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• The United Nations Conference on 
Desertification (UNCOD) was 
held in Nairobi from 29 August to 
9 September 1977. 

• This was the first worldwide effort 
ever initiated to consider the 
global problem and responsibili-
ties posed by the spreading 
deserts. 

• 95 States, 50 United Nations of-
fices and bodies, 8 intergovern-
mental organizations and 65 non-
governmental organizations 
participated. 

• The United Nations Conference on 
Desertification prepared and 
adopted a worldwide Plan of 
Action to Combat Desertification 
(PACD) with 28 specific 
recommendations. 

The Plan of Action was approved 
by the United Nations General As-
sembly at its 27th session on 19 
December 1977. 

• Recommendation 23 of the Plan 
of Action invited all relevant 
United Nations bodies to support, 
in their respective fields, interna-
tional action to combat desertifica-
tion and to make appropriate pro-
visions and allocations in their 
programmes. 

• Recommendation 27 gave the res-
ponsibility for following up and 
co-ordinating the implementation 
of the Plan of Action to the United 

Nations Environment Programme 
(UNEP) with its Governing Council 
(CC) and Administrative Commit-
tee on Co-ordination (ACC). 

• Immediately after approval of the 
Plan of Action, the Desertification 
Branch was established within the 
UNEP Office of the Environment 
Programme to serve the Executive 
Director and ACC in carrying out 
their tasks in the implementation 
of the Plan of Action. 

• One of the main functoris requited 
by the Plan of Action trom the 
Desertification Branch was to pre-
pare, compile, edit and publish at 
six-monthly intervals a newsletter 
giving information on programmes, 
results and problems related to 
the combat against desertification 
around the world. 
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MESSAGE FROM THE 
EXECUTIVE DIRECTOR 

Desertifica tion Control is issued 
biannually within the framework of 
the functions entrusted by the 
General Assembly to UNEP in im-
plementing the Plan of Action to 
Combat Desertification. It is a vehi-
cle through which information and 
experience on desertitication and 
its control are disseminated. 

At the time of the Stockholm 
Conference, desertification was 
not recognized as one of the global 
environmental issues. The Stock-
holm Action Plan for the Human 
Environment contained no recom-
mendation directed towards deser-
tification. However, recommenda-
tion 20 deals with soil capabilities 
and degradation, and recommen-
dation 69 deals with marginal 
lands: and both are closely related 
to desertification. 

Now that UNEP is commemorat-
ing the tenth anniversary of the 
Stockholm Conference, it is natural 
that the information organ for 
desertification, one of the most 
serious environmental threats of 
our present world, should come 
out with a special issue on the 
occasion. 

I am happy to note that this 
issue covers a variety of essential 
topics: scientific articles with a 
global geographical distribution, 
and full reporting on the implemen-
tation of the Plan of Action since 
the United Nations Conference on 
Desertification (1977). by UNEP, 
the rest of the United Nations 
system and intergovernmental and 
non-governmental organizations. 
In addition to the news of interna-
tional activities during 1981, it 
brings news from several 
countries. 

Stockhom (1972) focused 
global concern over the human en-
vironment in a declaration of 
principles and in an action plan to 

guide national, regional and inter -
national action in order to save the 
environment for present and future 
generations through prudent con-
servation and rational use of 
resources, with a view towards 
sustained development. To what 
extent these goals relate to the 
cause of combating desertification 
is explicitly presented in the Plan 
of Action to Combat Desertification 
approved by UNCOD and en-
dorsed by the General Assembly in 
1977— five years after Stockholm. 

We have learnt from experience 
that desertification— in short a sub-
stantive reduction of biological 
productivity— means less or no 
food supplies, depletion of the 
materials used for shelter, insecuri-
ty for the future, instability of socie-
ty, with its traditions and values, 
and most seriously, it represents 
an imminent threat to the life-
support systems of about 800 mil-
lion people in some 65 countries. 

The fight against desertification 
is to remedy these ailments and to 
protect and conserve the livelihood 
of people in the extensive territo-
ries in arid and semi-arid, and 
even sub-humid regions in the 
world. It is up to all of us, govern-
ments, international bodies and in-
dividuals to work together for this 
noble cause. This is our obligation 
towards present and future 
generations. 

M. K. To/ba 
Executive Director 

United Nations Environment 
Programme 
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For 
every 
child 
a tree 
The United Nations Environment 
Programme has given priority to 
the problem of desertification in 
its commemoration activities 
which are marking the decennial 
anniversary of the birth of UNEP at 
the historic Stockholm conference 
in Sweden, in 1972. It has set as a 
specific goal the rekindling of 
public awareness of the need to 
protect the world's forests, to mini-
mize the wanton destruction of 
trees and to catalyse reforestation 
projects world-wide. 

theme "For Every Child a Tree' which 
will be distributed to libraries world-
wide. The libraries will display ap-
propriate books, maps and exhibits 
and use the Librarians Guide to Ecol-
ogy to encourage the circulation of 
books on nature, animals, conserva-
tion, and the environment. 

Though the focus has been set on 
children, governments, non-
governmental organizations, parents 
and social and civic groups are all 
being encouraged to become in-
volved. The non-governmental or-
ganizations have circulated 25,000 
folders to encourage funding of exist-
ing green belt movements. 

A number of nations have pledged 
bilateral support during 1982 for the 
planting of trees in third world coun-
tries plagued with diminishing for-
ests. Among these are Denmark, 
which has offered seedlings and 
technical assistance to Botswana  

and Lesotho; Czechoslovakia will aid 
Ethiopia; India will aid Kenya; and 
Canada has offered to help Haiti. 

National programmes thus far 
reported include a nation-wide tree-
planting campaign in China under 
which every able-bodied Chinese 
citizen over the age of 11 will be re-
quired to plant five trees in 1982— a 
total of over three billion trees. The 
tiny island of Mauritius in the Indian 
Ocean has pledged support for the 
campaign by agreeing to plant 
15,000 fruit trees in 1982 and in 
Japan every single child born in the 
year of Stockholm 1972 will be pre-
sented with a tree. 

Parents have been invited to par-
ticipate in the campaign by planting 
a "birthday tree' for every child born 
in 1982, or to plant a tree on a child's 
tenth birthday. Children'are being en-
couraged to ask that their tree, or a 
matching one, be planted in an area 
of the world where trees have 
become scarce. 

The Environment Liaison Centre 
(ELC), which was established in 
1974 to liaise between NGOs and 
UNEP, will pass on all money collect-
ed for "birthday trees' or sponsored 
tree-planting projects to about 20 
selected NGOs working on reforesta-
tion in Africa, Asia and Latin America. 

Response on the public and offi-
cial levels has, so far, been enthu-
siastic and energetic, with viable so-
lutions and programmes being of-
fered around the world. 'For Every 
Child a Tree" has, indeed, become a 
realistic and recognizable goal for 
1982. 

While there are many ways to 
achieve this goal, one of the most 
satisfying is to involve children. 
Since it is the children of today who 
will shape and influence the world 
for future generations, UNEP has 
launched a youth-oriented project en-
titled "For Every Child a Tree'. 

One of the basic components of 
the project is designed to use child-
ren's libraries to expose the young to 
environmental issues and concerns. 
Nearly a dozen popular illustrators of 
children's books from around the 
world are creating posters on the 



EDITORIAL 

In 1977 representatives from around 
the world assembled at the United Na-
tions Conference on Desertification 
(UNCOD) to gauge the extent and in-
tensity of the world-wide problem of 
desertification, to give impetus to the 
international anti-desertification 
action and to develop a Plan of Action 
against what was rightly recognized 
as a most serious threat to the food-
producing systems, to the human envi-
ronment and to the quality of life in at 
least one third of the world: the uncon-
trolled spread of desert-like conditions 
and its associated loss of productive 
land. The urgency of the problem was 
heightened by the disastrous drought 
of 1968-1973 which affected millions 
of people dependent upon the 
resources of arid and semi-arid lands 
for their livelihood. Vast amounts of in-
ternational relief were rushed to save 
the people. Today while the crisis has 
passed, the reality of the problem has 
not, According to a study prepared in 
1980 for the General Assembly 3.3 bil-
lion hectares or 80 per cent of the 
world's total irrigated land, rangeland 
and rain-fed cropland in arid and semi-
arid areas are affected by desertifica-
tion. On a global level, the same study 
notes that the current annual loss of 
production due to desertification is in 
the order of $26 billion. This is a cause 
of great concern at a time when more 
food is required for the ever-increasing 
world population. 

The deliberations of the Conference 
in 1977 made it clear that success in 
the fight against desertification re-
quired (a) effective awareness, (b) the 
political will and (c) financial 
resources. The Plan of Action to 
Combat Desertification (PACD) ap-
proved by the Conference and the 
General Assembly, and the General 
Assembly resolutions that followed, 
have set up the appropriate mecha-
nisms for action to combat desertifica-
tion and for generating and maintain- 

ing the political will that will ensure 
success. Unfortunately, while the 
mechanisms are now available, 
financing at the levels needed have 
not been forthcoming and there are 
signs that the political will has abated. 
Why is this so, and what must be done 
to reverse this trend' Much has 
been said about constraints on the 
implementation of the Plan of Action to 
Combat Desertification and on how 
national, regional and international ef-
forts remain far short of those concert-
ed efforts envisaged in the Plan and 
the decisions of the Conference. In 
short what is needed is the kind of 
drive and sense of purpose that 
brought about the Conference and 
made it a success. 

The study of additional measures to 
finance the Plan of Action submitted to 
the General Assembly at its thirty-sixth 
session, which is summarized in this 
issue, explores means by which 
sources of funds f o r anti-
desertification action may be obtained 
and sustained. But all measures re-
quire the combined political will of the 
world's nations for action to tend off the 
menace of desertification. Every effort 
must be made to generate that will and 
not to wait for catastrophic events that 
would drive the world community to 
make hasty and unproductive adjust-
ments. It is a tribute to the foresight of 
the Conference that the approved Plan 
of Action called for a first general as-
sessment of progress in its implemen-
tation seven years after the Confer-
ence. The occasion, which is only two 
years ahead, will provide a unique op-
portunity for national Governments 
and institutions and the international 
corn munity now as they prepare for the 
occasion and later when they sit to 
review, discuss and learn from experi-
ence to plan what should be done in 
the future to ensurethat the goal of im-
plementing the Plan of Action by the 
year2000will be achieved. 

Gaa far Karrar 
Acting Head, Desertifica tion Branch 



REVEGETATION 
OF THE 
INDIAN DESERT 

H. S. Mann, Dretor 
Central Arid Zone Research Institute, 

Jodhpur 342 003, India 

India was one of the first countries to 
approach the problems of the desert 
and desertification soon after its In-
dependence in 1947. When the 20 
small administrative units were in-
tegrated into the present-day state of 
Rajasthan, it became possible to co-
ordinate the activities of various 
agencies interested in the develop-
ment of the desert area and to create 
a unified Master Plan for the direc-
tion, operation, and superintendence 
of all such activities. Attention was 
further focused on the deterioration 
referred to by a claim in the First Five 
Year Plan that the "Indian desert of 
Rajasthan has been spreading out-
wards in a great convex arc at the 
rate of about half a mile per year for 
the last 50 years". In recognition of 
this problem, the National Institute of 
Sciences ( now the Indian National 
Science Academy) organized a 
Symposium on the Rajputana Desert 
in the year 1952. On its recommen-
dations the Central Arid Zone Re-
search Institute (CAZRI), initially 
named the Desert Afforestation Sta-
tion, was established. This was per-
haps the first major state-organized 
step among the Afro-Asian countries 
to contain the desert. 

The arid and semi-arid zone in India 
is spread over eight states, but 90 per 
cent of the hot desert is located in 
north-west India, out of which61 per 
cent is located in the State of Rajas-
than. It is by far the most densely 
populated desert of the world, and the 
manifestations of environmental dete-
rioration are particularly evident in this 
region. Continuing research by CAZRI 
and other organizations has made the 
Thar one of the "most studied" deserts 
in the world. 

The Government of India and state 
governments in the arid and semi-arid 
zones, realized the alarming situation 
and reacted promptly. These govern-
mental bodies provided funds for anti-
desertification programmes, estab-
lished an infrastructure to study the 
problems, evolved strategies to mini-
mize the hazards of desertification and 
provided for the transfer of appropriate 
technology. They have also organized 
result-oriented extension programmes 
by creating appropriate agencies. 

REGENERATION NEEDS 

Besides climatic fluctuations, erratic 
rains and extremes in diurnaltempera-
tures, the principal problem of the 
Indian desert is the escalation of 
human and of livestock populations. 
Most of the other problems are in reali-
ty the consequences of these two 
major factors causing environmental 
degradation and desertification. 

The human population has escalat-
ed from 3.56 million in 1901 to 13.94 
million in 1981. The livestock popula-
tion has also registered an increase 
from 9.4 million in 1961 to 19.8 million 
in 1977.   The devegetation and degra-
dation of the arid lands due to the pre-
sence of large human and livestock 
populations has necessitated the re-
storation and maintenance of vegeta-
tion cover both to stabilize and protect 
soils and to provide fuelwood to desert 
people and fodder to the livestock. 
Keeping these objectives in view, 
CAZ1RI has developed and standar-
dized a number of cost-effective tech-
nologies for revegetating the Indian 
desert. 

REVEGETATION TECHNOLOGIES 

Sand dune stabilization: Silvo- 

Overgrazingbylivestock. Thesmal/marshy 
area seen will eventually dry up when the land 
is completely denuded if remedial action is not 
taken (Kanpur - L ucknow, India). H.Null/FAO 

pastoral technologies were developed 
and demonstrated at CAZRI to stabi-
lize the bare sand dunes which threat-
en human habitations and cultivated 
fields in the arid areas. These consist 
of: 

fencing of shifting dunes as a pro-
tection from grazing; 
establishment 	of 	micro- 
wind-breaks on the windward side 
of dunes in tines at 5m intervals or 
3m x 3m chess-boards, and 

sowing of grasses on the leeward 
side of the micro-wind-break and 
planting (with the onset of the 
rains) of adapted trees and shrubs 
raised in earthen bricks. 

Economic analysis of this stabiliza-
tion has indicated that the average 
cost of $ 67 per ha will be repaid after 
the end of the thirteenth year. It has 
been found that about 50 to 70 mm of 
moisture initially present within the 
upper metre of unstabilized dunes 
helps in the process of seedling estab-
lishment. Moisture received from the 
monsoons rains is adequate for subse-
quent growth of the already estab-
lished seedlings. Soil analysis after a 
few years of establishment indicated 
that the above technique influences 
the build up of organic matter in the 
dune soil. 



