions and heavy loss of gear on the rough grounds. these 
activities were stopped quite early. 

2.3 Discussion on Abundance of Fish Resources in Somali waters 

The only information on abundance of small pelagic fish seems to be the "Dr. Fridtjof 
Nansen" surveys. Table 1 soomarizes the results concerning small pelagic fish along the east 
coast. 



- 96-

Table 1. Small Pelagic Fish Along the East Coast 

Biomass (1,000 tonnes) 
Period Area Survey Frequency Range Average 

1975-76 whole East Coast 5 240-800 490 

1984 Ras Asir - Ras "abber 2 115-245 180 

Although the area covered in 1984 is more limited, it enc~sses the main part of the 
stock. The drop in the estimates between the series of surveys seems to indicate a considerable 
reduction in the size of the small pelagic stocks. All pelagic fish stocks vulnerable to a 
fluctuating environmental regime are known to show long-term variations in abundance, the stock of 
anchoveta off Peru and the herring in the north-east At 1 antic are well known excll'fl) 1 es. It is 
likely that the fish communities inhabiting the shelf off North-east Somalia form no exception to 
this, especially as the upwelling in the Somali Current is known to vary much both in intensity 
and duration, c~red to the other upwelling areas in the Indian Ocean. Two hundred and fifty 
thousand tonnes seems to be a reasonable estimate for the level of the small pelagic resources in 
1984. 

On the north coast the level of the small pelagic resources seems to fluctuate 
considerably. During the five "Dr. F. Nansen" surveys in 1975-76 three coverages gave estimates 
of 30 thousand tonnes or less, while the two remaining surveys gave both close to 180 thousand 
tonnes. The latter surveys were carried out in ~rch 1975 and January-February 1976, and it is 
possible that this corresponded with a season of high abundance. The three coverages with low 
abundances were carried out in the season between April and October. The small pelagic resources 
on the North coast have not been properly identified by trawling, and it might be possible that 
considerable amounts of the estimated biomass consists of cardinal fish (Synagrops sp.) with very 
low or no conmercial value. Unti 1 more information is acquired we cannot indicate the potential 
for development of fisheries on small pelagic fishes off the north coast. 

Assessing the level of the demersal fish resources in Somalia is made difficult by several 
limitations. The only systematic resource surveys carried out are the "Or. F. Nansen" surveys and 
the Spanish "Isla de lanzarote" in 1981. The acoustic surveys on the demersal fish give estimates 
of limited value as the biomass figures incorporate at times considerable amounts of species with 
low conmercial value, such as cardinal fishes (Synagrops sp.) and ponyfishes (leiognathidae). 
Trawl surveys give better estimates of the commercial exploitable biomass. The only surveys that 
fall in this category are the Spanish survey and the later "Or. F. Nansen" surveys in "arch and 
August 1984. Data from commercial or exploratory fishing activities can also be used to roughly 
assess the level of the resources, but as these activities are mainly concentrated in areas with 
high densities of fish, the estimates tend to be overestimates if made representative for the 
whole shelf. Furthermore, the properties of the fishing gear and the intensity of the fishing is 
less accurately recorded in commercial fishing activities than in systematic resource surveys. 
Nevertheless, the first can give indications on the level of the resources. Of the fishing 
activities in Somali waters, the results from the F/V Thetis, and the Italian trawlers "Antonietta 
"adre", "Amoroso 3" and "Amoroso 4" can give some information in this respect. 

The Spanish survey gives an estimated density of 1.16 tonnes/knf of conmercially valuable 
species as average value for the East coast. The limited "Or F. Nansen" surveys gave 5.2 and 4.0 
tonnes/krnl for the shelf between Ras As i r and Ras "abber. This inc 1 udes a 11 demersa 1 species, 
also species of low or no commercial value. The commercial valuable fishes i.e. seabreams, 
scavengers, groupers, snappers, grunts, threadfin breams and goatfishes made up 66 percent and 46 
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percent of the demersal bhxnass during the first and second survey respectively. This gives 
estimates of 3.5 and 1.9 tonnes/Jcm2 of conmercial species for the two coverages in the area, Ras 
Asir-Ras ~bber. 

On the basis of the catches fran the F/V Thetis the mean densities were estimated at 2.3 
tonnes/km2 on the North coast and 4.8 tonnes/km2 on the east coast (Fisheries Development 
Limited, 1982). However these results are fran aimed trawHng on the highest concentrations and 
therefore tend to be overestimates. Likewise, the three Italian trawlers operating in the period 
1978-79, had an average catch rate of 4.2 tonnes boat/day of commercial fish. If one assumes an 
effective fishing time of 15 hours a day, a trawling speed of 4 knots and an effective width of 
the trawl of 40 m, the catches indicate densities of about 0.95 tonnes/kmf. A trawl width of 30 
m would indicate 1.3 tonnes/~. These rough estimates are summarized as follows: 

Spanish survey, whole East coast 
"Or. F. Nansen•, Ras Asir-Ras ~bber, March 1984 
"Dr. F. Nansen", Ras Asir-Ras Mabber, Aug. 1984 
"Thetis", fishing operations, East coast, aimed trawl 
Italian fishing operations, Ras Asir-Ras Mabber, aimed trawl 

Estimated density 
commercial species 

(tonnes/~) 

1.2 
3.5 
1.9 
4.8 

0.95-1.3 

The "Or. F. Nansen" trawl surveys were quite limited in effort and therefore suffer from low 
precision in the estimates due to statistical variance. The main fishing and survey activities in 
Sanalia have been carried out in the Ras Asir-Ras Mabber region, where the highest densities of 
fish occur due to the beneficial influence of the upwelling system. 

The above figures point to an average density for the Sanali shelf between 1 and 4 
tonnes/kfnl,· and perhaps values between 1 and 2 tonnes/tun2 are rrore probable. The shelf off 
the east coast is about 24,500/kml and off the north coast 3,200 kfn2. Applying densities of I 
and 2 tonnes/kfnl to these areas gives estimates fran 25 to 50 thousand tonnes for the east coast 
and 3.2 to 6.4 for the north coast. 

2.4 Estimates of Sustainable Yield of Fishecv Resources 

The rate at which a standing stock can be harvested is dependent upon a number of factors, 
among which growth rate, longevity (or natural rrortality) and age at first maturity are the main 
ones. Small pelagic species, which are often associated with environmental regimes of high 
productivity, can usually be harvested at a greater rate than demersal fish, which usually have 
longer life span and lower growth rate. As a flrst approximation, a harvest level of SO percent 
for the small pelagic bianass and 25 percent for the demersal would represent a "radical" harvest 
level while 30 percent and 20 percent respectively would be representativE> for a conservative 
level. Applying these percentages to the bianass estimates given above, rough figures of yield 
are as follows (thousand tonnes): 

Exploitation rate 

Small Pelagic fish (1984) 

Demersal fish, east coast 
(commercial species) 

Demersal fish, north coast 
(commercial species) 

Radical 

120 

6-12(24"*) 

0.8-1.6(3.2"*) 

Conservative 

75 

5-10(20"*) 

0.65-1. 3(2 .6"*) 

*most optimistic, but less likely estimates. 
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The purpose of these calculations is not to assess the yield, as for this the available data 
are too limited. They have more the character of first calculations to roughly set the order of 
mdgnitude of the harvestable resources. 

In the 1986 year report from the Ministry of Fisheries the expected annual yield is given as 
follows (thousand tonnes): 

Tuna and Mackerel 
Small pelagic fish 
Large demersal 
Sharks and rays 
Spiny lobster 

Shallow waters 
Deep sea 

Shrimps 

8 
100 

40 
30 

0.5 
1.5 
0.4 

Based on the available informdtion, the above figures seem to be of the right order of 
mdgni tude except for the estimdtes of "large demersal" and "sharks and rays", which could be 
overestimdtes. If by "large demersal" are meant the commercially valuable species this would 
imply the same 1 imited category as estimdted above. The expected annual yield from the Ministry 
comes out 3 to 6 times higher than the yield indicated above. The 40 thousand tonnes seem to 
indicate a serious overestimdte of the potential harvest of the commercial demersal resources. A 
yearly harvest of 30 thousand tonnes of sharks and rays would imply a standing stock of these 
species in the order of 120 to 150 thousand tonnes in SOmdli waters. Though any data based on 
sharks and rays are lacking, the general impression is that this figure is quite high. In order 
to set a rational harvest level, a programme for systematic acquisition of data from the fishery 
activities should be implemented. This should be given high priority. 

3. THE FISHERIES 

3.1 Artisanal Fisheries and Fishing Communities 

Artisanal coastal fishery has a long tradition and fishing conm.mities are found scattered 
along the entire coast. In the early 1970s the government organized the fishing communities into 
cooperatives with common ownership of boats, fishing gear and processing facilities. The fish was 
bought at fixed prices and all trade taken care of by the cooperatives agencies. Recently the 
cooperative arrangement has been mdde more flexible. Fishing boats out of order have been 
rehabilitated and sold to the fishermen. Boats and fishing gear are increasingly kept under the 
economic responsibility of the individual fishermen. A flexible price system has been introduced, 
and the cooperatives trade agencies are increasingly competing with private fish traders. 

Following the drought in 1973-74, the Government organized part of the affected nOmddic 
population, which had lost its herd and its mdin basis for survival, into resettlement communities 
at a number of sites along the coast. They were trained in fishing skills and were provided with 
fishing vessels and gear by the Government. These resettlement villages have merged into the 
cooperative system although they still have their own administrative unit in the Ministry of 
Fisheries. 
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The Somalian coastline has been divided into seven fishery develoP"~nt zones. These are: 1) 
Kismayo, 2) ~adishu, 3) Eil, 4) Bargal, 5) Bolimog, 6) Las Koreh and 7) Berbera. Figure 1 shows 
these zones together with the positions of the cooperatives/resettlement villages and the ntllt>er 
of fishenmen at each location. Included are also the number of different types of fishing vessels 
in each development zone, except on the north coast where some overlapping occurs. Source of the 
information in the figure is the Ministry of Fisheries. 

Statistics on annual landings from the artisanal fishing fleet are incomplete and only rough 
estimates are available. With the introduction of mechanized boats in the early 1970s annual 
catches were increasing from about 5,000 tonnes to a peak of 8,000 tonnes in 1975. Due to lack of 
maintenance and spare parts for the 500 new boats that were distributed to the fishenmen, 60 
percent of them were out of order after two years. By the late 1970s the annual production was 
back to 5,000 tonnes. The reported annual production from 1980 to 1985 was as follows: 

1980 4,000 tonnes 
1981 4,255 .. 
1982 4,390 .. 
1983 5,280 .. 
1984 7,724 .. 
1985 4,067 .. 

Source: Ministry of Fisheries. 

3.2 The Industrial Fishing Fleet 

The trawlers operating in Somali waters have been engaged in exploiting the resources of 
deep sea spiny lobster (Puerulus sp.) between 150 to 400 m bottom depth and high valued commercial 
demersal fish in the 20 - 200 m bottom depth zone. Due to the predominantly narrow shelf and 
several locations with rocky or coral reefed bottom, areas suitable for trawling for commercial 
fish species are quite limited. Figure 2 shows the main trawable areas in Somali waters. 

In the mid 1970s deep sea trawling was carried out by SOPIALFISH, a Somalian/USSR joint 
venture company running 10 factory trawlers of about 680 GT. With the ending of the partnership 
in late November 1977 the annual production dropped from a peak of 3,400 tonnes of fish and 1,150 
tonnes of crustaceans, mainly deep sea lobster, to 235 and 20 tonnes respectively in 1978. Since 
then several companies have been given concessions to fish in Somali waters, Italian, Japanese, 
Greek and Egyptian companies. A Somalian/Ital ian joint venture (SQIIIITFISH) was established in 
1981, and was run for two years with three Italian stern trawlers. At present, 1986, two Italian 
trawlers and two Japanese vessels are operating in the area under license. SQIIIITFISH is now being 
refinanced while the three trawlers are undergoing rehabilitation. Two new Italian trawlers and a 
mothership will be added to the company soon. With the reestablishment of the joint venture some 
of the licensed operations will probably expire. The following figures are given for the 
production of the industrial fleet since 1980 (tonnes): 

Fish Crustaceans 

1980 8,530 1,800 
1981 4,792 476 
1982 3,904 436 
1983 5,356 559 
1984 11,363 552 
1985 11,938 462 
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3.3 Present FisherY Development Projects 

Three main development projects, Sanali Plarine Products (SPIP), North-west Coast Fishery 
Development (NWFO) and North-east Coast Fishing Enterprise (NECFISH), are run as agencies under 
the Plinistry of Fisheries and they all have coastal settlements as development target. 

3.3. 1. Somali Plarine Products (SP'IP) 

The core in this project is a 750 tons cold store located at Kismayo. The freezing capacity 
is up to 10 tons a day, and ice machines can produce up to 4 tons of ice a day. The project has 
two transport vessels to collect fish from the coastal settlements in the lower Juba region. The 
installations include three outpost stations, at Kulmis, Burgao and Ras Chiani>oni, with cooling 
facilities and fuel tanks to provide fuel to the fishing fleet. The project is run as an agency 
under the Plinistry of Fisheries and was initiated through grant aid of the Federal Republic of 
Germany. The cold store was opened in Plarch 1984 and has, through its first 28 months of 
operation, handled 1,242 tons of marine products: 

Lobster 11.5% 
Grouper 17.0% 
Snapper 4.0% 
Various reef fish 61.0% 
Sharks 5.0% 
Other 1.5% 

The group "other" consists of tuna, kingfish, blue marlin and barracuda. 

Production 1985 versus production target for 1986 is as follows (SMP, 1986): 

1985 1986 
Product ion Target % 

tonnes tonnes Increase 

Lobster 55.9 149.7 168 
Grouper 61.2 429.5 601 
Snapper & other 21.2 161. 1 660 
Various reef fish 340.9 314.9 -8 
Shark 28.2 21.3 -32 
Total 507 1,076 112 

At prest>nt the project buys all its products from independent fishermen and from the 
cooperatives. Except from the foundation laid down in facilities by grant aid, the project aims 
at b~ing profitable after an initial start up period. The enterprise also takes part in 
rehabilitation of broken down vessels selling these later to the fishermen. Somali Marine 
Products has under construction small (10m) trawlers, which will be able to operate both inside 
and ollt~ide the reefs. The company has further plans for development of some larger (20 m) 
trawlers with cold-storage capacity, intended for work all the way up to the Ras Hafun area. 
However, the project is mainly intended to promote developmer"t of the inshore fisheries in the 
lower Juba rPglOn. Its objectives as taken from the 1986 report, Ministry of Fisheries, are as 
follows: 
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(i) To provide buildings, ~chinery and equipment for the use of the fisheries 
cooperatives of the region, fishenmen and companies and to engage in the processing, 
storing and ~rketing of ~rine products in both domestic and export ~rkets. 

(ii) To promote increased domestic fish production through regular supplies of good quality 
~rine products to local ~rkets at reasonable prices. 

(iii) To improve the socio-economic status of the fishing communities through establishment 
of on-shore facilities and organized ~rketing, which will be provided by the project. 

(iv) To increase foreign currency earnings from the export of greater vol~~~~es of ~rine 
products, processed and stored in accordance with sound commercial practice. 

Possible environmental effects from the project 

fishing effort is reduced considerably during the period of the South-west ~nsoon and the 
artisanal fishenmen usually restrict their activities to the limited area inside the reefs. The 
production records from S~ for 1985 show that the five months Kay to September only account for 
25.5 percent of the total production for the year, and 19 percent of the lobster production. In 
the interest of both the company and the fishenmen to smoothen out the fluctuations in production, 
this might imply a very high fishing pressure inside the reefs, with possible local overfishing. 
The interaction between the fish communities inside and outside the reefs is not well known, but 
it is likely that the shallow areas function as nursery areas for juvenile stages of species which 
predominantely inhabit the outer side of the reefs. The shelf area inside the reef ~kes up only 
about 10 percent of the total shelf to the 200 m bottom contour in the region Eil-Chi.R>oni. 
During a one day visit to the cold store in Ki~yo in June, it was observed that a considerable 
fraction of the day's catch was ~de up of ~11 scavengers (lethrinus nebulosus), about 20 em in 
length. The company has on its own initiative established 17 em as the minimum length it will 
accept. The ~11 fish are ~inly caught with beach-seines and the CCJ11)any is introducing 
somewhat bigger meshes in the seines in the near future. Intensive fishing on ~11 sized fish by 
beach seining will not likely endanger the species, as a certain minimum level of the stock will 
be protected anong the reefs, which are inaccessible to both trawls and beach seines. But a 
rational opti~l harvest of the sane species outside the reefs might suffer as an effect of the 
possible overfishing at young stages. It is recommended that the company takes steps to start 
monitoring the state of the stocks both inside and outside the reef. The company has already a 
well functioning system for recording the daily intake of fish into the production, also with the 
nllli>er of men and boats involved in the fishing activities. Simple but valuable data about the 
state of the stocks would be obtained by taking s~les of length distributions from the most 
important species at regular intervals at selected sites both inside and outside the reefs. 

from the production targets for 1986 it is seen that the company aims at increasing its 
production of high market value fish considerably. Production of lobster is planned to be 
increased by 168 percent, groupers 600 percent and of snappers and big pelagic fish by 660 
percent. On the other hand the less commercial valuable fish groups reef fish and sharks will be 
reduced by 8 and 32 percent respectively. In total, the production is planned to be increased by 
112 percent. It is not clear to the mission how this shift in ~hasis towards valuable fish 
species is to come about. If it is by increasing the effort by non-selective fishing gear as 
trawls and beach seines, a problem of high discards of less valuable fish might be raised. If the 
increase is obtained by heavier effort from passive fishing gear as hand lines, long lines and 
gill nets, less problems in this sense will likely follow. 
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The CCJq)any aims at a considerable increase in production in the years to come. It gives 
reasons to concern that no serious assessments of the carrying capacity of the envirorvnent has 
been made. The general ass~tion is that the present level of fishing activities is far below 
the level of optimum yield. This is not necessarily the case. The rough assessments made earlier 
in this report indicate a harvest level of 200-500 kg of conmercial valuable species per km2 on 
an annual basis for the shelf off the east coast. The shelf areas from Brava to Ras Chiamboni is 
approximately 2,400 knf. This gives an annual optimum yield of between 480 and 1,200 tonnes of 
the conmercial species. The production target of SMP for 1986 of groupers and snappers is 535 
tonnes. The rough calculations made here do not have the character of an assessment, but should 
give reasons to imnediately start actions to estimate the level of the resources. With the 
introduction of small-sized trawlers in the near future the company has an excellent tool to both 
estimate the resources and to monitor the effects of fishing. By setting up standardized trawl 
hauls at regular intervals at selected sites the state of the stocks could be followed. By using 
one of the trawlers to carry out a 14-day trawl survey in the region Brava - Chiamboni once a 
year, the level of the demersal fish fauna can be estimated and monitored. It is reconmended that 
SMP apply for assistance to set up such surveys. 

If the maximum sustainable yield is reached in the near future, the introduction of several 
trawlers into the project can have socio-economic side-effects. The purpose of the trawlers seems 
to be to smoothen out the seasonal fluctuations in the production as they are able to operate also 
in the monsoon season. But if the combined effort from the trawlers and the artisanal fisheries 
gives overcapacity in relation to the resources, problems of distributing the fishing effort 
between the two categories might arise. This again shows the necessity of assessing the true 
level of the resources as soon as possible. 

3.3.2 North-West Coast Fishery Development Project (NWFD) 

This is a project situated on the north-west coast, and is intended to develop the artisanal 
fisheries in the region by establishing basic infrastructure for collecting, storing and 
distributing fish to local markets. Training and workshop facilities are also available to the 
fishermen. The project is run under the Ministry of Fisheries, receives financial support from 
UNDP to lay down the infrastructure. Technical and management expertise are provided by FAO in 
the initial period. A 400 tonnes freezing store is under construction in Berbera as grant aid 
from DANIDA. It has a freezing capacity of 4 tonnes a day. The freezing plant is supposed to be 
operational from the start of the fishing season in Septeni>er 1986. At the present stage (June 
1986) the intake of fish by the project is limited to about one tonne a day, which is distributed 
in the region. Retail shops are set up in Hargeisa, which seems to be a market with potential for 
expansion. As the project is in its initial phase a long term level for the production has not 
yet been set. The project should have an assessment of the level of the resources potential as 
soon as possible. The shelf area between leila and Mait island is about 5,000 kml and if one as 
a first approximation use the rough estimates on density and yield made earlier in this report a 
yearly harvest of high market value fish of the order of one to 2.5 thousand tonnes is suggested. 

3.3.3 North-East Coast Fishing Enterprise (NECFISH) 

This project, run as an agency under the Ministry of Fisheries, was established in 1984 and 
receives funds from IDA for the start up process. A 25 percent share in the project, initially to 
be covered by the Arab Development Fund has been taken over by DANIDA. The project's aim is to 
initiate fisheries development in the region Bosaso-Kandala-Alale in a progranme that has two 
components: a) to develop an industrial fishery on the small pelagic resources off the north-east 
coast, b) to stimulate the artisanal fisheries in the region by raising an infrastructure for 
collecting and processing high quality fish, intended for the export market, and by providing 
technical assistance and training to the local fishermen. 
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The offshore industrial component aims at fishing up to 50 thousand tonnes of pelagic fish a 
year with a 15:85 percent split between large pelagic (tuna, kingfish) and small pelagic 
(predaninantly Indian oil sardinella). All catch is intended for consoo.er markets, mainly in the 
fltiddle East. When fully developed, the enterprise would use six purse seiners on a full year 
basis. At present, the offshore component is in an exploratory phase involving two hired purse 
seiners to provide information on catch rates, resource availability and species composition. 
After one year of operation the results have been discouraging. The main problem is that the 
small pelagic fish does not aggregate in sufficiently large schools to make purse seining 
feasible. The vessels also have problems with the seasonally strong currents in the Ras Hafun 
area, which make purse seining difficult, if not iltlX>ssible. Insufficient engine power of the 
purse seiners also makes them less suitable for purse seining on fast swinming large pelagic 
species. The exploratory phase which will be run for another year will be slightly modified. In 
addition to purse seines the vessels will have installed trawls and bottom and surface gill nets. 
The two vessels have each one fisheries biologist onboard during their entire period of operation 
and all activities have been well docoo.ented and a lot of data have been collected. The offshore 
component of the project, even though it does not look promising for the moment, should not, if it 
would succeed in its aims, imply any overexploitation of the small pelagic resources. 

The inshore component is still in its preparatory phase. OANIDA has agreed to set up a cold 
store in Bosaso, and this will fonn the core of the artisanal component. Eight mechanized boats 
are being rehabilitated with new engines and will be operational when the fishing season starts in 
Septermer 1986. 

The annual artisanal catch in the project area (Bosaso-Alale) is at present of the level of 
100-200 tonnes. The project has plans for an annual production of 1,600 tonnes after the third 
year of operation, and should be fully developed with 4,000 tonnes after 7 years (World Bank, 
1984). 

The shelf in the region l'lait Island - Alale is 1,940 knf. If this was considered to be 
the operational area for the fully developed project a yearly harvest intensity of 2.1 tonne/lc.Jn2 
should be expected. To sustain such a high yield a standing stock of the order of 8.4 to 10.5 
tonnes/~ of commercial valuable fish would be required. 

This mission has not come across any survey data which indicate such high densities in 
Sanali waters. The target for the third year of operation, 1,600 tonnes seems to be justifled 
based on the limited but available information. It is a serious drawback for all the projects 
aimed at developing the fisheries on demersal species in Sanalia, that so little and fragnented 
information is available on the true level of the stocks. Both NECFISH and the whole fishing 
sector in Sanalia would probably benefit greatly, if the contlined purse seiners/trawlers now 
working for NECFISH in the project area would spend some of their remaining ti~. say 1 month, to 
carry out a systematic trawl survey in the area Bosaso-Ras l'labber. 

4. RESEARCH AND STATISTICS 

4.1 The State of Fisheries Research in Somalia 

The organization plans for the Ministry of Fisheries is given in Figure 3. The Department 
of Research, which is headed by a director is divided into three SPCt i _,,,s 1) Laboratories and 
research 2) library and documentation, 3) Translations. The department has no laboratories and 
is at present not carrying out any research activities. Documentation from previous surveys is in 
many cases lacking, reports have disappeared from the department. There are no modern copying 
facilities available for internal or external spreading of information. No personnel with 
background training in fisheries science are at present working in the Department of Research. 
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One person has received training in fisheries science and is now working abroad. Two students aPe 
at present in Southc1q)ton, England, to study marine science, oceanography. Several persons now 
working in the ,.inistry have received training abroad, mainly Japan, in the field of fishery 
technology, processing and co-operative management. There ar.e for the time being no concrete 
plans for survey activities in Somalia waters except that Japan will carry out a limited survey in 
the region Brava-fllogadishu during the next year. Further details on this survey were not given. 
The Department of Research does not carry out any biological sampling in fishing harbours or at 
fish markets. 

During a joint IOC/FAO/SIDAISAREC marine science mission to Somalia in September 1977, plans 
for an institute of marine research under the administration of the ,.inistry of Fisheries were 
presented (IOC/UNESCO 1978). A site North of lllogadishu was chosen for the new building and US$ 
55,000 were allocated for equipment. The institute, which in 1977 was expected to be completed in 
1980, has not been raised and during the visit of this mission in 1986 no plans for the institute 
were presented. 

4.2 Fisheey Statistics 

Production from the three main fisheries projects is well doctJnented. Especially Somali 
~rine Products, which is the only one that has passed the initial stage and has good 
documentation on catch per day per cooperative, n&nber of men and boats involved, etc. At the 
factory in Kismayo, production is recorded daily by main fish categories. No saq~ling of size 
distributions are at present carried out. The offshore operations by NECFISH are well 
documented. Biologists are onboard the two vessels and reports from all surveys have been 
produced. A lot of data has been gathered from the operations. However, the statistics produced 
by the licenced trawlers are very poor. The ,.inistry of Fisheries receives information only on 
total catch and days at sea for a whole fishery operation period. Observers, with responsibility 
to report to the ,.inistry of Fisheries, are on board all trawlers. They are given fonms to record 
the daily activities of the vessels, but the fonms are not filled out. 

5. CONCLUSIONS AND REC~ENDATIONS 

A serious llmitation in the preparation of this report has been the lack of reliable 
information on the precise abundance of the demersal fish stocks in Somali waters. There are at 
present three ongoing fishery projects in the country, with all prospects for considerable future 
expansion. The need for assessment of the resources is therefore evident. The available 
information indicates that the level of the demersal resources might be lower than expected. The 
Spanish trawl survey in 1981 and catch records from the Italian trawlers operating in the period 
August 1978 to ,.ay 1979 suggest an average density within the range one to four and more likely 
one to two tonnes per ~- The precision of this estimate is quite low, but it seems to be the 
best information available. 

At present, the ongoing fishing activities seem to be within safe 1 imits of what the 
resources can sustain. The prospects for development in the next 2-3 years seem also to be safe. 
But long-term development plans might over-exploit the resources considerably if they were 
realized. The given indications of a demersal fish biomass lower than assumed should be 
sufficient to set into action a programme to improve the knowledge of the state of the demersal 
resources. These considerations do not apply to the stocks of small pelagic fish, the abundance 
of which seems well estimated, and for which all plans for exploitation are within safe llmits. 
There does not seem to be any rare marine species with exclusive distribution within Somali waters 
which is threatened by human activities. Hence no immediate total protection measures are needed 
for any species. There are reasons for concern over the heavy fishing of marine turtles that 
takes place in the coral reef areas, either aimed or as a coincidental by-catch. ~re information 
is needed about the number of turtles caught and their standing stocks. ,.ore detailed information 
on this subject and reconmendations for action are covered in the Sectoral Report on ,.arine 
Protected Areas and Reserves. 
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Fishery research in Somalia is at present virtually non-existing, and major investments in 
education, training, and research facilities seem necessary before the country can undertake the 
necessary activities to monitor and manage its own marine resources on a scientific basis. Until 
this happens, sane few and less costly acthities should be carried out, such as systematic 
collection of previous reports and data, and a certain mininun collection of new data. This 
should at present be linked to the ongoing fishery development projects in the country, which 
themselves would benefit from the results from the scientific activities. 

The knowledge of the state of the fish resources, the demersal ones in particular, can be 
i~roved by a series of actions, all to be worked out concurrently. The following main steps 
should be taken: 

A. Collect reports and background data from all resource surveys carried out in Somalia and 
establish a system for copying, filing and securing storage of these data. This could be 
done as follows: 

(a) Contact all relevant institutions and request a list of reprints and data related to 
fisheries research in Somalia. The request can include a special checklist for 
reports and data of special i~rtance that are lacking. 

(b) On the basis of the list received, request for a copy of i~rtant missing reports and 
data. 

(c) Plake sufficient copies of the reports and store a master copy of reports and data 
under the responsibility of a librarian. Plaster copies should not be personal 
copies. Catalogue all data and reports. 

(d) Plake an English translation of the Spanish survey report. 

B. Plake a critical evaluation of the reports and use them to assess the abundance of the 
resources. 

(a) Request a fishery resource assessment expert to evaluate the reports and see what 
further use can be made of available data, and if reconmended carry out further 
analysis of data. Assess the resources on the basis of available infonmation. 

C. Enforce proper statistical reporting from the commercial trawlers. 

(a) The demand for proper statistical reporting should be built into the tenns of the 
license/contract with economical i~lications if certain minimum requirements are not 
fulfilled. 

(b) Establish mechanisms which will stimulate the observers on board the conmercial 
trawlers to proper reporting to the "inistry of Fisheries. 

D. Carry out systematic trawl surveys. 

(a) In cooperation with NECFISH, plan and carry out a trawl survey with one of the 
trawlers now operating in the project area in the exploratory phase of the programme. 
Use the biologists already on board as cruise leaders and authors for the reports from 
the surveys if necessary under the assistance of an advisor in the planning and 
reporting phase. 
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Request, through FAO, one of the countries. with tradHions in flshery science for 
assistance from an associated expert to be stati~ned in Ki~yo . 

. , 

In cooperation with Somal~ Marine _Products ~nd l"li_ni ~ry of Fisheries this expert would 
carry out trawl surveys 1 n the K 1 smayo reg10n 1111 th o~ of the new 10 IIIE.'ter trawlers 
that soon will be included in the project. ' 

The expert is also to be responsible for carrying out s~ling of the catches at the 
fishplant in Ki~yo and for u~ing the available data for stock assessment/monitoring 
of the stocks. 

E. Select promising candidates to fonm a future core of f1sheries scientists in Somalia, set up 
an educational programme for these cand1dates and give them education and training abrOdd. 

(a) Request assistance fran FAO on which criteria to select candidates. Test candidates 
motivation and capability for training in fisheries biology at higher level. 

(b) Through FAO apply for seats in relevant institutions (i.e. North Sea Center, Denmark 
and Bergen University, Norway). 