Afforestation.' Afforestation can 
serve several purposes. If the require-
ment is only for establishing green 
belts in the arid zones such indigenous 
trees as Prosopis cineraria, Azadi-
rachta indica, Albizzia lebbek, Sal-
vadora persica, S. oleoides, Acacia 
nilotica arabica, A. nilotica leucoph-
loea and A. jacquemontii, which are of 
proven adaptability, though relatively 
slow growing, are suitable. However, if 
a fast turnover is planned for energy 
production, quick growing exotic trees 
like Eucalyptus sp., Acacia tortilis 
and Prosopis juliflora should be plant-
ed. A number of practical methods 
have been developed in the areas of 
(a) selection of species for different 
sites, (b) seedling production, (c) rais-
ing of selected trees and shrubs, (a) 
soil working techniques and cultural 
operations, and (e) protection against 
diseases and vertebrate pests. 

In pursuit of the above objectives, 
112 species of Eucalyptus, 65 spe-
cies of Acacia, 8 species of Cassia 
and 63 species of 44 other genera 
were introduced in Jodhpur (mean 
annual rainfall 366 mm) and Pali 
(mean annual rainfall 411 mm) from 
Israel, Australia, the USA, the USSR, 
Zimbabwe, Chile, Peru, Sudan, etc. 
Research has shown that among the 
Eucalyptus species, E. melanophloia 
has greatest promise in Jodhpur, 
whereas in Pali, four species, namely 
E. tessellaris, E. melanophloia, E. 
coolabah and E. camaldulensis have 
shown good performances. Among 
the Acacia species A. tortilis (Israel), 

A. sieberiana (Zimbabwe), A. seyal 
(Kenya), A. aneura, A. sa/icina , A. 
ligulata and A. victoriae (Australia) 
have performed well. Of these, A. tor-
tills has proved to be the most promis-
ing (100 per cent survival at Jodhpur 
and PaID and has done extremely 
well on shifting sand dunes. In view of 
these results, A. tortilis has been intro-
duced extensively in north-west India. 

Among species of other genera, 
Colophosperum mopane (Zim-
babwe) and Dichrostachys glomera-
ta (Israel) are doing very well in the 
Indian arid zone. One important char-
acteristic of these two species is their 
self-propagation. Dichrostachys 
naturally spreads through root suck-
ers and C. mopane by seed dispersal. 
Care should also be taken while 
selecting plants to determine their 
suitability to local ecological condi-
tions and soil profiles. 

Shelterbelt establishment: A 
vegetative barrier placed in the path 
of the wind reduces its velocity near 
the ground by exerting a drag on the 
wind and deflecting the wind stream. 
This action constitutes one possible 
mechanism of wind erosion control. 
The effectiveness of shelterbelts in 
reducing wind velocity depends on 
many factors such as wind velocity 
itself, its constancy in direction, and 
the shape, width, tree height and tree 
density of the shelterbelt. The shelter-
belts effectively protect crops, control 
sand drifting, and provide cover and 
food for wildlife. They are planted 
across the wind direction and on the  

margins of agricultural fields. Suc-
cessful shelterbelts of Acacia nhlotica 
and Dalbergia sissoo over a length of 
102 km were established at the Cen-
tral Mechanised Farm, Suratgarh, in 
Bikaner District. Trees are planted in 
ditches of triangular cross-section 45 
cm wide and 45 cm deep prepared 
with a mechanical ditcher. 

Arid horticulture: Suitable culti-
vars of ber (Zizyphus mauritania), 
date palm and pomegranate have 
been identified. The selected ber cul-
tivars yield as much as 45-50 kg fruit 
per tree even under the conditions of 
precarious rainfall, marginal soils and 
nominal inputs. Even in the absence 
of irrigation the desert farmer can 
have a source of income and nutrition 
from ber cultivation. A run-off collec-
tion technique has been developed to 
enable the farmer to have an assured 
and satisfactory source of water even 
in drought years. A major obstacle 
facing the quick cultivation of ber or-
chards was overcome by the develop-
ment of a propagation technique. This 
technique raises budded plants in 
less than 5 months with outstanding 
success even in arid conditions. It 
can be used for raising other fruit 
plants in an arid climate. The tech-
nique has been used to propagate ber 
plants for distribution to various or-
ganizations and institutions in the 
country and for the Operational Re-
search Programme of CAZRI, and has 
now been adopted by private nursery-
men and extension agencies. 

Range management: Studies on 
rangeland improvement, manage-
ment and utilization have revealed 
that by simply fencing off an area, the 
forage yield from the rangeland could 
be doubled in about three years. 

Soil and moisture conservation 
measures: Contour furrows on soils 
with rolling topography can dramati-
cally increase forage yield. Contour 
furrows of about 150 cm 2  cross-
section (60 cm wide and 25 cm 
deep) at a distance of 8-10 m across 
the slope increased the forage yield 
by 636 per cent. Contour furrows are 
inexpensively maintained and cost 
about $13-18 per hectare. For water 
harvesting in pasture land, a tractor-
drawn pitting disker has been de-
signed and built. The use of the pitting 
disker in a cultivated pasture of 
Cenchrus cilia ris, C. setigerus and 
Lasiurus sindicus gave an average 
increase of over 30 per cent forage 

Table 1. Area of the and zone In India by itate 

Area under the arid Percentage of the total 
zone (km 2 ) and zone In India 

Rajasthan 196,150 61.0 
Gujarat 62.180 19.6 
Punjab 14,510 5.0 
Haryana 12,840 4.0 
Maharashtra 1,290 0.4 
Karnataka 8,570 3.0 
Andhra Pradesh 21.550 7.0 

Total area 317,090 100.0 

Jammu and Kashmlr 70,300 
(cold arid zone) 

Source: A. Krishnan in Desertification and Its Control 



INDIAN DESERT 

yield. The fabrication cost of disker 
comes to below $35 if discarded 
discs are used and $84 if new discs 
are used. The pasture land under 
management should be protected 
through barbed-wire fencing against 
indiscriminate grazing. 

Reseeding: Owing to erratic rain-
fall conditions and the poor germina-
tion of seeds of Lasiurus sindicus 
and Dichanthium annula turn, the 
sowing of a mixture of seeds of 
Cenchrus species and Lasiurus sin-
dicus for low rainfall tracts and of 
Cenchrus species and Dichanthium 
annulatum for high-rainfall tracts is 
recommended. The seeding rate of 
different mixtures is 5 to 7 kg per hec-
tare. The required quantity of un-
husked seeds of grasses, appropriate 
for the tract, should be mixed with 
moist sandy soil at three to four times 
the volume of seeds and drilled uni-
formly in lines 75 cm apart, immedi-
ately after the first effective showers, 
in 8 to 10 cm furrows and at a depth 
of not more than 1-3 cm in the soil. 
Such reseeded rangelands need at 
least two weedings during the first 
year of their establishment. 

Introduction of legumes: As the 
availability of fertilizers is a problem 
and their cost is quite high, the role of 
legumes in grassland production is 
under study. In limited trials, legumes 
planted in combination with cultivated 
pastures have resulted in a higher 
content of nutrients and particularly 
of crude protein in the composite 
forage material. Studies of the com-
patibility and performance of promis-
ing legumes, e.g. Do/ichos lablab, 
Pha sea/us a tropurpureus, Clitoria 
terna tea, Rhyncosia minima, Atylo-
sia scarabaeoides, Cyamposis te-
tragono/oba, Phaseolus aureus, P. 
aconitifelius and Vigna sinensis, on 
grasslands under different climatic 
subregions are in progress. In some 
areas such as the Bikanar District in 
pure stands of Lasiurus sindicus, 
legumes such as Phaseolus aconiti-
to//us are used as interspace crops. 
This improves production and in-
creases yield. 

Si/va-pastoral approach: Con-
sidering that livestock husbandry 
occupies the most important place in 
the economy of the arid regions and 

o he dug hundreds of metres 
deep to reach the water table. It then requires 
the strength 0/a camel or a pair of bullocks to 
draw water to the surface (Searo, lnda). A.S. 
Kochar/WHO 

that frequent droughts result in a loss 
of cattle wealth owing to the shortage 
of fodder resources, it is necessary 
for range improvement to be comple-
menfed by the raising of fodder tree 
and shrub species which not only 
give much-needed forage during the 
periods of scarcity but which also pro-
vide shade and shelter to the grazing 
animals, thereby helping them to uti-
lize forage uniformly on the range. In 
addition, fodder trees and shrubs will 
support micro-climatic conditions 
conducive to the natural regeneration 

of grasses which fall higher in the suc-
cession. Studies have shown that a 
density of 14 per cent of Zizyphus 
nummularia is optimum for increased 
forage prod ucti on. Prosopis cineraria 
is an important forage-tree species 
which grows in cultivated fields 
(sometimes more than 60-80 trees 
per hectare) without any detriment to 
the crops grown in association with it. 
The tree is lopped for its protein-rich 
(17.5 per cent) leaves. Studies have 
shown that complete lopping (lopping 
of the entire tree) gives a significantly 
higher fodder yield (58-72 kg per 
tree) than the lopping of the lower 
two-thirds (28-48 kg per tree); or the 
lower one-third (19.73 per tree) of the 
crown. 

REVEGETATION PROGRAMMES 

In 1970-1971 the Government of 
India sponsored a Rural Works Pro-
gramme for organizing labour-
intensive and production-oriented 
works in the drought-prone districts 
of the country, in addition to the 
normal developmental efforts imple-
mented in these districts under the 
State Development Plans. Priorities 
prescribed in the Rural Works Pro-
gramme were: 
- major, medium and minor irriga-

tion projects, including land level-
ling and other infrastructure 
facilities; 

- soil conservation and afforestation 
works; 

- in,crease 	of 	agricultural 
production; 

- establishment of marketing 
complexes; 

- village and district roads neces-
sary to open up the area. 

The scope of the programme was 
subsequently enlarge to form an in-
tegrated area development scheme 
to seek a permanent solution of the 
problems of drought in these districts. 
Accordingly the emphasis shifted 
from labour-oriented to problem-
oriented schemes. This programme 
was designated as the Drought 
Prone Areas" Programme (DPAP) in 
1972-1973. The various components 
of the programme are: 
- Development and management of 

water resources; 
- Soil and moisture conservation 

measures; 
- Afforestation with special empha- 

sis on Social and Farm Forestry; 
- Development of pasture lands and 
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range management in conjunction cattle and human. Earlier emphasis - 	Farm forestry (1.22 million ha) 
with development of sheep hus- was on the development of forest - 	Silvo-pastoral 	plantations 	(4,750 
bandry; rangelands and restoration of the ne- ha) 

- 	Livestock and dairy development; glected 	forests. 	Rural 	electrification - 	Village fuelwood and fodder plan- 
- 	Restructuring of cropping patterns has 	been 	promoted 	with 	a 	view tations (2,800 ha) 

and changes in agronomic prac- toward 	assisting the exploitation of - 	Sand 	dune stabilization 	(13,850 
tices; g'und water. ha) 

- 	Development of subsidiary occu- The Government of India launched - 	Shelterbelt-cum-roadside 	planta- 
pations; another 	programme 	in 	1977-1978 tion (4,301 rowkm) 

- 	Developmentof infrastructure; designated as the 	Desert Develop- - 	Pasturedevelopment(19,500ha) 
- 	drinking water supply scheme, ment Programme 	for integrated de- - 	Fodder 	banks 	(10,600 	quintal 
- 	rural electrification, velopment of the desert areas to in- capacity) 
- 	rural roads, crease 	productivity, 	income 	levels - 	Canal side plantations (3,600 ha) 
- 	milk routes. and employment opportunities for the The 	proposed 	financial 	outlay 
The strategy of DPAP is to maxi- inhabitants through optimal utilization under, the Desert Development Pro- 

mize production in good rainfall years of 	physical, 	human, 	livestock 	and gramme for various forestry schemes 
and 	minimize 	losses 	when 	the other 	biological 	resources. 	The mentioned above for the plan period 
monsoon fails. Since the development schemes 	covered 	under 	the 	pro- has been kept at about S200,00C. 
of agriculture has obvious limitations grammme included Pasture Develop- The 	afforestation 	programme 	in 
in these areas, the farmers are en- ment, Cattle Development, Dairy De- the 	Rajasthan 	Canal 	Project 	area, 
couraged to take up subsidiary occu- velopment, 	Sheep 	Development, which envisages protection of canals, 
pations like animal husbandry, poul- Camel 	Development 	and 	Forestry. roads 	and 	farmlands 	from 	shifting 
try, sericulture and horticulture. Devel- For infrastructural development only sand dunes and the supply of fuel 
opment of a comprehensive package rural electrification was permitted on wood, timber and fodder, is being im- 
of facilities including processing and a limited scale. Later the element of plemented with the assistance of the 
marketing has been attempted 	for individual beneficiary schemes was World Bank within the project area of 
such 	subsidiary activities to enable also introduced. 200,000 hectares (Phase I of Stage I). 
farmers to derive remunerative prices The 	Government 	of 	Rajasthan For the remaining 246,000 hectares 
for 	their 	produce. 	Infrastructure 	for revitalized the 	Desert 	Development (Phase 	II 	of 	Stage 	I), 	preliminary 
dairying 	and 	sheep 	breeding 	has Board and established a Department action has been initiated. The various 
been developed to support cattle arid of Afforestation and Pasture Develop- works 	being 	implemented 	include 
sheep rearing avocations. Afforesta- ment which is functioning in an effi- shelterbelt 	plantations along canals 
tion is being carried out on a relatively cient manner. The major components and roads, fuelwood plantations near 
extensive scale to improve the envi- of this revegetation programme and villages, sand duhe stabilization, and 
ronment 	and 	to 	meet the 	require- the 	physical 	achievements 	up 	to pasture development. The progress 
ments of the local population, both 1980-1981 are: of thepast years 	is 	likely to bring 

about revegetation of at least part of 
the desert region. Allocations availa- 
ble for these works during the VI plan- 
ning period amount to about $85,000. 

The railwayhne in Ko/ayat (India) has been buried undershifting sand dunes. A.S. Kochar/WHO Similar largç-scale programmes are 
- in the pipeline in the states of Haryana 

and Gujart. 

VI PUBLIC PARTIC IPATION 

- 	- Lack 	of 	resources 	and 	education 
compel 	the desert dwellers to cut 
vegetation for fuel, shelter construc- 
tion and fences to protect the crops 
from grazing animals To reduce the 
pressure of fuel demand on the vege- 

" •'- 	 - tation, 	research 	at 	CAZRI 	has cul- 
..,'s  minated in the development and con- 

struction of inexpensive solar cook- 
- 	. ers 	However, they will take some 

time to reach rural inhabitants. In the 
meantime, serious efforts to educate 
the desert people are currently being 
made The villagers are being asso- 
ciated with afforestation at the village 
level and are becoming deeply in- 

- * 	- volved 	in 	the 	revegetation 	pro- 
- grammes for the desert regions. 



COMBATING DESERTIFICATION 
AROUND IRAN'S 
SALT DESERT 
El/en Ta vakoli 
Alamdeh, Mazanda ran 
Iran 

Most of Iran, with the exception of the 
Caspian coastal areas, consists of 
arid or semi-arid lands, of which three 
fourths is officially classified as 
rangelands and one fourth as desert. 
The deserts include an estimated 20 
million hectares of sand dunes, most 
of them in the Central Plateau around 
the Salt Desert, subdivided by moun-
tain ranges into two deserts, the north-
ern Dashte Kavir and the more 
famous Dashte Lut. Physical condi-
tions vary greatly due to the irregular 
topography, and daily tern peratu res 
may vary as much as 30° C to 40 0 C. 

Before the beginning of the Iranian 
desertification control programme, 
the region had about 5 million hec-
tares of active sand dunes which 
became the principal focus of the 
Iranian Government's extensive pro-
grammes to control and reclaim the 
desert. These projects, which were at  

the centre of Iran's conservation ef-
forts over the last decade, included all 
aspects of soil erosion and desertifi-
cation control. The most successful 
aspect, however, was the sand dune 
stabilization programme which 
reportedly led some officials to de-
clare that 'desertification is now 
behind us; we are now concerned 
with land degradation.' 

Conservation of marginal lands 
continues to be an important priority 
in Iran where 30 per cent of all cul-
tivated land is in marginal areas. More 
than half of the population live in 
some 65,000 small villages of which 
two thirds have less than 250 inhabit-
ants. 1  Such small communities are 
common in the desert areas. Pastoral 
nomads are also still numerous in 
Iran. They have maintained the tradi-
tion of seasonal utilization of marginal 
land and the socio-economic struc- 

ture of a viable desert culture. 

SOIL EROSION IN THE CENTRAL 
PLATEAU 

The wide variety of terrain in various 
stages of erosion, the wealth of vege-
tation types and plant species (up to 
10,000 identified), along with the 
prevalent desert culture and revolu-
tionary conditons, make it possible to 
illustrate almost any aspect of deser -
tification in Iran. There is evidence to 
indicate human activity in the Central 
Plateau for at least 10,000 years. 
Plants and animals were domesticat-
ed on both sides of the Zag ros Range 
from 6,000 to 7,000 years ago 2  and 
throughout the Plateau there are indi-
cations of the exploitation of lend and 
natural resources for at least 4,000 
years. 

Artiplex andPanicum bet ween palisades on a shifting sand dune. 
Bureau of Soil Conservation and Watershed Management of Iran. 
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Transplanting seedlings into plast ic bags: the well, pump and water reservoirin the background 
are ma jorcomponents of a sand dune fixation nursery. 
Bureau of Soil Conservation and Watershed Management of Iran. 

Historically, the human land-use 
systems of the Plateau have extended 
to and been closely related to the 
ecologies of the high mountain 
ranges of the Alborz and Zagros. The 
mountain valleys were tavoured loca-
tions for early settlements, and the for -
ests on the mountain slopes were de-
stroyed during ancient times leaving 
the hillsides vulnerable to erosion. 
The light alluvial soils washed down 
from the mountains were then— as 
now— easily blown away by the winds 
that sweep the Plateau, and formed 
into sand dunes. Such dunes have 
been known to reach several hundred 
metres in height and to have buried 
the sites of ancient civilizations. 

East of the Zagros near the old city 
of Kashan, the archaeological mound 
of Sialk shows long-abandoned civili-
zations spanning 3,000 years 
(7,000-4,000B.P.) in several superim-
posed layers, the latest having been 
an i:irban settlement with buildings of 
wood. Such comnmunities around the 
northern rim of the Salt Desert also 
built dams and developed the com-
plex subterranean canal system of 
irrigation called the qanat system, to 
make the best use of the limited 
water resources. 

The now arid and almost barren 
lands at the edge of the Salt Desert 
have been cultivated since the dawn 
of history. The degradation of these 
originally fertile soils, which were a 
sea-bottom during the Devonian 
period, has been a long, fluctuating 
and still-continuing process. 

During the past two to three mule-
nia, the land-use patterns in Iran's 
desert regions remained rather 
stable. Competitive technologies and 
economic or administrative restric-
tions had not led to the introduction of 
ecologically destructive practices. 
The early pastoralists and other in-
habitants soon learned that land 
would only remain fertile for a limited 
period and that rangelands could sup-
port only so much livestock. With 
abundant land to move to, they left 
the exhausted soils to recuperate. 

1975Census. 
Contemporaneously with similar accom-
plishments in Mesopotamia. 
Pierre Amiet and Maurizio Tosi, Report on 
Phase 10 at Shahri- Sokhta, East West 
Vol.18, No.1-4, 1978 

The water resources available 
from rivers, springs and aquifers have 
remained relatively constant for 
centuries, except for variations be-
tween wet and dry years and the 
shifts in water use based on the 
qanats, which permitted the extension 
of agricultural communities deeper 
into the desert. A few centuries past in 
the Central Plateau there were report-
edly some 270,000 km of qanats 
forming the basis of irrigation and ag-
riculture. By the 1960s the annual dis-
charge of qanat waters was estimated 
at 20 billion cubic metres and the 
length of existing qanats at some 
180,000 km. 

The 1960s brought the new tech-
nologies of the dam, the water-pump 
and the tractor, along with the land 
reform programmes and business-
oriented investment in agriculture. 
The new technologies opened up 
huge areas to irrigation farming. Their 
use also led, however, to increased 
land degradation and desertification. 
The large-scale introduction of moto-
rized water pumps changed the 
socio-economic structures of the vil-
lages and made it possible to in-
crease the cultivated areas and sup-
port larger herds of livestock - for a 
time. In the long run, however, it led to  

overgrazing, soil exhaustion, erosion 
and desertification. 

Sand storms had long been a prob-
lem in the region and sand dune en-
croachment had forced the abandon-
ment of villages long before the 
drought of the early 1 960s. Suddenly, 
however, the situation became criti-
cal, as hundreds of villages had to be 
evacuated due to encroaching sands. 
Even cities such as Yazd and Kerman 
on the edge of the tiesert were-threat-
ened. Communication links— roads, 
railways, and airports— were blocked 
by sand dunes. Crops were lost to 
sand dunes and fields left unplanted 
because of the threat of moving 
sands. 

Sand dune encroachment and 
wind erosion were recognized as 
major problems in the comprehensive 
national plans of the last decade 
drawn up to combat erosion and 
desertification of all kinds. The aim of 
these programmes has been primarily 
to control the processes that lead to 
desertification and eventually to 
identify and eliminate the causes. 
One of the most successful pro-
grammes has been sand dune fixa-
tion, both by biological and combined 
mechanical and biological means. 
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Six-seven-year-old Saxaul (Ha/ox ylon persicum) plantation in Sabsevar. White saxaul is the 
mainstay of the Iranian Sand Dune Fixation Programme. Bureau of Soil Conservation and 

Watershed Management of/ran. 

IRAN'S SALT DESERT 

THE SAND DUNE STABILIZATION 
PROGRAMME 

The problems of desertification and 
sand dune encroachment started to 
become a matter of serious public 
concern in Iran at a time when the 
country was technically and financial-
ly able to effect desertification control 
programmes. Two pilot sand dune fix-
ation projects were begun in 1958 
and successfully completed in the fol-
lowing five years. In 1965 the Iranian 
Government began its first large-
scale sand dune fixation projects. At 
Sabsevar in the north-east corner of 
the Dashte Kavir, the village of Hare-
sabad was being engulfed by sand 
dunes up to six metres high. Here 
sand dunes were stabilized with an in-
digenous species of white saxaul, 
"tagh" or Ha/ox ylon persicum, planted 
between palisades of Ferula ga/van/f-
eras and Ar/s tida pinnata, also native 
species. Within three years, the white 
saxaul bushes formed forests up to 
three metres high, stabilizing the 
dunes and allowing the villagers to 
return to their homes. Today the 
saxaul is the mainstay of the Iranian 
sand dune fixation programme, par-
ticularly in the highly arid and saline 
areas. 

The lOOha demonstration project 
in Sabsevar has grown to 300,000 
hectares of planted sand dunes. Part 
of the ambitious green belt project, 
approved in 1974, this is now in the 
final stages of fixation with almost 
one million hectares of sand dune 
plantations surrounding the salt flats 
known as "the kavirs". Another green 
belt in the south, of which some 
72,000 hectares have been planted, 
aims at stabilizing all the active sand 
dunes in Khuzestan and the coastal 
dunes of the Gulf area. 

While the methods of planting 
barren dunes have been found suita-
ble for sand dune stabilization in most 
areas around the Kavir and around 
Isfahan, the help of mechanical mul-
ching has been sought in the south, 
east and south-east, where high wind 
velocities make any other method 
inapplicable or less effective. Mulch-
ing is also used for expediency to 
stabilize the environs of airports, rail-
roads and other public installations. 

In principle, mulching is a very ef-
fective technique for pre-stabilization 
of sand, and in Iran, the availability of 
petroleum mulch makes it relatively 
economical. The petroleum film, usu- 

ally applied after seeding or planting, 
not only binds the soil particles for a 
considerable period (12-18 months), 
but also conserves moisture and ab-
sorbs solar heat creating a hot-house 
effect which speeds up germination 
and the growth of seedlings. For in-
stance, the dunes covered with petro-
leum mulch in Khuzestan, Sistan, 
Baluchistan, Sarax and Khorassan 
have shown spectacularly rapid vege-
tation growth within periods of •one to 
three years. However, mulching tends 
to increase the cost of planting sand 
dunes by three to five times, depend-
ing on the terrain. Therefore it is used 
only where immediate or quick pro-
tection is required. Alternatively, pali-
sades may be used where initial pro-
tection from high winds is required for 
the seeded or planted areas. However, 
palisade construction is an expensive 
and laborious undertaking, though it 
does provide desired employment for 
the villagers in the winter months. 

SPECIES USED FOR SAND DUNE 
FIXATION 

For planting the sand dunes, woody 
species are propogated from seeds 
or from cuttings in nurseries at the 
sand dune stabilization project sub-
stations (60 in 10 provinces). From 
the nurseries they are distributed as 
six-month-old seedlings to the plan-
tation sites. 

In the Iranian sand dune fixation 
programmes, the most commonly 
used plants are the various species of 
saxaul including Ha/ox ylon persicum, 
H. aphy/Ia, H. amodendron, H. sa/i-
cornicum; the tamarisk (Tamarix 
stricta and T. pa//issii); some acacias 
(Acacia farnesiana, A. arabica), the 
mesquite bushes (Prosopis jul/flora 
and P. spicigera); shrubs such as 
"scambil" (Ca/ligonum comosum); 
the halophytes A triplex canescens 
and A. ha/imus; the grasses Panicum, 
Aristida and Sed/itsia spp. 

Atter testing about 70 exotic spe-
cies, the indigenous species were 
found to be more successful. The spe-
cies chosen were not only capable of 
surviving drought and binding the soil 
but had many other useful charac-
teristics as well. The saxaul is an ex-
cellent example of this. It provides a 
high quality charcoal for fuel. Its roots 
may descend as deep as 40 metres 
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Spraying of sanddunes by petroleum mulch in Khuzestan. The sprayer shown is Iranian made. 
Bureau of Soil Conservation and Watershed Managementof Iran. 

to find water and its foliage serves as 
valuable fodder for sheep and camels. 

The scambil is also an excellent 
sand binder and source of fodder, 
while the poplar Populus euphratica 
is a source for fuel and construction. 
The kahur" or mesquite bushes, Pro-
sop/s spicigera and P. julifora, are 
also good sources of fuel and fodder. 

In the first year after planting, 
watering is vital to all species and 
some require up to three years of at-
tention. Usually the watering is done 
by local villagers, either by hand or by 
using hoses feeding from tanks 
pulled by trucks. The more the villag-
ers can participate in the work of 
sand dune stabilization the better 
they appreciate its value and. the 
more they benefit through earned 
income. 

The total area of sand dunes and 
sandy desert lands planted and pro-
tected since tte beginning of the pro-
gramme, including the mere recent 
areas under treatment, amounts to 
some 7 million hectares. This, in 
effect, covers the entire area of active 
sand dunes existing at the beginning 
of the programme. The sand dune sta-
bilization programme has cost a total 
of $30 million just to bring the prob-
lem of sand dune encroachment 
under control. 

While the problem may now be 
under control, the threat still exists. 
As long as soil erosion continues, the 
possibility of the formation of new 
sand dunes remains, and pro-
grammes will be required to combat 
this and other problems of land 
degradation. 

The objectives of future projects in 
sand dune stabilization and afforesta-
tion have been defined along the fol-
lowing lines: 
- Protection of agricultural areas, in- 

dustry, roads, railways, airports, 
townships, oil installations, etc.; 

- Production of wood; 
- Production of aesthetic surround-

ings - recreational facilities, en-
couragement of wildlife 
development; 

- Soil and water conservation, to 
control flooding, erosion and 
sedimentation; 

- Improvement of grazing lands; 
- Creation of public works to 

combat unemployment. 
The officials in charge of the Iranian 

sand dune stabilization programme 
stress that sand dune encroachment 
should not be taken in isolation, but  

should be considered as an integral 
part of land use planning and 
development. 

To prevent or control desertifica-
tion, land use practices should be cor-
related with specific ecological condi-
tions at any given site through sys-
tematic soil conservation surveys de-
signed to determine optimum land 
use. In such crtical areas as Yazd, the 
driest inhabited area in the Kavir 
(annual rainfall 40-60 mm) geomor-
phological soil studies have shown 
the urgency of encouraging the popu-
lation to turn their efforts from agricul-
ture to other means of livelihood, as 
the population of some 250,000 has 
long surpassed the capacity of the 
local water resources. The water 
table is falling so swiftly that even 
subsistence farming has ceased to 
be economically feasible. 

POST-STABILIZATION LAND USE 
STRATEG IES 
The sand dune stabilization pro-
gramme aims not only at controlling 
sand dune encroachment, but at per-
mitting rational exploitation of the 
stabilized sand dunes. The post-
stabilization land use strategies in-
clude production of wood and fodder, 

and in some cases the growing of 
fruits or other appropriate crops such 
as castor beans (Vicinus communis). 
The land use strategies for the re-
claimed lands stress the importance 
of environmental protection. Land re-
claimed from sand dunes may be al-
located for cultivation, grazing, or 
total protection, according to such 
factors as water supply, degree of 
vegetation growth, and characteris-
tics of the users. 

The Iranian desertification control 
policies stress the need both for recla-
mation of sand dunes and other 
degraded lands and for prevention of 
further degradation. In this regard, 
grazing policies are particularly im-
portant in view of the country's large 
numbers of livestock, a very large pro-
portion of which are bred by nomads 
on marginal lands. While there is 
recognition of the need for regulation 
of grazing, there are many difficulties 
involved. Where the land has been 
traditionally used for grazing and sea-
sonal farming by pastoral nomads 
such as the large desert tribes of 
Bakhtiaris, . Qashgais and Baluchis, 
the policies must take account of 
their particular life-styles and social 
organization. 
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DESERTIFICATION 
MONITORING AND 
ASSESSMENT 
WITHIN GEMS 

The Global Environment Monitoring 
System (GEMS), established in re-
sponse to the mandate given at the 
United Nations Conference on the 
Human Environment held in Stock-
holm in 1972 to co-ordinate environ-
mental monitoring activities within 
the UN system, is an activity of the 
United Nations Environment 
Programme. 