(c) Train the students for future work in fisheries biology and use them as national 
counterparts in future joint surveys (acoustic or trawl surveys). 

F. Se 1 ect a team of people to fonn the future core for co 11 ect i ng fisheries statistics in 
Somalia and train these candidates in statistical techniques and basic fish 
taxon~/classification. 

(a) Request FAO to set up a training course in fisheries statistics, sampling methods and 
fish taxon~. 

(b) Select candidates for future placement in Berbera, Bosaso, ~gadishu and Kismayo and 
with sufficient background to attend the courses. 

(c) Set up a systematic sampling programme of the four above mentioned sites. 

Somal ian fishery biologists receive training and experience in planning, conducting and 
analysing of trawl surveys through their assignments as counterparts to foreign experts. Later on 
they will take over full responsibility for trawl surveys for monitoring purposes. 
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1. GENERAL DESCRIPTION OF SOMLI CMSTAL AND PIARINE AREAS 

1.1 General 

Somalia lies on the eastern coast of the African continent (Figure 1). Its coastline fonms 
the Horn of Africa and is thus divided into a northern C011)0nent (Gulf of Aden) and a southern 
c~nt (Indian Ocean). The North coast is about 1,000 lcm long and the southern C011)0nent is 
about 2,000 km long making it one of the longest national coastal areas on the continent. The 
count~ straddles the equator, but its major portion lies North to about lZON. It is typically 
d~ and is covered in semi-desert grassland and shrubland, bushland thickets dominated by Acacia 
and Commiphora. The coastal areas of Somalia contain habitats for three endangered marine species 
excluding the great whales that inhabit the Indian Ocean. These are, the Green Turtle (Chelonia 
I!!Yday), the Hawksbi ll Turtle (Erotmoche1Y5 i!N)ricata) and the Dugong (~ dugon). 

1.2 Oceanograp~ 

The nearshore marine environment of Somalia is dominated by the South-West lltonsoon (April to 
October), the North-East lltonsoon (NoventM!r to fllarch) and their effects on the oceanic current 
patterns of the western Indian Ocean as shown in Figure 2. 

The westward flow of the South Equatorial Current is deflected northward and southward by 
the East African coast near the border to Tanzania and lltlzant»ique. During April to October the 
northward c~nt, the East African Coastal Current (EACC), flows along the coast of Tanzania, 
Kenya and Somalia toward the coast of Yemen and Qnan. Near the island of Socotra the EACC merges 
with the water mass moving North-east fran the Gulf of Aden called the South West lltonsoon 
Current. During NoventM!r to fllarch the North-east lltonsoon generates a southward-flowing current 
along the Somali coast called the Somali Current. This current meets the EACC near the 
Kenya-Somali border where they are deflected eastward and merge to form the Equatorial Counter 
Current. In the Gulf of Aden a South-west flowing current is generated called the North East 
lltlnsoon Current. During the South-West lltonsoon the EACC is strongest with current speeds of about 
300 011 s-1. This cause~ an upwelling on the EACC's West flank with surface teqM!rature below 
ZOOC and salinity in the range of 35 parts per thousand. By comparison the prevailing surface 
teqM!rature in waters further off the Somalia coast is in the range of 24-27oc. The higher 
nutrient content of this upwelled water induces a high productivity along the Somali Coast 
relative to the waters off Kenya and Tanzania. 

~~tore detailed information concerning the oceanography of the Somali coastline can be found 
in UNEP Regional Seas Reports and Studies nos: 6, 8, 10, 11, 12, 50, 57 arMI 64; and in sectoral 
reports on Pollution, fllarine Pollution Emergencies and Fisheries. 

1.3 Coastal area tyPes 

In general the land area contiguous to the shoreline of the Somali coast consists of: 

(i) flat, sand and gravel covered, coastal plains of varied width and usually occurring 
at the mouth of wadi systems; 

(ii) mountains with precipitous cliffs that form a rocky shoreline; and 

(iii) coastal dunes that are active, i.e. have no vegetation cover, or are covered with 
thorn-bush scrub and acacia woodland. 

At the shoreline of the dune and coastal plain systems there is generally a sandy beach. In 
the North from the Somalia-Djibouti border to Ras Asir and from Ras Asir South to around Eil the 
beach sand is derived from wind and water eroded rock. From South of Eil to the Kenya border the 
beach sand is partially or fully derived from eroded pleistocene or contempora~ coral reefs. 
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Figure 2. ~jor currents along the East African coast 
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Fna lleregh South to the Kenya border the shore overlies a pleistocene fossil coral 
platfo,.. Thh platforM continues southward through Kenya and Tanzania and IDSt of Jltoz..,ique. 
The platfol"'l is generally 0-3 Meters above present sea level and along •ch of the East African 
coast it fCHWIS the land-ward extrae of coral bNches or a rocky cliff at the shoreltne. In the 
latter areas the cliff face extends unde~ter to about 1-5 meters in depth. From KiSM~YG to the 
Kenya border this old coral platfonn has been eroded leaving a series of islands lying parallel to 
the present shoreltne. These islands and the shallow waters between them font a barrier syst• 
inshore of ...,ich there is effectively a reef flat typical of the kind inshoPe of the living 
fringing reefs further South in Kenya, Tanzania and Jltoz.-ique. North of Kismayo silwilar islands 
occur only near llerca and Brava. The islands are about 1 lan offshore (a map showing the location 
of this offshore island systaw is presented with information on coral reefs and mangroves in 
Figure 5. 

A diagr.-..atic representation of the major coastal backshore and foreshore types is 
presented in Figure 3. 

The near- and off-shore areas of Somalia can be divided into four somewhat distinct regions. 

Fraa the Djibouti border to Alale the sea floor has a gradual slope to a depth of 15 to 250 
meters and foi"'IS a shelf generally less than 5 lan in width running roughly parallel to the 
shoreline. Beyond this shelf, bottom depth increases rapidly to about 1,000 meters. Near shore 
the bottCII is primarily sandy but changes to fine sediment wHh increasing distance from shore to 
the shelf edge. 

From Alela to the area between Ras Hafun and Bender Beila the slope of the bottom is much 
less pronounced than to the West of Alela and the edge of the shelf extends out to and surrounds 
the island of Socotra. This part of the coastline has many rocky cliff areas which extend 1-10m 
below sea level at the shoreline. 

From Bender Bella South to Chianmoni the shelf is fairly narrow but the transition from the 
upper shelf to 1000 m depth is less preciptous than on the North coast. The 200 meter contour, 
which generally defines the upper limit of the shelf slope, runs roughly parallel to the coastline 
about 8-20 lcm offshore. The 1,000 m contour which defines the lower limit of the shelf slope is 
roughly 30-50 lcm offshore. 

From Adale South to Chianmoni there is a fringing reef system which consists of eroded 
fossil reef on which is superimposed live coral reef. Between Adale and a point about 20 lcm south 
of Plerca this reef is breached only off fbgadishu and lies generally SOO m to 1.5 lcm offshore. 
From 20 lcm South of Plerca to Kismayo the fringing reef is noticeably less than SOO m offshore and 
in several places converges with the shoreline so there is no reef flat. South of Kismayo the 
fringing reef is broken by a series of fossil-coral islands lying SOO m. to 1.5 lcm offshore which 
are un-eroded portions of the old pleistocene coral platfonm which extends southward along most of 
the East African coast (Figure 4). 

1.4 ~rine Biotopes and Species 

1.4.1 Introduction 

There is no information available in the scientific literature which systematically 
describes the marine and coastal biotopes and marine species of Scrnal ia. There are reports of 
fisheries investigations which have taken place off Scrnalia. Plost of the information in these 
reports concerns pelagic and demersal fisheries and are reviewed in the Sectoral Report on ~rine 
living Resources. At least one of these reports contains information on the inshore fishery along 
the southern coast of Somalia. The range of species taken (e.g. snappers, groupers, spiney 
lobster), sheds light on the coral reef/reef flat system in that area. 
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Figure 3. Types of coast, foreshore and offshore in Somalia 
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The s~ry of information presented here is based on personal observations during the 
mission (Berbera, ptogadishu, Gezira, lllerca, Brava and Kismayo) and on interviews with government 
officials, researchers, fishenmen, and individuals familiar with the coastal areas of the Somali 
coast. In addition certain information is extrapolated from reports on other areas of the East 
African and Arabian coast which have coastal ecosystems most likely to be similar to certain areas 
in Somalia. 

1.4.2 San~ Beaches/Rocky Shores 

Sandy beaches and rocky shores occur along the full length of the Somali Coast. On the 
North coast (Gulf of Aden), both systems are roughly of equal distribution in length. The beach S 
~ East of Bossaso is considered to be typical of the sandy beaches of the northern Somali coast. 
The beach sand is mainly derived from wind and water eroded rock. There is no fringing reef. The 
mouth of a large wadi system constitutes the backshore. This is made up of a mixture of sand and 
eroded rock and gravel. Thorn and other scrub-bush also occurs there. In the tidal zone the 
beach consists of medium-grained sand mixed with broken shell material. Broken pieces of 
bivalves, cuttle-fish bone and the pearl oyster, Pinctada, are found in the beach rubble. The 
beach has a gradual downward slope which continues offshore. There are a few scattered outcrops 
of accreted sandstone containing shell rubble both above and below the tide line. Shore birds, 
ghost crabs and halophytic beach grass were conspicuously absent. Detritus on the beach consists 
mainly of small wood branches; it contained no sea-grass, algae, or coralline algae fra~nts. 
The beaches along the Indian Ocean coast South of Eil consist of sand derived from eroded rock and 
carbonate sands derived from broken shell and reef material. The fonmer predominates North of 
lltogadishu and the latter along shore South of Kismayo. South of Eil the backshore consists 
predominantly of large sand dunes which are either barren or covered with Acacia or thorn bush. 
The beaches are populated with ghost crabs. In many areas during the South East lltonsoon there are 
very large deposits of sea grass (Poisidonia). Also during the South East lltonsoon there are 
deposits of Portuguese Man--of-War at the upper tide line. Beach detritus contains materials 
derived from corals, coralline algae, and molluscs. There are outcrops of pleistocene coral in a 
few places. In some areas a low cliff or headland is fonmed by this old coral platform which 
occurs anywhere from the backshore of the beach to the shore line. 

On the Gulf of Aden coast from Djibouti to Ras Asir and thence southward to the South of Eil 
the rocky shores are fonmed by mountains which meet the sea at the foreshore. Between Eil and 
Meregh the rocky shoreline is made up of a pleistocene coral platform which extends along most of 
the East African coast as far South as southern lltozambique. South of Kismayo a series of rocky 
islands derived from this platform occur parallel to the shoreline (see Fig. S). Chi tons, 
lif11)ets, crabs (Pachygrapsis spp.) and snails were observed on rocky outcrops visited in Gezira, 
Merca, Brava and Kismayo. The rock oyster, Crassostrea spp., which is comoon throughout the 
Indian Ocean where it occurs on mangrove stands and rocky shores, was not visible on any of the 
exposed rocks in the areas visited except in well protected, enclosed locations such as in Kismayo 
harbour. Information on the rocky shore communities along the Gulf of Aden coastline and North of 
Eil to Ras Asir is not available. 

1.4.3 Coral Reefs 

There is a fringing coral reef from a few kilometers South of Adale to Chiamboni. There is 
a break in the reef off Mogadishu. Between Warsheik and a point South of Merca the reef runs 
parallel to the shoreline at about SOO m- l.S km offshore. S-~th of Merca to a point just North 
of Kismayo the fringing reef is only a few meters offshore. South of Kismayo to Chiamboni the 
reef is again SOO m - l.S km offshore and is broken by the series of coral islands mentioned in 
the previous paragraphs (Figure 4). 
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There is no published information about the coral species occurring on the Somali coast. 
Nonetheless, the Somali reefs are the northward extension of the fringing reef parallel to the 
Kenya and Tanzania coastline. In those reefs the coral consists primarily of .Porites spp., 
branching Acropora spp., Pocillopora spp., colonies of Cyphastrea spp., Galaxea spp., and 
"illepora. Other reef species include Ophicoma crinaceus, E. ~tthaei and Diagema spp., 
Echinothrix, the large blue starfish, linkia spp., and the giant clam Tridacna squamosa. 
Conspicuous molluscs are the tiger cowrie, typraea tigris and the large oyster Pinctada 
margaritifera. A number of souvenir shops were visited in ~gadishu which had specimens of shells 
of many of these organi~ on sale. Proprietors of these shops insisted that merchandise was from 
southern Somalia. In addition, observations of reef fish landed by fishennan working along the 
southern Coast at ~rca, Brava and Kismayo indicate that the species found on Somali coral reefs 
are typical of those found on other reefs of the western Indian Ocean to the South. 

1.4.4 "angroves 

Isolated stands of Avicenna "arina have been reported to occur behind sand spits along the 
North coast of Somalia. None were seen during the mission and interviews with personnel from the 
"inistry of ~rine Transport and Ports working in the area indicated there are not extensive 
stands. 

~ngroves occur in tidal creeks along the coast of southern Somalia. One isolated, very 
small stand of mangrove was observed South of Gezira; no mangrove was observed at ~rca, Brava or 
Kismayo. Satelite and aerial photographs held at the National Range Agency show no evidence of 
mangrove occurring along the coast between these locations. South of Kismayo there are three 
fairly large tidal creeks that are fringed with mangrove stands. These stands appear to be fairly 
narrow (less than 20 meters). These areas are part of a fairly developed system of coastal 
mangrove located just across the Kenya border at Chiamboni which extends southward to lanl.l 
Island. The coastal area near the Kenya border (Boni and Oodori National Reserves) is known to 
contain the mangrove Rhizopora mucronata mixed with coastal lowland forest (Sterculia, 
Chlorophora, Jltemecylon) and lowland dry bush containing ~nilkara, Diospyros, Encephalartus and 
Euphorbia in drier areas. Thus it is highly probable that a similar distribution exists in the 
areas between Kismayo and Chiamboni. Interviews held with a nlllt>er of merchants in the Kismayo 
market who were selling mangrove poles they had harvested, bear out this assumption and 
corroborate estimations that the mangrove forest of Somalia is fairly limited. 

1.4.5 Seagrass 

There is no information concerning the distribution of seagrass in Somalia. In the 
Indo-west Pacific about 50 species are known to occur. Generally they occur on soft-bottom 
substrates in the intertidal and shallow sublittoral. Nevertheless some species, e.g. Halophila 
stipulacea and Thalassodendron ciliatum occur down to 20 or more meters. 

No seagrass beds were observed East of Berbera on the North coast of Somalia. In addition 
there was no evidence of seagrass detritus of the beach areas visited. likewise interviews with 
personnel from the "inistry of ~rine Transport and Ports indicate that the Green Turtle and 
Ougong, both of which feed on seagrass beds, are not frequently found in the area. Nevertheless 
bottom topography and the extensive potential for soft bottom substrates along the North coast of 
Somalia make the occurrence of significant quantities of seagrasses highly probable. 

Along the South coast of Somalia at least from Adale to Chiamboni seagrass beds occur 
extensively. large masses of detrital material derived from seagrass was observed at Gezira, 
~rca, Brava, and Kismayo. Similar observations are comoonly made along the Kenya and Tanzania 
coasts. 
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1.4.6 ~rine Mammlls 

Several cetacean species are kncM\ to occur in the Western Indian Ocean including the Blue, 
Fin and Htnpback whales. Although there are no systematic records reporting their occurrence, 
purse-seiners operating off the Somali coast during 1985-1986 indicate they frequently sighted 
HIJIC)acks. Fishel"''len interviewed during the mission in Plerca and Brava indicate they often see 
whales. One small Hufte)ack (estimated weight of 15,000 kg) was beached in Brava harbour during 
June 1985. There is one record of a stranding of the RDSt elusive cetacean, loR9Mn's Beaked 
Whale (Piesoplodon pacificus), on the North coast of Somalia in the 1960s. 

Dugongs (Dugong dugon) have been reported to occur throughout the Western Indian Ocean and 
the Red Sea and Gulf of Aden. Generally they are associated with seagrass beds on which they 
feed. No studies of their distribution in Somalia has been made but there are a few indications 
of their presence. The "inistry of ~rine Transport and Ports indicates that they are very 
occasionally sighted along the North coast of Somalia. In 1960 there was a report of a herd of 
600 dugongs around the ChiOIIIbo area in the South of Somalia. Fishennen at the co-operatives in 
Plerca and Brava indicated that while they are rarely seen they are thought to be present in the 
111ngrove areas between KiSIIIIyo and ChiOIIIbo. Fishennen interviewed at the Kismayo market indicated 
that although dugongs are not hunted they knew of their whereabouts and could find them if 
desired. (A painting of a dugong was present on the .. rals of the fishermen's co-operative 
buildings in Brava.) The Fleet ~nager at Somali ~rine Products in Kismayo indicated that no 
dugongs are seen to be taken by fishermen working the southern Somali coast but their presence is 
conmon knowledge. South of ChiCIIIIboni near La-. there are still sightings of dugongs reported by 
coastal inhabitants but .,st indicate there nllllbers are nuch less than 20 years ago. 

1.4.7 ~rine Turtles 

Green, HaWsbill, Ridely and Leatherback Turtles are known to be present in the western 
Indian Ocean in fairly substantial nt.llltH!rs. There are no studies of the distributions of any of 
these species in ~lia. It can be prestllled that many or all nest on some of the many sandy 
beaches of Somalia. During the visit of the 11ission to Gezira, three Hawksbill turtles had been 
landed and were being butchered and distributed to local villagers. The fishermen indicated that 
turtles were conmon along the coast and that as many as 2-3 turtles could be taken by each 
fisherman daily. Si•ilar esti1111tes were given by fishel"lllen in Plerca, Brava and Kismayo. In 
souvenir shops in Plogaclishu, shells of Green and Hawksbi ll turtles were conmon. Several of the 
"ission's Somali counterparts indicated that turtle shells are a very canon house decoration 
throughout the country. During the mission there was no evidence of turtles nesting on any of the 
beaches visited and none of the fishermen or coastal residents could give information on the 
whereabouts of nesting beaches. Neither was there any evidence that coastal residents harvest 
turtle eggs. 

1.4.8 Fisheries 

Artisanal fishing is scattered along the entire Somali coast. Since the 1970s the 
government has encouraged and supported the development of fishing co-operatives. During the 
1973-1974 drought the goyerrnent resettled many of the nomads along the Somali coast and has made 
efforts to train thelll in fishing skills and provide them with equipment. Because of weather 
conditions, fishing effort is confined to the North East ftonsoon. Thus, fishing days per year are 
li111ited to between 140-150. There are several development projects which aim to increase the 
efficiency of the local fishing effort (described in the sectoral report on ~rine living 
Resources). Fran a conservation point of view the most in.,ortant fishing efforts involve the 
catching of turtles (described in the previous paragraph) and the artisanal fishing that takes 
place on the reefs in southern SoMalia. 
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Observations and interviews at the fishing co-operatives at ~rca and Brava and in the cold 
stores of S~li ~rine Products in Ki~yo indicate that the most important species caught in the 
coral reef areas include a number of sharks (Hammerhead, White Tipped reef sharks, mako), 
lethridinds (scavengers), Serranids (groupers), Lutjanids (snappers), P~dasyids (grunts) and 
Sparids (seabreams). Along the coast South of Ki~yo there is extensive fishing for a number of 
rock lobsters of the genus Panularis. In 1985 the production of lobster recorded by Somali ~rine 
Products was 55.9 tonnes. The Fleet ~nager indicated that a considerable additional amount of 
lobster is caught in the southern area of S~lia but is sold to fish brokers from Kenya who move 
the catches across the border to lamu, ~lindi and ~asa. 

Fishing for lobsters is confined to the reef flat area between the shoreline, the offshore 
islands and the fringing reef, and to the shallow areas outside the reef. There are about 400 
active fishermen working in the area between Ki~yo and Chiari>oni according to records of Somali 
~ri ne Products. By contrast the number was between 1 ,000 and 1, 500 ten years ago. lobsters are 
taken by hand by divers who free~ive. It is estimated that a single diver can take as many as 
8-10 lobsters per hour. There are virtually no facilities for SCUBA diving in the fishing areas 
that are used or even accessible by divers. S~li ~rine Products has set a minimum size-limit 
of 23 om (eye to tail) and 460 gm on the lobsters it will purchase. The amount of lobster under 
this limit which is sold elsewhere could not be detenmined. 

1.5 Conclusions and Recommendations 

Detailed descriptions of the marine biotopes, marine species and their distribution in 
S~lia are not available. Such descriptions fonm the basis for conservation action and are badly 
needed for S~lia. While 100ch information can be extrapolated from information on nearby 
regions, particularly the North Kenya coast and the western Indian Ocean this would not provide 
the deta i 1 ed i nforma t ion needed to take specific steps . 

It is recommended that a survey of the coast of S~l ia be undertaken for the purpose of 
mapping the distribution of key littoral and marine habitats. This survey should be undertaken in 
several stages. The first stage should be a survey of the fringing reef area between Adale and 
Chiari>oni. The second stage should cover the North coast from Djibouti to Ras Hafun; and the 
third stage from Ras Hafun to Adale. During the first stage emphasis should be given to the area 
between Kismayo and Chiamboni since this is the area that is most affected by development activity 
and exploitation of marine resources in the coastal areas at present. 

2. EXPLOITATION OF ~RINE SPECIES 

At present the most important exploitation of marine species from a coastal conservation 
point of view involves marine turtles, dugongs, coral reefs and mangroves. There is no published 
information concerning the extent to which this exploitation takes place nor are any records kept 
regarding the numbers of persons involved in exploiting these resources. The information here was 
gathered through interviews and personal observations during the mission. 

2.1 ~rine Turtles 

Although there are no accurate records of marine turtle catches they may be very 
significant. At Gezira it was estimated that there are 20 active fishermen each of whom catch as 
many as 3-4 turtles per week. At ~rca the estimate was forty fishermen catching as many as 15-25 
per month each. At Brava the estimate was forty fishermen catching as many as 15-25 per month 
each. At Brava the estimate was forty fishermen catching 1-2 per day. Between Ki~yo and 
Chiamboni there are 400 fishermen catching an estimated 3-4 turtles per week. It is difficult to 
assess the probable accuracy of these figures but assuming that 500 fishermen (between Gezira and 
Chiamboni) are catching 0.5 turtles per day (close to the lowest estimated rate of catch) during 
150 days of active fishing, the total catch would be around 3,500-4,000 turtles per year. It was 
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not possible to detenmine all the species commonly caught but most of the shells observed in shop 
displays were from Green and Hawksbill turtles. 

It is not possible to make a similar estimate of turtle catch for the northern coast of 
Somalia but it is probable that the overall catch is not as high due to the very limited number of 
active fishenmen there at present. 

2.2 Marine ~ls 

While there are no records of catches, nor did any of the fishenmen interviewed give any 
indications of active exploitation of dugongs, it is probable that they are hunted, at the very 
least, on an incidental basis, in the southern coastal area around Chiamboni. 

There is no effort to harvest whales in Sonali waters. On extremely rare occasions, beached 
whales are utilized. 

2.3 Fisheries 

The fishing for lobsters along the coral reefs between Kismayo and CMamboni produces at 
least 50 tonnes of lobster a year. In the near future the production could rise to more than 150 
tonnes a year. The increase could be made possible by the recruitment of more, active, fishenmen, 
or by the gradual replacement of free-diving by SCUBA. There is no information available on which 
to detennine the sustainable yield of the lobster fishery. 

Other aspects of the fisheries in Sonalia are presented in the Sectoral Report on Marine 
Living Resources. 

2.4 Coral Reefs 

Coral reefs are exploited for mollusc shells. In ~adishu there are about 20 shops dealing 
in these shells. It was not possible to estimate what the sales of these shops anount to each 
year or the origin of the shells. While shop owners insisted that none .were imported from Kenya 
or Tanzania most shops did contain other souvenirs from those two countries. The most conmon 
shells were lambis spp., Charonia spp., Conus spp., Tridacna spp., and Cassis cornuta. Interviews 
with fishenmen in Pterca, Brava and Kismayo indicated that shells are only incidentally harvested 
during other fishing activities. Given the movement of other fishery products across the border 
at Chiamboni it is likely that some shells are also exported to brokers that are known to exist in 
lanl.l, Malindi and Plont>asa. Harvesting of coral to be used for ornamental purposes was not 
observed nor did any of the shops selling other reef products have coral for sale. By contrast 
live coral is removed in the reef areas off ~adishu and other southern coastal ports to allow 
passage of vessels and to increase flushing of the water inside the reef to remove domestic 
wastes. One notable example is offshore of the slaughter house in ~adishu where offal and other 
wastes are ejected directly onto the beach and the reef flat. 

2.5 Mangroves 

Mangrove poles were observed throughout ~adishu, Pterca, Brava, Berbera where they are 
conmonly used as scaffolding material and roof supports in buildings, particularly older, 
traditional structures. The origin of these poles could not be localized. One of the experts in 
the Range Agency of the "inistry of Livestock, Forestry and Range speculated that they generally 
came from areas South of Kismayo, most probably around lamu, Kenya and the Rufigi River basin in 
Tanzania where there is known to be an active trade in these products. There they are harvested, 
collected by brokers and shipped seasonally to the North coast of Africa and the Arabian peninsula 
on dhows. 
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~ngrove poles are sold at the market in Kismayo. They are cut in the areas South of 
Kismayo. Based on discussions with local merchants in Kismayo the nt.ltiKr of persons involved in 
cutting and trans-shipping poles from these areas to Kismayo is limited to around 50. Plerchants 
also indicated that harvesting of mangrove in Somalia is very limited c~red to that taking 
place further South in the lamu area of Kenya. The reasons gillen were that the supply of larger 
diameter, longer mangrove poles was very limited. One •rchant-cutter indicated that in the 
southern most part of Somalia there are larger poles, but most of these get sent South to laNA. 
It was not possible to obtain enough infonmation on which to base estimates of the total harvest 
of mangrove poles. 

According to personnel in the National Range Agency, the mangrove in southern Somalia is 
grazed by camels, but there is no infonnation concerning the extent to which this takes place. 

2.6 Conclusions and Recommendations 

With the exception of fisheries records kept by fish brokers such as Somali ~rine Products 
in Kismayo, and those of s0111e joint-venture fishing c~nies, there is no active effort to 
monitor the exploitation of marine and coastal species in Somalia. Speculative estimates of the 
catches of marine turtles indicate these species are possibly being exploited at an alaming 
rate. In the case of the lobster fishery along the South coast there is no information which 
could be used to estimate sustainable yields. There is limited but ongoing harvesting of 
ornamental shells. ""ile there is very little knowledge available concerning the extent of the 
mangrove system or its use, it is being exploited. Finally the exploitation of dugong is probably 
taking place to at least a limited extent South of Kismayo. 

In spite of the situation •ntioned above, over-exploitation of marine species is probably 
not serious at present, with the possible exception of marine turtles and the coral reef lobster 
fishery. This is largely due to the limited ntiNM!r of people actively exploiting various marine 
species as well as the limitations of the artisanal methods used. In the case of the Nngrove 
harvesting it is probably also due to the poor quality of poles available and the distance they 
have to be transported to market. Any significant effort to increase the ntiNM!r of persons 
utilizing these marine resources or the modernization and mechanisation of methods used in their 
exploitation could lead to quick, and possibly very significant depletion of stocks. For example 
the eq>lO)'IIIent of SCUBA equipment in the lobster fishery or the active marketing of turtle meat 
could deplete populations of these species very rapidly. 

It is recommended that a regular effort be made to monitor the taking of marine turtles, 
ornamental shells and lobsters. In addition a survey should be made to determine the nesting 
sites and species distribution of turtles along the Somali coastline. A progranme of tagging of 
turtles should be implemented. On the basis of information gained, turtle fishing should be 
highly regulated and maybe prohibited. Parallel to this a progr.-.e should be initiated to 
educate fishennen about alternatives to catching turtles. 

A survey of the lobster fishery in southern Somalia should be undertaken to estimate the 
extent of its sustainability. In addition the mangrove system in southern Somalia should be 
surveyed to detennine its coqKJsition and aerial extent on the basis of which a plan for its 
management can be formulated. Finally, an effort should be made to locate and quantify the dugong 
population, particularly between Plerca and Chiant>oni. The Government of Somalia should request 
assistance of ~~CN in order to do this as part of its co-operative project with UNEP concerning 
conservation of dugongs in East African coastal waters. 
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3. ~RINE CONSERVATION IN SOMALIA 

3.1 ~rine Protected Areas and Species 

At the moment, there are no existing or planned marine or coastal protected areas in 
Somalia. There are no laws or licensing practices concerning the taking of dugongs, marine 
turt 1 es or ornament a 1 she 11 s. The size limit on 1 obs ters purchased by brokers is se 1 f- iqM>sed; 
there are no legal regulations governing their harvesting. 

3.2 Legislation and Regulations 

3.2.1 National 

There is no national legislation in Somalia concerning the establishment and management of 
any marine protected area; nor are there any national laws or regulations governing protection of 
marine species or ecosystems. 

3.2.2 International 

According to the Legal Advisor to the Ministry of Justice Somalia is not a party to any 
global convention governing the conservation and protection of marine and coastal species 
including: 

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES); 

Convention on Wetlands of International lqM>rtance Especially as Waterfowl Habitat (RAMSAR); 
and 

Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention). 

In June 1985 Somalia signed the Convention for the Protection, ~nagement and Development of 
the ~rine and Coastal Environment of the Eastern African Region; and the Protocol concerning 
Protected Areas and Wild Fauna and Flora in the Eastern African Region. Somalia expects to ratify 
the Convention and the Protocol before the end of 1986. Somalia has also signed the Convention of 
the Conservation of the Red Sea and Gulf of Aden Environment in 1982. The Government expects to 
ratify the convention before the end of the year. 

3.3 Conservation and ~nagement of ~rine Protected Areas 

There is no single ministry, other government unit or other organization in Somalia which is 
specifically responsible for the conservation and management of marine ecosystems or species. 
There are four Ministries which have jurisdiction over various activities or areas closely related 
to conservation of marine species or ecosystems. Their marine conservation related mandates are 
summarized below and explained in more detail in the Sectoral Report on Environmental Legislation. 

3.3. 1 MinistrY of Livestock, ForestrY and Range 

Within the Ministry of Livestock, Forestry and Range is the National Range Agency which is 
responsible for National Parks. To date 14 terrestrial areas have been designated for various 
types of protection including national parks, biosphere reserves and forest reserves. To a large 
extent they exist only on paper and are not under active management and control. Five of the 
designated areas are bordered by or adjacent to the Somali coastline (and could therefore possibly 
provide administrative infrastructure to adjacent marine reserves). These are: (1) Awdhegle
Gandershe; (2) Daalo Forest Reserve; (3) Jowhar Warshek; (4) Lac Badana (Bush Bush National Park); 
(5) leila. 
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The National Range Agency maintains a Range School at Afgoi. At present the classes are 
limited to forestry and range management. There are no on;~aing classes specifically oriented 
toward park or reserve management but there are plans to initiate a wildlife course that will 
undertake field work at a small, newly established nature reserve near the school. 

3.3.2 "inistrY of ~rine Transport and Ports 

The "inist~ of ~rine Transport and Ports has jurisdiction for marine activities in Somali 
coastal waters. In practice its jurisdiction is extended inland 400 meters from the shoreline. 
It is actively engaged in port development and control in every major coastal settlement on the 
Somali Coast. In addition, it is the Somali National Focal Point for the Eastern African Action 
Plan. 

3.3.3 "inistrY o~ Fisheries 

The "inistry of Fisheries is responsible for the development and managenent of fisheries 
resources for Somalia. lnong its many specific functions it has mandates to obtain benefits fi'Oit 
marine resources 1 and formulate laws regulating fishing in Somali waters and to organise fishing 
rights. The "inistry is also the Focal Point for the Action Plan for the Red Sea and Gulf of Aden. 

3.3.4 "inistrY o~ TouriSIII 
! 

The "inist~ of Tourism is actively seeking to develop a viable and modern tourism 
industry. The 1~84 Tourism Act specifically mentions the development of tourism including the 
acquisition of ·~and, inland or coastal, beach properties, etc. • for the purpose of creating or 
expanding touris~ infrastructures. The Act also hu provisions for 'the protection, preservation 
and utilization .f historic, cultural and artisanal resources; the protection and preservation of 
ecology and envi~nt; and strict urban and regional planning for zones of touristic interest to 
include game parks, land and sea parks, sanctuaries, etc. • The "inistry has plans to develop 
tourism in proxi ... ity to the proposed lac Badana (Bush Bush) National Park near the Kenya border. 
It is foreseen tihat this development would include parts of the National Park, offshore islands 
and coral reefs. In addition there are plans to develop a tourist resort area close to ~adishu 
on one of the near-by beach areas. 

3.4 Conclusions! and Recannendations 
I 

There are I no specific mechanisms in Somalia for the designation, a<hinistration or 
management of marine and coastal protected areas. Nevertheless there are several ministries that 
have jurisdictio~ over various activities and areas related to marine and coastal conservation. 

The Somali iGovernment should take steps to adopt a fonnal mechanism to establish, manage and 
a<hinister mari~ and coastal protected areas. This mechanism should include provisions for 
surveying potential areas; preparing management plans for those areas; and a<hinistering the 
management of those areas on a day-to-day basis. The "inistries of livestock, Forestry and Range, 
~rine Transport and Ports; Fisheries; and Tourism should be involved in the fo!Wilation and 
iq»lementation of the mechanism. one of these ministries or other government body should be given 
the mandate to i.lement the management plans for marine and coastal protected areas. 

' 
I 

In the neat-tenn it is recannended that the H~th..ual Range Agency, in light of its man$1te 
to oversee National Parks, should take the initiative. When specific areas have been designated 
and management plans are formulated, the jurisdiction and day-to-day management of an area may be 
assigned to another ministry or department depending on the situation. For exaq»le a reserve in 
the proposed tourism zone near ~adishu could be managed by the "inistry of Tourism, while the 
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coral island, reef area in southern Somalia could become a Marine Parle or Reserve that is an 
adjunct of the lac Badana National Parle and therefore be managed by the National Range Agency. 
National administrative and legal mechanisms are discussed in more detail in the Sectoral Report 
on Environment legislation. 

4. ACTION STRATEGY FOR ~RINE CONSERVATION IN S~liA 

4.1 Introduction 

The designation, establishment and management of marine and coastal protected areas and 
conservation of marine species in Somalia is a completely new area of endeavour for the 
Government. As a first step Somalia has signed the COnvention for the Protection, Management and 
Development of the Marine and Coastal Environment of the Eastern African Region in 1985 together 
with the Protocol concerning Protected Areas and Wild Fauna and Flora in the Eastern African 
Region. Parties to the Convention and Protocol are obligated to undertake certain actions at the 
national level in order to confonn to the requirements of those legal instr~~nents. Somalia is 
also a signatory to the Regional COnvention for the Conservation of the Red Sea and Gulf of Aden 
Environment which carries some similar obligations. 

OUtlined below are specific steps which Somalia should take to follow-up on these 
obligations as they relate to Marine Species and Marine and Coastal Protected Areas. This is not 
intended to be an exhaustive 1 ist of activities but is 1 imited to specific, urgent actions that 
should be undertaken during 1986-1988. 

4.2 International and Regional Conventions 

(a) Somalia should ratify the following: 

The Regional Convention for the Conservation of the Red Sea and Gulf of Aden Environment; 

The Convention for the Protection, Management and Development of the Marine and Coastal 
Environment of the Eastern African Region; 

The Protocol concerning Protected Areas and Wild Fauna and Flora in the Eastern African 
Region. 

(b) Somalia should sign and ratify the following: 

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES); 

COnvention on Wetlands of International Importance Especially as waterfowl Habitat 
(RMSAR); and 

Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention). 

(c) Somalia should request the advice and assistance of UNEP and IUCN in implementing the 
actions in (a) and (b) above if needed. 

4.3 Establishment and Management of Marine Reserves and Protected Areas 

(a) A national progranme for training personnel in marine conservation should be 
fonoolated. During 1986/87 at least two individuals should be identified to receive 
training in marine protected area management. Persons identified should participate in 
subsequent activities in order to receive on-the-job-training. 
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(b) A survey of the coast of Somalia should be undertaken for the purpose of mapping the key 
littoral and marine habitats. Priority should be given to the reef area between Adale 
and Chiamboni with emphasis on the coral island-reef-mangrove system South of Kismayo. 
The infonnatlon should be used to prepare an atlas of marine biomes and species of 
Somalia. 

(c) A national plan for the establishment of marine protected areas should be fonmulated on 
the basis of infonnation gathered in the survey mentioned in (b). Included in this 
National Plan should be the administrative mechanism by which marine protected areas can 
be managed on a day-to-day basis. 

(d) Without waiting for the fonmulation of the national plan mentioned in (b) specific 
surveys of the proposed tourism developments near ~adishu and Lac Badana National Park 
should be undertaken for the purpose of proposing ~rine Protected Areas at those sites. 

(e) ~nagement Plans for the two areas mentioned in (b) should be fonmulated. This should 
include agreement on the day to day management and administration of the areas by a 
designated authority within the Government. The management of the proposed Lac Badana 
National Park and the adjacent marine area should be integrated into one management plan 
and be administered by one authority. 

(f) Laws governing the designation, establishment and management of marine protected areas 
and reserves and for the conservation of important marine species and habitats should be 
drafted and negotiated. 

4.4 Conservation and ~nagement of Marine Species 

(a) Fishing for marine turtles should be monitored to detenmine the number and species being 
taken. The Government should seriously consider prohibiting the taking of marine 
turtles in Somalia and detenmine alternative sources of food for the affected 
population. A progranme of tagging and recapture of turtles should be undertaken to 
help detenmining their movement around the Somali coastline. 

(b) A survey of the dugong population of Somalia should be conducted. High priority should 
be given to the area between Kismayo and Chicd>oni. 

(c) A study should be conducted of the sustainable yield of the Spiny Lobster flshery 
between Kismayo and Chiamoni. 

(d) A survey should be undertaken of the harvesting and marketing of molluscs. An effort 
should be made to restrict this activity by fonmulating appropriate national regulations 
and implementing a programme of surveillance. 

4.5 Eastern African Action Plan 

As a result of deliberations of the Conference of Plenipotentiaries for the Eastern African 
Action Plan (Nairobi, June 1985), the governments accorded highest priority to those elements of 
the Action Plan related to the conservation of species and habitats. On this basis IUCN has been 
asked by UNEP to draft a project proposal for the period 1986-87 that aim to satisfy these 
priorities. In compliance, a project on the Pronotion of the Establishment and Mar.age.nent of 
Protected Coastal and Marine Areas in the Eastern African Region (EAF 5) has been prepared for 
discussion by the Bureau of the Eastern African Action Plan which wi 11 meet during 1987. This 
project would provide an excellent vehicle for accomplishing a number of the activities in the 
Action Strategy delineated above. At the meeting of the Bureau the Government of Somalia should 
request that the Action Strategy for ~rine Conservation in Somalia be incorporated in the project. 
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1. THE ~ll COASTAL ZONE 

1.1 Basic Definition of the Coastal Zone 

There is no official definition of the coastal zone of Somalia. However, the influence of 
the ~rine environment on the terrestrial environment and the influence of land based activities 
on ~rine affairs are recognized. Provision has been ~de in the lltaritime Code - law no.l of 
21/2/1959 - giving the "inistry of lltarine Transport and Ports (""TP) powers over land utilization 
within a 200 m wide belt of land (The "lltaritime Domain") starting at the high water ~rk. This 
has subsequently been extended to 400 m. 

While the 400 m wide belt of coastal land does represent a precedent for controlling land 
based activities, it does not form a coq>rehensive definition of the land and water resource 
systems which ~y play a significant role in coastal and ~rine resource development and 
~nagement. A more practical general definition of the landward coq>onent of the coastal zone 
would include the sand dune systems and lower reaches of the various coastal plains, including the 
inter-riverine flood plains of the lower reaches of the Juba and Scebelle rivers. This broader 
definition incorporates both a wide range of coastal ecosystem types and environmental factors 
which have a direct bearing on coastal and ~rine resources. It also provides a demarcation of 
resource systems within which different government ministries and agencies play a ~jor role in 
the development of economic activities. 

A wider zone, therefore, helps to define areas or resources subject to coq>eting and often 
conflicting demands which, if not resolved, can lead to loss of resource production and 
environmental degradation. This is most clearly illustrated by the case of livestock grazing in 
the lower reaches of the Indian Ocean coastal area. During the Jilaal dry season livestock 
grazing focuses upon the riverine valleys of the lower coastal plain where there are good 
permanent water supplies and associated home based croplands. The sand dune areas and more humid 
coastal strip provide both forage and a chain of sweet water wells adjacent to the coastline. 
These wells are used during the dry season to water livestock from the drier areas inland of the 
dune system. They also support the migration of herds between the dry season grazing areas near 
the coast and the more remote inland rangelands used during the wet season. A direct and highly 
significant relationship exists between the vegetation and water resources found near the 
coastline and 1 ivestock grazing which dominates ~ny inland districts. It is therefore very 
iqx>rtant to look at functional relationships between coastal resources and economic activities 
when attempting to define the Somali coastal zone. Definition of a zone ~ is of much less 
importafiG~ than the delineation of ~nagement units that incorporate factors which play a 
significant role in the development of coastal and ~rine resources and sectoral economic 
activities. 

Definition of the ~rine sector of the coastal zone should also give recognition to features 
such as the continental shelf and upwelling areas. The continental shelf is narrow and rarely 
exceeds 15 km except for a 1 imited area on the northeast coast between Ras Asir and Ras Hafun 
where it extends between 60 and 80 km from the shore. Esti~tes of the continental shelf area 
range between 35,000 and 40,000 klfl.. A broad zone defined by legal definitions such as the 200 
mile limit or exclusive economic zone ~y well encoq>ass ~jor coastal and ~rine ecosystems such 
as coral reefs, however there wi 11 remaill problematic issues such as the ~nagement of pelagic 
fish stock which are free to migrate across national frontiers. Again, the functional 
relationships between economic resource opportunities and the natural systems which support their 
sustained production are more important than definitions of zones. 
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1. 2 Genera 1 Character of the Soma 1 i Coasta 1 Zone 

1.2.1 The Coastal Plain and Continental Shelf 

The coastal zone of East Africa is generally characterized by a relatively narrow 
continental shelf and a coastal plain between 15 and 20 lcm wide. The Somali coastal plain does 
not fonm a continuous landfonm throughout the coast and varies in width considerably in different 
locations. The coastal plain in the North is sone 15 lal wide to the west of Berbera and narrows 
considerably towards the •ttorn of Africa• where it is bounded by the escarpment of the Gollis 
range of mountains. The coast facing the Indian Ocean is also bounded by mountains in the North 
which rise directly from the sea at different points creating an intenmittent and often very 
narrow coastal plain. Further to the South the plain extends sone 90 lal inland (Figure 1). 

There are only two penmanent rivers which drain to the sea along the entire 3,300 lal of 
Somalia's coastline, the Juba and the Scebelle. Both are found on the southern coast and their 
inter-riverine and associated flood plains provide the richest agricultural lands in Somalia for 
crop production. Livestock grazing, based mainly on nomadic pastoraliSII, fonms an i111p0rtant 
activity in the more arid coastal areas. 

1.2.2 Climate 

Climatic conditions generally have a more significant influence on land uses, such as 
agriculture, within the coastal zone than landfonms. Plarked monsoonal conditions give rise to 
significant fluctuations in rainfall which can vary widely from month to month. There can also be 
intense periods of rain which give rise to large vol~~~~es of surface water run~ff and associated 
inundation of coastal floodplains of the two major rivers and flash flooding in Wadis. 

The mean annual rainfall for Somalia (Figure 2) varies considerably between different areas 
and can be generally described as semi-arid to arid for a band along the coast. The North coast 
can be characterized as arid receiving sone 100 11111 of precipitation per year. The Indian Ocean 

-coast to the North of Mogadishu receives between 100 and 200 11111 of precipitation per year and has 
been described as •sahara-Sahelian•. The area South of ftogadishu is described as having a 
•sahelian• climate with annual precipitation ranging from 400 to 500 11111. 

Htmidity at the coast is relatively high (10-80 percent) throughout the year. Together, 
these factors reduce the extremes of climate which may be found in more inland areas. Care 
should, however, be taken in the consideration of climatic factors which prevail at this period in 
time. Long-tenm climatic data suggests that the area to the north of Plogadi shu has been subject 
to increasing aridity and this fonms a significant contributing factor in the destabilization of 
the extensive coastal sand dune system in this area (UNSO, 1980). There is also a danger that in 
an agricultural nation such as Somalia, climatic factors will be over-emphasized in evaluations of 
development opportunities. There is strong evidence to suggest that the water-resources derived 
through the climatic regime of the region can meet current and forseeable development needs in 
Somalia. The management of water-resources and land use activities plays an equally hnportant a 
role in achieving sustainable development as do constraints such as periodic droughts. 

1.2.3 Soils 

As might be expected in an arid to semi-arid region with major areas of sandstone and sandy 
1 imestone, there are widely occurring sandy soils with both fine and coarse textures. A large 
proportion of soils which have been mapped have severe limitations for crop production or 
irrigation development. This, coupled with droughty conditions, has led to the development of 
nomadic herding of livestock as the predominant agricultural land use. 
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Figure 2. S~lia mean annual rainfall 
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The IDre suitable soils for pel"''llnent cultivation have higher levels of fertility, .,re 
fully developed structures and high base saturation rates which ~ke thea responsive to 
fertilizers and other agricultural inputs. Such soils are found in the broad coastal plains of 
the South where favourable slopes and the supply of water fran the two ~in rivers and extensive 
aquifers (natural underground water reservoirs) have facilitated the development of irrigation. 

The area suitable for intensive irrigation is, however, liMited. Problems can arise fmn 
the Marginal quality of sOMe water sources during dry periods and poor soil drainage conditions, 
either of which can lead to the build up of Mineral salts in the soil. 

large areas of the southern coast are dcninated by sandy soils. These soils are often found 
in association with sand dunes which can be extre.ely sensitive to disturbance by grazing aniMals 
or huMan uses such as road develop~~ent or touriSM. These soils not only have liMited agricultural 
potential, including very low rates of gruing pressure, they also are found in envi ron~~entally 
fragile areas requiring sophisticated levels of Management expertise and control over development 
activities. The reiObilization of forwrly stable sand dunes is a particularly severe proble11 in 
coastal and inland districts of eastern SU..lia where they are estimated to extend over some 5,000 
bil. 

1.2.4 water Resources 

The availability of fresh water is the major constraint limiting the development of 
agriculture and its subsector livestock. Rainfall is the 111jor source of fresh water resources 
found within flowing rivers, lakes and aquifers. Hydro~logic surveys in Somalia indicate the 
presence of potential water bearing geological fol"''lltions. 

Coastal Groundwater Supplies and Urban and Industrial Oevelop.nt 

In coastal areas groundwater foi"'IS the major source of dcJIIestic and industrial water. 
However, there appears to be li•ited detailed infol"''lltion on ground water resources; no water 
developMent strategy linked to agricultural, doMestic or industrial uses; and little control over 
private well drilling or extraction rates. lack of control over the ,treatment and disposal of 
industrial wastes and the absence of •nicipal sewerage systeiiiS, other than septic tanks, 
threatens the qua 1i ty of groundwater resources in urban areas such as lllogadishu. The report on 
.unicipal and industrial pollution (see land Based Sources of ftarine Pollution) points out that 
all of the wells within the city of Plogadishu are potentially polluted by human wastes and it is 
believed that chn~~~iu. (a heavy ~~etal) lilY be reaching groundwater supplies fro~~ wastes discharged 
by a local tannery. Fortunately, MUCh of the public water supply is drawn fran deep wells located 
SOllie 5 lal inland of the city which are said to be free fn~~~ pollution. 

There is an extensive syst• of SOlie 130 shallow wells right along the coast from lllogadishu 
to Ki5111Y0. S~h wells are also found to the North of lllogadishu. These sweetwater wells (10 m 
deep or less) are often located only a short distance front the high tide line. The source of 
water in the underlying aquifers is thought to COlle fro~~~ direct infiltration fran precipitation 
and seepage fn~~~ the Juba and Scebelle rivers. (FAD/lockwood, 1967). The rates at which these 
aquifers are recharged is not kncMt. 

The use of the shallow coastal wells to water livestock creates a series of focal points 
which tends to concentrate aniMal tracks/Migration routes acros~ fragile dunelands. The 
develop~ent of new wells and watering holes in the areas inland of the dune sytems may help to 
reduce the i~~pact of grazing ani•ls and the consequent remobilization of sand dunes and lessen 
the hazard to inland agricultural lands and settlen~ents. 
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The hazard of pollution to groundwater supplies from domestic S8!3ge and industrial wastes 
is increased in areas where the porous sandy soils overlay limestone. This is the case in 
Plogadishu and there is little infonnation available concerning sources of the local aquifer 
recharge or infiltration channels. formed in porous limestone which provide routes for the rapid 
seepage of surface water and untreated domestic and industrial wastes. 

A further management factor which does not appear to be receiving sufficient attention is 
the salinization of groundwater supplies through wells being located too close to the sea, through 
rates of extraction exceeding recharge rates or through the effect of major exploitation of 
groundwater for agriculture inland of urban areas. The paucity of infonnation on water quality in 
coastal aquifers poses a danger that the largely unplanned urban and associated industrial 
development which will be focused in sites near to the sea could lead to over consumption of water 
resources. 

Agricultural Development of Groundwater 

The use of deep wells to provide irrigation water at times of la~~~ fla~~~ in Scebelle river 
basin fonms the only large-scale exploitation of groundwater for agriculture. A UNOP Groundwater 
Survey (1973) lists some 120 boreholes and recent estimates (World Bank, 1985) suggest that the 
total now exceeds ZOO. The major constraint on development of the Scebelle groundwater system is 
the marginal suitability of the water for irrigation. The quality could be further reduced if 
rates of pumping exceed natural recharge rates and even poorer quality water is drawn in from the 
older consolidated areas of the coastal plain. 

Shallow wells are a feature of most agricultural areas and rural settlements. The use of 
shallow wells for irrigation is most widely practised in the northern region where they have been 
recently developed to support small-scale horticulture. Most of these horticultural activities 
take place in upland areas away from the coast and their i...,act on coastal aquifers is likely to 
be very small. However, should any major expansion be contemplated, the total water availability 
and its quality should be carefully assessed including linkages with coastal aquifers. 

The Sanali Government is placing major emphasis upon the development of groundwater 
resources, and within the Ministry of Mineral and Water Resources a "Water Development Agency" has 
been established with the mandate to explore and develop groundwater resources. In discussions 
with the Director of Water Resources at the Ministry, it was stated that the Water Development 
Agency is not employing a systematic drilling programme. The same observation is made by the 
World Bank Agricultural Sector Review (1985) which is also highly critical of the high percentage 
of wells which are drilled which do not yield water or which become inoperative. A less ambitious 
programme of well drilling with more effort being given to the assessment of groundwater potential 
is presented as an option by the World Bank (1985). 

There appears to be a basic procedure by which proposals to drill wells are subject to 
elementary environmental impact analysis. We were not able to obtain detailed infonmation on such 
procedures, but it is significant that there are no water laws and private well development may 
not be subject to such environmental assessments. FAO is helping to draft a Water law and it is 
hoped to have it in force by 1987. This law may help to coordinate water development activities. 

Surface Water 

The Scebelle and J~ba rivers fonn the major source of surface water for agricultural 
development in Sanalia. The Scebelle is already used to supply major irrigation schemes, and it 
is calculated that the present water flow could meet the requirements of these schemes if an 
irrigation efficiency of 45 percent were achieved (World Bank, 1985). However, current irrigation 
efficiencies are low (20 percent - 30 percent) and planned expansion of the area under irrigation 
could not be adequately served. The World Bank Agricultural Sector Review (1985) recommends that 
all major expansion of irrigation schemes along the Scebelle system be stopped, and efforts should 
be concentrated on raising existing standards of irrigation efficiency. 
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The Juba is the only river which regularly flows to the sea, however, the water requirements 
of existing and com.itted irrigation schemes are calculated by the World Bank (1985) to exceed the 
unregulated flow. A major da11 is planned at Bardere on the Juba to provide additional irrigation 
water. Theoretically the dam could supply sufficient water to allow a three-fold expansion of the 
area under i rrigatlon. 

Due to the significant salt content of the Scebelle, even during high flows, great care must 
be taken in providing and maintaining proper land drainage in association with irrigation 
development. The Jowhar Sugar Estate has utilized Scebelle water for irrigation for over sixty 
years. The lack of adeqaute drainage has resulted in the progressive salinization of the soil and 
the eventual loss of several thousand hectares of fonmerly productive land. Soil salinization is 
also evident at the Sobloale agricultural settlement scheme (land Resources Development Centre, 
1986). 

Due to practical problems of 1...,1ementing the Bardere scheme, including the shortage of 
qualified SOnali water resource and irrigation engineers, the World Bank (1985) suggests that 
i...,lementation of the scheme in its present form is not advisable. While the Bank does not 
dispute the long-term need for the dam, it is argued that it is more i...,ortant to increase 
irrigation efficiency elsewhere. 

It does not appear that any work has been done to determine the i...,act of the construction 
of the dam on the adjacent coastal area. Two points which should be considered are (1) the effect 
on freshwater flows to the mangrove South of Kismayo, and (2) potential alterations to coastal 
aquifer recharge rates resulting from increased water consu...,tion for irrigation purposes in the 
middle section of the river basin. 

Although the Scebelle does not regularly flow to the sea, it does feed a large area of 
freshwater wetlands located between Coriolei and Awai. These wetlands may play an i...,ortant role 
in groundwater recharge cycles and in supporting large n~M>ers of diverse species of wildlife. 
Increased consu...,tion of water upstream to feed irrigation schemes may increase the irregularity 
of the river's flow to the sea, may reduce the extent and viability of the wetland habitat for 
wildlife conservation and may lead to increased saltwater intrusion into river channels and 
groundwater supplies. This last point should also be considered in the case of the Juba. 

1.2.5 "inerals 

Exploration: Exploration for minerals has been taking place for some 40 years. A variety 
of minerals have been discovered including tin, manganese, copper, lead, zinc, gold, zircon, coal, 
kyani te, uraniln, iron and non~ta 11 i c mi nera 1 s and glass sands. Recorded mi nera 1 deposits in 
areas imnediately adjacent to the coast are limited to placer deposits of ilmenite-zircon at 
Kismayo in the southern region. However, black mineral sands similar to those at Kismayo were 
observed on the beach to the East of Berbera and sa...,les have been taken for analysis. In the 
northern region there are sulphur deposits and gypsum-anhydrite deposits. Further inland fran 
Berbera there are asbestos, feldspar and mica, berylium and miobium deposits. Further to the East 
of these are manganese and copper deposits within 20-30 lcm of the shoreline. In the area inland 
of Bosaso there are tin deposits. 

Oevelopnent: Apart fran the development of cement and the asbestos cement factories at 
Berbera and numerous small scale lime kilns, the only major effort to develop minerals has bePn 
the construction of a tin mine and ore processing facility at Plajayaham inland fran the North 
coast. This plant operated from 1972 to 1979 producing only a few hundred tons of processed ore. 
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Proposals: There are proposals in the 1982-86 National Develop~ent Plan to resllll! 
exploitation of the industrial salt deposits located near Hafuna oo the northern Indian Ocean 
coast. Efforts are also being llllde to develop the urani111 reserves to the West of ftogadishu. 

Potential coastal i~Dacts: Reactivation of the salt writings and loading facilities at the 
coast near Hafuna may entai 1 extension to the clocking areas and related port development. Should 
the project receive financing, as is hoped through the EEC, an environmental i~~pact assesSIIent 
should be included in the project's finandal and technical specificat1ons. 

Oil and gas: Oil and gas exploration has taken place in onshore and offshore areas. SOlie 
34 wells have been drilled with only liMited evidence of oil or gas in 15 of the wells. No 
offshore drilling is taking place at present although agrea~~ents with Shell, Chevron and 
Occidental contain rights to drill for oil in norhtern coastal land and water areas. 

In dhcussions with the "inistry of "ineral and Water Resources the opinion was expressed 
that, if oil and gas exploration expands, the focus of operations will be in inland locations 
within the northern region. The "inistry of National Planning's report on the State of the Salali 
Ec~ (1984) makes reference to atteq»ts to deli111it a natural gas field near Afgoi inland of 
llt)gadishu in the southern region. However, there are no current plans to develop this potent1al 
energy source. 

Donor assistance: Between 1979 and 1984 UNOP funded a project to strengthen the National 
Geologic Survey which produced the following results: 

- establist.nent of a modern geo-challistry laboratory; 
-establishment of a •ineralogical--petrological lab; 
- establishment of a cartographic facility; 
- mineral exploration; 
- preparation of new geological maps at a scale of 1: 100,000; and 
- manpower training. 

Constraints and conflicts in mineral develop~ent 

Shortage of fuel and security problet~S are cited as factors hindering geological 
exploration. There is also sene conflict of interest between the Harbour ~taster's O..,.rtlllent at 
the "inistry of Plarine Transport and Ports and the "inistry of "inerals and Water Resources 
concerning the exploitation of li~~estone and sands near the coast. The Harbour ~taster's authority 
over the 400 • wide belt of coastal land gives hi• greater powers over Mineral operations than the 
"inistry of "ineral and Water Resources. This conflict 1111y be exacerbated if Mineral sands are 
exploited in coastal areas. 

1.3 Coastal ECOSySteMS 

The National Rangeland Survey (Resource Planaganent and Research 1982; 1984) provides a 
classification of coastal landforms and associated ecological features for IIIOSt of SCIIIlia. 
Although the maps and written descriptions are helpful in identifying land based coastal 
ecosystems, no information is provided on marine based ecosystals such as lagoons, coral reefs or 
seagrass beds. The classification is also of limited use because it is pri•rily intended to 
convey the utility of the ecosystem types for 1 hestock grazing. Therefore ~~~angrove is identified 
but defined in tenms of potential camel fodder. It is als~ dirficult to accurately dete~ine the 
extent of unique coastal features such as mangrove using the classification and .,re detailed 
surveys and mapping will be required to adequately map coastal ecosysteMS for resource developMent 
purposes because a unique feature of most coastal resource systEIIIS is their ability to support a 
series of economic uses at the same time. For ex..,le Nngrove - if well Nnaged - can sustain 
fuelwod production, provide food, shelter, spawning and nursery grounds for c011111ercially valuable 
fish spedes and provide protection fro~~~ coastal storms. 
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The National Tsetse and Tryponosomiasis Control Project (Land Resources Development Centre, 
1986) provides very valuable infonmation on coastal land and water systems and their potential use 
for agriculture. This study goes further than the Rangelands Survey in defining development 
options based upon terrestrial ecosystems. The area surveyed extends from the Kenya border to the 
North of ~adishu, however the central and northern regions are not covered by this study. 

Other sources of infonmation, such as studies by the International Union for the 
Conservation of Nature and the World Wildlife Fund, help to draw attention to coastal and marine 
ecosystems in tenms of the wildlife and conservation value. These sources are fully discussed in 
the sectoral report on Marine Living Resources and Protected Areas. 

Based upon the infonmation contained in all of the above materials, a llst of coastal 
ecosystems and some of the major management concerns related to their development appears in Table 
1. 

2. UTILIZATION OF THE COASTAL ZONE 

2.1 Fisheries 

The development of fishery resources is being given high priority in Somalia primarily as a 
source of exports. Emphasis is also being given to the development of fisheries to provide food 
and to fonm the economic base for fishing cooperatives and the resettlement of people displaced by 
drought. By 1981 there were an estimated 4,000 full-time and 10,000 part-time fishenmen in 21 
cooperatives (Lewis 1981). 

Fisheries production increased substantially during the early 1970s and then fell off due to 
the withdrawal of the Soviets from industrial fishery and lack of spare parts for the powered 
artisanal boats. Between 1982 and 1984 the total catch increased from 8, 730 tonnes to an 
estimated 18,000 tonnes (I'INP, 1984). The artisanal contribution to total production was 52.7 
percent in 1982 and 44.4 percent in 1984. This does not necessarily mean that artisanal fisheries 
are playing a decreasing role, industrial fisheries have grown in production mainly through an 
"open door" pollcy which encourages foreign vessels to flsh in Somall waters under llcence. 
Royalties from these 1 icences earned Somalla some US$.481,000 which represents an estimated 20 
percent of the value of the fish caught in 1984. In tenms of ~loyment, food production for 
domestic needs and contribution to GOP, artisanal fisheries may well play a far mre iqK»rtant 
role than industrial fisheries. 

Fish exports were valued at US$.434,286 in 1984 (I'INP, 1984). The development of the export 
market is llmited by the type of fish available and efforts are being made to produce high 
quality-high value exports which can compete in the world market. 

Within the "inistry of Fisheries there is a "Coastal Development Agency• which was set up to 
implement the development of resettlement fishing communities in Adale, Brava, El Ahmed near ~rca 
and Eil. This agency also trains fishenmen and helps existing fishing communities to improve 
catches and marketing. The responsibilities of this agency extend well beyond fisheries and 
include the provision of health clinics and education at the four resettlement sites. 