This article describes the meth-
odologies that have been developed 
by the GEMS for the purpose of 
ecological monitoring as a tool for de-
velopment planners and managers 
alike. As desertification represents 
one of the most pernicious and wides-
pread cases of ecological deteriora-
tion, this methodology has tremen-
dous potential and actual application 
for the assessment and monitoring of 
desertification. GEMS has collaborat-
ed with the Desertification Branch in 
the development of desertification as-
sessment and monitoring projects in 
South America. As UNEP looks for-
ward to its 1984 stock-taking exercise 
to review and analyse achievements 
under the Plan of Action to Combat 
Desertification (PACD) since the 
Desertification Conference in 1977, 
considerable attention to monitoring 
and assessment activities in the 
combat of desertification and contin-
ued co-operation with GEMS is 
planned. 

INTRODUCTION: 
THE FUNCTIONS OF RANGE LAND 
MONITORING DATA 
Arid and semi-arid rangelands 
throughout the world have a number 
of characteristics in common: ex-
tensive grassland cover; high rates of 
nutrient turnover; large variations in 

annual production; appropriate strate-
gies of utilization by nomadic pas-
toralist populations; and environmen-
tal controlling factors, notably soil 
and rainfall, which are notoriously un-
reliable and discontinuous in space 
and time. Traditionally these areas 
and the pastoral people who inhabit 
them have not received attention in 
development plans, because of ad-
ministrative remoteness and relatively 
low potential for intensive agricul-
ture or livestock raising. 

Increased attention is now being 
focused on rangelands. The reasons 
are complex: the spread of agricul-
turalists and the attendant govern-
ment interest and infrastructure; the 
need to bring outlying border regions 
under central control; a global protein 
deficit; and, more recently, a series of 
dry years which have resulted in con-
siderable loss of human life and 
domestic livestock. 

There is a need to design and per-
fect land-use systems in order to pro-
duce food on a sustainable basis with-
out destroying the stability of eco-
systems. The objective of Govern-
ments responsible for these range-
lands is to plan the development of 
production systems which optimize 
the long-term welfare of people. 

Although activities associated with 
land use planning and day-to-day 
management have the same ultimate 
objective, operationally, they deal 
with different time-scales. Planning 
activities investigate the various op-
tions for land use in an area, i.e. what 
is currently going on, and what is 
possible over the long term. Manage-
ment is concerned with relatively 
short-term campaign strategies to 
deal with changes in production (pri-
mary and secondary) for a given set  

of environmental circumstances in 
order to maximize secondary 
production. 

Land use planning and manage-
ment require proper understanding of 
existing systems. Such understanding 
is derived from data collected and 
analysed in ways which elucidate the 
dynamics of the ecological, economic 
and sociological processes which 
characterize the areas in question. 

It is necessary to have simple, 
quick and readily available methods 
to determine present demands on the 
land, the land's capacity for support-
ing human life, and its future, in terms 
of productivity and sustainability, 
under different forms of management. 
In order to reduce costs, operational 
agencies must seek methodologies 
which, with a minimum of modifica-
tion, are useful to both planners and 
managers. It is believed that recently 
developed ecological monitoring 
strategies are able to serve both mas-
ters. As the term implies, monitoring 
is the systematic and periodic collec-
tion of information over time. It is 
mainly concerned with the elements 
of the basic dryland food chain: 
vegetation, livestock, people. 

MONITORING METHODOLOGY: 
COMBINATIONS AND 
CORRELATIONS 
The 'monitoring methodology is not a 
rigid procedure but is often rather an 
ad hoc combination of intensive and 
extensive techniques to provide 
uefuI data for planning and manage-
ment of large tracts of rangelands. 
Through correlations between inten-
sive and extensive data bases 
(ground to air to satellite), useful and 
cost-effective statements can be 
made about actual and potential pro-
duction. It is recognized, however, 
that in the process of correlation 
some precision will be sacrificed. The 
manager must carefully design his 
sampling to minimize loss of informa-
tion without becoming too detailed. 
(The manager who knows everything 
about 1000 km 2  will not be of much 
use to the planner who must deal with 
1,000,000 km 2,  unless the former has 
some basis for extrapolating his 
results.) 

A primary management considera-
tion in ecological monitoring is to ef-
fectively balance the low cost of ex-
tensive data collection methods with 
the need for high-quality information 
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A /ightaircraft flies ovcra flock of sheep on a systems/c reconnaissance flight (SRF). This is the 
most cost-effective first 00k at evaluating livestock population in a survey area. GEMS (UNEP) 

from intensive data collection tech-
niques. To take extremes: a Landsat 
image produces, in the first instance, 
low-information data at a cost of ap-
proximately $0.01 per square kilo-
metre. On the other hand, a vegetation 
survey carried out by a ground team 
produces detailed data at a cost of 
the order of $100.00 per square kilo-
metre. Clearly the information quality 
of the extensive approach must be im-
proved to be of much use, while the 
cost of the intensive approach must 
be lowered to be practical. Some opti-
mal combination of the two tech-
niques provide, the most cost effec-
tive data. 

The ecological monitoring meth-
odology advocates the simultaneous 
application of data collection from 
three levels: the ground, taking sam-
ples over time, the air, in Systematic 
Reconnaissance Flights (SRF) from 
light aircraft, and space, from 
LANDSAT visual or digital data. 

The most cost-effective iirst look" 
at a rangeland area on which to base 
subsequent data collection strategies 
is SRF. If SRF is repeated over time, 
the quality of the data, such as popu-
lation estimates of animals or patterns 
of seasonal change in primary pro-
duction, become more precise. The 
precision is enhanced if the SRF pro-
gramme is run concurrently with col-
lection of information on the ecologi-
cal state on the ground. Time series 
ground data also improve in quality 
as patterns of production change are 
related to controlling factors (rainfall 
and soil type) and modifying factors 
(animal use, fire, influence of man). 

if the third tier of data acquisition, 
satellite imagery, is added to the 
scheme, it becomes possible to 
relate both micro-events in production 
recorded on the ground, as well as 
meso-events in animal distribution 
from SRF to the micro-scale produced 
by a set of Landsat spectral reflec-
tance signatures over hundreds of 
square kilometres. 

The combinations of methods 
allow correlations between them, 
which eventually should result in the 
phasing out of the more expensive in-
tensive techniques. Management and 
planning decisions may then be 
made as a matter of course using the 
cheapest data collection techniques, 
backed up and checked at a 
manageable frequency by quality 
control air and ground samples. 
Figure 1 illustrates the application 
and progression of methodologies 
schematically. 

Up to the present, however, no area 
has yet arrived at this happy state in 
which a time-series of satellite-
generated data provides policy-
makers with the necessary informa-
tion on which to plan and manage. 
We are still at the stage of tentatively 
combining the methodologies and ex-
tracting the correlations. 

The reason for this retarded state 
of the art lies largely in an inherent 
reluctance among ground- or aerial-
orientated researchers to expand 
beyond their predisposed data-
collection platform. Another, more 
practical reason, is the lack of easily 
accessible, easily usable data analy-
sis facilities. The advent of the interac- 

tive, user-orientated mini-computer is 
largely overcoming this practical 
constraint. 

In the meantime, therefore, while 
this correlative data base is being 
built up, planning and management 
agencies are receiving usable infor-
mation from the monitoring system. 
This occurs largely because of the 
flexibility of the monitoring strategy. 
With a basic understanding of the 
nature of the problems, useful infor-
mation may be obtained from any par-
ticular one or nearly any combination 
of the three tiers of data coflection. 
Brief tabloids of results obtainable 
from SRF and from visual analysis of 
Landsat data are given in tables 1 
and 2 respectively. 
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Figure 1. Information quality froin three 
levels of ecological monitoring 

At the onset of the monitoring pro 
grainimie, ground work produces high 
quality information but is too expensive 
and too detailed to supply management 
data for very large areas. The quality of 
remotely obtained data frorn systematic 
reconnaissance Flights (SRF) or from 
satellite imagery is relatively low, but ex-
tremnely useful for first approximations. 

A B. Simultaneous data collection and 
synthesis frorn three levels allows correla-
lions between the results of extensive 
and intensive methods. If the correlations 
are satisfactory, then the extensive 
method begins to replace the intensive. 

Alibis point, the quality of the infor-
mnation froin the extensive methods is 
such that the more intensive (and expen-
sive) methods are phased out and repeat-
ed only as occasional checks. High-
quality information may then be obtained 
at relatively low cost for very large areas. 
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Table 1. Some results obtainable from systematic reconnaissance flights 

Type of flight Intensity 	Periodicity Type of result 

Inventory 5-10 km 	Once only, or once every few years Estimation of size of domestic or wild animal population 

Permanent data base from which to draft maps of soils, vegetation or 
topography 

Distribution of infrastructure (roads, village water points) 

Verification of eco-zone boundaries determined from aerial photos or 
Landsat imagery 

Determination of stock routes 

Specific objective 20-50 km 	Annual beginning of rains Advanced information on beginning of green wave 

At peak of rains Estimation of annual production 

End of dry season Distribution and type of burns 

Monitoring 5-30 km 	Seasonal Estimation of animal population, sizes of increasing precision 

Distribution and phenology of vegetation cover 

Seasonal animal distribution 

Distribution of biomass of primary and secondary production 

Correlations between biotic and abiotic factors 

Establishment of boundaries of ecological management units 

Correlations between animal distribution and spectral signatures from 
Landsat imagery 

Note: The above operations are not mutually exclusive; for example, an SRF for a specific objective could produce results to serve monitoring needs 
Distance between flight lines 

Table 2: Some results obtainable from visual Landsat data 

Type of image 	 Results 

1:1,000,000 mosaic of colour composites 

1:1,000,000 colour composite transparencies (in 
a seasonal series) 

1:500,000 and 1 :250,000 colour composites, 
paper positives or transparencies 

Preliminary definitions of ecological zones 

Identification of ephemerally green areas 

Identification of zones with a high production potential 

Estimation of occupancy by pastoral people, domestic stock and wildlife (given correlations 
with a data base of distribution from SRFs) 

Soil humidity (given correlations with a data base from ground studies) 

Preliminary topography, soils or vegetation maps 
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COST OF MONITORING: 
VALUE FOR MONEY 
Although SRF rests somewhere be-
tween ground work and satellite 
imagery analysis in terms of informa-
tion quality, particularly at the outset 
of the investigations, its cost effective-
ness is considerably higher. This is a 
difficult point to quantify directly. The 
flying and data acquisition part of an 
SRF programme is relatively inexpen-
sive. For example, it would cost 
roughly $20,000 to cover an area of 
100,000 km 2, roughly three times the 
size of the Sahelian zone in Upper 
Volta. For this outlay, data are ob-
tained on the attributes listed in table 
3. Comparable information collected 
from the ground, or from aerial pho-
tography with ground checks would 
take many man hours of collection 
while, obviously, only the crudest of 
relationships could be derived from 
the first set of uncorrelated Landsat 
images. 

00 

Time 

Figure 2. The relative changes in cost per 
unit of information collected from the 
ground, from Landsat imagery and from 
SRF. 

As the monitoring programme 
progresses and the correlations be-
tween the various levels of data ac-
quisition increase, the relative cost 
relationships between the three 
levels of data acquisition change. 
Figure 2 is an attempt to express 
these changes. It can be seen that the 
costs per unit of information from SRF 
are consistently lower. Those of 
ground work are high and improve 
only slightly with time. The initial high 
cost and subsequent dramatic im-
provement of the cost rate for Land sat 
information occurs because after rela- 

Topography 	Plart physiognomy (cover, 
vegetation type, etc.) 

Soils 
Plant community composi 

Drainage 	tion 

Water holes 	Zoogenic features (wallows, 
salt licks, etc.) 

Static animal 
features such as 	Distribution of non- 
termite mounds 	migratory large mammal 

species 

Human settlement (villages, 
roads, farms, ranches) 

tively expensive initial ground correla-
tion a remarkable level of, detail is 
eventually possible for very large 
areas of land. It never quite reaches 
the effectiveness of SRF, largely be-
cause it is unable to cope with the dif-
ficulty of accounting for the erratic 
distribution of secondary production 
(i.e. domestic livestock and wildlife). 

INFORMATION FLOW: 
DEVELOPMENT OF A WORK PLAN 

Managers and planners require re-
sults, and it is appropriate to consider 
the organization of the information 
flow to attain the results. Figure 3, 
adapted from a GEMS Rangeland 
Monitoring Project document, shows 
a typical work-plan strategy designed 
to organise data collection and disse-
minate analysed information to 
managers and planners. 

The steps are logical and simple: 
plan the approach, execute the initial 
stratification from a low-intensity 
survey flight, fix preliminary opera-
tional boundaries over the study area, 
initiate data collection from the three 
levels (ground, air and space), ana-
lyse the data, produce preliminary re-
sults, review the depths and scope of 
the information obtained (revise data 
collection, if necessary), prepare 
reports for operational units (manage-
ment and planning), and initiate 
follow-up programmes. 

Given careful organization in the 
initial planning phase and a degree of 
bureaucratic autonomy (to minimize 
time-consuming delays such as inter- 

Rainfall 
Insolation 
Soil moisture 
Evepotranspiretion 
Plant phenology (greenness) 
Plant productivity (biomass, part 
composition, chemical composition, 
energy content, etc.) 
Distribution of migratory large mammal 
species 
Large marbmal productivity (biomass, 
reproductive state, condition, food off-
take, etc.) 
Large mammal population structure 
Fire 
Surface water 

ministerial squabbles over territorial 
rights), there is no reason why the 
review state ('are the data adequate) 
cannot be attained within 18 months 
from the inception of the monitoring 
project. This suggests that managers 
and planners can have relevant 
reports in hand less than two years 
after the starting date. Moreover, due 
to the flexibility of the strategy, the full 
programme can be short-circuited in 
cases of urgent need for rapid policy 
decisions, and bear fruit after the first 
half year (see the Rukwa, Tanzania, 
case study, below). 

Once monitoring has been set up, 
data analysed and management 
plans implemented, it is the task of an 
ecological monitoring unit to carry on 
work and measure the effects .re-
suIting from the implementation of 
the plans themselves. The agency re-
sponsible for initiating the work must 
insure that there exists the institution-
al establishment which will cespond 
to, and take action on, the monitoring 
information. In nearly every govern-
ment such establishments exist; it 
is vital to identify them and bring 
them fully into the picture as early as 
possible in the programme. 