Donor assistance to the fisheries sector has taken different fonms ranging from gifts of 
sophisticated vessels to the provision of cold storage facilities, ic~king plants, jetties, 
etc. These are dealt with in detail in the Marine Living Resources report. The impact of these 
projects has generally been positive and no coastal management issues of any major significance 
have resulted. However, there is a general lack of infonmation about the relationship between the 
coastal and marine envirorment and fisheries resources. For example, the shrimp fishery in the 
Juba Delta is identified as a valuable resource but there is no basic infonmation available as to 
the life cycles of the shrimp, nursery areas, food sources etc. If the shrimp stocks are 



POSITIVE VALUES 
FUNCTIONS 
& CATEGORY 

Agroecosystems 

Freshwater 
ecosystems 
(including 
lakes, marshes, 
rivers 
wetlands, 
streams) 

Beaches 
(including 
associated 
beach forests) 

Sand dunes 
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Table 1. Plajor coastal Ecosystans in Somalia 

USES 

food production 
livestock production 
timber products 
fuel 

natural flood control & 
storage 

water supply and recharge 
nutrient and sediment 

sinks 
water bird habitat 
food production 
building & energy 

materials 

nesting habitat for birds, 
sea turtles 

recreation 
tourism 
fishing habitat 

(recreational 
& subsistence) 

timber & fuel from 
protection from 
coastal hazards 

grazing for wildlife 
and 1 ivestock 

fuelwood and charcoal fuel 
for limekilns 

link between beach and 
agro-ecosystems 

DETRIMENTAL USES & PRACTICES 

overgrazing by 1 ivestock 
overexploitation of forests 
inappropriate application of 

fertilizers, pesticides & 
herbicides 

deforestation 

conversion to dry 1 and 
conversion to wet agriculture 
sedimentation from soil loss 
irrigation withdrawal 
flood control channels 

coastal structures 
aggravating beach erosion 

exploitation of eggs & adult 
turtles 

excessive beach & reef mining 
conversion of beach forest & 

dunes to urban use 
oil pollution 

overgrazing 
sand extraction 
deforestation 
road building 

ADVERSE 
ENVIROMUTAL CONSEQUENCES 

soi 1 erosion 
loss of soil fertility 
sedimentation dCM\strean 
pollution & cont•ination 

within ecosystem and 
downstre• 

infilling of wetlands, 
estuaries, seagrass, 
siltation of reefs 

increased flooding 
degradation of habitat 
infilling & water 

pollution downstream 
infestation by aquatic 

weeds 
reduced fishery yields 
reduced water quality 

decline in sea turtles 
loss of beaches 
degraded tourism va 1 ue 
damage to coastal 

structures & buildings 
reduced fishery values 
loss of habitat, timber & 

fuel 
increased coastal erosion 

destabilization of dunes 
and encroachment of 
sand onto roads, 

settlements and 
agricultural land. 

loss of grazing, wildlife 
habitat, fuel 



Table 1 (continued) 

POSITIVE VALUES 
FUNCTIONS 
& CATEGORY 

Estuaries and/or 
tidal creeks 
(including 
associated 
l'llld flats and 
ent>ayments) 

Mangroves 

Seagrass beds 

USES 

nutrient influx to 
coastal ..aters 

fisheries production 
nursery & spawning areas 

for some coastal fish 
links to mangroves, sea

grasses, pelagic & 
demersal fisheries 

sediment filter 
nutrient filter 
fishery resources (fin & 

shellfish) 
net transfer of production 

to coastal fisheries 
breeding & spawning grounds 

for some coastal species 
links to seagrass, coral 

reefs 
shoreline protection 
buffer for tidal swamps 
t illt)er 
fuel 

nutrient filter 
net transfer of production 

to coastal fisheries 
feeding habitat for green 

turtles, dugongs, 
nursery grounds for coastal 

fisheries 
links to mangroves, coral 

reefs 
fishery production, esp. 

finfish 
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DETRIMENTAL USES & PRACTICES 

urban pollution (se..age, 
thennal) 

industrial pollution 
hydrologic modifications 

(upland irrigation and 
..ater withdra..al) 

over-exploitation of 
resources 

conversion to dry land 
excessive upland soil erosion 
over-exploitation of wood 
over-exploitation of fishery 

resources 

coastal urban pollution --
thennal & domestic sewage 

industrial pollution 
coral mining (excessive) 
excessive upland soil erosion 
overexploitation of fisheries 
inappropriate coastal 

development 
construction & dredging 
oil pollution 

ADVERSE 
ENVIRONMENTAL CONSEQUENCES 

reduced fishery production 
reduced habitat for adults 

and fry of fishery 
species 

infilling & sedimentation 
reduced estuarine habitat 
degradation of water 

quality 

degraded coastal water 
quality 

loss of most values, 
functions & uses 

loss of degradation of 
habitat due to sediment 
infilling 

reduced fishery production 
reduced nursery habitat 
secondary impacts to 

reefs, seagrasses, 
swamps 

degradation of habitat 
loss of habitat due to 

infilling 
loss of habitat due to 

hydraulic changes 
displacement of seagrasses 
reduced fishery production 
loss of fry & breeding 

habitat 



Table 1 (continued) 

POSITIVE VALUES, 
FUNCTIONS 
& CATEGORY 

Coral reefs 

Demersal 
ecosystems 

Pelagic 
ecosystems 

USES 

links to seagrass, 
mangroves, beaches 
& coral islands 

shoreline protection 
beach sand 

replenishment, 
production 

high internal 
productivity 

shellfish production 
finfish production 
lobster production 
spawning grounds for fish 
tourism & recreation 
ornamental species, 

(shells, corals, 
fish, etc.) 

high productivity in up-
welling areas & coastal 
areas 

high prawn and finfish 
production 

high productivity in up-
welling areas 

high yield migratory 
species 
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DETRIMENTAL USES & PRACTICES 

cora 1 mining 
sedimentation 
dredging & filling 
over exploitation 
industrial discharges 
fishing with poisons & 

explosives 
urban pollution 
oil pollution 
water pollution 

possible over-exploitation 
of inshore reef fishery 

N/A 

ADVERSE 
ENVIRONMENTAL CONSEQUENCES 

coastal erosion 
degraded tourism 
loss of nursery and 
spawning habitat for 
fish 

destruction fran 
sedimentation, 
filling & dredging 

degradation fran water 
pollution 

destruction of habitat 

loss of fishery habitat 
reduced fishery production 
deep water lobster 

resource is extremely 
vulnerable to over-
exploitation 

N/A 
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dependent upon the Juba Delta for part of their life cycle, agricultural development within the 
watershed -.y have a significant influence. The contamination of the river water with herbicides 
and pesticide and changes in the flow of water due to irrigation development may have a negative 
effect on the shrin.,'s habitat and food sources. 

The only extensive stock assessments carried out in Somali waters deal with offshore 
fisheries. However, major donor assisted projects have been in.,lemented which rely basically on 
inshore fish stocks. An exa...,le is the fish processing plant at Kismayo. Originally this 
project was based on assessments of offshore fish stocks and the management plan calls for the 
development of this part of the fishery. However, due to unforeseen cultural factors, there is 
little prospect of local fishermen extending fishing efforts into offshore waters. Therefore the 
project derives the bulk of its fish and lobster from coral reef related fisheries. This means 
that projects are being planned with inadequate information on fishery resources and their medi1111 
to long-tenn econanic viability is at risk if the fish stocks are subject to unsustainable 
harvesting pressures or reduced due to poor environmental management such as the dlll!ping of dredge 
spoi 1 s near cora 1 reef areas. 

Furthe11110re, the coral reef and other inshore fisheries areas may act as breeding, nursery 
or spawning areas for offshore fish stocks. Poor management of these inshore stocks, or the 
environnent which supports them may have a detrimental effect on offshore fish stocks and the 
industrial fishery. Fisheries management at present can only be related to potential controls 
over harvesting pressure. Without .are detailed environmental infonmation to explain the 
resources base of the fishery it will be in.,ossible to institute a management progr.wne which can 
promote the sustained development of the resource. 

2.2 Agriculture 

Given the character of the soils and clhnate in Somalia, sane 13 percent of the land is 
considered ar.t»le. Due to liMitations in.,osed by water supplies and social and physical 
infrastructure, only one-tenth of the potentially arable land is cultivated. Only 25 percent of 
the Sauli population are settled fanners and .ast are located in broad flood plains of the Juba 
and Scebelle rivers and in the .are inland 'Bay' region. The Bay region is a major focus for 
rainfed agriculture. 

All export crops (mainly bananas and fruit) are located on irrigated lands. There are sane 
50,000 ha of controlled irrigated land in the South much of which is in the coastal plain. 
Rainfed agriculture, including areas seasonally irrigated by floodwaters, predominates in the area 
under crops. 

Livestock production, as a subsector of agriculture, supports some SO percent of the 
population and creates 80 percent of the export earnings (World Bank, 1985). This fonn of 
agriculture is concentrated mainly in the central and northern regions and significant coastal 
land areas are given over to livestock grazing. 

The significance of coastal areas to future agricultural development in Somalia is directly 
related to the role of coastal grazing and arable agriculture in meeting future demands for food 
and livestock products. The .are arid rangelands of the interior are thought to have reached 
their carrying capacity and cannot be expected to absorb the projected population increase of the 
.~die and sa.i-nomadic people. A critical national development issue centers on the absorption 
of the projected additional nomadic population into areas which can support permanent cultivation 
and their participation in non-agricultural activities. Therefore, the underdeveloped 
agricultural lands of the coastal plains will be called upon to absorb more population and to help 
meet the nation's domestic needs for food and other agricultural products as well as continuing to 
provide for •jor export earnings. The dry season grazing of coastal rangelands wi 11 also come 
under increasing pressure and will be called upon to support the more diversified livestock and 
cultivation systems inland. 
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To achieve these objectives there will have to be significant advances in land and water 
resource management and associated in.,rovements in manpower skill development and the provision 
and maintenance of infrastructure. The major constraints to the expansion of the area under 
pennanent cultivation and increased production are unstable rainfall and the lack of 
infrastrucutre. The degree to which potentially cultivable land can be successfuly developed, 
either through rainfed production or controlled irrigation, is not at all clear. The World Bank 
Agriculture Sector Review (1981) estimated that the expansion of irrigated fanning would require a 
level of investment some Z 112 times that required to develop rainfed areas. However, the 
development of both irrigated and rainfed lands will depend upon in.,roved standards of watershed 
management to reduce current problems of increased flooding and siltation of irrigation and 
drainage channels. The feasibility of extending the area under irrigation is not only affected by 
low standards of watershed protection, it is also influenced by low levels of water resource 
management and consequent inefficient use of existing water supplies. 

It could be argued that no further extension of irrigated lands based on existing water 
supplies is practicable until existing irrigation and water managment practices are in.,roved. 
However, discussion with the "inistry of Agriculture indicate that major emphasis will be placed 
upon the development and expansion of irrigated crop production. A Genman consultant is helping 
to prepare reconmendations for in.,roved water management and increased irrigation water use 
efficiency. 

The Director of Planning and AOninistration at the "inistry placed emphasis upon current 
efforts to move away from their focus on crop production and to create integrated regional 
developn.ent where 1 ivestock, crops, services and infrastructure are considered jointly. Three 
pilot projects are planned for the "iddle and lower-Scebelle and the Gedo regions. The first 
pilot in the middle-Scebelle region has been initiated, however, institutional problems are being 
encountered. The main difficulty 1 ies in fonning adequate working arrangements with bodies as 
diverse as the "inistry of Interior, Health and Education and specialist agencies such as Water 
Resource Development. Although it is too early to evaluate the progress to date, these regional 
develpoment initiatives represent a level of development planning which has, until now, been 
lacking in Somalia. 

2.3 Forestry 

Forestry development is coordinated and administered through the National Range Agency's 
(NRA) Forestry Department. local offices of the NRA in.,lement regional and local programmes which 
deal mainly with nursery development for dune stabilization and fuelwood projects. 

The forest resources of Somalia are mainly represented by savannah woodlands and more 
limited riverine forest. There are small and often widely dispersed areas of mangrove which occur 
in the southern portion of the Indian Ocean coast. The forest area is calculated to represent 60 
percent of the total area of Somalia, this is misleading because much of the "forest" is made up 
of low density and often discontinuous tree cover. The total "forest" area is estimated 8,800,000 
ha including: 

- riverine forest 
- dense savannah 
- bush and scrub 

40,000 ha 
2,300,000 ha 
6, 197,000 ha 

The area of true forest is difficult to calculate but remnants of the original juniper and 
evergreen woodlands are found in the northern mountains. Within the coastal lowlands there are 
remnants of the riverine forest along the Juba river and in the area of the proposed Bush-Bush 
park. The Tsetse fly infestation of areas such as Bush-Bush has discouraged land clearance and 
overgrazing and has acted to conserve the remaining forest resource. 
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Fuelwood production and browsing by livestock are the predaninant uses of the forest 
resource. Fuelwood provides the bulk of household energy needs while browsing provides a Mgh 
proportion of the livestock feeding requirements. 

Within the imaediate area of the coastline, wood is cut fran trees on the sand dunes and 
fran mangrove stands to serve a variety of purposes including building materials, fuelwood for 
dallestic use and for fueling the sin.,le limestone kilns found along the coast. No figures are 
available concerning the total demand placed upon coastal woodlands. However, the increase in 
national demand for fuelwood has stimlated a series of c0111111nity action programnes including 
fuelwood projects, forest conservation and planting windbreaks to reduce soil erosion. 

The dune fixation projects which have supported the development of tree nurseries and 
windbreak planting progranmes are the most significant foresty development activities in the 
coastal zone. Their i...,act will be positive in respect to coastal and marine resource development. 

The management of mangrove areas is at an early stage of development. The only infonnation 
obtainable Nas drawn from the Rangeland Surveys recently completed by private consultants for the 
NRA. These surveys classed mangrove as providing •suitable grazing for camels" which pays little 
attention to their wider role in fisheries, coastal erosion control or as a source of forest 
products. 

The NRA is interested in iq»roving assessments of mangrove resources and provision of 
reference materials such as the recent UNESCO/IUCN/UNEP/EWC Mangrove Area Planagement Handbook 
would help the NRA to iq»rove current approaches to mangrove development. 

2.4 Industrial Development 

There appears to be no overall policy of industrial location at the national or regional 
levels. A policy of locating new industrial development in a zone at the periphery of ~adishu 
has been in.,lemented in an atteq»t to provide sufficient land for expansion and to control the 
encroachment of other uses. This fonm of policy can be effective for industrial uses which need 
to be close to raw material in.,orting points, labour and markets as in the case of the cigarette 
and match factory. However, the gravitation of industry to the capital city does accelerate the 
migration of people to the city and does not help to balance economic development opportunities in 
the centres. 

For resource based industries processing indigenous materia 1 s such as mi nera 1 s (the cement 
factories), agricultural products (bananas, sugar) or fishery products, the choice of locations is 
heavily influenced by resource locations. 

2.4.1 Mining and Quareying 

The only significant mining and quarrying activity in the coastal area at this time is the 
extraction of limestone blocks and sand fran quarries close to the shoreline near the main towns 
on the South eastern coast. No detailed infonnation is available concerning the total area or 
volume of material that is being removed. The Harbour Plaster's Department within the Ministry of 
Marine Transport and Ports is responsible for controlling these quarrying activities within 40Qn 
of the high water mark. 

Although these quarries constitute a very small percentage of the total coastal land area, 
their impact can be very significant. Some of the sites visited fonmed large open excavations of 
up to 10 m depth extending over an area of 20-30 hectares. Plany of the sites extend fran the main 

Annotated photographs of mining and other activities in coastal areas are presented in the 
Appendix. 
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coastal road South of Mogadishu to within a few .eters of the sea and the level of excavation is 
below the high tide mark. In several cases the ,...ining unexca~ated material separating the 
quarry fna the sea has been breached and pools of stagnant sea water were found. 

There appears to have been no effort to reinstate the land and mny of the quarries are 
located at the foot of destabilized sand dunes. Reports on the problem of shifting sand dunes 
cite quarrying as a factor leading to the reactivation of fo,.rly stabll ized dune systeMS. 

The Harbour Plaster's Depart.nt is atta..,ting to institute tighter controls over quarrying 
operations and to seek reinstatellleflt of the sites once operations have ceased. 

Ptineral sands: During the field visit to Berbera, black sands were observed on the 
intertidal beach and ber111 areas. These deposits were not .ntioned in any 111terials available to 
the team. Sa..,les were taken for analysis. If these prove to be 11ineral rich sands and the 
deposits prove to be econcnic at s0111e future date, sand Mining may be att~ted. It would be 
prudent to establish sand Mining regulations and reinstatement procedures to protect beach systeMS. 

Salt production: Salt is produced at Gesira to the South of Plogadishu. A syst• of shallow 
ponds ('pans') are flooded with sea water and evaporation concentrates the salts. No figures on 
annual production were avaiable to the team. The area of the ponds is approximately 2 ha. 

2.4.2 Planufacturing 

The majority of Somalia's installed Manufacturing plant is located within the coastal zone. 
Table 2 gives the name, location, productive capacity and actual production of all ~~anufacturing 
enterprises in Somalia. Figure 3 indicates their location in relation to the coast. A llljor 
feature of the current level of ~~anufacturing is the generally low production in COIIIPlrison to the 
installed capacity. In several cases, production has, at best, been intel"'llttent and others have 
ceased producHon. Due to constraints on production resulting fn111 a shortage of spare parts, 
inadequate fuel supplies and dependence on in.,orted raw ~~aterials, Manufacturing output declined 
during 1984 and registered a negative rate of growth of Selle -19 percent. Planufacturing's share 
of GOP declined from 9.3 percent in 1970 to 6 percent in 1984. ~loy~~ent in this sector totals 
15,000 persons 80 percent of whan work in public enterprises. 

The potential i...,act of the ~n~nufacturing activities has been assessed in the sectoral 
report on land-Based Sources of Pollution. The Nin i...,acts relate to the uncontrolled discharge 
of wastes and are 110st serious in the cases of the tannery and abattoir at Mogadishu. 

No major expansion of manufacturing is planned during the next five years. Instead, 
a..,hasis is being given to the rehabilitation of existing plant, iiiiProv&~ents in the supply of 
spare parts and raw materials and it~Provanents in technical and 111nagerial skills. These will all 
help to boost production and there will be a consequent increase in waste discharges. The 
reduction in potential damage fran pollution will be difficult given the existing probleMS of 
location, outdated machinery and lack of built-in means of processing wastes. The i-.pact fro~~ 

iq»roved production fn111 existing plant is therefore likely to create a greater probl• than the 
creation of new enterprises where environmental safeguards could be built into the basic design. 

2.4.3 Construction 

The constructio"' it.uustry experienced a high rate of growth from 1982 to 1983 but declined 
during 1984. This is related to the relatively stagnant econoMic cli111te, a decline in industrial 
output and the relatively few new projects it~~Plemented. Shortage of building Materials is cited 
by the "inistry of National Planning (1985) as a factor constraining the growth of this sector. 
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Table 2: Industrial Facilities and Perfonmance in Somalia 1984 

INDUSTRY PRODUCTION 
COJIIIIENTS AND PRODUCTS INSTALLED IDIESTIC NEEDS Units Capacity (%) 
WASTE DISPOSAL CAPACITY 

(year) (year) 

Juba Sugar Sugar 67,000 T 67,000 T 26,900 40 
(Land disposal Molasses 13,200 
Without treatment) 

Jowhar Sugar Sugar 40,000 680 1.7 
(Land disposal) 

Jlllogad i shu Oi 1 Edible oil 45,000 T 0 0 
(Land di sposa 1) Crushing 140 Tid 

Refining 1,000 T 

Pasta Jlllogadishu Pasta 13,200 T 11,000 85 
(Insignificant waste) Macaroni 3,100 T 1,600 52 

Sopral Meat Canned 1,800 T 0 0 

Kismayo Meat Canned 5,000 T 125 2.5 
(No market) 

ITOP Fruit Canning 0 0 
(Lack of raw materials) 

Jlllogadishu Milk Milk and 6 million 1 56 million 1 0 0 
(Land disposal) cheese 

Bottling, Jlllogadishu Coca Cola mi 11 ion cases 455,000 46 
(Land disposal) 

Cigarette, Jlllogadishu 1000 T 270 18 
(Minor pollution) 

Soma ltex 8a 1 ad 22.5 million/yard 38 million/yard 5.2 M.Yard 23 
(Land disposal) 

Tannery, Mogadishu Skins 459,000 217,500 47 
(Extreme pollution Hides 90,000 26,100 29 
Land disposal Shoes 120,000 44,000 25 
without treatment) 

Tannery, Kismayo Skins 360,000 120,000 33 
Hides 10,000 

Packing, Jamama 18 mil. pieces 3.8 mi 1. 20 
(Land disposal (card box) 16.8 million pieces 4.2 mi 1. 25 
without treatment) (Polyethyl) 
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Table 2 (continued) 

INDUSTRY PRODUCTS INSTALLED llOfiESTIC NEEDS PRODUCTION 
CCJIItENTS AND CAPACITY Units Capacity (S) 

"'-'STE DISPOSAL (year) (year) 

Chemical, ~adishu Detergent 65,000 T 15 
(Land disposa 1 ) 

Soap 20,000 T 0 15 

Phanaaceutica1 Antibiotics 0 0 
(land disposal) 

Urea, ~adishu 45,000 T 15,000 T 500 ( 1985) 9 
(Sea disposal) 

Refining Petroletlll 460,000 T 600,000 T 125,000 ( 1985) 31 
(Sea disposal) products 

Power plant 40PII ? 
(Sea disposal) 

Cement, Berbera 200,000 T 200,000 T 0 0 
(Commence in 1987) 

Asbestors, Berbera 40T 15 37.5 
(Air pollution) 

Gypstn, Berbera 60,000 T 20,000 33 
(Air pollution) 

Foundry. ~adi shu 610 T 105 11 
("inor pollution) 

Al. Utensils, ~ishu 120 T 9.6 (1985) 8 
(No pollution) 
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N 
t 

LOCATION OF INDUSTRIES 
IN SOMALIA 

1 Cement project 
2. Gypsum factory 
3. Eternik (corrugated sheets) 
4. Shoe and Pickling plant 
5. Somali BQtlling (Pepsi Cola) 
6. Sun-shine detergents 
7. Powdered detergents 
8. Pickling plant 
9. SNAI-BIASA: liquor, 

cosmetics, plastics 
10. Jowhar Sugar factory 
11. Somali Textiles 
12. Hides and shoe factory 
13. Juba Sugar Project 
14. Shoe and Tannery plant 
15. Meal factory 
16. Brick factory 
17. ITO P: fruit and 

vegetable processing 
18. Fish lactory 
19. Fish factory 
20. Ayaan milk factory 
21. National Building Components Co. 
22. INCAS corrugated container plant 

LOCATION OF INDUSTRIES 
IN MOGADISHU 

1. Tannery. Shoe and Leather lactory 
2. Cigarette a!'ld Match factory 
3. Foundry and Mechanical Workshop 
4. Edible Oil factory 
5. Flour Mills 
6. Aluminium utensils factory 
7. Allamagans furniture 
8. IFCA insect sprays, toiletries 
9. Basta spagh~tli factory 
10. Warshadda Masaamiirta 

(wire products) 
11. Somali Prefab building materials 
12. National Bottling (Coca Cola) 
13. Oil Refinery 
14. Urea Plant 
15. Somali GAP fibreglass boats 
16. Foam Industry 
17. Bail Soap factory 
18. Sharif Zein garments factory 
19. Deeqa stationery manufacturer 
20. Pepsi Cola 
21. Haplas plastic materoals 
22. Alba soli drinks 
23. lgfas pharmaceuticals 
24. Shamow Bros aluminium 
25. Warshadda Daawada 
26. Multifabric Somali 
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The extraction of limestone and sand from coastal quarries, such as those in Plogadishu, is 
directly related to the location and scale of construction activities. The iq»act upon coastal 
dune systems and beach profiles could be reduced through the development of more inland sources of 
aggregates and stone blocks. However, the distances involved may be considerable due to the 
extent of the coastal plain near major centres on the southern coast. At Berbera inland quarries 
provide the main source of building stone and limestone but the distances involved are some 15-20 
km. 

2.4.4 Energy and Power 

Hydropower 

A 5 l'tW generating station is powered by water stored by the Fanoile dam on the Juba river. 
A 100 l'tW station is planned for the proposed Bardere dan on the Juba. Electricity from these 
generating stations will mainly supply the cities of Plogadishu and Kismayo and their surrounding· 
districts. 

Diesel and steam generation 

There is a series of diesel generating stations located along the coast and a new steam 
power station was coq»leted at Gezira during 1984. Together, hydro-electric, diesel and steam 
generating plant represents a total potential supply of 60,000 KW with some 26,000 KW or 43 
percent serving Mogadishu. 

Government policy is to increase the total generating capacity with priority being given to 
the regional centres of Kismayo and Bardoa. Funds are being sought from the Finnish Government to 
support the iq»rovement of electricity supplies in the regional centres. 

A windmill development project was planned for 1985 based upon support from DANIDA, however, 
we were not able to obtain infonnation on the progress of the project, its design capacity or 
locatlon. 

The major demand for electricity is associated with the concentration of settlements and 
industrial activity in the coastal zone. The remaining area of the country with its highly 
dispersed population commands a relatively small total electricity supply and only limited 
distribution with major inland settlements fonming the focus of both supply and demand. 

Influence on coastal and marine resources 

The potential iq»act of the generating facilities is limited due to the small capacity of 
the plants and their dispersed locations. The potential thennal pollution from the coastal power 
stations is minimized by the strong currents close to the shoreline. The dam storage systems on 
the Juba pose more serious problems related to changes in stream flow and entrapment of sediments 
which can influence water salinity and nutrient exchange in the lower reaches of the river 
system. Due to the multiple purpose design of the dams (irrigation storage, hydro-power and flood 
control), the hydro-electric function plays a less significant role in changes in river flow 
conditions than the storage and periodic release of water associated with irrigation. 

2.5 Transport 

2.5.1 ~rine Transport and Ports 

~rine transport is vital to Somalia's eco~. Virtually all exports are sent by sea. 
Coastal trade is iq»ortant, however, road transport fonms the major means of moving goods, fuel, 
etc. within the country. Coastal trading based on dhows and other vessels has declined. This may 
be due to the fears that coastal trading would become nationalized. The decline in coastal 
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shipping has increased the isolation of coastal fishing CCIIIIIIInities which depend heavily upon dhow 
traffic to bring in new boats, fishing gear and supplies. Coastal trading also provides the ~in 
means of 1110ving dried and salted fish to market centres (FAO/World Bank- 1981). 

ftajor exports are : livestock and bananas (which together account for some two-thirds of all 
exports), hides and skins, heavy fuel oil, meat, fish, ¥rh and frankencense. ftajor ift1)0rts 
are: foodstuffs, constner goods, textiles, crude oil and refined petroletlll products, vehicles, 
building ~tedals, machinery and equipment. 

"09aetishu is the •jor port handling over 50 percent of all traffic. Berbera is the only 
•jor port on the northern coast but Bosaso has customs services and serves as a ~jor shipping 
point for 1 ivestock. Ki SIMYO on the southern coast a 1 so ranks as ~~~ajor port perfol"'lli ng i~~portant 

roles in the export of bananas, livestock and the developaent of fisheries. Nerca is referred to 
as an active port in several references, however, when we visited the town the pier was derelict 
and we were told the trade in bananas has shifted to "09aetishu and Kismayo. 

The developMent of port facil itles generally creates significant i...,acts upon coastal 
areas. Apart fn111 the effects of construction, there are related issues such as oil pollution 
fr'OII accidental spills or, as in the case of the ARIADNE, major accidents involving the sinking of 
ships and the release of the cargoes into the sea. These latter problems can nol"'llally be 
rectified, however the construction of a port introduces a ~or, pel"'llanent influence into highly 
dynalic coastal systa~S. Great care 11111st be taken in both the design and construction of port 
facilities to avoid negative environ.ent i...,acts where feasible. This requires high standards of 
coastal engineering and the incorporation of environmental factors into the evaluation of 
alternative port locations. 

Port developMent in SoMalia has been a Mixture of extending old facilities and the creation 
of new port areas. For ex-..le, the IIDdern port of Berbera was established relatively recently 
and has subsequently been extended. ftogadishu also has a new port replacing the old port which 
lies to the north. 

While no critici• is being IMde of the facilities theMselves, there does not appear to have 
been any detailed envii'Oflllental assesSMents of port developnent options or any monitoring of the 
i...,act of new construction. Given the significance of 111arine and coastal resource systems to 
Sc.alia's developaent 110re attention 11111st be paid to the i...,act of port construction and 
•nage~~~ent. Ex-.les of issues which are related to the developnent of f'ogadishu are: (1) the 
extensive ~rrying and sand •ining required to construct the port took place in the adjacent 
beach/sand dune systa~S leaving a derelict ~rry and adding to the problMS of sand dune 
.-..Jbilization; (2) filling of the sand bypass syst• of the old port has created a problem of 
siltation rendering the old port of li•ited value and there is evidence of related beach 
starvation and erosion to the north of the old port along the lido Beach. 

There are proposals to build a deepwater port at Nerca and, in the absence of c~rehensive 
environ~~~ental assesSMents which ex•ine alternative sites and potential i...,acts, there 1s a danger 
that avoidable envi,....tal damage will be incurred. 

Given the wide authority and powers over clevelop~~ent along the coast exerched by the 
"inistry f'f ftarine Transport and Ports, it is i..,artant that a nucleus of staff be trained in 
coastal •naga~~ent. Specific attention should be given to coastal dynaaics, enviromaental 
assess.ent, coastal engineering and coastal area lllnagt!lllent and planning. Close coordination 
should be developed with the "inistry of Public Works which is in charge of Major construction 
projects and with other "inistries which would be affected by port development activities. 
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2.5.2 Roads 

Road transport forms the major mechanism of trade between the regions. Coastal roads, such 
as the one linking Ptogadishu, Jlllerca, Brava and Kismayo, are often constructed in envirorvnentally 
sensitive areas and are called upon to bear heavy vehicle traffic in all fonms of weather. These 
conditions require high standards of route location, construction and maintenance. If a road is 
put in the wrong place or inadequate foundations and drainage arrangements are made it may suffer 
continual damage. The coastal road to the South of Ptogadishu has a history of sand encroachment 
due to the destabilization of sand dunes. The only road leading to Jlllerca was earlier blocked by 
sands which stimlated the goverrvnent's efforts to prarote the dune fixation progr.wne. In Brava 
the new access route is threatened by poor drainage arrangements which are causing erosion which 
will undermine the road's foundations. The main road leading to Kismayo also suffers fran poor 
drainage and in adjacent sand dune areas massive erosion is evident. 

2.5.3 Airports 

Somalia's two international airports - Berbera and Mogadishu - are built in coastal 
locations. Other airports such as those at Bosaso and Kismayo are also located adjacent to the 
coast. 

Airport construction in arid coastal regions of the tr-opics presents special problems due to 
the need to deal with extended dry periods, periods of intensive rain, strong winds of seasonally 
variable direction and the fragility of coastal landforms such as dunes. As in the case of ports 
and roads, envirorvnental assessment procedures should be followed to examine alternative locations 
and very high standards of engineering, construction and subsequent maintenance are required. 