CASE STUDIES: 
MONITORING FOR PLANNERS 

Southern Tanzania: A single SRF 
coverage of 30,000 km 2  in the 
Rukwa region of Tanzania determined 
the current distribution of infrastruc-
ture, domestic livestock and wildlife 
which allowed a preliminary land use 
plan for the area to be prepared in 

Table 3. Habitat attributes which may be monitored by an ecological monitoring unit at the 
three levels of data acquisition (ground air space) 

Permanent 	Semi-permanent 	 Ephemeral or seasonal 
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less than a half a year from the time of 
data acquisition. 

Kenya: As part of the International 
Bank for Reconstruction and Develop-
ment (IBRD) tourism loan to the 
Government of Kenya (IBRD 1975) 
SRF data was used to identify the 
ranges of very large herbivore (ele-
phant, rhinoceros, buffalo, hippopo-
tamus and giraffe) populations vis a 
vis current land use patterns in 
order to produce a set of land use op-
tions which make the best use of this 
particular sector of the wildlife 
community. 

SRF monitoring data has identified 
concentration and dispersal areas for 
wildlife and domestic livestock allow-
ing planners to decide where to devel-
op the two types of enterprise. 

A combination of ground and SRF 
monitoring data identified areas of dif-
ferential utilization of primary produc-
tion and seasonal dispersal of live-
stock and wildlife. The data were used 
in delineation of land use zones and 
in deployment of watering points to in-
crease available forage for pastoral-
ists herds. 

Saudi Arabia: Water development 
for livestock production in the Arabian 
Shield South is using SRF data on 
aerial photographs to outline the sea-
sonal ranges of livestock as an aid to 
effective deployment of a water 
scheme network. 
CASE STUDIES: 
MONITORING FOR MANAGERS 
Saudi Arabia: An ecological 
monitoring unit is planned as a basis 
for nomadic ecosystem management 
in the north-ceitral part of the 
Kingdom. 

Senegal: A UNEP/FAO project is 
supplying unique data on the Sahelian 
pastoral ecosystems of the country to 
a wide range of users, for example: 
the Government Livestock Authority, 
the University and the World Bank. 

Kenya: Analysis of SRF monitoring 
data has produced fgures which 
identify potentially dange7ous rates of 
decline in those wilditte species 
which are important as attractors of 
foreign exhchange from tourist 
revenue. Grevy's zebra and elephants 
have declined by 60 per cent since 
1972. 

A combination of ground and SRF 
data allowed a very large area of state 
land in south-west Kenya to be al-
located for ranching, agricultural set-
tlement, forest reserves and conser- 

Are 
data 

No 	 dequate plan, etc. 

d manaementf/' [

_

Sta alternatives 	 rt F ollow.on 
programme 
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vation areas. No less than five new 
game or forest reserves were estab-
lished in the area on the basis of 
these surveys. 

Based on distribution data from 
SRF, compensation for potential 
domestic stock grazing foregone to 
wildlife has been calculated for three 
key wildlife/pastoral areas. 

Using inexpensive visual analysis 
of Landsat false colour images and 
average herbivore occupancy data 
from SRF, it has been found that Land-
sat spectral reflectance categories 
are better predictors of animal  

(domestic livestock and wildlife) oc-
cupancy than conventional rainfall 
and evapo-transpiration indices. 

Studies of community dynamics of 
wild herbivores from SRF distribution 
and numbers data related to ground 
production data have provided base-
lines for assessing effects of various 
park management strategies. 

DESERTIFICATION: 
A SPECIAL CASE OF 
aDEPRODUCTIONN 
In arid and semi-arid rangelands, 
several forms of deproduction corn- 

Plan study logistics 

- maps, aerial photos, l.andsal 
images 

- equipment 
- aircrjft supplies 	 - 	Work 

aircraft 
- sampling strategies 	 Traini 
- arrange data analysis 
- etc. 

Do prelimniimary low- 
intcnsity survey Ilighl 

Locate boundaries of pilot areas 
on maps. Images, etc., and delermine 

area limits on the ground 

Collect 
climatic 

data 

samplc sites 

Initiate cw 	
__ 	

Initiate SRE 	I 	 liiitiatc 
monitoring 	 PrograillilSe 	

(- 	
Laudsat 

programme 	 (3 SRF/yr) 	 Programme 

I Analyse data 

ributioim 

etc. 

I 	Prepare reports, etc. 

Figure 3. The flow of information through an ecological monitoring unit (EMU), together 
with the organization of the EMU work plan and some of the results that an EMU can be 
expected to produce. 
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Figure 4. The relationship between inventory, monitoring and management. 

monly occur. Deproduction is a down-
ward trend in ecosystem production. 
Within each year, primary production 
falls off as the seasons change from 
wet to dry. The ecological integrity of 
the system is kept intact by the fly-
wheel effects of secondary produ-
cers— people and livestock stay 
alive, fortunately, long after the grass 
has withered. Only sensitive indica-
tors, like milk production or body con-
dition, track closely the annual ebb 
and flow of protein. Such indicators, 
have long been monitored by the 
nomads, whose life-style is particular-
ly well adapted to cope with and 
avoid the often inevitable conse-
quences of seasonal deproduction in 
arid regions. 

Over several years, production 
may drop with a decrease in rainfall. 
Here again, a measure of ecological 
inertia is maintained by the secondary 
producers. Only after prolonged dry-
ness does the biomass of the secon-
dary producers drop, either through 
death or migration. Such longer term 
deproduction often appears as 
though it will eventually reach a point 
of no return in which there is zero nu-
trient turnover. When the process 
seems particularly well advanced, it 
is called desertification', whether the 
cause is drought or poor land use 
practices. 

DESERTIFICATION 
ASSESSMENT: 
WHAT ECOLOGICAL 
MONITORING CAN PROVIDE 

Critical data 
A wide range of data types pertinent 
to the process of desertification has 
now been identified and catalogued. 
All of these data types are obtainable 
and quantifiable through one or more 
levels of ecological monitoring. 

The problem is that the relative im-
portance of the controlling factors of 
all forms of desertification cannot yet 
be ascertained. It is, therefore, not 
possible at this stage to say precisely 
which factors are the most important 
to monitor, although there are fairly 
strong indications. It is clear that a 
major function of ecological monitor-
ing is to collect a bank of extensive 
time-series data in order to under-
stand the dynamics of production sys-
tems. A major function of the analysis 
of monitoring data is to give insights 
into the causation of production 
trends, such as that of desertification. 

It must be emphasized that the 
relative dirth of knowledge need not 
retard action. Indeed, both manage-
ment and land use decisions have 
been made after the very first data 
collection foray in an ecological 
monitoring programme. 

Components of desertification 
assessment 

The correct analysis of monitoring 

data should yield a set of results 
which form the components of an as-
sessment of desertification. These 
components could, at least in part, 
also form the basis for map legends 
for display. A list of the components 
would include: 

Process: What type of desertifi-
cation is occurring 
Rate: How fast it is occurring. 
Extent: How widely it is occur-
ring. 
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Effect on productivity: How the 
process is effecting both primary 
(plants) and secondary produc-
tivity (animals) in the short and 
long term. 
Role of social structure: What 
are the negative as well as many 
positive effects of traditional 
(pastoral) forms of land use. 

t) Hazard: What is the risk of the oc-
currence of desertification in the 
area. 

Data collected from the now-
standard ecological monitoring meth-
odology are able to provide the ana-
lytical basis for desertification 
assess rn ent. 

Comprehensive resource 
assessment programme. 
The flow of information, beginning at 
determination of the existing state of 
knowledge of an area,th rough the ac-
quisition of further data and its evalua-
tion, to management and planning, is 

shown in figure 4, which is essentially 
the framework within which UNEPs 
Earthwatch programme works. Infor-
mation moves from the particular in 
the initial stages to the general in the 
latter part, and is structured by the 
evaluation process into forms suitable 
for short term operation by managers 
and for long-term land-use allocation 
by the planners. It must be empha-
sized that data are drawn throughout 
from a number of disciplines— agri-
culture, ecology, sociology and 
economics and that management 
and planning cannot take place with-
out information from all of them. 

The diagram also makes clear the 
close relationship between monitor-
ing, research and evaluation and indi-
cates the need for a single body to be 
responsible for the collection, pro-
cessing and dissemination of infqr-
mation for this activity cluster. At the 
national level this can be done 
through a national government  

ecological monitoring unit such as 
those currently being established 
within the GEMS renewable natural 
resource monitoring network. 

CONCLUSION 
Since ecological monitoring meth-
odology is geared to measure all 
stages of deproduction, it can monitor 
the process of desertification. The 
combination and correlation of data 
collected from three levels (ground, 
light aircraft, satellite) allows the at-
tainment of a progressively more 
detailed picture or ecological pro-
cesses occurring over very large 
areas. 

A small-scale detailed picture, sys-
ternatically compiled from ecological 
monitoring, enables the actual and 
potential areas of desertification to be 
pinpointed, their nature assessed, 
and their extent estimated, as a basis 
for planning and management deci-
sions on appropriate land use. 

ADDITIONAL MEASURES TO 
FINANCE THE PLAN OF 
ACTION TO COMBAT 
DESERTIFICATION 
A summary of the report presented by the 
Secretary-General to the thirty-sixth session of the 
General Assembly 

Proposals for additional predictable 
and adequate sources of funding for 
the Plan of Action to Combat Desertifi-
cation originated during United Na-
tions Conference on Desertification 
(UNCOD) in 1977. Since then these 
proposals have been discussed, on 
the basis of studies prepared by high-
level experts, by the General Assem-
bly at every subsequent session. A 
group of high-level specialists in inter-
national finance considered the 
recommendations of the General As-
sembly at its thirty-fifth session and 
prepared for the next session feasibili-
ty studies and concrete recommenda- 

tions for the implementation of these 
proposed additional means. The 
General Assembly at its thirty-sixth 
session (resolution 36/191) request-
ed that the views of the Member 
States on the study be obtained and 
summarized in a report by the Secre-
tary General for submission to the 
General Assembly at its thirty-seventh 
session. The full study is in three 
sections: 

Additional means of financing 
desertification control projects. 
Detailed modalities of obtaining 
resources on a concessionary 

basis. 
A full feasibility study and work- 
ing plan for the establishment of 
an independent operational 
financial corporation for financ-
ing of desertification projects. 

ADDITIONAL MEANS OF 
FINANCING DESERTIFICATION 
CONTROL PROJECTS 

A world-wide co-ordinated effort to 
arrest the spread of desert-like condi-
tions requires, according to the 
Report, a large and predictable 
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supply of funds. Estimates put the 
number of hectares lost to desertifica-
tion at 20 million each year. The total 
cost of anti-desertification projects in 
developing countries for the 20-year 
period to the year 2000 has been es-
timated at a medium range of $48 bil-
lion. This represents an average 
annual funding requirement of 2.4 bil-
lion. The national governments of de-
veloping countries whose resources 
each year are depleted by the loss of 
arable land under the pressure of ever 
increasing-population and which are 
subject to the fluctuations of climate 
and the threat of drought cannot meet 
these requirements without outside 
help. 

Past experience demonstrates de-
veloping countries inability to mobilize 
the vast sums required for desertifica-
tion control on their own. Of the $586 
million of total funds provided in 1978 
for desertification control only $59 
million or 10 per cent came from na-
tional governments. The remaining 
$527 million was made available 
through external assistance. Further -
more, this amount of external assis-
tance has not as yet approached the 
required level. In 1980,   the estimated 
net external assistance requirement 
was $1.8 billion. Recalling the long-
term total requirement of $2.4 billion 
annual expenditure, it becomes clear 
that the current programme of $586 
million falls nearly 2 billion dollars 
short. 

The report in the first section con-
siders six measures which hold some 
promise of contributing substantial 
and predictable flows of resources to 
a World Development Fund. They are: 

Generalized trade taxes 
International Monitary Fund gold 
sales and Trust Fund reflows 
Link between Special Drawing 
Rights and development finance 
International revenues from sea-
bed mining 
Taxes or parking fees' from 
geostationary communications 
satellites 
The Common Fund f o r 
Commodities 

The Group makes the conservative 
assumption that 10 per cent of all 
additional resources would be made 
available for desertification control. 

International taxation of trade flows 

The study of the high-level financial 
specialists examines the various 
forms of international taxation along 
the following criteria: 
- revenue potential 
- ease of administration 
- fairness 
- economic effects 

The report considers both a gross 
sales tax on the broadest possible 
mix of goods and services including 
tourism, transportation and financial 
services, and a more narrowly based  

tax, levied on specific categories of 
goods and services. It concludes that, 
for the purposes of discussion, it is 
wise to consider a tax on the trade 
flows of merchandise alone. This de-
cision was made in view of the admin-
istrative difficulties of a tax on service 
transactions and their relatively small 
volume (one fifth) compared to the 
$2,000 billion global value of the mer-
chandise trade. Some portion of ser-
vice transactions are ancillary costs 
passed on to the final purchaser and 
would be captured in a tax only on 
merchandise. By using the cit. (cost, 
insurance and freight) price of mer-
chandise, the taxable revenues from 
insurance and freight services are 
also captured. The report recognizes 
that a tax on merchandise alone, if 
proved feasible, could at some point 
be extended to include service trans-
actions provided that such were prop-
erly structured for equity and ease of 
administration. 

A simple 'shadow-tax' or sur-
charge added to taxes already levied 
within each country would be difficult 
to enforce and essentially unde-
pendable. An international treaty for a 
trade tax administered by a special 
body would be required to form a 
more binding agreement between na-
tions. This assures greater predicta-
bility and promises to be more politi-
cally acceptable to national legisla-
tures which would prefer that the in-
ternational community not pre-empt 
their traditional sources of domestic 
revenue. With world trade likely to 
grow from $2,000 billion to $2,500 bil-
lion by 1984 and with the advantages 
of a large tax base, a rate as low as 
0.1 per cent would yield $2.0 billion a 
year currently and perhaps $3.0 bil-
lion by 1987. Assuming 10 per cent 
for desertification control, the tax 
would yield over $250 million a year 
through the eighties. At the same time 
0.1 per cent is too small to be consid-
ered threatening to the volume of 
trade. 