2.6 Tourism 

Tourism is virtually undeveloped in Somalia. The potential for future development is 
limited by the relative isolation of the country in respect to international air flights, poor 
infrastructure and a general lack of diversity in tenms of major tourist attractions. The fine 
sand beaches do represent an attractive element for the tourist, however the distance from major 
European centres in relation to the accessibility of West Africa puts Somalia at a disadvantage. 
Game parks and marine reserves, including coral reefs, could also be considered a tourism 
resource, however neighbouring countries such as Kenya have a far better range of established 
parks which places Somalia in a less competitive position. 

A development plan for tourism has recently been prepared with the assistance of a 
consultant working with the Plinistry of Tourism. This plan places great eftllhasis upon linking 
marine resources such as cora 1 reefs and the proposed Bush-Bush nat iona 1 park with tourism 
development. 

New legislation has been passedY (but not yet ratified) g1v1ng the Plinistry of Tourism 
broad powers to create "Tourism Zones" in which strict controls over land use and development 
would be instituted. Controls would also apply to the siting of facilities, construction, water 
provision and sewerage services associated with hotel development. 

The Tourism Development Plan and accompanying legislation represents a major step forward in 
the planning, development and management of tourism. It also represents an opportunity to 
establish mltiple yet COI1)lementary fonms of land and water resource use. By 1 inking natural 
resource development and conservation options, such as the establishment of marine parks and game 
sanctuaries in association with tourism, it would be possible to increase political support for 
conservation measures and to derive income from tourism to improve foreign exchange earnings. 

y Tourism Development Act of 1984 
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If the Pl~n is ~dopted and the legislation is ratified, the potential impact of tourism in 
the coastal zone could be focused to suitable locations and ameliorated through appropriate 
NMgellent measures. Controls over the developnent of tourist facilities would form the primary 
..chanis. for reducing and ameliorating adverse impacts. Thought should also be given to 
Managellent measures to strengthen the ability of fragile coastal ecosystems to wHhstand increased 
use. For exa.ple, access to beach areas would need to be controlled and boardwalks constructed to 
conserve the vegetation which helps Mnd the sand and prevents erosion. Such practices are comnon 
in tourism NMgement plans. They will be particularly in.,ortant in Somalia where grazing of 
livestock in beach and sand dune areas is comnon and the available vegetation is already under 
stress. 

The creation of performance standards for project design and maintenance of facilities and 
their enforca~ent is critical to the successful iq»lementation of any development. Appropriate 
standards and enforcement procedures plus well trained and motivated manpower will be required. 
Given the shortage of manpower, it will be in.,ortant for the "inistry of Tourism to develop good 
working links with the "inistries of Public Works and Marine Transport and Ports to coordinate 
activities, ensure that manpower skills are made available and that facilities such as sewage are 
installed and maintained properly. 

2.7 Urban and Rural DevelopMent 

Planning for land and water resource development must take into account trends in population 
growth, migration and human settlement. Current estimates place the total population of Somalia 
at 5,384,202 persons (PINP, 1985). Annual natural growth is estimated at between 2.8 and 3 
percent. "igration plays an in.,ortant role in the distribution and growth of the population. 
"igration from northern Somalia and Ethiopia, combined with a high rate of natural increase have 
created a relatively high rate of population growth in southern Somalia. The growth rate in urban 
areas in southern Somalia is estimated at approximately 10 percent per year while the settled 
population in rural areas is growing at an estimated rate of between 5 and 8 percent (LROC, 
1984). Growth amongst oomadic populations is variously estimated at between 2 and 3 percent per 
year. 

The tr-ends in population growth and migration suggest that recent high rates of settlement 
of new agricultural lands and the expansion of urban and rural settlements will continue. With 
the limited capacity of rangelands in lower rainfall areas to absorb either increased nomadic 
populations or increased nllli>ers of livestock, there will be increasing pressure on the less arid 
coastal grazing areas. There will also be a continuation in the long-standing trend in 
sedentarisation of the oomadic population into areas of mixed farming and livestock. Due to 
existing high rates of land uptake in areas of higher potential for permanent cultivation and the 
limitations upon the expansion of irrigated cultivation posed by limited water availability in the 
middle Scebelle, there is a high probability that future agricultural development and rural 
settlement will focus on the lower Scebelle, lower Juba and inter-riverine plain between these 
river systems. There are already plans for new refugee settlements in these lower coastal plain 
areas. 

The sectoral report on ,..rine Pollution contains an estimate of the population in coastal 
districts. This reveals that some 30 percent of the total population lives in the coastal zone. 
If the districts in the northern, central and southern regions are caq»ared, it is clear that more 
than 69 percent of the coastal population lives in southern SOIIIi"lia. Of the southern coastal 
population 44 percent live in the coastal settlements of Kismayo, Brava, Merca and Plogadishu. The 
population of Mogadishu represents some 11 percent of the total coastal population. 
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2.8 The Econaalic and Social Significance of the Soallli Coastal Zone 

If the broad definition of the Sallli Coastal Zone dis~ssed earlier is used, a large 
percentage of the agricultural lands suitable for the devel~t of pel"'llnent crops, i~~~PGrtant 
grazing lands, and flshery resources are located in coastal land and adjacent marine areas. Given 
the heavy dependence of the Solllli econcJIIIY on primary resource production to supply both dollestic 
food and material require~~ents and exports, managea~ent of the coastal resource base will play a 
central role in national develo.-nt in te,_ of .eting the basic needs of the expanding 
population and supplying raw 1111terials for secondary econc11ic development. 

The coastal zone also contains the majority of all industrial activities which represents a 
major ca~~Riblent of public investMent, a concentration of the available technical and -...gerial 
skills, and a lllajor source of clclllestic inccJIIIe and foreign exchange earnings. Future econc.ic 
development will depend heavily upon expansion of the industrial base to transfol'll pri•ry 
resource production into secondary econo~~ic products for cklllestic cons...,tton, for i..,ort 
substitution and the creation of an expanded export •rket. Access to ports and sea 
connunications associated with the •jor urban and industrial areas will also play a llljor role in 
the development of trade. 

The concentration of some 30 percent of the total population in coastal CCIIIMinities and 
rural districts provides both an extensive labour pool and a relatively concentrated dollestic 
market. Both the inherent natural resources and the concentration of social and econc.ic 
resources within the coastal zone reflects the existing and potential value of coastal areas in 
Somalia's development. 

Given the high rates of natural population growth and inward •igration to southern Salllia, 
and the concentration of industry, CCIIIIerce and agricultural land with potential for further 
settlement, the coastal areas of southern Salllia will foiW the focus of future devel~t. The 
management of both rural and urban devel~t in the southern coastal zone will require a llljor 
new initiative if development of coastal and 1111rine resources is to keep pace with population 
growth. The continuation of existing sectoral approaches will not provide an adequate response to 
this development challenge. A coastal area ·~t and plaMing initiative should be 
considered as an appropriate mechaniSII for integrating and coordinating sectoral develo.,_nt 
policies and initiatives in relation to the ability of coastal and •rine resources to support 
deve 1 opment. 

While it will be extremely i~rtant to develop resources such as fish stocks and arable 
lands on a sustainable basis, it will be equally i111portant to rectify existing prob181S which 
reduce the quality and productive capacity of natural resource systaiS such as pollution of 
groundwater supplies. The successful development of pri.ary, secondary and tertiary resource 
opportunities will require increased standards of resource assesSIIeftt, planning and allocation and 
day to day management. Given the cCJq)lexity of the relationships between coastal and .arine 
ecosystem and man's use of the coast, there will have to be concmaitant advances in govem.ent 
acbinistration, manpower training and legal arrange~~ents. To these ends, the adoption of a 
working definition of the Somali Coastal Zone may prove a useful tool in defining appropriate 
bio-physical management units, resolving conflicts between sectors of the ~ and the 
pranotion of nultip1e-use of coastal and marine resource systaiS. 

3. PROBLE..S AND ISSUES ASSOCIATED WITH THE MNAGEMENT OF ~STAL AND MRINE 
RESOURCE DEVELOPRENT 

3.1 ~jor Development Problems 

One of the fundanental issues associated with the develo.-nt of •rine and coastal 
resources in Somalia is the liMited perception of !Mjor environ~~~ental prob1811S. The te,_ of 
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reference for this •ission reflect Sonlllia's perception that the major coastal and ~~arine 
development problans are related to 111rine pollution. The field observations and discussions with 
agencies in Somalia revealed that there is little signUicant marine pollution. The Njor 
problans are land based and have only a limited effect on mrine resources. However, their 
current i...,act upon coastal land and water resources is very significant and, if nothing is done 
to i...,rove coastal areas management and planning, the development potential of coastal and marine 
resources may be severely reduced. 

The development problems of primary significance are natural hazards, land based industrial 
and nmicipal pollution and the generally low standards of management and planning associated with 
the allocation and use of resources. These are dealt with in more detail below. 

3.1.1 Natural Hazards in Somali Coastal Areas 

"igration of sand dunes: 

Remobilized coastal dunes and the fonnation of new dunes pose a threat to comoonications, 
settlements, arable lands and livestock grazing areas. There is an uninterrupted sand dune system 
extending some 1,800 km along the eastern coast fran Eli in the North to the border with Kenya in 
the South. The distance at which these dunes are found fran the sea ranges fran a few meters to 
approximately 2S km. The majority of the dunes are stable, however, there are large areas of 
destabilized dunes in areas scattered along the coast. The exact location of these areas is not 
well documented. 

A recent UNSO report (UNSO/DES/SOOS0/001, Plarch 1984) states that there are 150,000 ha of 
fonmerly stable dunes which have been reactivated to the South of ~adishu, while active dunes to 
the North of ~dishu extend over an area of 315,000 ha. The report emphasizes that the size of 
the area is less disturbing than the accelerated rate at which active dunes appear. 

The Government of Somalia is well aware of the hazards posed by mobile dunes and has given 
priority to restabilizing a 200 km stretch of dunes along the ShallanOood-"tJdun-Brava road. In 
this area, 80 percent of the estimated dune area (150,000 ha) is thought to be migrating at a very 
rapid rate. This area has suffered repeated encroachment of mobile dunes onto the main coastal 
road serving the south between ~rca and ~adishu. Apart fran disrupting road comoonications and 
access to the port of ~adishu for the export of crops, migrating dunes also threaten the 
irrigation areas which produce major export crops such as bananas. 

UNEP and tJNSOll have sponsored missions to examine the problem and to provide advice on 
measures to restabilize mobile dunes. These reports cite major causes of dune reactivation 
including: overgrazing, tran.,ling, quarrying and sand mining (construction sand), water erosion 
resulting from urban development, poor maintenance of road drainage systems, the incursion of 
marine sand and increasingly arid conditions in the area to the north of ~adishu. It is 
believed that dune destabilization originated during the 1960's and has accelerated rapidly. 

!I Sand Dune Fixation Report in the Democratic Republic of Somalia: "ission Report by Olaolu 
Babalola, UNEP - NA 79-4413; Inventory of Sand movement in Somalia, UNSO/OES/Sot1/80/001, Plarch 
1984. 
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The National Range Agency (NRA) has an •anti~sertification• division which is responsible 
for measures to contlat the dune probla~. A progra~~~~e for reafforestation is being iiiiPlemented in 
an attempt to restabilize dunes in specific areas. The first efforts at restabilization began in 
1910 at the behest of President J.M. Barre based upon a self-help progrann~e involving the 
Department of Forestry of NRA, the anny and local labour. Since 1910 three donor assisted dune 
fixation projects have been implemented at: 

(a) Brava and Merca - through the Danish International Development Agency; 

(b) Shallald)ood (south of Mogadishu) - through the help of the Italian Government; and 

(c) Adale (north of Mogadishu) with AGFUNO support. 

We are not in a position to say whether current efforts are sufficient to adequately address 
the hazards of dune reactivation. The UNSO consultants report (UNSO - 1984) is very thorough and 
provides detailed management reconnendations for the different areas studied. These 
reconnendations include a revision of soci~onanic policy to reduce human and animal pressures 
on large, severely affected areas where a regional rather than a site specific approach is 
required. This implies prohibition of human accesS" and livestock grazing in the South western 
sectors of active dunes to the north of Mogadishu. Whether this very strong reconnendation is 
socially acceptable to the nanadic pastoralists is a very important question. Prohibition of 
access to land is counter to Samali culture and is cited as a major st.-,ling block to the 
implementation of plans for wildlife refugees and national parks. If such a prohibition was 
accepted by the Government it is not clear how they could actually implement restrictions given 
the shortage of trained manpower, problems of access and the costs involved in transport and 
enforcement. Unless grazing is restricted, it is difficult to see how the dune problem can be 
adequately addressed. 

There are associated issues which are not well docllllented which we have observed and 
contribute to the management problem associated with dune nobilization. These include: the lack 
of real control over the extraction of 1 imestone blocks and sand for construction fnn quarries 
adjacent to the shoreline; the lack of control over development in the fore-dunes in beach 
systems; the absence of coastal protection measures associated with dredging, the extraction of 
coral reef materials for building materials or for other purposes such as reef removal to increase 
flushing of wastes fnn the abattoir at Mogadishu; and the absence of environmental engineering 
standards pertaining to urban and industrial development and road construction and ~naintenance. 

The environmental sensitivity of the dune systems and associated coastal ecosystems, 
including beaches and coral reefs, is only beginning to receive attention. Our Somali 
counterparts fran the Ministry of Marine Transport and Ports and the Ministry of livestock 
Forestry and Range are aware of many of the above issues. Measures to increase control over 
activities such as quarrying and to seek reinstatement of the ground following the cessation of 
operations are being initiated. Specific help has been requested fran the team to provide 
management advice and reference material to help in the improvement of the management of coastal 
and marine resource use. Suggestions for further help are dealt with at the end of this report in 
the section on conclusions and reconnendations. 

Even though new initiatives are being taken to control development in environmentally 
sensitive areas, there is a general lack of knowledge about coastal dnd marine resources and 
management parameters. While every effort should be made to help in this area, it is equally 
important to give attention to the need to improve development planning at the regional and local 
level and to seek improvements in the coordination of resource development efforts. This idea is 
further developed in the section on land and water use planning and management. 
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Floods are a Mtural fNture of river systeiiS in are.s where there are IRijor fluctuations in 
rainfall. The are. over which the flood waters spread is defined as the 'Flood Plain' which 
serves to absorb the energy of the flowing water and to trap sediments transported from upstrea111 
are.s. 

Flooding in the coastal plain is c011111011 to both the Juba and Scebelle river systeniS. The 
tw rivers rise in Ethiopia and due to strained relations between the tw countries, there is 
little prospect of developing COIIplanentary river basin IRilnagement schemes for either river. At 
the present ti11e, floods along the Scebelle in Ethiopia reduce potential peak flows in lower 
re.ches of the river in Salalia. However, flood containnent measures such as banks or dykes 
constructed along the river in Ethiopia could increase the flooding hazards in Somalia. In 
contrast, efforts to control erosion rates in the upper watershed in Ethiopia could help reduce 
siltation in the river systalt cre.ting benefits in Sanalia such as reduced flooding or siltation 
of irrigation channels. 

While the upper reaches of the Juba or Scebelle systans cannot be considered as part of the 
ScliRilli coastal zone, the IIIIMgeMent of activities in these river basins has a direct bearing upon 
coastal area IIIIMgellel'lt. The lUSt serious floods along the Scebelle are found near Jowhar and 
below Afgoi both of which are located in the lower coastal plain. 

Flood control ~~easures, including amanlcllents to raise the height of natural levees, have 
been constructed but suffer ft"'CCII poor ~~ainteMnce and ft"'CCII fanners cutting breaches in the 
ef!C)anlcllents to irrigate fields. A World Bank (1984) report which discusses flood control places 
gre.t ~sis upon structural measures to defend villages from flooding. However, dykes, rellef 
caMls and off-stre• reservoirs are capital intensive, require continuous maintenance and, as in 
the case of the amanlcllents ~~entioned above, uy i..,ecte the use of the river's waters for 
i111pr0ving the yields of field crops. It may be sensible to seek non-structural watershed 
IIIIMgement solutions including, re.fforestation, agro-forestry, in.,roved water 1111nagement and to 
let the flood plain continue to function as a natural flood control ~hani~. 

The use of the flood plain to serve its Mtural function is referred to in the World Bank 
(1984) report in tei"'IS of establishing "flood zones". However, the zones referred to are couched 
in tei"'IS of excluding other uses. While the team has not had the opportunity to make a detailed 
ex•ination of the flooding probh11, alterMthe solutions Might be explored based upon 
non-structural approaches, by deliMiting natural flood plains and discouraging settlements in 
these areas, and by devising agricultural systeMS which can accOIIIIOdate periodic flooding. Steps 
wuld have to be taken to reduce the short-tenll risk to villages during the period in which 
watershed 1111nage11ent ~easures wuld start to take affect. IIIIProved land use planning wuld also 
help to steer future settlement developMent away from flood prone areas. 

It should be rentelllbered that structural measures may only serve to increase and accelerate 
the flow of water during peak periods and to concentrate the full force of those waters in the 
lowest reaches of the river systa.. Given the irregularity with which the Scebelle river reaches 
the sea, it wuld be extremely i!llpOrtant to consider the in.,act upon the coastal areas where the 
Scebelle flows including the freshwater wetlands and the intennittent channels to the sea. 

Flooding along the Juba syste111 is IIIOSt serious in the flood plain below Oujtma. This area 
is the focus of banaM and sugar plantation development. The construction of a dam at Bardere is 
planned to provide increased irrigation water storage and wuld also serve to retain flood waters 
and to control their release. The World Bank (1984) report stresses the need for structural 
measures to control flooding in the lower flood plain. We have not been able to examine the 
project documents pertaining to the Bardere d• but, if strict control over land use and 
vegetation management in the watershed above the dam is not part of the scheme, there may well be 
problems of siltation, forshortening of the economic life of the project and longer-tenn increased 
flooding hazards. 
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~n·s influence in increasing the incidence and severity of natural hazards 

Both the remobillzation of sand dunes and the incidence of flooding in coastal districts 
represent natural hazards whose incidence and scale of iq>act have been increased due to man's 
activities. The reduction of such hazards and the social and econanic stress they generate 
requires both a sound understanding of the environmental systems and the management of diverse 
activities which have a collective impact upon those systems. This is a primary reason why 
environmental assessment and land and water resource management 100st play an increasing role in 
planning the development of Somalia's natural resources. 

3.1.2 land Based Pollution 

~rine pollution derived from land-based sources is not a major problem due to the 
relatively minor and highly localized emission of industrial and danest ic wastes reaching the 
sea. However, pollution of coastal land and water resources has reached an alarming level. The 
seCtoral study of land-based sources of pollution and the marine and coastal area development 
study have identified and given priority to the following environmental problems: 

(a) Discharge of toxic tannery wastes to the sea at Brava and Kismayo and on land at Mogadishu. 
The discharges at Mogadishu are located in an area where a shallow ground water aquifer 
supplies domestic drinking water; 

(b) Discharge of sewage from hotels, commercial premises and government institutions directly to 
the sea at Mogadishu; 

(c) Inadequate refuse managment in settlements, especially the capital city Mogadishu; 

(d) Poorly developed and maintained water supply networks and low standards of water quality. 
In Kismayo people are receiving untreated, silt laden water from the Juba river even though 
a modern water treatment facility was provided by a donor assistance. The facility has not 
been maintained; 

(e) Housing and sanitation problems are acute in many settlements; 

(f) Environmental monitoring is virtually non~xistent and critical enviromental health tests 
are not being carried out; 

(g) Absence of adequate mechanisms for coordinating environmental management activities such as 
the control of 100nicipal waste discharges and industrial emissions or maintenance of 
groundwater quality; and 

(h) Public awarene'ss of the danger to health due to deteriorating sanitation arrangements or 
water quality is low. 

Each of these factors is discussed in more detail in the sector report on land Based Sources 
of Pollution 

3.2 Issues Related to Current ~rine and Coastal Development Problems 

The generally low level of perception of environmental problems and their impact upon social 
and economic development efforts is part of a chain of events which leads to the degradation of 
resources and the loss of development options. The mission was greatly encouraged by the concern 
shown by officials over the need to pronote improved standards of environmental management and 
resource development. A fundamental difficulty facing the Somali Government is lack of 
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infonnation concerning coastal and marine resources. The absence of basic 1111nagement principles 
and guidellnes relating opportunities and constraints posed by the environment to development 
planning policies and actions also poses a severe probleM. Factors which contribute to the marine 
and coastal resource development problaRS in Sonlalia are dealt with below. 

3.2.1 Environmental Assess.ent 

The fishery surveys and stock assessments available for Scllalla are inadequate for the 
developMent of sustainable fishery activities. The same conclusion can be applied to most coastal 
resource systeiiiS. For ex..,le, there are no c~rehensive studies of coral reefs, the fish stocks 
they support or their abillty to sustain touriSII or the harvesting of semi-precious corals. 
little is known of the areal extent and species CoqM)sition of 111ngrove. No detailed beach 
surveys have been conducted to determine their international significance as nesting areas for 
endangered species of turtles or birds. There is a wide range of basic questions concerning the 
abillty of SamaHa's coastal and marine resources to respond to development initiatives. 
Nevertheless, sensitive and highly ~ic coastal ecosysteMS are being developed for uses such as 
•ining which drastically alter their character. ftajor donor assisted projects are also being 
formulated based upon inadequate assessments of renetMble resources. The fish processing plant in 
KiSIIayo is a case in point. In essence 111jor sectoral development efforts are being iiiPlemented 
based upon little knowledge of the systems upon which they are dependent. 

In addition, little is known of the linkages between coastal ecosystems. Obvious Hnkages 
such as flooding in the lower coastal plains of the Juba and Scebelle rivers resulting fnn 
upstre• land use development are recognized, but it~Proved land and water management of upland 
areas is not seen as a ~~~eans of itiProving the econcJIIic viability of flood affected activities in 
the coastal zone. ftana.-nt of the Juba river systa. was never discussed by any of the officials 
we •t in te,_ of changes in hydrologic cycles, agricultural chalical wastes or sedimentation 
affecting coastal and 111rine resources such as the shriiiP fishery in the Juba delta. 

Based upon an i..,roved understanding of coastal ecosystems and their linkages with inland 
and 111ri ne areas, the abi 1i ty of coasta 1 resource systems to support different forms and 
intensities of develop~~ent needs to be defined. Specific topics which need to be addressed are: 

(a) sustained fisheries development of inshore fish, shriiiP and lobster stocks; 

(b) the application of extended environmental assessment (ecological, economic and 
socio-cultural evaluations) of livestock grazing in coastal sand dune areas to determine 
acceptable .eans of regulating grazing pressure; 

(c) 1 imestone and sand mining in areas adjacent to the sea; 

(d) conservation of coral reefs to prevent coastal erosion from wave activity and the subsequent 
destabilization of coastal sand dunes; and 

(e) carrying capacity of coral reefs and beaches in terms of potential touriSII development. 

The assessment of coastal and marine resource systems also needs to be strengthened in terms 
of providing infomaation on alternatives for development. Two types of alternatives need to be 
exa.ined. The first relates to single purposes versus multiple-use options for the management of 
coastal and ~~arine resources. For exan.-le, coral reefs can act as a buffer to coastal storms, 
supply limited aiiiOUnts of li•stone or s•i-precious corals, provide nutrients and nursery and 
spawning areas for com~ercially valuable fish stocks and provide an attraction for tourists all at 
the san~e time if the uses of the reef are carefully 1111naged. 
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We saw little evidence of Celq)rehensive enviromental evaluations or the determination of 
11111tiple-use development alternatives during our visit to Somalia or in project reports and 
published materials. The National Tsetse and Tryponosoniasis control project (LROC/1985) does 
present an analysis of the agricultural resources of coastal areas and a good example of project 
planning where ecologic, economic and sodo-cultural information is integrated. However, the 
exposition of single versus multiple-use options for coastal and marine resources will require 
more detailed information on a broader range of topics than is normally collected and analysed for 
a sectoral activity such as agriculture or fisheries. It requires information on: (1) the ability 
of individual resource systems to respond to alternative fonns of development, (2) information on 
interactions between different fonns of use, and (3) the form and level of management required to 
pronate the desired development. However, the choice of alternatives is not promoted by current 
sectoral evaluations of the development potential of resources. For example a forestry department 
defines the ability of a forest to produce timer, however they are poorly equipped to conduct 
evaluations of agricultural potential of different forest sites. The current strong emphasis upon 
sectoral resource evaluations often leads to conpetition between agencies and the assessment of 
alternatives is often more a question of political power. This can lead to short tenm expediency 
where the best productive agricultural soils may be given over to banana plantations instead of 
mixed cropping systems producing both export crops and import substitution crops. 

People naturally guard their sectoral activity and give as little away to other uses as is 
possible. The result is both poor resource assessment for sustained development and inadequate 
information for the evaluation of development alternatives. 

We therefore suggest that a new approach be taken to the collection and evaluation of 
information based upon natural resource systems, their functions and interlinkages. Instead of 
forestry surveys of species Celq)Osition and standing stock, or the range survey of mangrove for 
camel fodder, more balanced and objective studies need to be conducted which do not predetermine 
the form or limit the scope of assessments of alternatives. We further suggest that the 
assessments be coordinated by a centralized body - such as the "inistry of National Planning and 
their proposed inter-c1gency •Enviromental Coordination Ccmnittee". This would help promote a 
clearer understanding of the major resource systems, their ability to support development and 
limits to development which are related to physical factors such as soils, public investment in 
roads and other infrastructure, manpower skills and problems associated with current development 
(misallocation of resources, pollution, erosion, water shortages, etc.). 

The second form of alternative which needs to be addressed is the evaluation of alternative 
locations for projects and activities. For example limestone and sand materials quarried for 
construction purposes may be found in different locations. The benefits and disbenefits to the 
Somali econ~ of quarrying these materials in beach areas versus less fragile inland enviroments 
needs to be evaluated so that options can be presented to decision makers such as the staff of the 
Harbour ~ster's Department. The same concept can be applied to other activities such as tourist 
hotels. 

Fron our own work in Somalia we would suggest the following fonns of information are 
required to pronate improved evaluations of development alternatives: 

(a) Assessments of the cClq)atibility of different fonns of resource use and determination of 
multiple-use opportunities which maximize the development potential of natural resource 
systems. An example would be the use of mangrove for coastal erosion control; fisheries 
conservation; limited fuelwood and charcoal or other minor forest product production; 
woodchip production; control of salt water intrusion into ground water suppli~s. etc. 

(b) Assessment of the enviromental, social and economic impact of different fonns and 
intensities of development. This would help to define the costs or benefits which would 
result fron management controls over specific activities. For example, would the 
enforcement of standards of agricultural waste discharges into rivers result in significant 
reductions in damage to river fisheries, irrigation, water supplies, etc. 
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(c) What in.,rove~~~ents could be made to existing development to in.,rove product ion and reduce 
land requiraaents. This is particularly significant to issues such as livestock grazing, 
quarrying and urban and industrial development. Such analyses help to reduce resource 
competition, t.prove the cost effectiveness of public investment in infrastructure and help 
to promote R>re effective resource management to meet national targets of resource 
production; and 

(d) What landl~ter uses require coastal locations and which are not c~tible with other 
coastal uses. These uses wHl require exclusive use of specific coastal areas and the 
trade-off associated with alternative locations should be explored. 

This list can be extended, however, we suggest the theme we have indicated of in.,roving the 
use of resources by looking for llllltiple-use opportunities and alternative strategies for 
improving existing resource use is a key point which should be built into the Action Plan. 

3.2.2 Land and Water Resource Planning and Management - Institutions and Sectoral Responsibilities 

The National Development Plans prepared by the Ministry of National Planning (fiiiNP) in 
association with the Ministry of Finance (MOF) set forth priorities for development programmes and 
sanction projects proposed by sectoral agencies and regional authorities. There are no 
c~rehensive national, regional or local plans for the development or allocation of marine or 
coastal land and water resources. Policy decisions concerning the allocation of physical 
resources and scarce development funds are, therefore, based upon the success of c~ting 
sectoral claims. 

While progrann~e and project funding is controlled by the fiiiNP and MOF, responsibHity for the 
allocation of land or water lies with a series of sectoral agencies including the Ministries of: 
Agriculture; Livestock, Forestry and Range; Marine Transport and Ports; Fisheries; Mineral and 
Water Resources; and Conmerce and Industry. 

Inter-sectoral conflicts 

The competing, and at times conflicting, interests of these agencies can lead to disputes 
over the control and use of land and associated resources. Within coastal areas the problems are 
acute due to both the concentration of population and secondary economic activities and the lack 
of control over primary activities such as livestock grazing and sand mining. In the case of sand 
dune reclamation, dune stabilization efforts by the National Range Agency (NRA) are being 
frustrated by the absence of controls over livestock grazing which is the responsibiity of the 
Ministry of Livestock, Forestry and Range the parent Ministry of the NRA. Apart from the lack of 
coordination between the anns of this ministry, activities controlled by other ministries are 
compounding the difficulties of restabilizing dunes including sand mining (Ministry of Marine 
Transport and Ports), coastal settlements ("inistry of Fisheries) and coastal road construction 
(Ministry of Public Works). There are further conflicts between agencies which make the 
resolution of sand dune problems more difficult including the dispute over who should control sand 
mining in coastal areas between the Ministries of "inerals and Water Resources and Marine 
Transport and Ports. 

The co-ordination and integration of development is, in theory, carried out by regional 
councils presided over by district conmissioners and regional governors. The administrative 
structure of the regions and districts includes representatives of all major national ministries 
and agencies including: MOA, MCFR, NRA and WDA. In practice, the absence of adequate resource and 
environmental assessments, lack of manpower skilled in regional development planning and the heavy 
dependence on foreign assistance leads to a piecemeal project by project approach to development 
planning. 
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Legislation 

There is no legislation which makes prov1s1on for the creation of regional or district land 
or water use plans. The planning and management of urban areas, was earlier dealt with under the 
Town Planning Ordinance of June 1, 1947 which was laid down during the period of British control 
of the northern regions and was most likely based upon the then new planning arrangements in 
Britain. We have not been able to examine this ordinance however the UNEP Regional Seas Report 
No. 49 (1984) cites sections 10 and 13 of the Ordinance. This section deals with the development 
of a town planning scheme with the general objective of securing proper sanitary conditions, 
amenities and other infrastructure in connection with the laying out and use of land within 
townships. Section 13 specifies the factors which mst be taken into consideration in the 
creation of a town planning scheMe. These include: 

(a) the aligrment, adoption, naming, construction, grade, level and width of streets, roads, 
sanitary lanes and other ways, together with the spaces therein to be utilized for 
carriageways, tran~Mys, ways for fast traffic vehicles, footways, boulevards, trees, and 
planted or ornamental· plots and for stands for traffic vehicles and for sites for services 
of public utility and the relation of buildings abutting thereon to the said streets, roads 
or other ways; 

(b) the alteration, re-alignment, renaming, diversion, closing or suppressing of existing 
streets and sanitary lanes; 

(c) the erection, character, occupation and use of buildings and other structures, the building 
line, the height, elevation and construction thereof, the space about the same, the 
percentage of any plot which may be covered by new buildings or on which old buildings may 
be reconstructed, the class of buildings to be erected in specified areas, and the adoption 
of zones within which to regulate the density of buildings for the purpose of securing the 
amenity of proper hygienic conditions; 

(d) the provision, adoption, maintenance, alteration or conversion of open spaces, public and 
private, and of parks, parkways and public and private pleasure or recreation grounds, 
outspans and commonways; 

(e) the preservation of objects of historical or archaeological interest or of natural beauty 
and the provision of access thereto; 

(f) the lines of water~ins and pipes and provision of means for drainage, sewerage and sewage 
disposal; 

(g) the prohibition, removal, demolition or alteration of any obstructive work; 

(h) the payment of compensation in respect of property injuriously affected by the town planning 
scheme. 

This Town Planning Ordinance provides a useful framework for deali"9 with lllilny of the 
existing problems of settlement development. Fran our visit to Berbera it appears that this 
Ordinance is not utilized. Its creation under the fonner protectorate arrangemeRw also suggest 
that it may not have been adopted in the central and southern regions. In Mgacfischu, town 
planning regulations exist but they pertain mainly to building design. Other functions, such as 
services and infrastructure development, are divided amongst agencies such as Public Works or the 
~nicipal water Authorities. No overall planning system dealing with laad wse allocation and the 
coordination of supporting infrastructure exists. 
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The absence of an effective town planning system has led to problems such as the absence of 
adequate sanitation and the encroachment of housing into industrial sites which presents problems 
for the expansion of industry and health hazards to the local population. 

The Coastal Development Project established under law no. 36 (6 Apri 1 1971) provides the 
"inistry of Fisheries with additional powers to plan and coordinate nomad resettlement activities 
initiated under powers set forth in law no. 14 of 1976. This project can detenmine resettlement 
sites, construct schools, housing, hospitals and fishing harbours and manufacture fishing 
equipment and boats. 

The new Tourism Development Act, 1984 makes provision for broad controls over land and water 
use activities in special zones defined as having tourism potential. This law also makes 
provision for controlling the design, construction and maintenance of facilities, services and 
related infrastructure. 

While the objectives of these laws are laudable, they set a precedent for zoning areas and 
land and water resources primarily for sectoral development. Coordination and development powers 
relate to specific activities and not the resolution of coq>eting or conflicting demands for 
resource allocation or problems associated with rights of access to resources such as exercised by 
nomadic pastoralists grazing fragile dune systems. Strong tribal loyalties and traditional claims 
of rights of access to "common• land make it very difficult to institute effective controls over 
land or water use. It is questionable whether the post-revolution legislation placing the 
ownership of all land in the public domain (law 73 of 1975) will facilitate the rational 
allocation and management of resources. A case in point is the resettlement of nomads in sites 
whlch were chosen to avoid conflicts with established residents. Plany of these sites have been 
shown to have soils unsuited to agriculture and represented areas rejected by local people (LROC, 
1984). 

The sectoral report on marine environmental legislation deals in rooch greater detail with 
legislation pertaining to marine and coastal resources. 

"an power 

As is the case of many developing nations, there is a shortage of administrative and 
technical skills in Somalia. This inevitably leads to heavy work loads for those who are capable 
of undertaking major responsibilities with little opportunity for them to delegate work to staff 
with adequate supporting skills. 

The majority of people we met in responsible positions were either trained in military 
establishments or received higher degrees from universities abroad. The National University of 
Somalia has only a limited number of fully functioning faculties which have the capacity to train 
administrators and specialists with skills related to coastal and marine resource development. 
Nost of the training opportunities which exist are related to highly specialized scientific areas 
such as geology, biology or chemistry. There are no faculties or departments teaching land use 
planning, resource management, environmental conservation or resource economics. The nearest 
course to any of these topics is a basic economic geography course taught in the social science 
faculty and a course in-water resources offered by the civil engineering department. 

The Ra .• ge School set up under the auspices of the National Range Agency with help from 
G.T.l. offers basic training in forestry and wildlife management. However, with only two 
lecturers, the throughput of the school is limited as is the scope of the instruction which can be 
offered. To date the three year full-time course and short courses have focused on foresty with 
little emphasis being given to wildlife management. Topics such as watershed management do not 
comprise a major part of the curriculum. 
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In time, the University will expand and new courses can be introduced related to the major 
manpower skills required. However, for the forseeable future, training at centres outside Somalia 
or special training projects or workshops held in-country will have to be called upon to provide 
the bulk of the manpower training related to coastal and marine resource management. Great 
eqJhasis should be placed upon developing technical and a<hinistrative skills as well as nore 
advanced, interdisciplinary training in coastal area management and planning. 

3.2.3 Degradation of the Resource Base 

There are few evident problems of damage to marine resources. Overfishing or the 
destruction of coastal ecosystems such as coral reefs which are prevalent in other developing 
nations do not present serious problems in Somalia at this point in time. 

Degradation of coastal groundwater supplies, inappropriate development of sand dunes, 
overgrazing, and dereliction associated with coastal mining do create serious management 
problems. Plost of the damage which has been caused could have been avoided without i...,eding the 
process of development. 

3.2.4 Underutilization of Resources 

As in the case of fisheries, the full development potential of many marine and coastal 
resources has not been realized. Other resource opportunities have not yet been exploited. The 
underutilization of sustainable resource development opportunities may represent a more serious 
challenge than those associated with contingency planning for a possible oil spill. However, 
apart fran fisheries, oil and gas exploration and tourism, little attention has been given to 
exploring the use of coastal and marine resources to help diversify the economic base of Somalia. 

3.2.5 Basic Economic Implications of Coastal Resource Development Opportunities and Environmental 
Problems. 

Overexploitation, underutilization, intersectoral conflicts, pollution or resource 
degradation all represent fonms of inefficient economic development. For a nation such as Somalia 
which is highly dependent upon the ability of its natural resource base to sustain economic 
activities and which has scarce capital and skilled manpower resources, efficient ecOflCIIIIic 
investment and the maximization of sustainable resource production are c~lementary objectives. 
Realization of these objectives requires the investment of funds and manpower to develop 
infonmation required to define resource development opportunities and constraints. Investment is 
also required to correct problems which reduce the productive capacity of the resource base. 

Balanced assessments of coastal resource systems are not a characteristic of current 
development plans. Instead, single purpose land or water uses daninate coastal development 
initiatives. This strong emphasis upon maximizing specific single purpose resource developments 
effectively states that all other uses are of insignificant value. However, the sum of the 
benefits fran multiple-use fonms of development often exceeds the benefits fran either 
preservation or conversion and destruction of the resource systems. Except for activities such as 
ports or power stations which cannot be developed without radical alterations to coastal areas, 
the greatest economic returns fran coastal resource development will lie in skillfully managed, 
multiple-use activities based on the conservation of natural coastal resource systems. 

The basic challenge in coastal area management and planning is the establistnent of a 
balance between the maximization of sustainable resource production and the conservation of 
development options unti 1 such time as they are no longer needed to fulfill the needs of the 
Somali people. Therefore, there is a need to focus upon the assessment of how existing 
development can be made more productive, and to study the relative advantages of this option 
versus the intensification of activities which are detrimental to coastal and marine resource 
systems. 
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In practice, economic and ecological considerations cannot be separated in the evaluation of 
management alternatives for coastal and marine resource systems. Two critical factors which 
require careful consideration are: (1) many of the goods and services produced by these resource 
systems are not easily expressed in monetary tenns, and (Z) many of these goods and services are 
utilized at a distance from the system which produces them and become economic externalities. 

Figure 4 below illustrates these two points using the ex~le of a mangrove ecosystem. It 
is therefore very important to include the full range of environmental goods and services, whether 
they occur on-site or off-site of the resource system, in the economic assessmentl! of 
development options. Ecological infonnation defining the boundaries of resource systems, the 
functions they perfonn and the goods and services they generate provides a means of construcHng 
an analytical framework for accurately representing the economic benefits and disbenefits of 
alternative management options. 

In the absence of a well developed framework for resource assessment, allocation and 
management in Somalia, benefits could be realized now from more coq>rehensive project evaluations 
using economic-ecological assessment to detennine the relative merits of proposed activities and 
alternatives for their location. This, however, will require technical assistance and training of 
new staff and the exposure of managers to the benefits which can be derived from better 
economic/environmental assessment, project evaluations and, ultimately, improved resource planning 
and management frameworks and procedures. 

filethodologies for the economic analysis of natural systems have been developed~/ and can 
be built into development planning methodologies. 

4. CONCLUSIONS AND REC~ENDATIONS 

4.1 Main Findings and Conclusions 

The coastal zone of southern Somalia will fonn the focus of future development activities. 
In the northern and central regions, coastal and marine resources wi 11 also play a major role in 
the diversification of the economic base and in the production of food, raw materials and other 
essential goods and services. However, the scale and rate of coastal development in these regions 
will, for the forseeable future, be of a more modest scale than in southern Somalia. 

At this time there is no significant marine pollution or other issues affecting marine 
resources in Somalia. However, a series of problems exist which will have to be overcome in order 
to allow coastal land and water resources to fulfill their potential for sustainable development. 
These include: 

(a) environmental damage and hazards to human health resulting from the discharge of untreated 
industrial and domestic wastes; 

11 Stress is placed upon broadly based economic assessments which represent the full range of 
costs and benefits to society rather than financial assessments which are nonn~'ly applied by 
a private investor unconcerned with economic effects external to his profit and loss accounts. 

Zl For example see Hufschmidt, M.M., D.E. James, A.D. fileister, B.T. Bower, and J.A. Dixon, 1983. 
Environment, Natural Systems and Development: An Economic Valuation Guide. Baltimore: The 
Johns Hopkins University Press; or Burbridge, P.R. and J.A. Dixon 1984, Economic 
Considerations in mangrove management, in Hamilton, l.S. and S.C. Snedaker (eds) Handbook for 
Mangrove Area Management, East-West Centre, Hawaii/IUCN/UNESCO/UNEP. 
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(b) low standards of design in projects located within fragile coastal environnents - an exaq»le 
being inadequate drainage arrangeaents for roads butlt in sand dune areas which have led to 
•ssive erosion and destabilization of dunes; 

(c) inadequate envirot~~ental assessments which do not provide information on appropriate 
locations and 11ixes of development - the new abattoir constructed adjacent to the nmicipal 
d._., and in close proxiMity to the lido beach in Ptogaclishu is a prime exal1)1e; 

(d) lack of ~sis given to IIUltiple-use opportunities provided by most coastal and Marine 
resource systaas; this is linked to; 

(e) inter-sectoro~l conflicts where o~gencies plan the development of land and water resources 
based upon single purpose, exclusive use - for exa~~ple, 11ining and quarrying close to the 
active wave zone precludes other uses and is leading to severe erosion, destruction of 
beaches and sand dune destabilization. This seriously threatens the development of 
agriculture, touriSM, land and sea transport and urban development; 

(f) the need to i..,rove technical and achinistro~tive skills of people responsible for Managing 
coastal land and water syst.s; and 

(g) the need to enhance public awareness of the significance of marine and coastal resources in 
supporting national econo~~~ic and social development objectives. 

Due to the concentration of population, settlements and industrial development in southern 
Scnalia, the incidence and severity of coastal land and water Nnaga~ent problems is higher than 
in other coastal areas. The scope and severity of problaas will most likely increase as a result 
of the concentration of future devel~t in this region. Priority should, therefore, be given 
to rectifying existing probla.s such as •nicipal and industrial waste •nagement, and to the 
il!lprovement of coastal land and t~Mter resources planning and management in southern Somalia. 

The two most pressing ~n~naga~~ent issues are: 

(1) Pollution of coastal groundwater supplies resulting from tannery wastes and sewage. This is 
pri111rily an urban probla related to inadequate settlement planning and development 
standards and controls. In ti•, land based pollution and poor land and water use practices 
will create a significant, c...alative i..,act on coastal and related marine resource systems 
near 111jor settlements; and 

(2) The increase in the incidence and severity of natural hazards through inappropriate 
developMent and/or inadequate controls over resource uses. The single most i...,ortant hazard 
is the destabilization of coastal sand dunes (see photographs - Appendix). 

4.2 RecomMendations 

SoMalia has the opportunity to rectify existing environmental Management problems and issues 
and can avoid unnecessary damage to its coastal and Nrine resources base. Oue to the 
concentration of probl.s in a liMited series of onshore locations and the absence of serious 
atarine resource probleMS, ellphasis should be placed upon coastal area management and planning. 

The fonnal deatarcation of a rigid coastal zone is not advocated for Somalia. However, the 
coastal zone concept can serve as a Mechanism for defining appropriate management boundaries for 
dealing with problMS, such as sand dunes re-stabilization, which require the coordination and 
integration of different sectoral activities. Within the broad concept of a coastal zone, 
principles and guidelines for Coastal Area Planagement and Planning can be used to: (1) iq>rove 
institutional arrangements for coordinating and integrating development; (2) utilize scarce 
technical and administrative Manpower more effectively; and (3) specify actions to reduce 
enviromental probleMS and promote i...,roved resource production. 
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4.3 Suggestions for Promoting Coastal Area ~nagement and Planning in Somalia 

4.3.1 Basic Concepts and Principles of Coastal Area ~nagement and Planning. 

Coastal area management and planning (CAMP) is a means of developing and controlling the use 
of coastal resources to meet nationally defined needs, goals and objectives. A fundamental 
concept of CAMP is that renewable resources development options should be maintained and that 
development should result in uses which are both sustainable and which can, where feasible, fonn 
part of multiple use strategies. 

A series of basic principles which apply to the management of coastal environments and the 
resources they support are: 

The coastal area is unique and has special needs for management and planning 

Traditional land-based or marine-based fonns of management and planning must be modified to 
be effective for the transition area between land and sea. 

water is the major integrating force in coastal resource systems 

Every aspect of a CAMP programme relates to water in some way, requiring unusual and complex 
institutional arrangements. 

Coastal area land and water uses must be jointly planned and managed 

The CAMP process recognizes coastal lands, waters, and intertidal areas as an interacting 
and indivisible unit that lies between the dry land and the open seas. 

Sustainable development of coastal resources is a major purpose of CAMP 

An iqKJrtant premise is that renewable resources should be managed to provide optinun 
socio-economic benefits on a perpetually sustainable basis. 

~ltiple use of renewable coastal resources is emphasized by CAMP 

Single, exclusive, use of particular coastal resource units is discouraged by CAMP in favour 
of multiplicity of uses whereby conservation and development become compatible goals. 

The focus of CAMP is on common property resourcP.s 

While planning and management strategies may of necessity include control on use of private 
activities and properties, the main purpose of CAMP is usually the caretaking of common ptoperty 
resources. 

Integrated, multiple-sector, involvement is essential to CAMP 

A major purpose of CAMP is to coordinate the initiatives of the various coastal economic 
sectors toward long-tenn optimal socio-economic outcomes, including resolution of use conflicts 
and beneficial tradeoffs. 

All levels of government must be involved in the CAMP process 

Coastal areas and coastal resource systems are governmentally complex because of the degree 
of shared jurisdiction and the amount of common property resources involved; therefore, CAMP 
activities need to involve all levels from national to village governments. 
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CAMP boundaries are issue based and adaptive 

There is no single description of "coastal area" or "coastal zone" for the CNIP progress; 
boundaries are delineated on the basis of the problems CNtP atten.,ts to solve and lll.ISt be adaptive 
to evolution of the process. 

CAMP is structured for incremental implementation 

While CAMP nust be organized in a nationwide, c~rehensive, fonnat, it can then be 
implemented on either a region by region basis or a resource by resource basis. 

CNF emphasizes the nature-synchronous approach to development. 

The most cost effective approach to coastal development is to respect the strength of 
natural forces operating at the coast and to design projects to utilize or adapt to these forces, 
i.e., to "design with nature". 

CANP emphasizes the importance of environmental assessment. 

This entails strategic investigations at the initial stages of planning and focuses on the 
abilities of environmental systems to support different types and levels of development and to 
respond to alternative forms of m.nagement. 

Special forms of economic and social evaluation are required by CNIP. 

The c~lexities of coastal renewable resources development requires that special methods be 
dev i sed and used in CNIP; th i s app 1i es to the f u 11 range of economi co-po 1 it i ca 1 sys terns , from 
laissez-faire to centrally planned. 

The CAMP process incorporates current methods of Environmental Impact Assessment. 

The E.I.A. process is important to prediction of the full range of effects of regional 
development programmes and specific development projects!/. 

4.3.2 Institutional Arrangements 

There is no need to create a new institution to deal with coastal and m.rine resource 
development. The pr1m.ry need is to improve the coordination and integration of development 
efforts by the sectoral agencies. Efforts in this direction have been m.de by the Somali 
government in their establishment of an i nter-411i ni steria 1 envi ronmenta 1 coordination conmi ttee. 
The conmittee has not come into operation because of the pressures upon ministers and senior 
officials to deal with the day to day operation of their individual ministries. 

We suggest that this initiative can function and serve as a vehicle for improved coastal 
land and water m.nagement. What is needed is the creation of a coastal zone sub-conmittee m.de up 
of representatives of all ministries and agencies with responsibility for coastal land and water 
and marine resources supported by a permanent secretariat charged with the responsibility of 
providing advice on technical and policy issues. The secretariat would monitor development 

1/ These principles are based upon the work of Clark (1985) and the ~nual for Coastal 
Development and Planning and ~nagement in Thailand (TISTR, 1985). 
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initiatives by individual agencies and wuld collate information wt-ich ~«Mild be used ta. brief 
permanent secretaries and Ministers concerned 111ith i~~plen~enting national development policies and 
the allocation of resources. once briefed on matters llllhich are of conmon concern to their 011111'1 

and other ministries, the coastal zone representatives can use the Environmental Coordination 
Canittee to iq»rove policies, resolve conflicts and to coordinate and integrate their individual 
development initiatives. 

The permanent secretariat wuld be staffed by people of high technical or administrative 
calibre seconded by ministries or agencies. The secretariat 11110Uld be established as an autonomous 
body under the "inistry of National Planning and 11110Uld have access to all inforMation pertinent to 
the management and planning of coastal and marine resources. 

The t11110 key ministries 111ith responsibilities for managing coastal activities are ,..rine 
Transport and Ports and Livestock, Forestry and Range. Other ministries and agencies represented 
should include: Agriculture, Canerce and Trade, "inerals and water Resources, Finance, Fisheries 
and the water Development and the Coastal Development Agency. 

4.3.3 ... npower Development 

Due to the shortage of skilled manpower it is unrealistic to expect senior officials 
seconded to the permanent secretariat to be released for full-time training in coastal .anageaent 
at institutions outside Saaalia. In the short-ten~, it 111il1 be necessary to provide technical 
assistance and to establish training courses for a nucleus of professional staff in Sollalia. 
~ls for such activities have been established by the United States National Park Service, 
UNESCO and IUCNl! and a full range of teaching mterials and manuals are available to strengthen 
professional skills. 

For the longer term, less senior staff should be given leave to go abroad to receive 
training in coastal management related fields including: 

Coastal resource management 
Resource assessment and environmental evaluation 
Coastal geonorphology 
Coastal engineering 
Environmental engineering 
Urban and regional planning 
... rine biology 
Environmental conservation 

1/ The National Park Service, 111ith support from the USAIO Expanded Information Base Project, has 
produced a series of case studies in Coastal Areas ... nagement and Planning (CMP), a manual on 
the management of coastal resource systeiiiS and set up a progranme to train people fn11 
developing countries in CNtP. UNESCO pronated and helped to fund a t11110 11011th 
interdisciplinary training progranme for professional managers fro~~ JMjor agencies involved in 
coastal resource management and development planning in Thailand. 

IUCN is also pronating the training of professional and scientific staff from developing 
countries in topics related to coastal area management and planning. 
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Funds will have to be made available fn111 donors to support both forms of training. A 
contractual arrangement might be considered whereby people sponsored for training abroad would 
undertake to return to Somalia and to work with the coastal management secretariat for a minimum 
of five years. 

4.3.4 Specific Actions to (a) Reduce Existing Problems and (b) Promote I!IJ)roved Coastal Resource 
Assessment, Planning and ~nagement. 

The reduction of existing problems. In association with the reconmendations of the expert 
on land based sources of pollution we reconmend that the following actions be undertaken to reduce 
hazards to human health and to promote improved coastal settlement planning: 

(a) Revise and update the 1947 Town Planning Ordinance and use it as the basis for planning and 
managing coastal settlements. Priority should be given to the preparation of a ·~ster 

Plan• for Mogadishu. The 1947 Town Planning ordinance contains provisions for dealing with 
existing problems including the location of land uses and the provision of services and 
infrastructure. Therefore, the precedent for integrated settlement planning exists within 
Somalia. What is urgently required is technical assistance to help the municipal 
authorities to formulate and implement the concepts, methodologies, procedures and standards 
associated with the principles set forward in the Town Planning Ordinance. 

(b) Request assistance fnlfll UNHABITAT to formulate a proposal for technical assistance to 
improve existing legislation, to establish a planning framework, train manpower and to 
prepare plans for major coastal settlements. The proposal should include elements which 
could be funded by separate aid agencies as part of an overall technical assistance strategy 
with clearly defined objectives and goals. 

(c) Use the proposal to solicit assistance fnlfll specific agencies with skills, for ex...,le, in 
resource assessment, land use planning and town planning (Overseas Development) 
Administration - British Government; USAID; UNOP. 

(f) Industrial location (UNOP, UNIOO). 

(g) Housing (UNCHS, HABITAT). 

(h) Health and Public Welfare (WHO). 

These actions will help to improve the planning and management of coastal settlements and to 
reduce environmental problems and threats to human health. This will take time and a realistic 
estimate of the period required to establish a fully operational planning system is between 10 and 
15 years. 

Urgent attention should also be given to a series of actions to bring about rapid 
improvements in environmental conditions in coastal settlements. These include: 

(a) ensure the provision of safe drinking water by rehabilitating the water treatment plant at 
Kismayo and by carrying out more comprehensive water quality tests of public water supplies 
including toxic wastes such as chromium from tanneries, agricultural chemicals and pathogens; 

(b) prohibit the connection of private sewage facilities to the storm water drainage system in 
Jlllogadishu. 
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(c) improve solid waste disposal practices; 

(d) improve primary health care and promote a public health education progranme; 

(e) prohibit further settlement in flood prone areas until improved watershed management measures 
can be implemented; 

(f) institute oore rigorous controls over grazing, sand mining and quarrying in beach areas and 
adjacent sand dune systems; and 

(g) require new development proposals to include both assessments of alternative locations and 
environmental impacts and to identify measures to ameliorate potential impacts. 

The promotion of improved resource assessment, planning and management: 

(a) Key manpower training - Or. Plohamed Abdirahman Haji (Director of Environmental Studies, 
National Tsetse Fly and Trypanosomiasis Control Project, "LFR) and Or. Ali H. "unye (Director 
of the f'arine Department, JllltTP) were two key counterparts to this mission and could play a 
major role in helping to prOIIIlte CMP in Somalia. It is recannended that they be given the 
opportunity to attend one of the CNIP workshops sponsored by the US Nat iona 1 Park Service, 
UNESCO or the proposed IUCN training progranme. Funding to be requested directly from the 
representatives of these agencies in Somalia. 

(b) Reference f'aterial - request UNEP, Nairobi, to collect and make available to the JllltTP (Or. 
Ali ~nye), "LFR (Or. Plohamed Abdirahman Haji), and the 194P at least 3 sets of CNIP reference 
materials including; the training materials prepared by the US National Park Service/USAIO 
Expanded Information Base Project, UNESCO, IUCN and the UNEP Regional Seas Project; the Coral 
Reef and f'angrove Area f'anagement Handbooks; and manuals such as the Coastal f'apping Handbook 
prepared by the US Geological Survey. 

(c) Technical Assistance and Financial Support - request technical assistance from IUCN in 
cooperation with other agencies such as UNOP, UNESCO or OOA to help in the preparation of: 

an inventory of coastal ecosystems including their functions and the linkages between 
different ecosystems; 

an inventory of uses; 

an assessment of specific management problems in coastal areas; 

management guidelines for the development and management of land and water uses associated 
with renewable resource production of these coastal ecosystems; 

maps and written materials to be collated with other pertinent materials to fonn a coastal 
resource data atlas; 

assessment of priority areas for immediate CMP action; 

a monitoring progranme to provide information on land and water use trends, to assess the 
effectiveness of management measures and to provide an early warning system of emerging 
problems; 

a livestock grazing management plan for environmentally sensitive areas such as beaches and 
dunes; 
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guidelines for beach sand •1n1ng and quarrying of fossil reef 1 h11estone Nterials in the 
area between the high lAter •rk and the coastal dune systt!IIS; and 

guidelines for coastal engineering activities including port and harbour construction, 
dredging and dredge spoil dtlllping sites, airport location and construction, highway 
location, construction and drainage, and hotel and related facility development adjacent to 
beach and dune areas. 

Priority should be given to the southern Somali coastal zone. Within this area a series of 
studies have been undertaken which provide valuable source ~~aterials such as aerial photographs, 
satellite iMageS, llllf)S, field notes and photographs, asses511ents of soil and lAter resources and 
land capability analyses for specific uses such as livestock grazing and rainfed agriculture. The 
collation of these diverse •terials should fo,. the first step in assessing the extent and 
quality of infol"lllltion available and the fOI'W of infol"lllltion required for the preparation of 
coastal •nageaent quidelines. 

Technical assistance will be required to help bring this about and the following specialized 
skills would be of particular help: 

coastal geamrphologist to work with an engineer with coastal experience in establishing 
guidelines and perfo....nce standards for developing and 1111nagiog the littoral environment 
and landward areas including bHches and dunes; 

•rine biologist; 

a range biologist (livestock grazing). 

These specialists would work together with back-up support fro111 the ministries of LFR and 
fiTP and a Slllll te. of counterparts. Once the info...ation base and guidelines have been 
prepared, it will ..e possible to develop further steps in the CNfP process including: 

assess.ent of the basic potential for the intensification or expansion of existing 
activities or the developMent of new activities; 

usess.ent of the •ltiple use potential of different coastal resource systems; and 

the definition of areas for future developMent and the specincation of appropriate land and 
water use •nag-nt practices and develop~~ent controls. 

5. IPIPAOVIMG FOAECASTIMG PROCEDURES AND TEctiUOUES FOR FUTURE LAND REQUIREPIENTS IN CMSTAL AREAS 

In association with the iiiiPf'OVelllent of coastal resource information, work should begin now 
on iiiiProving forecasts of land require~~ents for activities that are directly dependent upon the 
functions of coastal resource syst81S. This would require participation by all major agencies 
operating in the coastal zone. The PUnistry of National Planning should be encouraged to 
undertake this work with the help of a coastal area ~~anage~~ent and planning specialist. The 
speciaHst would help to identify key people in the various •inistries and agencies who would be 
delegated to wort with the ,.. in the preparation of forecasts. These key people would then be 
candidates for appoint.ent to the pel"llllnent secretariat rec011111ended above. A direct request to an 
agency such as lJIJP or UNEP would be an appropriate .ans of obtaining the required technical 
assistance. &lphasis should be given to identifying and quantifying: 
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(a) the area required; 

(b) specific resource conditions (soils, slope, elevation, water quality and quantity) necessary 
to support individual land uses; 

(c) compatible fonms and intensities of land use; 

(d) .ultiple use possibilities and appropriate m.nagement arrangements (seasonal use, spatial or 
temporal segregation, intercropping, intensities of use/extraction, etc.); 

(e) non-coq»atible uses; and 

(f) alternative resource systems that could be utilized for non-coq>atible uses and the 
resulting costs or benefits. 

6. THE FOAIIIJLATION AND IPIPLEPENTATION OF COASTAL AREA MANAGEPIENT AND PLANNING POLICIES 

Once many of the short-tenm activities have been started, attention should be given to the 
fol'1llllation of a longer ternt planning framework for coastal areas. The prim.ry task would be to 
improve the fol'1llllation and implementaiton of national land use policies, procedures, and controls 
to protect coastal land and water resources. Ideally, this should be an integral part of a 
national coastal resource m.nagement (CRPI) policy, where strict controls are exercised over the 
conversion of good quality agricultural lands, watershed protection zones, livestock grazing and 
other important land uses. If manpower and other constraints are viewed realistically, the full 
development of national CRPI policies, land use plans, and effective development controls will take 
ten to fifteen years. 

Due to the great importance of coastal resource systems, priority should be given to 
developing improved land use policies and development controls for: 

(a) m.ngroves; 

(b) coral reefs; 

(c) sand dunes; 

(d) riverine and estuarine areas; 

(e) watershed protection; 

(f) marine/coastal conservation areas; 

(g) coastal agriculture and, where possible, high quality agricultural lands either already 
developed or with potential for intensification, diversification and agricultural settlement; 

(h) conserving coastal forested lands (production, protection and nature conservation); 

(i) seagrass; and 

(j) beaches of importance to birds, turtles, tourism, and recreation. 
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7. ADAPT lYE MNAGEMENT AND PLANNING 

The adaptive management of resources is a pra!JMtic approach to adopt when dealing with 
tropical ecosystems, where both information and development experience are limited. By focusing 
the available manpower skills on adapting plans to suit longer tenm management objectives, it is 
possible to rectify mistakes and to incorporate new data and experience into successive planning 
efforts. This approach offers the best chance of accelerating development and creating a 
-.nagement framework for promoting sustainable fonms of use. This approach would hanmonize with 
the Governnent of Somalia's policy to encourage private resource development initiatives while 
promoting in.,rovements in environmental management. If the recannended technical assistance is 
IRide available within the next 6-9 months, work can begin on initiating the adaptive management 
approach within one year. 

8. SllttARY OF MJOR RECOflltENOA T IONS 

The coastal zone of Somalia includes a diverse range of marine and terrestrial ecosystems. 
The resources provided by these ecosystems play a major role in the Somali economy. The coastal 
zone contains some 30 percent of the total population and the majority of the nation's industrial 
development. Existing trends in population growth, migration, agricultural development and other 
activities suggest that the coastal zone of southern Somalia will fonn the focus for future 
deve lopnent. 

The major challenge facing Somalia in the development of its marine and coastal resources 
lies in rectifying acute problems associated with pollution from municipal and industrial wastes 
which pose a very serious threat to human health. These problems have come about as a result of 
rapid urban growth, poor standards of settlement planning and largely uncontrolled discharges of 
industrial wastes. 

There are also severe problems associated with the destabilization of coastal sand dunes 
which threatens good agricultural land, roads and even settlements. Fortunately these problems 
and land-based sources of pollution do not, at the present time, have any serious effect upon 
marine resources. However, they are posing a threat and will, if unaddressed 1 ead to the 1 onger 
tenn degradation of coastal marine resources. 