The availability of a network of na-
tional customs authorities greatly 
expedites the administration of the 
tax. A tax on merchandise would be in 
essence a surtax on dutiable and non-
dutiable goods. Since customs offi-
cials generally value even non-
dutiable goods for statistical pur-
poses, their capture for taxation 
would not pose any great difficulty. 
The legal foundation for taxation of 

Table 1: Alternative estimates of total costs of a 20-year programme of basic 
corrective measures for the rehabilitation of desertified lands in developing 

countries requiring external financial assistance 

Type of land 	Area covered 	Total cost of corrective measuresa) 
(in millions 	 (millions of US dollars) 
of hectares) 

Low 	Medium 	High 

(1) 	 (2) 	 (3) 	 (4) 	 (5) 

Irrigated land 	 16.35 	 8,175.00 	12,262.50 	19,620.00 
Rangeland 	 722.62 	 7,226.20 	18,065.50 	29,904.80 
Rainfed cropland 	68.03 	 13,606.00 	17,007.50 	30,613.50 
Sand 	 dune 

stabilization 	 2.04 	 449.00 	449.00 	449.00 

Total 	 809.04 	 29,456.20 	47,784.50 	79,587.30 

a) Estimates are based on extent of desertified areas and average low, medium and 
high unit costs of their rehabilitation. Costings are based on the assumption that the 
affected areas in column 2 are moderately desertified. 
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Table 2: Expenditure on desertification control (calendar year 1978) 

(dollars) 

Member States of the Organization for Economic Co-operation 
and Development (OECD) plus international and regional 
financing agencies 443 million 

Bilateral and multilateral flows from the Organization of 
the Petroleum Exporting Countries (OPEC) 23 million 

United Nations system other than World Bank and IFAD 61 million 

Total 527 million 

National expenditures 59 million 

Grand Total 586 million 

FINANCING PACD 

world trade would require a basic 
treaty or Convention to be negotiated 
and ratified by an agreed minimum 
number of states to permit it to enter 
into force. 

The report considers major disad-
vantages to an international trade tax. 
The tax like all broad-gauged con-
sumption taxes is unavoidably repres-
sive. They weigh most heavily on low 
income, especially smaller countries 
that have a relatively greater depen-
dence on imports. A number of 
schemes are advanced to remedy the 
inequities through rate differentials 
and rebate formulae. The feasibility of 
any international tax schemes re-
mains essentially a political question. 
The decisions for its implementation 
involve judgements that remain con-
troversial. The report calls for those 
countries who can afford to make 
sacrifices, the developed and oil-rich 
countries, to do so as a demonstration 
of thr political will to marshal 
genuine additional resources for the 
purposes of long-term world 
development. 
IMF gold sales and Trust Fund 
ref lows 

The report reiterated the necessity 
to promote the common objective of 
phasing out gold and national curren-
cies as the preferred international 
reserve medium. In lieu of these 
forms of international currency it 
seeks to establish Special Drawing 
Rights (SDRs) as the means of ex-
change in international transactions. 
To this end and as part of its pro-
gramme of divesting itself of one third 
of its existing gold stock, the IMF auc- 

tioned off one half of that amount 
- roughly 25 million ounces be 
tween 1976 and 1980. This resulted 
in $4.6 billion profit of which $1.3 bil-
lion was distributed directly to 104 de-
veloping countries. This left a balance 
of $3.35 billion which, together with 
accumulated income, permitted the 
creation of a total of SDR 2.9 billion to 
be transferred to a trust fund estab-
lished for the purposes of concession-
al Jending to certain low-income de-
veloping countries suffering from pay-
ments imbalances. 

Some part of the repayment of 
Trust Fund loans can become availa-
ble for anti -desertification purposes. 
The Fund's Executive Board has al-
ready preempted a total of 2.25 mil-
lion of these ref lows for certain other 
purposes. However, a residual 
amount of 650 million due under 
Trust Fund repayment procedures is 
as yet unpreempted by any Fund 
Board decision, This is represented 
by the difference between the SDR 
2.9 billion lent under the Trust Fund 
and the SDR 2.25 billion of reflows al-
ready earmarked for 'essentially IMF 
purposes'. With additional interest 
income accruing over the period 
1986-89 when payments begin on 
the last instalments of Trust Fund 
loans, this amount could, increase to 
SDR 1 billion, or 250 million in each of 
these four years. 

This amount can be used towards 
balance of payments assistance on 
special terms to developing members 
in "different circumstances'. The 
Group of Experts believes that the 
Fund's executive board is free, under 
the existing articles of agreement, to  

allot this 	money for anti- 
desertification purposes. Under the 
circumstances and given the time ele-
ment involved, the prospect of such a 
decision does not allow any statement 
to be made regarding the relative pre-
dictability of such reflows becoming 
available. 
Link between SDRs and 
development finance 

Special Drawing Rights (SDRs), as 
explained above, are the new reserve 
medium used by the IMF to create in-
ternational liquidity. SDRs are current-
ly allocated in proportion to the 
quotas of Fund members: roughly 26 
per cent of any allocation accrue to 
the non-oil-developing countries. The 
basic notion behind a link' between 
SDRs and development finance is 
that, as stated by the Pearson Com-
mission in 1969, 'The developed 
countries relinquish a part of their 
quotas of the new reserve, medium 
(SDRs) in favour of the less developed 
countries', This is what is known as 
the indirect link' as opposed to a 
'direct link' which would result from a 
change in the quota system. Such an 
indirect link would provide a source 
of development finance entirely free 
of the Fund's requirements of either 
conditionality or else ultimate 
repayment. 

The link would operate through the 
following mechanism: 

A participant receives an alloca- 
tion of SDRs according to the 
quota and must pay charges 
equivalent to market rates of 
interest to IMF. 
If the participant holds SDR5 It 
will receive interest on these 
holdings. 
Since the rates at which the 
charges and interest accrue are 
equal there is no net cost upon 
participants until a net transfer 
of SDRs occurs. 
When the participant reduces 
his holdings by transferring 
them to a development institu-
tion or by settling its own pay -
ments deficits, only then will it 
incur a net interest charge. It for-
feits the interest income on 
SDRs it once held while continu-
ing to pay charges attached to 
their allocation. 

The Group determined that an 'in-
direct' link was optimal in terms of 
providing an interest-subsidy element 
to an anti-desertification programme 
and in terms of its speedy implemen- 
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tation. The indirect link maintains 
SDR allocations proportionate to 
Fund quotas, but is accompanied by 
an agreement among donor countries 
to transfer a predetermined portion of 
their SDR allocations or their equiva-
lent in currency to development 
financing institutions (DFI). Donor 
countries continue to bear the obliga-
tion to pay charges attached to their 
original allocation. This is similar to a 
contributing country having borrowed 
money which is transferred without 
interest or charges to DFI, in this case 
the anti -desertification institution. The 
institution can hold the funds and 
earn a return or use SDRs without in-
curring an interest cost. 

The effect of a link in any form is to 
extend a continuing line of credit to 
developing countries. This enhanced 
line of credit will facilitate the access 
of developing countries to normal 
capital markets and thereby increase 
their capacity to finance balance of 
payments. At the same time the 
market rates of interest will permit 
confidence to be maintained in the 
asset so that developed countries 
who will be foregoing some of their 
normal SDR allocations as a result of 
the link will continue to have an in-
ducement to earn and accept SDRs, 

Assuming that the IMF obtain sup-
port for the proposal of an allocation 
for the fourth basic period 
1982-1986, the Group estimates con-
servatively a 5 billion SDR per annum 
allocation. If 25 per cent of SDR allo-
cations are transferred through the in-
direct link by countries having per 
capita income of at least $3,000, the 
amount involved would reach 800 mil-
lion SDR. 

Supposing 10 per cent was re-
leased for desertification control, 80 
million SDIRs would then be made 
available for interest subsidies for 
such programmes. However, for rea-
sons similar to those stated in the 
preceding section, it is impossible to 
predict accurately the extent of any 
potential revenue stream from these 
sources. 
International revenues from 
sea-bed mining 

The high seas have long been 
recognized as an international corn-
mons, the resources of which should 
be available to the international com-
munity. Under this rationale the 
resources of the high seas might be 
exploited to provide funds for world  

development in general and desertifi-
cation control programmes in particu-
lar. By international law national 
governments have economic jurisdic-
tion of coastal waters up to 200 
metres in depth and deeper waters 
adjacent to the coast. According to 
the present Draft Convention of the 
Law of the Sea Conference exclusive 
national zones may be extended to 
200 nautical miles offshore. Beyond 
these limits the responsibility of the 
development of living and non-living 
resources would fall to an Internation-
al Sea-bed Authority. The Authority 
would be composed of UN Member 
States and would govern operations 
related to sea-bed mining. As the sole 
body authorized to levy taxes, fees, 
royalties, or other charges on such op-
erations, it represents the only chan-
nel available for tapping the large 
amounts of potential funds for devel-
opment purposes. 

The available technology aoes not 
as yet permit the deep sea exploita-
tion of oil and gas reserves beyond 
the 200-mile limit. Until such activity 
is made possible attention is centred 
on the mining of manganese modules 
as a source of international revenue. 
These potato-sized modules gain 
their value from the other metals con-
tained in them; nickel, copper and 
cobalt in addition to a 30.per cent 
manganese content. At present no 
full-fledged pilot project has been es-
tablished for the production of these 
metals. The techniques required how-
ever have been proven in the labora-
tory. The combination of official 
demands for expensive prototype 
demonstration units and fluctuations 
in metal prices and production costs 
has resulted in a downgrading of the 
commercial priority accorded to sea-
bed mining. The current outlook 
points to a scheduled start-up in 
1992. 

Past analyses of the economics of 
sea-bed mining have indicated that 
the supplies of cobalt and nickel 
could exerf significant adverse effects 
on existing producers of the nodule 
metals. To meet this difficulty the Con-
vention tries through the use of pro-
duction limitations to forge a compro-
mise between the interests of existing 
producers and the international com-
munity. Some producers feel the bal-
ance is not adequate. There is some 
question as to whether losses to inde-
pendent producers would assume  

major dimensions relative to prospec-
tive economic rents from sea-bed 
mining, this effectively negating the 
Convention's revenue-raising objec-
tives. As long as this uncertainty 
exists it is difficult to project the 
potential revenues flowing from the 
Authority's operations. 

Studies that attempted the predic-
tion of the magnitude of international 
revenues have produced widely di-
verging results. Estimates of the inter-
nal rates of return vary from 5 to 100 
per cent. The uncertainty about the 
geological, technological, economic 
and legal factors involved make accu-
rate predictions impossible. Much 
depends on the agreement to the Law 
of the Sea Treaty, ratification of which 
has been delayed, pending possible 
new negotiations in 1982.   The mining 
consortia may be unprepared to pro-
ceed with investments without an in-
ternational treaty. They cannot risk 
the large investment required in the 
face of uncertainty and possible inter-
national reversal. 

However even in the event of a 
breakdown in negotiations, the possi-
bility of international revenue from 
deep-sea mining must be pursued. 
Otherwise the funds may be pre-
empted by enterprises operating 
under the authority of national 
legislation. 
uparking fees" for stationary 
communications satellites 

The technological constraints of 
the modern telecommunications in-
dustry indicate that the number of lo-
cations available for geostationery 
communication satellites may at 
some point in the relatively near 
future become scarce. A geostation-
ary earth satellite rotates in a unique 
orbital zone around the equator at a 
distance of approximately 22,000 
miles from the earth. It travels west to 
east, thereby remaining approximate-
ly in the same position relative to a 
certain point on the earth. Based on 
current technology there is a limit to 
the number of such satellites that the 
geostationary orbit zone can accom-
modate. At the same time, the 
demand for communication services 
is increasing dramatically. The 
determining factor in whether or not 
sparking spaces will in fact become 
scarce is the degree to which tech-
nological advances in telecommuni-
cations, which would allow more sig-
nals to be accommodated by each 
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orbital zone, can keep up with the in-
creasing demand for telecommunica-
tion services. 

Techniques have be.en developed 
for use in the most 'crowded' spots 
(over North America, the Indian 
Ocean and the Atlantic Ocean) for in-
creasing traffic volume. Frequency 
reuse through polarization, whereby 
some signals are sent vertically and 
others horizontally, or the use of direc-
tional antennas permitting two satel-
lites in the same orbital position to 
serve different areas, along with new 
'beam splitting' techniques have al-
ready more than doubled satellite 
capacity. In the medium-term future 
the advance of technology is expect-
ed to develop additional means to in-
crease the possible number of signals 
sent from each orbital station. 

However, demand may grow at the 
same or greater pace than technolo-
gy. Intelsat, which operates 12 of the 
approximately 100 active geostation-
ary satellites in orbit, has had growth 
in the number of telephone circuits 
from 1.8 thousand in 1969-1970 to 
14.4 thousand in 1978-1979, an 
annual average growth rate of 26 per 
cent. Technological advances that 
multiply capacity tenfold a decade 
would, therefore, just keep pace with 
the demand through 1990.   According 
to a recent analysis the best estimate 
is that forseeable technological ad-
vances will make it possible to meet 
demand for 'at least the next two 
decades without encountering a 
generalized problem of over-
crowding'. 

The Group of Experts concluded 
that, for the near term and very likely 
much of the next decade or two, inter-
national taxation of geostationary 
satellite parking slots holds little pro-
mise as a substantial source of inter-
national revenue. It nonetheless 
recommends early establishment of 
the principle of international taxation 
of this resource, along with a system 
of regulation for the use of orbital po-
sitions, in order to prevent any future 
overcrowding. The Second United Na-
tions Conference on the Exploration 
and Peaceful Uses of Outer Space, to 
be held in 1982, may provide an op-
portunity for considering action on 
both suggestions. 

Common Fund for Commodities 
The Common Fund for Commodi-

ties is intended to serve as a means 
to stabilize the prices of pallicipating  

commodities by selling from stock a 
commodity when its price is rising 
and buying up a commodity when its 
price is falling. The Fund is divided 
into two accounts. The First Account 
helps finance the buffer stocks for 
those commodities for which Interna-
tional Commodity Agreements (ICA) 
have been established. The pooling of 
resources due to the association of 
various lCAs would achieve econo-
mies in financing. The purchase of 
one commodity could be financed 
through the sale of another. Current 
estimates suggest that if suitable 
agreements were reached on the 
major commodities under discussion 
(rubber, tin, wood, sugar, coffee, tea, 
cotton, copper, jute and hard fibre), 
the total resources of the First Ac-
count would be between $6 and $8 
billion. The First Account however is 
not intended as a source of interna-
tional revenue. 

The Second Account finances pro-
grammes for research, marketing, de-
velopment of commodity processing 
and productivity for commodities with 
ICAs. It will have resources of $350 
million. $70 million allocated from the 
capital of the Fund and $280 million 
from separate voluntary contributions. 
It would appear then that the annual 
flows of concessional lending 
through the Second Account would 
be approximately $100 million in the 
first three years. Subsequent flows 
would depend upon the volume and 
frequency of replenishment as decid-
ed by the Governing Council of the 
Fund. 

Each commodity tnat comes under 
an ICA will have an International Com-
modity Body (ICB) designated by the 
Common Fund (CF) Executive Board. 
ICB will be an intergovernmental 
body, open to all Member States of 
the United Nations or any of its agen-
cies or the International Atomic 
Energy Agency, and will be concerned 
with the trade, production and con-
sumption aspects of the commodity 
in question. It shall be in a position to 
adopt a suitable method for ensuring 
the proper discharge of any technical 
or other responsibilities arising from 
its association with the activities of 
the Second Account. Therefore any 
decision to include desertification 
control measures among those re-
ceiving Second Account support 
must be sponored by the relevant 
ICB. 