In the absence of any significant marine pollution, we recannend that priority be given to 
finding solutions to municipal and industrial sources of land-based pollution and ~roved coastal 
land and water resource management. By strengthening the coastal area management and planning 
capacity of the Somali Government, current problems which hinder sustainable development will be 
properly addressed and future problems can be avoided which would otherwise reduce the capacity of 
marine resources to help meet the development needs of the Somali people. 
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Destabilized dunes 

Grazing area 

APPENDIX 

Lime kilns: limestone is 
quarried near the 
shoreline, wood is 
brought from sand dune 
areas 

Area mined and grazed 

Restabilization project 
area 

Wind breaks of dry 
vegetation are created to 
protect seedlings planted 
to help stabilize sand 

Example of some of the 
5,000 km3 of 
destabilized sand dunes. 
This site is South of 
BRAVA and the dunes are 
moving inland. The main 
road is threatened and 
grazing and permanent 
cultivation areas may be 
lost 
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APPENDIX 
Sand mining and li•stone quarrying 

Sand extraction in the 
inter-tidal zone 
destabilizes beach form 
and longshore drift of 
sand 

Note coastal wells inland 
of beach, grazing on 
windward face of sand 
dune and sparse 
vegetation 

Heavy equipment used in 
sand and limestone 
operations - located less 
than 50 m from beach 

Note destabilized sand 
dune in background 

Coastal well providing 
fresh water for livestock 

Shallow well 4 m deep 
utilizing limestone 
underlying sand as the 
aquifer 
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Road construction in sand dune areas 

------
-,~--·-.... ,'" 

~-'.-;:. < 

Access road to MERCA 

Poor construction in 
relation to heavy axel 
loads of vehicles 

No drainage provision 
has been made to carry 
water under the road 
from springs located at 
the base of sand dunes 
or to carry storm water 
draining off the 
surface of the dunes 

Destabilized sand dunes 

Road 

Width of erosion gully 
indicates periodic high 
rates of surface water 
run-off 

MERCA - Advanced gully 
erosion behind the 
town. The gully 
concentrates storm 
water run-off into the 
centre of the town 

Note severe erosion of 
the sand dune, sparse 
vegetation, burial 
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Tourism - poor siting of hotel foundations - Gesira 

Haphazard siting of 
prospective hotels 
within the frontal dune 
system. These marine 
sand dunes are 
extremely sensitive to 
damage to vegetation or 
changes in the profile 
of the dune surface 

Area behind hotel 
foundations. Grazing of 
goats, sheep and camels 
reduces vegetation 
cover. Poor siting of 
foundations removes 
remaining vegetation 
and allows sand to 
shift. The marine 
(light coloured) sand 
is migrating inland 
and, in some areas, 
represents a major 
hazard to roads, 
agriculture and 
settlements 

Example of linkage 
between pressures for 
development in the 
near-shore area, road 
construction, 
industrial siting and 
grazing is increasing 
the danger to sand dune 
destabilization 
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APPENDIX 
Tourism- poor siting dnd llldndgemenl fdcUi!_ies 

Motel is located 40 m 
from beach 

Fine sand beach at MERCA 

Parking area at hotel -
a hard, semi-porous 
surface of crushed 
limestone has been laid 
down without any 
provision for dealing 
with increased surface 
water run-off. This is 
leading to gully 
erosion and disturbance 
to the beach 

Coral reef protecting 
the beach from storm 
damage 

Beach vegetation binds 
sand particles but is 
easily damaged by 
trampling 

erosion gully resulting 
from inadequate 
drainage arrangements 
at the parking lot 
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APPENDIX 

Mining operations using 
fossil coral reef 
limestone. 
Note close proximity to 
shoreline, depth of 
excavation (10m 
approximately) and 
extensive area of 
operations 

Mixed grazing and 
temporary settlement 

Main road \ 

Mining site 

Stagnant brackish water 
pools 

Adjacent development 

Mixed agriculture 

eroded sand dunes 

Grazing area 

New housing 

Factory producing GRP 
fishing boats 

Steam generating station for 
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Coastal resettlement project 

... ~·-.~ 

APPENDIX 

Project located in an 
area of severe sand 
dune destabilization 

GRP boats poorly 
maintained 

Fish receiving station 
built right on active 
face of beach. 
Seasonal fluctuations 
in beach profile are 
undermining the 
foundations of the 
building and the 
concrete ramps 

Destabilized old sand 
dune 

Goats grazing beach 
vegetation 

-.,. :-4,_ · ~· ---,.. · .:·.~-; Marine sand moving 

• ~~-~· - , inland 
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1. NATIOML ORGMIZATION 

This part st~~~~~~rizes the general structure of the Sclnlli Govenlllll!nt and outlines the -.Jor 
c~ts of the Govenlllll!nt with brief a..nts on the functions and responsibilities of 
•inistries, autono~~~M~s agencies and local gove~"t~Ents which are involved or which would be 
involved in the future protection and NnagaRent of the ~~arine and coastal envii"'OIIIeftt. 

1.1 The Structure of the Govei"IIEnt 

The new Sclnlli constitution was adopted by referendYII on 2S August 1979. The constitution 
defines the SoMali Dalocratic Republic as a Socialist State and establishes the Scalli 
Revolutionary Socialist Party as the only Legal Political Party. The President of the Republic is 
also head of the party, consistent with the contitutional principle of •the unitary syst• of 
political leadership of the party and state•. 

1.1.1 The President 

The President is elected by the People's Assamly on no~~ination of the Somali Revolutionary 
Party, is the head of the State, Chainnan of the Council of flinisters, Chainnan of the National 
Defense Council, Conmander-in-Chief of the Arwd Forces, Secretary-General of the Scaili 
Revolutionary Socialist Party, and Chainnan of its Political Bureau. The President is eRip(JWerecl 

to: 

Apprehend and dismiss •inhters; 

Convene and dissolve the People's AsseMbly; 

PI"CCII..l gate 1 avs; 

Issue Presidential Decrees, which are the prescribed fonn for delegated legislation for 
decree-laws subject to parliamentary approval and for detennining the structure of the 
Council of flinisters. 

Four Vice-Presidents who are ~~ainly i..,ortant flinisters sit as llll!lllbers of these various 
councils and together with the President preside over the Office of the President. 

The components of the Office of the President are as follows: 

flinistry of Presidency 
National Purchasing Colllllittee 
State Attorney General 
flagistrate of Accounts 
Directorate of Administration 
National Security Court 
Economic ComMittee 
Secretariat of Council of flinisters. 

These offices provide legal advice, study and mak.a recomnendations on political issues, and 
maintain organizational and fiscal contact over the rest of the Government. 



---
1.1.2 !he P!ople's AsseMblY 

Tie People's Assallbly is chlrged with the responsibility to debate •nd act upon •11 
,....,.red lws and budgets. This legis lathe power lilY be delepted for 1 i•ited periods. Because 
the asstlllbly is restricted to brief s..;.........,.l sessions, the -.Jar share of its responsibility is 
•tepted to its standing ca.ittees on politlal affAirs-. sod1l •ff•irs, lepl aff•irs. 
econc~~ic -.sures, defense •nd national security. 

1.1.3 The COUncil of Ninisters 

The COUncil of Ninisters is the chief executhe Ol"ggft of the Govet -.nt and is responsible 
for dete,.ining peuwnt policies Hd owerseeing f~Wiii.eftt oper•tions. The COUncil of 
Ninisters, chaired by the President. is CGIIIpoSed of .....-t•tely 48 •inisters •nd wi...tnhters 
appointed by the President to direct the 24 •inistries 1nd the .utol.-ous .,.cies attached to 
tt.... 

The Council .. ts frequently to consider and vote on .. svres preseftted to it including 
policy stat.ents and draft legislation. The Council of Ninhters also has the power to issve 
decrees. A 1970 law provides that regulations •re to be issued by the President of the SUp..-
Revolutionary Council generally on the ~1 of the Ninister concernecl. 

1.1.4 lnte,.inisterial ec.ittees 

A large Mlllber of intetwinisterial ca.ittees hawe beft established by Presidential 
Decree. Sa. •re tellporary while others are ...,.. .... t. TMy.,.. suppl_..ted by .......,s .... ~ 
a..ittees assllllbled to u.ine or cope with • specific prabl•. 

1.1.5 The Adlrinistratiwe Units 

Policies are iiiiPl-ted and lws exeQited by tile 24 .tntstrin whic:ll, with tile Office of 
the President, CCIIIpr'ise the Ceatral Gove; ••nt. In Additioa, ower 60 ·~s Agencies• 
operate as ..-rastatal or relatively independent public •terprisn ..,. the HSPic:es of specific 
•inistries. 

Ninistries •re responsible for studying prabl- in • ..-rttalar f~~nctiou1 area, .,....rtng 
pl1ns, developing draft lws and dec,..s, arrying •t or ...-rwtsing IPIN a.ed and ,....._. 
projects. and enforcing the lws ud decrees ..,._, .. ted by Mgher ..tllorities. Lath1attGn 
specifies the ,,... of responsibility of ..ce. .tfttstry. 

The internal strvcture of the .tnhtries follWI • ~ ..-uern. At the top 1re the 
.tnister and usually • wice-.tnhter, both of whcll are .....,tnted directly by tbe President; jut 
under is • ...,..nent secretary and i-.liately bel011 .,. 4irector'1Mif'•1 and directors. 

Ninistries •re subdivided into .,.,.t.nts • .ad tM ..,.r-..ts .,.. divided into serwtc:es 
•nd sections. ,..ny of the senices and sections in ..., .tnistries 1re not ....,.... staffed or not 
yet st•ffed. Sa. of the ....,_rt.nts have such -11 Mlllber of staff thlt tMre is no s.,..-wtsory 
level bel011 that of the ....,_rt.nt Mid. Eight •inistrtes Mve over 50 ,.rcettt of their IIIIP10,..S 
in regional, district, or other field offices. These .,.. tM Niaistry of Eduutton, the llinhtry 
of HHlth, the Ninhtry of .:ustice and Religh•s Affairs, the llinistry of ltwestodt, ..... Hd 
forestry, the Ninistry of laterior, the "intstry of ...,., .. Transport lftd Ports, the Ni•htry of 
Telec.-miations and the Nintstry of Mlic WDrts. Ltaes of jwtsdtction betwln __, of the 
•inistries are unclear. ~nd there is sat obwton dupltcattoa of effort. A .....,. of .tntstrtes 
lUke decisions upon ~ c- sector or sern ~ ~ c1t•tele. For ..... ,.. fovr •i•istrtes 
have • signiftant responsibility for 111ter reSCMN"CCI dnel~t, five .,.. c:.c:etftlld wttll 
protected ~reas •nd eight with -.Jar aspects of •rtne pol11Uoa. 
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In each •inistry. the key •nagerial position is that of the Pennanent Secretary 1ft» is 
appointed by the President, and is a career civil servant of long experience and respected 
expertise in the subject area for which the Ministry is responsible. 

Pennanent secretaries operate at the locus of responsibility for both day-to~ decision 
making. and for longer tenns planning activities. All departments report directly to the 
Pennanent Secretary. 

In addition to his nonnal responsibilities which include oversight of the preparation and 
presentation of the ministry's proposed budget, pennanent secretaries also often play a lead role 
in dealing with political authorities and foreign donor organizations. 

1.1.6 Autonomous Agencies 

A large n...mer of acn1nistrative units, known as autonomous agencies have been created by 
legislation or decree and attached to one or another of the ministries. These agencies report 
generally to the Minister or vice~inister, the administrative head of each agency is known as its 
•General ftanager•. The autonomous agencies can be classified within four categories: 

One group consists of certain non-revenue producing service delivery agencies (such as the 
National University of Scnalia). A second group is known as •Joint Projects• or •Joint Ventures• 
because they operate subject to agreements between the Govern~ent and a donor financing 
organization or private c~ny. Representatives of the donor or private c~ny no,_lly share 
in the ~nanagement of the agency to the extent provided for in the project agreen~ent (Scllllali 
Shipping and lines Agency is an ex..,le); a third category consists of ~nanufacturing and 
processing establishment. A fourth category consists of financial institutions and trading 
c~nies. The two last categories were expected to be self-sustaining frail the revenues derived 
from the sales of products or services. 

1.1.1 local Government 

The "inistry of Interior supervises all local governments except the .unicipality of 
~adishu, which is directly under the Office of the President. The country is divided into 16 
regions that are in tum subdivided into 84 districts. The nmicipality of ~adishu has the 
functions of both a regional and a district governaent. 

Regional governments are headed by a Governor appointed by the President. The Governor is 
si.ultaneously chainnan of the Regional Development Council and head of the Regional Party 
Committee. As regional executive he is responsible for the "inistry of Interior on administrative 
matters. 

The Regional Development Council consists of the Governor (Chainnan), the Governor's 
assistants, regional representatives of all n~inistries. local cC~M~anclers of the arwd forces, head 
of social organizations, district ca.missioners, chainmen of the district People's Assemblies, and 
district executive officers. 

The Council meets quarterly, it IIIUst approve district tax levies and expenditures and 
prepare a budget for approval by the "inistry of Interior and the "inistry of Finance. Its own 
funds come fran central government subventions and contributions fran the districts within the 
region. 

Regional governments monitor, through the Governor and his assistants, the i...,lementation 
of all development projects, both those financed locally and those funded by tr.ansfers fi"'OII the 
central government. 
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In each district there is a People's Ass-.ly, IIII!ID!rs are elected by the people after 
naaination by the Party. There is an executive officer appointed by the "inistry of Interior. 
His role is that of advisor to the asselllbly and as supervisor of the local acninistration. 

1.2 Existing Institutional Fr.....,..-t Relating to Protection and ~nagement of ~rine and 
Coastal Environ.ent 

There are various •inistries and autonomous agencies which are involved or should be 
involved in sectorial aspects of 111arine envii"'ffleftt protection and Nrine resources and coastal 
area ~~ana~t. These •inisteries and agencies are described below. 

1.2. 1 Office of the President 

Through the National Econo~~ic ec-ission, the Office of the President keeps an eye on the 
econcJiic and acilinistrative aspects of agriculture, industry, livestock, ~~arine resources and 
rural developnent and .,.;tors all plans and activities relating to these sectors as established 
by the "inistry of PlaMing. The President, on 10 Nov~r 1985, has issued a special instruction 
in order to pl"'OIIIte reforestation action and people's IIIObilizatton and participation. 

The State Attorney deals with international agre-nts. In particular, in co-operation 
with the "inistry of Foreign Affairs and the •inistry concerned, he introduces to the Council of 
"inisters proposals for international convention ratification. 

1.2.2 "inistrY of ,..rine Transport and Ports 

The "inistry of ,..rine Transport .nd Ports was established by law No. 12 of 3 Februry, 
1977. with the ~~~ain objective of developing ~~~artti• transport .nd iiiPf"Oving port facilities. It 
is involved in controlling those activities which cause enviroMental clegrM4tion of the coastal 
areas, ports and ~~~artne envii"OIIIIeftt in general including safety of navigation, pollution 
prevention and pollution control. The •inistry and the ~~~ariU• acilinistration are responsible 
for the iiiiPle~~entation of the ~~~ariti• code and other legislative texts. They have jurisdiction 
on the •riti• daesne. This •inistry has 5 departllents and five l"egional harboul"'llasters located 
in Berbera, Bosaso, ~adishu, -rca and KiSIMyo. ~ recently, the legal deparblent was 
created. Two autonoMOUs agencies function under the "inistry of ,..,.;ne Transport and Ports. 

The ScJIIli Ports Authority was established in 1962 and ..as reorganized by law in 1973 (Law 
No. 1 of 7 January 1973). This agency is responsible for the operation and •nae-ent of all the 
ports in the country and the prowision of port services, including those relating to the 
.,.itoring of wastes discharges and pollution. The port authority has port regulations (decree 
No. 67 of 15 April 1978) for the iiiiPh!llentation of its functions. 

The SCIIIali Shipping Agency 

In 1978, by virtue of law No. 27 of 1 June 1978, two ~ies were unified into one agency 
for shipping activities and ~~~ariti• transport. The Nin objectives of this agency are: 

to perfo,.. all activities concerning services to ships anchoring at the S..li ports; 

to repair, purchase, sell or hire ships or spare parts~ 

.- to perfonm any auxiliary activity connected with the shipping trade; 
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The Pfinistry of Plarine Transport and Ports leads the Somali participation in the Action 
Plan for the Protection, Planagement and OevelopRnt of the Plarine and Coastal Environment of the 
Eastern African region, and the ministry examines and prepares the ratification of the East 
African Convention and Protocols by Somalia. 

The Pfinistry of Plarine Transport and Ports chairs the National Committee on Plarine Affairs 
which was established for the law of the Sea negotiations and to participate in meetings of Indian 
Ocean Coastal states. The main objectives of this committe are: 

to examine the follow up and the implementation of the law of the Sea Convention; 

to co-operate with the other Indian Ocean coastal states in the field of marine affairs. 

This committee is composed of representatives of ministries of: 

Plarine Transport and Ports 
Pfinerals and Water Resources 
Fisheries 
Foreign Affairs 
Defense 
Education 

1.2.3 Pfinistry of Fisheries 

The Pfinistry of Fisheries was established in 1977 by law No. 17 of 3 February 1977 for the 
development and management of fishery resources. 

Its functions include amongst others: 

to obtain benefits from marine resources; 

to develop a programme to make coastal settlements self-supporting; 

to organize and operate all maritime schools; 

to organize fishing support, industries such as boat-yards to make new types of vessels; 

to construct technical infrastructure such as ports and cold storage; 

to prevent pollution through international law of the sea; 

to formulate laws regulating fishing in Somali waters and to organize fishing rights. 

The Pfinistry of Fisheries is composed of 6 departments (production, planning, research, 
marketing, personnel and administration). Seven autonomous agencies function under this ministry: 

1. Coastal OevelopRnt Project 
2. Somali Plarine Product 
3. North East Coast Fishing Enterprise 
4. North West Fishery Development Project 
5. Somali GRP - (Boat factory) 
6. Somali Fish Company 
1. Plalhir Coast Fishing Company 
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This Ministry leads the Somali participation in the Action Plan for the Conservation of the 
Marine Environment and Coastal Areas in the Red Sea and Gulf of Aden. 

1.2.4 Ministry of Minerals and water Resources 

The Ministry of Minerals and water Resources was created in 1969 by law No. 8 of 24 May 
1969. This ministry has two main responsibilities: 

(a) The development of 11iner~l resources including mtntng and geological survey. This 
ministry is responsible for the implementation of the mining code and in particular to 
issue all exploration or exploitation penmits. 

(b) The development of water resources within the country - the ministry is responsible for 
implementation of the water law No. 17 of 18 NoventM!r 1972. Under the supervision of 
the Minister, function autonomous agencies. 

The water Development Agency was created in 1971 by law No. 28 of 20 February 1971. for the 
purpose of the development of water resources within the Somali territory the agency shall promote: 

The research of the necessary water resources; 

The construction of acquaducts, water networks; 

The collection and the evaluation of all data relating to water resources and the 
potential thereof in the territory of Sa.alia; 

The preparation, progr-.ing and execution of projects relating to water resources, in 
order to coordinate the use of water within the territory of Somalia; 

The stipulation of contracts, conventions and agreements necessary for the same; 

The provision of spare-parts necessary for water plants of the various local 
governments; 

The training of the subordinate technical and clerical personnel, in order to ensure 
maxi.u~~ efficiency of all services. 

The !ltogadishu water Agency was established in 1978 (law No. 18 of 6 April 1978) for the 
following objectives or responsibilities: 

1. Investigation, production and distribution of clean and potable water sufficient for 
Benadir region; 

2. Provision of enough potable water for Mogadishu city (Benadir Region); 

3. laying .ain pipes for water supply and construction of public fountains for MOgadishu 
city; 

4. laying distribution pipes for house connections, public places and get accordingly the 
charges; 

5. Collection of data on ground water and surface water in the region and use them for the 
Agency's activities; 

6. Carrying out scientific studies for the optimum utilization of available water; 
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1. Acquiring technial •know how" for the i~~ple~enution of water projects in the region 
in accorduce .,ith the principle of planning, investigation costing, construction, 
operation, •inten.nce and laboratory analysis; 

8. Purchasing •terials and equi,.ents for the Agency's senices; 

9. IIIIProving the ..orting knowledge of the suff of the Agency in all c~e~Nrt.nts. 

10. Assigning usks for organising, i~~pl.-nution and operation of the Agency in general 
and in particular to the esUbl is'-nt of the project "ftogadishu Sewrage•. 

The Agency has the folloving rights: 

(a) Public or private right of way or public utility assesS~~ent; 

(b) to use any rolld in any place for laying water pipes; 

(c) to fix water tariff, house connection charges and powr to enforce its ovn service 
connection regulations and charges for water consUIIIPtion; 

(d) If necessary the lt!JMcy shall construct water vortts on Scebelle River or dri 11 vells in 
~~eigltbouring regions in order to supply ..ater to lltogadishu city; 

(e) n.e Atlefrcy shall han the powr to sign agre .. nts for the senices It requires vhlch 
•ight contain prowhion for tax ex111ption and duty free clauses, after consulution and 
~al fra1 the fllntster of Finance. 

Si•ilar •tonc~mus •ter ...,.cies ...,.. established In 1918 for ICI-.yo and Hargeisa region 
.,ith si•ilar objectives .. tth a vi• to prowide enough drinking •ter for the respective regions. 

lote that the urban sanitation is the responsibility of the local councils technially 
supported by the fltntstry of Health. 

1.2.5 flfnistrx of Interior 

This flfnfstry operates resettl-t sct..es .,ith the provision of water supplies; 1s such, 
it is involwed, partic•lilrly in rural areas, in the .. ttoring of activities vhich have nepthe 
envi~tal consequences (irrigation practices, cutting of trees, watering of anl•ls, etc.). 

1.2.6 fltntstry of Lhestock. fortStrx and R4nae 

This flintstry, created by a.... lo. I of 24 June, 1969, is responsible for the control of 
•1•1 husiNndry, veterinary services, range, forestry and national parks. It operates through 
two illlpOr'tant .-: i!S. 

Established by a.... lo. 23 of August 1916, this 1utonamus agency has the abjecthe of 
ensuring the ..st rational .......-nt of livestock, grazing and forest resources, including 
the ,..,_uon of overgrazing through the control of watering points, monitoring of 
deforestation lHdtag to desertifiation, and preparation of plans, action progr.._s and 
ailization of rural people for ensuring reforesution and sand dunes fixation, in order 
to CGI!iNt desert if tat ton. 
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At the MOMent the first priority of the agency is the reforestation and 
anti-desertification. 

The National Parks AgencY 

The National Parks Agency was created in 1971 by law No. 34 of 1 ftarch 1971 with the main 
objective to establish and maintain national parks and reserves. 

1.2. 7 PUnistry of Connerce and Industry 

The Ministry drew up a conaerce and industry policy including iq»lementation of factories 
and creation of industrial zone. But each industrial sector and each manufacturer has his own 
regulation (i.e. Tanneries, Fertilizer Factory). Twenty four autonanous industrial agencies 
function under the supervision of the 11inistry. 

The National Petroleun Agency is one of thai. The National Petroleu~ Agency controls the 
i...,ort, export, refining and distribution of oil. 

1.2.8 "inistry of Agriculture 

This ministry was established by law No. 14 of 3 June 1962 as amended in 1969. It is 
responsible, among others, for the development of irrigation, land settlaaent, reclamation and 
iq»rovement, plant and animal protection, locust control and ferti 1 izers registration. Its 
involvement in issues connected with land and water degradation or pollution is important. 

The Ministry has several autofiCIM)US agencies or projects under its supervision, among which 
are the following: 

The Agricultural Qevelopnent Corporation 

Established by law in 1970 for the purpose of promoting agricultural production through the 
provision of seeds, fertilizers, pesticides, water ,...,s, fann machinery and other inputs. 

Agriculture Development Project 

This project was established by law No. 5 of 19 February 1979, for the development of 
agriculture in the North-western region. One of its Nin functions is to prevent 
desertification of the agricultural lands and the developMent of irrigation. 

1.2.9 "inistry of Touris. 

While this ministry, created by law No. 32 of 8 July, 1970, is not directly involved in the 
management of natural resources, it has a deep interest in all activities tending to i...,-ove or 
conserve such natural resources as flora, fauna, water, coastal areas and beaches. The 
development of touris., requires preserving the environment. The direct responsibilities of this 
ministry are: 

to manage hotels, restaurants and public recreation centres; 

to provide services and promote tourism; 

The development of tourism act of 1984 created the Sanali National Tourist Agency within 
the framework of the "inistry of Tourism. 
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Smlali National Tourist Agency 

To carry out the "inistry of Tourism's policy to develop a c~rehensive and modern 
tourism industry. 

To execute, realize, manage and commercialize all and any structure and infra-structure 
necessary for the development of the national tourism industry. 

To orientate the development of tourist activities by all necessary means. 

To promote the 11aintenance of the beauty of tourist resorts and the preservation of the 
cultural and wildlife heritage. 

In order to achieve the ai.s of its policy, the Agency shall entertain high level links 
with the National Range Agency and in particular with the National Transport Authority 
i.e. the "inister of Transport for the commercialization of tourism. 

1.2.10 "inistrY of Planning 

The "inistry of Planning and Coordination was originally established in 1966 by virtue of 
Law No. 10 of 1 January, 1966. This ministry prepares plans, supervises iq>lementation of 
development works, evaluates external and internal financial resources and publishes data on 
national plans and econcnic trends. It may have an i...,ortant role to play in coastal areas 
management. 

There is a plan to create a National Environmental Coordination Coni ttee chaired by the 
"inister of National Planning and composed of representatives of all ministries concerned - but no 
legislative texts have been adopted. 

1.2.11 "inistrY of Health 

This ministry is directly involved in monitoring all those activities which cause 
pollution, particularly with regard to its consequence for human health. It has a special unit 
for the control of environmental sanitation and pollution questions, but its capabilities seem to 
be limited. 

1.2.12 Training Institutions 

Except in the case of the National Range School, there are no training institutions yet, 
dealing with environaental management and pollution control achinistration as such. The following 
institutes in the country are concerned with training in maritime affairs, fisheries, agriculture 
and technical training: 

National Fisheries and ~ritime Institute in ~adishu 

~adishu Technical Institute 

The National Fisheries and ~ritime Institute is devoted to maritime training. It is a 
four year degree course offering courses in mechanic, and navigativn. ~re recently prevention of 
the pollution by ships have been introduced in the courses. 

1.2.13 Other "inistries 

There are two other ministries which have an i...,ortant role in protection and management of 
marine and coastal environment. 
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The "inistrY of Justice and Religious Affairs 

This ministry is directly involved with the study and drafting or amendment of any required 
legislation. 

The National Commission for Legislation 

The National Commission for Legislation chaired by the Director of the legislative 
department examines all draft laws before the submission to the Council of "inisters and finally 
to the People's Assembly. The President signs and promulgates the laws. 

The National Commission is composed of: 

The Vice President of the Supreme Court 
A Judge of the Supreme Court 
A legal Advisor of the "inistry of Justice 
The Deputy Attorney General 
The Director of Judiciary and Professional Affairs 

There are two possibilities to elaborate a draft law. First, the technical ministry 
prepares a draft and submits it to the "inistry of Justice which transmit this draft to the 
National Commission for legislation. Second, the technical ministry request the ministry of 
justice to prepare a draft in co-operation with technical ministries concerned then the draft will 
be transmitted to the National Commission for Legislation. 

The "inistry of Justice through one of its legal advisors (who provide advice to the 
"inistry of ~rine Transport and Ports) was directly involved with the elaboration and negotiation 
of the two regional action plans (Red Sea and Gulf of Aden, and the Eastern African), and this 
ministry will continue to be involved with the follow up and the iq>lementation at the national 
level of the Convention and Protocols (legal aspect). 

For those reasons and because there is no "inistry of Environment, the "inistry of Justice 
has a very iq>ortant role in these fields and it is one of the key ministries. The "inistry of 
Justice is in a good position to assist technical ministries to prepare draft specific 
environmental laws and regulations or to elaborate such draft laws. Also, on the occasion of 
examination of non-specific environmental draft laws or regulations, and if it is necessary, the 
"inistry of Justice may recommend that the environmental aspect is taken into account and it may 
propose specific provisions in this view. 

Also because it knows very well the Somali legal system, the national organisation and the 
regional conventions, it may progressively well adapt the required laws and regulations to Somali 
institutions and capabilities. 

The "inistrY of Foreign Affairs 

The "inistry of Foreign Affairs is involved with the study and acceptance of the 
international environmental agreements, but it is not known what are the exact responsibilities of 
this ministry. 

The "inistrY of Defense (the Navy) 

Our information relating to the responsibilities and capabilities of the Navy in relation 
to the protection, management and developnent of the environment is incoq>lete. 
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2. SURVEY AND ANALYSES OF EXISTING LEGISLATION RELEVANT TO THE PROTECTION AND MHAGEPIENT OF 
PIARINE AND COASTAL ENYIRONPIENT 

A description of the legal documentation made available to the consultant is given below. 

2.1. legal Status of the Plaritime Spaces under the Sanali Jurisdiction and of the Plaritime 
Demesne 

2. 1.1 The Constitution of Somalia 

(New Sanali constitution, decree of the President of the Somali Republic No. 46 of 
September 1979). 

According to Art. S, "Territorial sovereignty shall extend over the land, the sea, !~ 
water col1111n the sea-bed and sub-soil, continental shelf, the island and air space"; Art. 42 
states that the land, natural marine and land-based resources shall be State property and that the 
State shall issue legislation to exploit these resources. 

These basic provisions provide the legal ground for the Government to control activities 
which might endanger the marine and coastal environment and resources. 

2. 1.2 The Territorial Sea and the Exclusive Economic Zone 

law on the Somali territorial sea and ports: law No. 37 of 10/9/1972 

The Somali territorial sea includes the portion of the sea to the extent of 200 nautical 
miles from the continental and insular coasts; the Somali territorial sea is under the sovereignty 
of the Somali Democratic Republic. 

The nonmal baseline for measuring the breadth of the territorial sea is the low water line 
along the coast. In localities where the coastline is deeply indented or if there is a fringe of 
islands along the coast in its inmediate vicinity, the method of straight baseline JOlnlng 
appropriate points may be eq>loyed. Waters on the landward side of the baseline of the 
territorial sea form part of the internal waters of the State. 

Where an island is situated within the 200 mile limit, the belt of waters around it 
constitutes territorial waters. This belt shall be 200 miles wide and shall be measured from the 
1 ow water mark fo 11 owing the sinuosities of the is 1 and. A group of is 1 ands forming part of an 
archipelago is considered a unit and its territorial waters shall be measured from the centre of 
the archipelago. 

The internal maritime waters include all navigable waters in Somali rivers open for 
maritime vessels and maritime ports. The internal Somali waters are subject to the sovereignty of 
the Repub 1i c. 

Passage in the territorial sea and internal waters is not allowed to vessels having the 
nationality of a State not recognized by the Somali Democratic Republic. 

Fishing in the territorial sea and regular transportation of persons and goods between 
Somali ports are reserved for vessels flying the Somali flag and other authorized vessels. 

Any infringement of the above provision shall be punished with a fine of from So Shs. 5,000 
to 100,000 and in case of repetition of the infringement by the vessel or the operator, the 
punislwnent may be doubled and the captain shall be liable to offences prescribed by the Somali 
penal laws and the vessel may be confiscated. 
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There is no blsic pro•hions in the law of the Sonlali territorial sea and ports relating to: 

The protection and presenation of the Nrine en¥ii"'ffleftt; 

The exploration and exploitation of the resources of the continental shelf or the 
sea-bed of the territorial sea; 

The marine scientific research. 

There is e•ident siMilarity between the law of the Sea Convention and Saftali prov1s1on 
go•erning navigation in the territorial sea, with the major difference that the law of the Sea 
prowisions apply only to a 12 •i les territorial sea, and more liberal navigation rights are 
recognized in a 200 •ile Exclusive Econanic Zone. 

The penalty for disobedience is a fine of 1,000 to 100,000 shillings and would pres~Jnably 

apply both to pennitted ships that violate the conditions of innocent passage and to ships to 
which passage is forbidden. 

Solllalia has signed the United Nations Convention on the law of the Sea but has not ratified 
it yet. 

The Government of SOIRill ia should take advantage to amend the law on the Saul i territorial 
sea or to adopt new legislation in confonnity with the Convention on the law of the Sea. 

The Govennent of Scnalia should elaborate a new law on the territorial sea (12 miles), a 
law on the exclusive econoaic zone, and a law on the continental shelf. In those laws, SOIRill ia 
should introduce blsic provisions relating to the marine environment, the exploration and 
exploitation of the Nrine resources and the marine scientific research. 

2.1.3 The f\lritime Delnesne 

The regulations relating to the maritime demesne are contained in the existing f\lritime 
Code (legislative decree No. 1 of 21 February 1959 amended by decree law No. 7 of 1 Novent>er 1966, 
converted and amended by law No. 3 of 7 January 1976). 

Article 11: The m~ritime demesne includes beaches, shores, ports, bays inlets, mouths of 
rivers flowing into the sea, basins of salt or brackish water which directly commmunicate 
with the sea. Buildings and other works belonging to the administration, existing within 
the liMits of the eariti111e demesne and of the territorial sea, are considered as 
pertinencies of the same demesne. The .maritime administration regulates the use of the 
m~ri time demesne and exerc i ses policies on the same. 

Article 12: The shore shall include that portion of the coastline extending as far as the 
highest water mark at high tide. The extension of the shore shall be determined by the 
.aritime offices on the basis of ascertainments carried out locally and of the testimony of 
other persons who are familiar with the place. The beach shall include the land next to 
the shore, which can be destined for the public use of the sea. Where the extension of the 
beach is not detennined by the subsequent articles, it shall extend as far as the nearest 
land publicly or privately owned 

Article 13: The ·delimitation of specific zones of the maritime denlesne with respect to 
public or private property, referred to in article 12, is affected by the head of the 
.aritime zone. 

It SeeMS that the actual practice is to include up to 400 metres the land next to the shore 
in the maritime demesne. 
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other provisions relating to the ~~aritime demesne are: 

Article 15: The exclusion fn11 the ~~aritime delaesne of zones which cannot be used for 
public sea uses are provided for by a decree of the "inister. 

Article 16: Unluthorizecl occupation of and innovation on properties of the ~~aritime 
cte.esne, their pertinencies and the territorial sea are prohibited. 

Article 11: The 111ritime achinistration, consistent with the needs connected with public 
use, can grant the occupation and use of the maritime demesne or zones of the territorial 
sea for a definite period of ti•. 

Article 24: Concessions for the installation and management of factories and coastal 
storage of n...-le products located within the limits of the territorial sea granted by 
the "inistry of ,..rine Transport and Ports. 

Article 28: Activities carried out by anyone in ports or generally within the limits of 
the ~~ariti• cte.esne, are subject to the supervision of the mrltime authorlty. 

There are no provisions in the •ritime code concerning the coastal area management. 
Taking into Kcount that the "inistry of ,..rine Transport and Port is preparing a new maritime 
code we would suggest that a separate law, relating to the maritime demesne be coq»leted by 
provisions concerning the coastal area •nagement, should be elaborated. 

2.2 Legislation Relevant to ,..rine Pollution 

2.2.1 Pollution bY Ships 

The existing regulations relating to the pollution by ships are very limited and concern 
the pollution in ports or within the vicinity of the ports. Those regulations are contained in 
the existing ,..riti• COde and in the port regulations (Presidential decree No. 67 of 15 April 
1978), and the Sclllli is only party to two International Conventions relating to marine pollution 
of which 1111) is depository. But, SaMlia beca~~e a lll!ftj)er of 1111) on 4 April 1978 by depositing an 
instru.nt of acceptance of the IPfCO Convention of 1948. ,..ny an~enchents have been made to the 
latter Convention (which also changed the name of the organization which would be known as the 
International ,..ritime Organisation 1111)). It would be desirable for the Somal\ Govem~ent to 
ratify these a.endMents which raise no particular technical probla.. 

(a) Operational Discharges bY Ships 

Port Regulations 
Presidential Decree No. 67 of 15.4.1978 

Section 11 - Ships in Ports or at anchorage or within the vicinity of the ports are not 
under any circUIIIStances allowcl to discharge oil and other substances causing pollution or 
waste into the sea. 

Section 21 - Ships in the port are not perwitted to throw or discharge refuse, waste, 
garbage or other disposable 1111tter into the port waters or overboard. 

Section 22 - Normally each port provides a garbage service at cost. The use of that 
service is coqMtlsory, where garbage is not run by the port the service shall be undertaken 
by agents or contractors duly authorised by the Port ,..nager. 

Section 11 - Prescribes fine of Shs. So. 200 to Shs. So. 5,000 for any violation of the 
provisions of the regulations. The fine shall be iqx»secl by the Port ,..nager. 



- 205-

The SCIIali Govertlleftt has no specific regulation which applies out of the ports or the 
vicinity of the ports. 

The Oilpol 1954 Convention was the first international instru~~ent relating to operational 
discharges by ships. The •tter l5 now dealt with by the Convention MRPOt. 1973/1978. 

The purpose of this convention is to control operational spills, of oil, noxious 
substances. sewage water or garbage. 

The Convention applies to all ships flying the flag of a Party to the Convention, and to 
all substances considered as hanlful. 

One of the effects of these general provisions is to reinforce the rights and the 
possibilities of effective surveillance of the coastal State and Port State which is Party 
to the Convention. The SalaH Govertlleftt should have advantage to be party to this 
Convention. 

(b) Accidental Discharaes by Ships 

(i) The Prevention of Plariti• Accidents 

The •in legal instnaent for the prevention of accidents and by the ..a, to prevent 
discharge into the sea of oi 1 or other harzardous substances are the lfl) contentions on 
•riti• safety: 

the International Convention for the Safety of life at Sea SOtAS 1974 -nded in 1978, 
1981 and 1983; 

the International Convention on Load Lines (LL 1966); 

the International Regulations for Preventing Collis ions at Sea (COl.REG 1972) 

The Sollllli Gover~~nent has already ratified: the International Convention for the Safety of 
Life at Sea 1960; SOLAS 1960 but not the SOtAS 1974; the International Convention on Load 
Lines 1966 (LL 1966) 

The Salllli Government should have advantage to ratify COUtEG 1972 and SOlAS 1974 with its 
1978 Protocol as ~~~ended. COl.REG 1972 is a code of good conduct at sea which could be 
ratified without proble.s and should be introduced into the national legislation - SOlAS 
1974 - the naain objective of the SOLAS convention is to specify •ini- standards for the 
construction, equipment and operations of ships, ca.patible with their safety. 

Flag States are responsible for ensuring that ships under their flag CCIIIIIPlY with its 
require~~~ents, and a nlllber of certificates are prescribed tn the convention for this 
purpose. 

Certificates in accordance with the convention shall be accepted by other Contracting 
Govern~~ents under the control provision of the Conventions (regulations 1/19). lblever, 
duly authorized offices of such GovernMents •Y intervene and ensure that a ship flying the 
flag of another State shall not sail if there are clean grounds for believing that the ship 
does not c~ly with the requiraaents of the Convention and cannot proceed to sea without 
endangering the passengers or crew. 
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~reover, in the interest of the safe handling of dangerous good, the Sallli harbour 
regulations should take full account of the provision of Resolutions A 435 (XI) on the safe 
transport, handling and storage of dangerous goods in port areas, incorporating key 
provisions of the International 111ariti111e Dangerous Goods Code (lfiJG Code). 

(ii) Prevention and control of pollution after mariti.e accident 

Solnali legislation to prevent and control marine accidental pollution is 1i11ited. 

Port regulations - lS/411978 

Section 30 - In the event of a vessel being grounded or stranded the master or the person 
in charge shall take i.-cliate steps and reasonable precautions to prevent pollution. 

Plariti• Code Legislative decree No.1 21.2.1959, ~~~~ended by decree law No. 1 of 1.11.1966, 
converted and Mt~ended by law No. 3 of 7.1. 1967. 

Article 26: In case of subMersion of goods or other •terials in ports, the persons 
concerned •st provide for their illlllediate r&~DVal. Should they fail to fulfi 1 this 
obligation, causing danger or hindrance to navigation, the authority will order that 
r.oval to be carried out. 

If the Sallli Goven~~~ent adopts a new h1w concerning the terrttorial sea with a 1i11it of 12 
nautical ~tiles tt would be interesting for SoMalia to ratify the International Convention 
Relating to Intervention on the High Seas in Cases of Oil Pollution Casualties, (Brussels, 
1969) and its 1973 Protocol relating to intervention on the high seas in cases of pollution 
by substances other than oil. 

Besides, Salllia should adopt regulations for the intervention in case of anergency in the 
territorial sea and •riti• delllesne. · 

(iii) Continaency plan to CCI!Dit accidental pollution 

The SoiMli Govern~~~ent has not yet a national organisation and a national contingency plan 
for dealing with a •jor pollution of the sea by oil or other hazardous substances. 

On the occasion of the Ariadne accident the Sallli authorities have established a 
contingency plan. However, it is necessary that the SoiMH Govem~~ent adopt an appropriate 
national organisation and a national contingency plan with a view to take iiiiiW!diate and 
preli11inary action in case of a~ergency. 

That ~~~eans for Salllia to be prep1red as a first step to request and organize international 
assistance and to cooperate in the fr...mt of the regional agree~ents concerning 
CCH»peration in COIIIbating •rine pollution in case of a~ergency. (Protocols to the Red Sea 
and the Gulf of Aden Convention and East African Convention). Then the SCJUlia Govem~ent 
has to rattfy soon the two Regional Seas Conventions and their Protocols. 

(h) The liability and CCJ!!I)!!!satton for pollution ct.age 

Except for few provisions in the •riti• code concerning the liability of the master of 
the ship relating to shipping activities, Sollllia has no specific law in this matter, and 
it se.s that tt would be the a.on law on the liability which would be applied. 

It is in the interest of Salll ia to ratify the relative conventions and to adopt 
appropriate national law in this field. Those conventioas are: 
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International Convention on Civil liability for Oil Pollution O..ge, 1969 - (entry 
into force 19 June 1975); 

Protocol of 1984 to a~~end the International Convention on Civil Lilbility for Oil 
Pollution Danlage, 1969 - (not yet in force); 

International Convention on the Establisl'lllent of International Fund for Collpensatton 
for Oil Pollution ~ge 1971 (entry into force 16 OCtober 1978); 

Protocol of 1984 to a~~end the International Convention for the Estlblisllllent of an 
International Fund for Collpensation for Oil Pollution O..ge, 1971 (not yet in force); 

International Convention Relating to the Li11it.tion of the Liability for ,..ritime 
ClaiMS adopted in London in 1976 (will beccne in force 1 Oecelllber 1986). 

The existing Somali legislation relating to pollution by ships is out of date, incCJIIIPlete 
and inadequate. The existing 1111riti~~e code dHls ~~ainly in great deuils with the 
questions of private law and sute ownership. 

Regional advisers fi"'OII IfilJ have pointed out that the present Maritime code needs to be 
brought up-to-date and they have proposed a ~hensive progr.-.e of lepl work. Taking 
into account proposals lllde in those reports the "inistry of ,..rine Transport and Ports 
have prepared a draft of new ~~ariti..e code. This new code would be adopted and published 
soon. 

As already pointed out there is a great lack of specific regulation in the 1111riti..e sphere, 
where an enonnous vol~~~e of work on drafting and adopting rt~~~in to be done, in parttcular 
for the i...,la~~entation of the appropriate conventions. This work would be greatly 
facilitated by the availability of a large nlJit»er of practical codes published by Jfll) and 
designed to assist govemaents in applying the 110st i~~portant provhions of international 
convention in a unifonn manner. 

In addition. many studies and guidelines produced by Jfll) COIIIIittees 11ight provide 
foundation for the task of drafting national technical rules. The drafting of regulation 
and the i...,le~~~entation of those regulations need a large and qualtfied staff. It SealS 

that at the present time the "inistry of ... rine Transport and Ports have liMited capacity. 
For the drafting. the Government of ~lia should request the assistance of an expert fi"'OII 
Ifll). 

2.2.2 Pollution Resulting fro. Exploration/Exploitation of Sea~ "inerals 

Exploration and exploitation of sea~ 111ineral resources are sut.itted to the Mining code 
i...,lemented under the responsibility of the "inistry of "inerals and water Resources. 

"ining Code 

Article 2: The entire ownership and control of all minerals are vested in the State: 

in any land in the Republic; 

under territorial sea as detennined by the .aritime legislation in force; 

on or under the sea-bed beyond territorial limits to a point where the sea is 200 11 in · 
depth and beyond to such depths of the superjacent waters as admit of the exploitation 
of minerals. 
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Article 53: No person shall explore, prospect or 11ine any mineral or oil except in 
accordance with a permit or lease granted under the provisions of the "ining Code. 

Article 54: Subject to the provisions of the "ining Code and Regulations, the "inister ~y 
with he approval of the Council of "inisters, in the prescribed Nnner, grant: (a) An oil 
exploration permit to explore for mineral oil in any lands and under any waters in or 
adjacent to the Republic as may be specified in the permit; (b) Oil prospecting permit to 
prospect or drill for, extract and remove for the purpo$e of test and research, Mineral oil 
fran any lands and waters in or adjacent to the Republic as may be specified in the permit; 
(c) An oil mining lease to explore and prospect for, mine, remove process for sale, and 
dispose of mineral oi 1 fran any lands and waters in or adjacent to the Republic as .ay be 
specified in the lease. Such a grant may be subject to such tei"'IIS and conditions as the 
"inister NY with the approval of the Council of "inisters determine. 

Article 96: No person shall in the course of prospecting or mining operations pennit any 
noxious or poisonous matter to pollute water in use by the public, nor shall he discharge 
sand, a slime or other tailings in a manner as to interfere with any such use. 

Article 101: Any person who prospects or mines on any area referred to as prohibited, 
shall be guilty of an offence and shall be liable on conviction to a fine not exceeeding 
So.Shs. 100,000 or to imprisonment for a term not exceeding twelve months, or to both such 
fine and imprisonment. 

Under the circumstances, this law empowers the "inister to introduce in the Mining pen~~its 
or concessions any provision which might be required in order to prevent and control marine 
environment pollution due to mining activities. 

In this way, the "inistry of "ineral and Water Resources with the assistance of a legal 
advisor, has established under the legal framework of the mining code a draft concession agree.ent 
which will be proposed by the Government ("inister) to the oil c0111panies. This concession 
agreement provides provisions which conmit the oil c~nies to take ~~easures to prevent and 
control marine environment pollution due to their mining activities. 

For this purpose the guidelines established by UNEP on legal aspects concerning the 
environment related to offshore mining and drilling carried out within the limits of national 
jurisdiction may be used. 

In a case of emergency the "inistry of ptineral and Water Resources wHl be involved and 
will have to assume the relation with the operator and the oil c~nies. Probably this "inistry 
in cooperation with the ptinistry of ptarine Transport and Ports would have to coordinate the other 
ministries concerned. 

2.2.3 ptarine Pollution by Dumping of wastes and other ptatter 

It seems that a specific legislation on this subject does not exist. 

It would be useful for the Somalia Government (probably the ptinistry of ptarine Transport 
and Ports and the ptinistry of Justice) to study the Convention on the Prevention of ptarine 
Pollution by Dumping of wastes and other ptatter (London 29 Oecent>er 1972 entry into force 20 
August 1975), and to examine the opportunity to ratify this convention and to establish a national 
regulation in this field. 

The London Dumping Convention (LDC 1972) regulates the deliberate disposal at sea of wastes 
from vessels, aircraft or other man made structures at sea, excluding operational discharges. It 
defines three categories of wastes: 
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wastes, the dWiiping of which is probibited; 

wastes, the dWiiping of which requires a prior special per11it, 

all other wastes, the dWiiping of which requires a prior general pen1it. 

2.2.4 Marine Pollution fraa Land-Based Sources. 

Pollution fraa land-based sources IINns pollution of •riti~~e area by direct or indirect 
discharges (through the rher) on sea of industrial and dolestic wastes and of pesticides which 
ca.e to the sea through the river. 

laws and regulations to prevent, reduce and control pollution of the 1111rine enviJ"'fflllent 
from land-based sources do not exist in Sollalia. 

The Government of Somalia has a gi"Mt interest to .clopt laws, regulations, ~~easures, 
standards, criteria and procedures to miniMize, to the fullest extent possible, the release of 
toxic, hal"'lful or noxious substances, especially those which are persistent into the .arine 
environ~~ent. Those laws and regulations wuld take into account the characteristics of Salalia, 
the capability of the adMinistration to develop and i..,le~~ent such laws and regulations, the need 
for econc.ic developaent for this purpose and the econcJIIIic capacity. 

The UNEP guidelines on 1111rine pollution fraa land-based sources NY be used. 

The prevention and control of land Nsed pollution bY industrial wastes wuld be integrated 
in the future 1• relating to the industrial developMent which are pretNred ., a legal 
advisor of UNIDO for the "inistry of ec..erce and Industry. Such provision in this 1• 
will provide the legal Nsis for ~rehensive regulation. 

A specific law covering the prevention and control of land Nsed pollution bY ctc.estic and 
•micipal wastes does not exist in SCIIIHa. 

The "inistry of Interior in close cooperation with the "inistry of "ineral and water 
Resources would prepare through inter~~inisterial consultation a general law under which 
progressive and c~rehenshe neasures, regulations standards and procedures, would be .topted. 
The local authorities (•nicipalities, districts) would be in charge to iiiiPl.-e~tt these 
regulations. 

A specific regulation for the use of pesticides in a view to avoid pollution of ttw! Marine 
enviro~~~~ent does not exist in S01111ia. Nevertheless the l.W concerning the Pesticides (l• 
No. 49 of 13.1.1971) lillY provide the legal Nsis under which a COIIIpl'ehensive regulation on 
the use of pesticides could be established. 

Pesticides law No. 49 of 13.1.1971 5.317 

Article 2: This law applies to the registration of: 

(a) active ingredients and pesticide fon.ulations 

(b) adjuvants sold to a grower or other used for addition at the point of use to the spray 
tank or other container of pesticide f()IWilations. 

It defines •pesticides• as any product proposed or used for controlling a pest and 
includes active ingredients, adjuvants and pesticide f()IWilations. 
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Article 4: No person or corporate body shall distribute, sell, offer for sale or 
deliver within or in.,ort into the country pesticides unless it has been registered 
under this law. 

2.3. Legislation Relevant to Coastal Areas Management and Development 

Coastal areas management and development require a holistic integrated approach which means 
intenministerial activities and the need for intenministerial co-ordination. 

Laws and regulations relating to coastal area management and development do not exist as 
such in Somalia. At this stage the first steps should be to: 

identify the ministries and agencies concerned and the ministry which may lead and 
coordinate those activities; 

create an intenministerial co-ordination body mechanism; 

fonmulate a conceptual approach 

prepare a regional pilot project to improve the conceptual approaches, and to mobilize 
national agencies and regional and local governments. 

Such an approach would be better than developing a long 1 ist of new laws and regulations. 

Comprehensive regulations and procedures would come later and would be c~lemented by a 
national and regional planning framework. 

2.4. Legislation Relevant to Marine Living Resources 

2.4.1 Fisheries Legislation 

Basic marine fisheries legislation was contained in the maritime code of 1959, which 
entrusted fisheries regulation and management to the maritime authority, but now falls under the 
responsibility of the "inistry of Fisheries which was established in 1917. 

The provisions of the maritime code (currently under revision) relating to fisheries 
activities were inadequate (1959) ,and the functions of the "inistry of Fisheries include amongst 
others the responsibility to fonoolate laws regulating fishing in Somalia waters and to organise 
fishing rights. So the "inistry of Fisheries, on the basis of a draft prepared by an FAO expert, 
has drawn up a national fisheries regulation. 

The fisheries law No. 13 of 30 Novent>er 1985 has been prooolgated and entered into force. 
This law covers every aspect of the fisheries including administration management, planning, 
licensing and enforcement. 

The law is still in the Somali language version; its translation is expected in the neQr 
future. 
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2.4.2 Endangered Species 

Specific laws and regulations relating to the protection of marine endangered species do 
not exist in Smalia. Solnalia has signed the Eastern African Convention and its Protocols and 
could ratify soon those inst~nts. 

Under the Protocol Concerning Protected Areas Wild Fauna and Flora in the Eastern African 
region, the contracting parties shall take all appropriate measures to ensure the protection of 
wild fauna species listed in annexes of the Protocol. 

The "inistry of Fisheries may progressively prepare an appropriate regulation, for the 
impla.entation of this Protocol. 

~reover, the Solnali Government may ratify the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES washington 3 ~rch 1973 entered into force 1 
July 1975). The objectilles of this convention are to protect certain endangered species fron 
overexploitation via a syste11 of iq»ort export pennits. The Sanali Government may also ratify. 
The Convention on the Conservation of "igratory Species of Wild Animals (Bonn 1979) which also 
contains provisions relating to endangered marine species. 

2.5. Protected Areas and Reserves 

Specific regulations relating to marine and coastal protected areas do not exist in Somalia. 

Nevertheless, the law on Range Development and ~nagement of 4 February 1979, the law on 
Fauna (Hunting) and Forest Conservation of 25 January 1969, the decree on protection of wild game 
and the law on the national parks agency of 1 ~rch 1971 establish the responsibility of the 
"inistry of Livestock, Forestry and Range to create and maintain national park and game reserves 
and to prevent the destruction of the game resources. 

The "inistry of Livestock, Forestry and Range should have the responsibility for marine 
and coastal protected areas. It would be the "inistry in charge of the i~lementation of the 
Protocol Concerning Protected Areas and Wild Fauna and Flora in the Eastern African Region. 

The "inistry of livestock, Forestry and Range in co-operation with the "inistry of 
Fisheries, the "inistry of ~rine Transport and Ports the "inistry of Tourism and the University 
would develop a national policy concerning marine and coastal protected areas and reserves and 
would prepare a legal framework for the creation and maintenance of such protected areas. 

The "inistry will operate, with the support of the other ministries concerned, through the 
National Parks Agency which is responsible for establishing national parks and reserved areas. 

~reoever, the Sanali Government might ratify the Convention on Wetlands of International 
Importance Especially as waterfowl Habitat-(~ 2.2.1971 entry into force 21.12.1915). 

The objectives of this Convention are to stem the progressive encroachment on, and loss of, 
wetlands now and in the future, recognizing the fundamental ecological functions of wetlands and 
their economic, cultural, scientific and recreational value. 

2.6. Ratification and Implementation of the Regional Seas Conventions and Protocols (Red Sea and 
Gulf of Aden and East African Region) 

Somalia should ratify soon those COnventions and Protocols. It would be useful that only 
one "inistry assumes the lead role and be the UNEP focal point. 
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The PUnistry of Marine Transport and Ports seems to be in the best position to ass...e the 
lead and to be the UNEP focal point. 

The PUnistry of Marine Transport and Ports will ass~~ne responsibility for the 
intenninisterial co-ordination of the participation of "inistries or Agencies concerned by the 
regional co-operation in this field. 

The existing Somalia legislation governing the protection, and development of the marine 
environment and coastal areas is relatively limited, non-appropriate and incomplete. 

fxcept for the protection of marine environment related to offshore mining and fisheries, 
there is a great lack of specific regulations in the field of marine pollution and coastal areas 
management, where an enonnous vol~~ne of work on drafting and adopting has to be done. 

It seems that the Somalia Administration, without supplementing financial and human 
resources, is unable to do all this work and to in.,lement and enforce a complete legal systen~. 

Therefore, it is necessary to establish priorities taking into account the existing or future 
capabilities of the Somali aGI!ininstration in terms of budget and human resources. 

3. CONCLUSIONS AND RECOfiii:NDATIONS 

3.1 Conclusions 

In general the domaine of responsibilities in the fields of marine pollution and coastal 
area management are not clearly defined and established. There is a possibility of overlapping. 
There is no marine environment pol icy as such and no "inistry of Environment. Often, "inistries 
and Agencies carry out their activities independently and without previous consultation with other 
agencies concerned. 

~rine environment and coastal area management are a field where many ministries aftd 
agencies operate or would operate, therefore this field need an intenninisterial coordination 
machinery. Coordination and liaison between ministries and agencies would have to be strengthened 
and institutionalized. 

Two "inistries seem to be in a position to assume a lead role in this field, these are: The 
"inistry of ~rine Transport and Port and the "inistry of Justice and Religious Affairs, although 
the "inistry of livestock, Forestry and Range would have an important role to play, but mainly in 
the specific field of protected areas and reserves. 

Except for the off-shore oil exploration and exploitation and for fisheries, there is a 
lack of specific regulations. An enormous amount of work should be done for drafting and 
adopting. As regards the International Conventions and Regional Agreements, Somalia has signed a 
very limited niiiDer of them and hots ratified an even smaller niiiDer. International Conventions 
provide basic standards, and it is in the interest of Somalia to ratify such Conventions. 

Needs are very important in tenns of action to be taken but the co~pabilities and resources 
o~re limited. For this reason, it is necessary to make choice and fix priorities. 

3.2 Recommendations 

3.2.1 National Organization 

(a) Each ministry or agency should consider the environmental aspect in its field of 
responsibility. And the responsibilities of ministries and agencies sector by sector 
should be clearly established by laws. Special units within ministries concerned could be 
created. Budget consideration will have to be taken into account when legislation defining 
ministerial responsibilities and necessary resources should be provided. 
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(b) An inte111inisterial co-«dination .achinery should be created. This machinery should have 
two CGIIIpOnents: (i) An lnte111inisterial Ce~~~~ission at the technical level and (ii) an 
lnten~inisterial Collrittee at the political level. 

(i) lnten~inisterial Commission 

The lnten~inisterial COIIIIission chaired by the Pennanent Secretary of the "inistry of 
ftarine Transport and Ports, would be ~sed of representatives of all ministries and 
.gencies concerned. The Pet"''lllnent Secretary would be assisted by a pennanent staff. 
(Permanent Secretariat). 

The purpose of the lntenninisterial Commission would be to: 

propose to the lntel"'llinisterial CCIIIIittee objectives for a national policy relating to 
marine environment and coastal area management; 

establish the fraMeWOrk of a national action plan and propose actions for the 
il!lplelllentation; 

study and ex•ine draft laws and regulations (laws, decrees, directives); 

control the iMPlementation by ministries of the decisions taken by the Intenninisterial 
tanittee; 

coordinate the participation to the regional action plans of the ministeries and 
agencies concerned and coordinate the il!lplementation of those action plans. 

(ii) The lnten~inisterial COMMittee 

The lnten11inisterial Ccllllittee chaired by the President would be coqKJsed of all "inisters 
concerned. This c01111ittee ~~~eets twice per year, more if necessary. 

The purpose of the lnten~inisterial Committee would be to: 

Adopt the objectives and actions proposed by the lntenninisterial C01111ission and the 
necessary resources in tei"'IIS of budget and personnel. 

(c) A national organisation and national Contingency Plan dealing with a major pollution of the 
sea by oil or other hazardous substances should be established. 

3.2.2 Ratification of International Conventions 

It is in the interest of Somalia to ratify or accede to a n&Jd)er of international 
conventions. 

Firstly, the Government of Somalia should ratify the Regional Seas Conventions: 

The Convention for the Conservation of the Red Sea and Gulf of Aden Environment and the 
Protocol Concerning Regional Cooperation in cad)ating Pollution by Oil and other 
Hanmful Substances in cases of Emergency. 

The Convention for the Protection, ...,nagement and Development of the ...,rine and Coastal 
Environment of the Eastern African Region and related Protocols. 
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Secondly, the Government of Somalia should ratify the International Conventions relating to 
marine pollution of which IMO is depositary: 

PIARPOL 1973/78 
COLREG 1972 
SOLAS 1974 
CLC 1969 and Protocol 1984 
FUND 1971 and Protocol 1984 
Conventions relating to intervention on the high seas 
in cases of pollution - (Convention 1969 and Protocol 1973) 
London Dumping Convention, 1972 

Finally, Somalia should ratify: 

The Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES 1973) 

The Convention on the Conservation of Migratory Species of Wild Animals (Bonn 1974) 

The Convention on Wetlands of International Importance Especially as Water Fowl 
Habitat. (Ramsar 1971). 

3.2.3 Legislation to be enacted on a priority basis 

Proceeding step by step in due time taking into account the available resources: 

(a) Marine pollution by land-based sources 
Establish laws and regulations to prevent, reduce and control marine pollution from 
land-based sources, and provide skilled personnel to monitor and enforce this legislation -
the UNEP guidelines on marine pollution from land-based sources may be used. The 
assistance of an expert should be requested. 

(b) Marine pollution by ships 

With the assistance of a legal expert of IMO, the Government of Somalia should 
progressively establish appropriate regulations in the maritime sphere. 

(c) Protected areas 

With the assistance of an expert of IUCN, the Government of Somalia should progressively 
establish an appropriate law and regulations concerning protected areas and conservation of 
endangered wild species. 

(d) Status of the maritime spaces under the Somali jurisdiction 

Somalia should elaborate a new law on the territorial sea, a law on the exclusive economic 
zone, and a law on the continental shelf - in those laws, Somalia should introduce basic 
provisions relating to the marine environment, the exploration and exploitation of the 
marine resources and the marine scientific research. 

The maritime demesne would be subjected to a separate law coq>lemented by provisions 
concerning the coastal area management. 

3.2.4 Coastal areas development and management 

Prepare and in.,lement a regional pi lot project to in.,rove the conceptual approaches on 
coastal areas development and management. 
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