The Group concludes, however, 

that even over the long term when the 
Common Fund is likely to be ratified 
and operational, it seems that it is un-
likely to be a major source of incre-
mental revenue for general develop-
ment. The annual concessional flow 
of $100 million amounts to only. 3 per 
cent of global annual concessional 
assistance, although this amount 
could grow. Even this modest flow 
may not be 'additional' in the sense 
that donor countries may adjust the 
composition of their normal foreign 
assistance programme to make 
funds available for the Common Fund 
without increasing total aid. 

The Common Fund for Commodi-
ties can make a significant contribu-
tion to world economic growth and 
stability through commodity stabiliza-
tion. It can be however only a minimal 
source for international development 
in the sense of extra tax revenue or 
concessional funds for international 
purposes, including desertification 
control. 

Detailed modalities of obtaining 
resources on a concessionary 
basis 

Section B of the report describes 
three means of raising resourceE 
from Governments other than outright 
grants. The first of these consists of 
Governments extending interest-free 
loans, to be repaid over periods of 
up-to 20 years out of the interest re-
ceived from borrowing countries, 
assuming interest rates of 2.5to 3 per 
cent. The second means involves rais-
ing funds from Governments on com-
mercial terms, using a combination of 
budgetary grants and extra-budgetary 
sources to subsidize commercial inter-
est rates. Finally the report considers 
in greater detail the third possibility, 
that of obtaining financial resources 
from private capital markets, to be re-
lent on concessionary terms with the 
support of both interest-rate subsidies 
and guarantees and/or collateral. 
These subsidies would be made 
available for desertification purposes 
subject to approval by the IMFs Ex-
ecutive Board on the use of Trust 
Fund reflows and/or the implementa-
tion of a link between SDRs and de-
velopment finance as described 
above. 

The Group of Experts concluded 
that a combination of these devices 
would allow developing countries the 
possibility of borrowing money from 
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normal capital markets on an average 
of as much as $300 million a year in 
1982-1986 and up-to $400 million 
between 1987 and 1990. 

This amounts to roughly $2.8 to 3.0 
billion over these eight years. Such 
recourse would need to be backed up 
by the guarantees of interested donor 
Governments and/or institutions. The 
report discusses different forms of 
joint and several guarantees, with 
special reference to a limited joint 
and several guarantee, which limits 
each guarantor's obligation by refer-
ence to a callable capital component. 

The strength and credibility of the 
assurances provided lenders in the 
form of guarantees or collateral will 
determine whether borrowing is feasi-
ble on the order indicated and on 
what terms. In turn, these terms would 
then determine the size of the interest 
rate subsidies required to achieve a 
desired degree of concessionality, 
either within or without the framework 
of the independent financing institu-
tion discussed in the final part of the 
study. 

Independent operational 
corporation for the financing of 
desertification projects 

The purpose of an independent 
operational corporation for the financ-
ing of desertification projects is to 
provide funds for projects for which 
the future returns cannot be quantified 
beforehand and which could not at-
tract funds from existing multinational 
and regional development banks and 
similar financial institutions regard- 

less of the project's social desirability 
and economic merits. About one fifth 
of projected desertification expendi-
ture— or around $500 million out of a 
total (gross) $2.4 billion a year— falls 
into this category of long-term anti-
desertification programmes located 
at the margin of the project feasibility 
scale. The projects to be funded by 
the corporation would have to be fi-
nanced primarily with the funds 
provided by Governments on an 
interest-free basis. The willingness of 
the international community to supply 
such interest-free funds is critical to 
the latter's viability. 

Both borrower and donor countries 
(including international institutions) 
are expected to become stockholders 
by contributing to the corporation's 
equity in equal shares of $1 million, 
all equal with respect to voting rights, 
dividends and repayment of capital. A 
conservative estimate puts the equity 
base under this system at $100 mil-
lion. No part of this equity capital 
would be used to extend loans. In-
stead, the corporation would be ex- 

pected to cover its current operating 
expenses out of four fifths (80 per 
cent) of the interest income earned 
on this equity base. The remaining 20 
per cent will be transferred to a fund 
for anti-desertification research and 
experimentation. Donor countries 
would be encouraged to make further 
voluntary contributions to that fund. 

Loans would only be extended for 
the high-risk part of desertification 
projects leaving those parts suitable 
for financing by existing bodies such 
as the World Bank or IFAD to these  

institutions. The corporation expects 
to meet this loan demand of some 
$500 million through interest-free 
loans provided annually by donor 
countries. Half of the total, or $250 
million will be shared by developed 
countries according to a scale deter-
mined by their ability to contribute 
and the other half will be raised 
through negotiations with the centrally 
planned economies, the petroleum-
exporting countries and the remainder 
of the developing country members 
of the United Nations (except the 
least developed). 

The terms of loans for all approved 
projects will be somewhat less con-
cessionary than those attached to 
IDA and IFAD credits, but are more 
favourable than the World Bank "third 
window" terms. This is only logical 
since countries should be encouraged 
to seek assistance for anti-
desertification projects from IDA and 
IFAD whenever possible. On the other 
hand, the nature of the projects in-
volved 'calls for a higher degree of 
concessionality than that envisaged 
in the World Bank "third window" 
operation. 

Conclusion 

Anti-desertification programmes 
are necessarily long-term. They re-
quire a long period of gestation in 
order to bring them to fruition. This 
breeds uncertainty regarding the 
economic -  returns association with 
such programmes. Traditional 
sources of financing are therefore in 
most cases unavailable for anti-
desertilication purposes. The new 
additional means to finance the 
combat against desertification pre-
sented in the above report represent 
a major step towards providing the 
necessary sums of money with the re-
quired element of predictability. 

The report concludes that "all coun-
tries of the globe, whether or not they 
are directly threatened by the ad-
vance of the deserts should consider 
themselves involved in the fight 
against desertification". The extent to 
which this hope becomes a reality, 
the extent to which the world's nations 
co-operate in the implementation of 
some or all of the suggested mea-
sures, will determine whether or not 
an impending world-wide crisis can 
be averted. 

Table 3: Prospective yields from additional measures of financing PACO, 1982-1990 

(millions of US dollars) 

1982 	1983 1984 1985 	1986 	1987 	1988 	1989 	1990 

Trade tax at 
0.1 per cent 	2.25 	2.38 	2.52 	2.67 	2.84 	3.00 	3.18 	3.37 	3.57 

Trust Fund from 
IMF gold sales 
	 0.29 	0.29 	0.29 	0.29 

SDR link 	- 	0.92 	0.92 	0.92 	0.92 	0.92 	0.92) 	0.92a) 	092a) 

Satellite parking 
fees 	 - 	 - 	0,03a) 	0a) 	0.05a) 	0,07al 	0.08 ) 	0.101 

a) Indicates figures that are more speculative than others. 
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POPULATION EXPANSION 
AND DESERTIFICATION 
IN TANZANIA 

Tanzania, with an area of 884,000 
km 2  and a population in 1978 of 17.5 
million lying between latitudes 1 OS. 
and 12°S, provides a good example 
of a tropical country where population 
pressure— human and animal, 
domestic and wild— is rapidly giving 
rise to moderate-to-high levels of 
land degradation. Some 45 per cent 
of the country is believed to be al-
ready affected, and another 35 per 
cent is being threatened. Unless ap-
propriate measures are taken to 
arrest the situation, desertification 
will accelerate and spread to the 
remainder of the territory which exhib-
its all the symptoms of incipient envi-
ronmental degradation. 

The principal areas undergoing 
desertification in Tanzania at present 
are the arid and semi-arid central 
region including the area around 
the new capital of Dodoma. parts of 
the Lake Victoria basin, especially 
Sukumaland, and the Maasai territory 
stretching northward to the Kenya 
border (fig. 1). On a United Nations 
'Desertification Map of the World' 
(UNEP/FAO/UNESCO/WMO, 1977) 
the central belt including the Dodoma 
region and the north-western seg-
ment including parts of Arusha, Kili-
manjaro and Pare are marked as 
areas of 'alluvial or residual surfaces 
subject to stripping of top soil and 
accelerated run-off, gully erosion on 
slopes and/or sheet erosion or depo-
sition on flat lands'. Western Mara, 
southern Mwanza (Kwimba District), 
Shinyanga, Singida and northern 
Tabora appear on the same map as 
areas of 'stony or rocky surfaces 
subject to areal stripping by deflation 
or sheetwash'. 

The most intensively degraded 
area extends from Mpwapwa in 
Dodoma region to Babati in Mbulu 
District. In particular in the Kondoa- 

Michael B. Kwesi Darkoh 
Professor of Geography, Ken yatta 
University College, Nairobi, Kenya, 

and formerly Professor of 
Geography, University of 
Dares Salaam, Tanzania 

Irangi District, some 160 km north of 
Dodoma, soil erosion has reduced the 
land to completely unproductive 
status with incipient 'badland' devel- 
opment. The hills have been denuded 
of trees and grass, the pediment 
slopes subjected to gullying and 
sheet erosion, and there are sand- 
choked rivers criss-crossing and 
mantling cultivated fields. The two 
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Figure 1: The semi-arid zone of Tanzania  

small lakes in the area, Lakes Bicha 
and Haubi, are gradually silting up 
with sediments transported from the 
surrounding catchments by ephemer-
al streams such as the Mkuku, a tribu-
tary of the Bubu River. The Dodoma-
Arusha road which passes through 
Kondoa District, runs through severely 
eroded country while the Dar es 
Salaam railway is threatened by 
washouts. 

Population growth, migration and 
desertification 

Many factors have combined to make 
soil erosion and desertification a 
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Table 1: Semi.erid Tanzania: Population Increase, 1948-1978 (in thousands) 

Regional 1948 1957 1967 1978 48/78 48/78 
District (%) (ann.%) 

Dodoma: 
Dodoma (rural) 210 226 297 262 24.8 0.8 
Kondoa 146 151 213 275 88.4 2.9 
Mpwapwa 102 116 175 262 156.9 5.2 

Total 458 493 685 799 74.5 2.5 

Singida: 
Iramba 133 151 182 242 81.9 2.7 
Manyona 53 59 80 104 96.2 3.2 
Singida 169 163 192 213 26.0 0.9 

Total 355 373 454 559 57.5 1.9 

Shinyanga: 
Maswa 245 292 404 304 24.1 0.8 
Shinyanga 214 256 321 431 101.4 3.4 

Mwanza: 
Malya/Kwimba 238 242 306 325 36.5 1.2 

Total 697 790 1,031 1,060 52.1 1.7 

Steppeland Total 1,510 1,650 2,170 2,458 62.8 2.1 

Kilimanjaro: 
Kilimanjaro rural 268 351 474 631 135.5 4.5 
Same/Pare 	- 86 109 150 208 141.9 4.7 

Total 354 460 624 839 137.0 4.6 

Arusha: 
Arusha (rural) 106 139 176 299 182.0 6.1 
Mbulu 151 188 289 194 28.5 0.9 

Total 	 257 	327 	465 	493 	91.8 	3.1 

Iringa: 
lringa (rural) 126 171 232 290 130.0 4.3 

Highland Total 737 958 1,321 1,622 120.1 4.0 

Grand Total 2,247 2,614 3,491 4,080 81.6 2.7 

Source: 1948-1 967 based on census figures and extracted from United Republic of Tanzania 
(1977) The Threat of Desertification, Oar as Salaam, p.20. 1978 based on 1978 
census figures (provisional) extracted from Daily News of 17 January 1979, p3. 

major problem in the semi-arid areas 
of Tanzania. The most important is the 
pressure of population upon land use 
and management. Table 1 shows the 
population growth and distribution in 
the semi-arid areas of Tanzania. The 
total population in 1948 was 
2,247,000 and in 1978, 4,080,000, 
revealing an increase of 81.6 per cent 
over the 30-year period, or an annual 
growth rate of 2.7 per cent. There is a 
marked difference between the rates 
of increase from district to district and 

region to region, with 9 out of a total of 
14 districts growing at the national 
rate, which has been estimated to be 
anywhere from 2.7 per cent to 3.0 per 
cent per annum (UN Fund for Popula-
tion Activities, 1979). Whereas popu-
lation in the 'steppelands' increased 
by 62.8 per cent (from 1.5 million in 
1948 to 2.4 million in 1978), that of 
the surrounding 'highlands' more 
than doubled (120 per cent), from 
737,000 in 1948 to 1.6 million in 1978. 

Figure 2, showing the average 

densities of the rural population in 
mainland Tanzania brings out the con-
trast between the central areas of low 
agricultural potential and moderate 
high population density, and the sur-
rounding peripheral areas of high ag-
ricultural potential and high popula-
tion density. Figure 3 shows changes 
in density by districts between 1948 
and 1967 (Moore, 1973). Changes 
have been expressed as percentages 
of the 1948 densities. Only one dis-
trict, Ngara, recorded a decrease in 
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Figure 2: Mainland Tanzania: rural population density. 1978 

Source: Based on 1978 census statistics, Daily News 17 January 1979. 

density; all other districts recorded in-
creases with a maximum relative in-
crease in Geita District where density 
has increased by 166.4 per cent 
(Moore, 1973). In general, the greatest 
absolute increase occurred in those 
areas which already carried high 
densities. Most notable of these were 
Arusha, Kilimanjaro, Mzizima, Newala 
and Rungwe districts and most of the 
Mwanza region. All these areas have 
high agricultural potential due to 
fertile soils, well-established cash 
crops or proximity to a major urban 
market. The semi-arid plains wit-
nessed moderately high relative in-
creases, especially in the districts 
bordering the high potential agricul-
tural areas. The overall picture of the 
demographic situation is one of rapid-
ly increasing population. Taking into 
account the effect that natural in-
crease and urban migration must 
have had on population increase in 
the country as a whole, there is ample 
evidence to show that desertification 
in the semi-arid areas of Tanzania has 
been caused by increased human 
and animal pressure on the fragile 
low-potential agricultural areas due 
to migration of agricultural groups 
from the densely populated peripheral 
high-potential agricultural areas. This 
is indicated not only by the steadily 
high increases noticeable in the popu-
lation of both the semi-arid plains and 
the surrounding highlands from one 
census period to another, but also by 
migration trends as revealed by the 
1967 population census data. 

Tables 2 and 3 and Figure 4 give 
the general picture of interregional 
population movements in Tanzania. 
The tables and map emphasize two 
types of movement: long distance 
such as those from the interior toward 
the coast and short-distance such as 
those between the Lake-cluster dis-
tricts. It is largely movement of the 
latter kind involving expansion or 
overspilling of population into new 
and nearby agricultural areas that is 
rapidly giving rise to land degradation 
in several parts of the semi-arid zone. 
During the last half century or so, the 
pressure of rapid population growth 
has led to migration into the semi-arid 
areas of Tanzania. Migration and land 
degradation in the area south of Lake 
Victoria provide examples of this. 
Migration and Land Degradation in 
the Lake Cluster Districts 

The area bordering Lake Victoria 

comprises five regions: Mara, 
Mwanza, Shinyanga, Tabora and 
West Lake. Together they cover more 
than a quarter of the mainland area of 
Tanzania. Their recorded population 
in 1978 is: Mara 723,000, Mwanza 
1.4 million, Shinyanga 1.3 million, 
Tabora 821,000, and West Lake 1 mil-
lion. Their annual population growth 
rates range from 1.9 per cent to 3.5 
per cent. 

The northern part of the region ex-
periences sub-humid conditions and 
has average rainfall above 800 mm. 
The southern part of the region from 
Kwimba District in Mwanza region to 
Tabora has a semi-arid climate with 
annual average precipitation general-
ly below 800 mm. The greater part of 
the rain falls between November and 
May (unimodal) although rains in 
January are often low and unreliable. 
This is a manifestation of two distinct 
rainy seasons (bimodal), a pattern 
which asserts itself further north. 
Total rainfall is uncertain and the wide 
variation of both the amount and inci-
dence within the monthly totals is of 
critical importance to farming. 

South of Lake Victoria as far as  

Shinyanga, the region is inhabited 
mainly by the Sukuma, a farming and 
herding people. Cotton is their princi-
pal cash crop. Profits from cotton are 
invested in livestock as a safeguard 
against crop failure and fluctuations 
in world demand for the crop. Their 
staple food crops are maize, sweet 
potatoes, sorghum, legumes and 
cassava. According to Colknson 
(1972), in a typical cultivated area of 
some 6.5 acres, cotton takes up 45 
per cent of land, followed by maize/ 
cassava/legumes and roots 25 per 
cent, rice 12 per cent, sweet potatoes 
9 per cent, and maize/sorghum 4 per 
cent. 

Further to the south where the land 
is inhabited by the Nyamwezi, ecolog-
ical conditions are different. While in 
the north cattle-keeping is wide-
spread, the existence of the tsetse fly 
in much of the south has made this 
almost impossible. 

Historical events are responsible 
in part for differences between the 
north and the south. The Nyamwezi in 
the south have a history of travelling 
which made them prime targets for 
European recruiters in need of labour 
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Figure 3: Tanzania mainland; percentage change in rural population density by 
district 1948-1967 	 Source: J.E. Moore, (1974) 

for work on plantations and on the rail-
ways (Egero, 1974). In the north, 
cattle-keeping provided the Sukuma 
with a safeguard and a means of 
avoiding conscription. In the south 
the lack of cattle and the initial partici-
patioñ in trade and porterage of the 
Nyarnwezi led to labour migration 
and loss of manpower which resulted 
in complete stagnation of the local 
economy (Egero, 1974). Large areas 
in the south experienced a direct de-
cIrne in their population owing to the 
drain of labourers. This had particular-
ly disastrous effects because of the 
delicate man-land balance in these 
areas. The conscription of males re-
moved the labour required to clear 
the bush against the ever-menacing 
advance of the tsetse. Potentially 
fertile land was lost to the tsetse and 
sleeping sickness and other epidem-
ics spread as a result of the deteriorat-
ing economic situation. (Egero, 1974; 
Kjekshus, 1977.) 

In the North, cotton was introduced 
around the turn of the century and by 
1910 had grown into the dominant 
cash crop for a steadily expanding 
area of cultivation. After the British  

take-over of Tanganyika, the need to 
increase the revenue from the central 
railway and expanding cultivation of 
cotton in the Lake region led to the 
construction of a branch line to 
Mwanza. This line, completed in 
1928, facilitated a southward expan-
sion of the cotton area. The increase 
in the acreage from none in the begin-
ning of the century to 142,000 acres 
in 1945 and 582000 in 1960 there-
fore implies a corresponding increase 
in the proportion of land used for 
cotton (Egero, 1974). McLoughlin in a 
recent study (1971) described the 
cotton-growing areas as extending 
220 miles from north to south and 
210 miles from east to west. 

Cotton Cultivation, Migration and 
Land Deterioration in Sukumaland 
Colonial demands on Sukumaland 
and the response arising from local 
conditions led to expansion into new 
areas bounded by the ultimate lack of 
suitable land at the edges of the ex-
pansion field (Egero, 1974). The 
major influences within this area have 
been increasing population and the 
expansion of cotton-growing as a 

basis of the cash economy. In the rela-
tively densely populated areas of 
Sukumaland, there is no actual physi-
cal shortage of land and the better 
soil types are fully utilized. However, 
traditional means of fertility mainte-
nance are beginning to break down. 
Originally, according to Collinson 
(1972) once the surrounding land 
showed signs of exhaustion the 
farmer moved to a new location. In 
the settled areas this apparently 
evolved into a movement of the 
farmer from one cultivated area to 
another within the potentially arable 
areas controlled by the family. As 
population pressure built up and 
there were no new holdings to be 
opened up locally by new families, 
the area of fallow on the family hold-
ing was reduced either in order to pro-
vide land to sons who married or the 
total area held by the family was divid-
ed between inheritors. Thus the tradi-
tional methods of leaving land fallow 
to maintain fertility broke down as the 
density of population increased. Al-
though land was still available, the 
potential of uncultivated arable land 
became poorer and poorer. 

One of the methods used to adapt 
to these new circumstances de-
scribed above by Coilinson has been 
migration to the periphery areas 
where land is plentiful but where soil 
and climatic conditions are less 
favourable. As Sukumaland agricul-
tural practices of land extension 
appear to have been emphasized 
rather than intensification of cultiva-
tion through, for example, crop rota-
tion, these practices combined with 
the population explosion, land clear-
ance, livestock pressure on land and 
rapidly depleted soil fertility have led 
to what McLoughlin (1971) calls a 
leap frogging process. Farmers 
move at certain intervals to the new 
areas beyond the frontiers created by 
others in the period since they came 
to open new land. The gradual push of 
cotton cultivation and herding south-
wards and eastwards into climatically 
more vulnerable sandy areas is sub-
jecting these areas to soil depletion 
and degradation. McLoughlin (1971) 
notes that from the more densely set-
tled areas of Kwimba and Mwanza 
the cattle owners have been sending 
their herds to Shinyanga and Maswa 
plains. This was more recently fol-
lowed by moves into the Serengeti 
National Park or the Wembere Plain 
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Table 2: Net Population exchange between regions 

Aru. 	Coa. Dod. Iringa Kigorna Ku. Mara Mbeya Mo,. Mtw. Mwa. Ran. Ski. Sin. Tab. Tanga W.La. Zest. Totalgain 

Arusha 13,603 391 852 15,771 89 2,226 882 388 1,345 805 - 16,026 1,200 4,336 558 193 58,895 
Coast' 	860 	- 4,082 3,693 3.718 7,941 2.074 4.830 23,305 33,007 2.087 8087 925 1.195 7.221 7,517 4,151 16 114835 
Dodoma 	- 	. 506 413 - 1,214 1,172 269 600 626 - 1,029 326 6,155 
Iringa 	 - - - 301 . 92 - 458 - - - - 89 - 940 
Kigo.na 	- V  V  V  V  V  - - 69 - - 69 
Kihmanjaro 	- 	- 634 175 733 983 2,659 687 329 1.202 4.326 941 1.330 495 127 14,621 
Mara 70 359 V  - - - 10026 78 - 190 842 354 14 13$33 
Mbeya 	V 	 V V 13,472 889 ' 73 ' 41 - 1,568 - - - 16.043 
Morororo 	 . . 7183 4,931 992 85 5449 . 3419 ' 8,168 1,533 . 314 31.674 
Mtwaro 150 124 46 . . . . 3,984 V 4,394 
Mwanza 	 . 165 250 7,827 . 816 210 218 587 898 . . . 10,971 
Ruvuma  
Shinyanga 	119 379 308 2,412 919 1.496 850 498 299 27.986 464 V 11.300 - 132 975 . 48,137 
Singida 	V 	 V V  556 71 ' V 1,314 391 303 V 345 . . . . 2,980 
Tabora 	V 	 V 37 456 8,610 V - 8,521 . 517 5,217 297 33,477 11.530 . . 69,528 
langa 	 V 	 V V  11,359 5,547 37 12,035 392 3.140 677 7,079 V 1.778 4,353 658 1,110 48.765 
West Lake 	V 	 V V V 4.928 V V 111 102 12,514 129 - 11 . . - . 17.855 
Zanzibar 	 V 51 166 236 V V 55 941 145 485 217 177 79 1,241 98 - 3.897 

Total loss 	979 19,027 38,665 42,011 25.629 4.975 40.080 28,391 42,135 61.566 34,737 34,579 48,019 17.331 14,634 8,684 1,460 462,90i 

Source; Claeson and Egero (1973), p.261 
The table shows horizontally, each region's net gains; vertically, each region's net losses. 

lncluding Oar as Salaarrr 

and southwards into Kahama, Nzega 
and Singida districts. In parts of 
Shinyanga and northern Tabora, the 
increasing influx of human and cattle 
population tends to concentrate in the 
limited areas where water supplies 
are available and tsetse flies absent 
and this further exacerbates the dete-
riorating environmental situation. In 
the new as well as old cotton growing 
areas, yields from the rapidly exhaust-
ed soils have decreased spectacular-
ly in recent years. The fall of crop pro-
duction in the region has been at-
tributed to the declining fertility and 
increasing incidence of soil and wind 
erosion. 

According to Egero (1974) the 
main part of the migration in the Lake-
cluster districts goes on between the 
three southern regions which together 
make up what he calls Greater 
Unyamwezi" (fig. 5). The greatest 
movement is especially between 
Shinyanga and both Tabora and 
Mwanza. In general, movement is 
from the old impoverished cotton 
lands of the north to the newer arable 
lands of the south, as evidenced by 
the losses in migrants from Mwanza 
to Shinyanga and from Shinyanga to 
Tabora, each in the order of 30,000 
people net. As receiver, Shinyanga 
District in the centre of the region 
tends to dominate the picture. The 
reason Shinyanga District gets the lar-
gest share of the cluster in-migrants 
(about 45 per cent) appears to be its 
position at the frontier of two overlap-
ping fields of settlement. Tabora mi-
grants tend to settle in the two west-
ern districts and Mwanza migrants.in  
the two eastern, both of which include 
Shiriyanga District in the middle  

(Egero, 1974). 
Since 1974, there has been a dras-

tic and sudden change in land-use 
pattern with the introduction of villagi-
zation into the region. In 1974 as a 
result of national and regional govern-
ment policy in the Mwanza region, for  

example, people were moved from 
scattered homesteads into 650 vil-
lages occupying clearly defined sites. 
With most of the population now con-
centrated in large settlements or 
u/amaa villages, the pressure of 
population on land around the villages 
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Figure 4: Tanzania mainland: Interregional migration streams exceeding 8,000 persons (000) 

Source: B. Egero (1974). 
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Table 3. Regional in-migration and net migration 

Male 

Immigration 

Female Total Male 

Outmigration 

Female Total 

Net Migration 

Male 	Female Total 

Arusha 52231 30,804 83,035 13,443 11,876 25,319 38.788 18,928 57,716 
Coast* 93,278 62,350 155.628 23,792 18,010 41,802 69.486 44,340 113.826 
Dodoma 21,645 17,156 3.8801 29.197 21,876 51.072 -7,552 -4.720 -12.272 
Iringa 12,352 9,917 22,269 37,704 22,290 59,994 -25.352 -12.373 -37.725 
Kigoma 5,454 5.150 10,604 34,676 16,870 51,546 -29.222 -11.720 -40.942 
Kilimanjaro 26.868 14,163 41,031 33,726 18,313 52,039 -6,858 -4,150 -11,008 
Mara 19,661 20,015 39,676 18,350 13,468 31,818 1,311 6.547 7,858 
Mbeya 22,943 18,152 41,095 40,886 24,246 65.132 -17,943 -6,094 -24,037 
Morogoro 44,067 24,913 68,980 37,839 27,858 65,697 6,228 -2.945 3.283 
Mtwara 11.060 9,082 20,142 35.257 2.2716 57,973 -24.197 -13,634 -37,831 
Mwanza 57.265 45,217 102,482 78,627 74,441 153,068 -21,362 -29,224 -50,586 
Ruvuma 8.283 7.680 15,963 31,850 18,850 50,700 -23.567 -11,170 34.737 
Shinyanga 61.341 59,925 121,266 54,532 53,176 107,708 6.809 6.749 13,558 
Siriguda 15.059 13,693 28,752 42,635 31,156 73,791 -27,576 -17,463 -45.039 
Tabora 70,516 65,873 136,389 45.954 38,238 84,192 24,562 27,635 52,197 
Tanga 60,574 27,583 88,157 31,272 22.754 54.026 29,302 4,829 34.131 
WestLake 23.375 21,328 44,703 19.457 16,075 35,532 3,918 5.253 9,171 
Zanzibar 11.465 5115 16.580 8.240 5.903 14.143 3.225 -788 2,437 

All 617,437 458,116 1,075552 617.437 458,116 1,075,552 0 0 0 

Including Dares Salaarn 

Source: Claeson and Egero ( 1 9 73) p.26 1  

seems to be increasing, especially as 
traditional methods of agriculture and 
animal husbandry have shown little 
change for the better, 
Population Expansion and Deser-
tification in Gogoland 
The Gogo country around Dodoma, 
Tanzania's new capital, provides 
another example of the impact of 
population pressure, both human and 
animal, giving rise to desertification. 

The Dodoma region in central Tan-
zania is a semi-arid plain with scat-
tered hills of granites and gneisses 
knoWn as inselbergs. The soils are 
reddish brown to greyish sandy 
barns on the gently sloping pediment 
plains, and black cracking clays in 
the floodplains. A Thardpan' layer fre-
quently occurs in the former in which 
the sand is bound by alkaline clay 
paricles to form a hard horizon 
(Cook, 1975). The average annual 
rainfall is less than 600 mm and 
shows large interannual and inter-
monthly variability. The dry season is 
7-8 months long lasting from May 
until December. The main tribe 
throughout the area is the Gogo, de-
scribed as cultivating pastoralists 
(Rigby, 1969). Cattle plays the domi-
nant role in their culture but their main 
food supply is from the cultivation of 
crops, especially sorghum, millet and 
groundnut. In this respect the live- 

stock only have a supportive function, 
which nevertheless is an important 
one especially in times of drought-- a 
frequent occurrence in the semi-arid 
environment. Other tribes occurring 
in smaller numbers are the Bena, 
Hehe, Maasai, Sagara and Nguu 
(Conyers, 1971). 

Early accounts indicate that the 
area of the Gogo country was formerly 
much smaller with its peripheral dis-
tricts being utilized by neighbouring 
nomadic pastoralists. Population in-
crease among  the Gogo people has 
led to an influx of cattle-keeping cul-
tivators, thereby bringing under pres-
sure areas previously used only for 
nomadic grazing. Nomadism by its 
very nature is transitory and does not 
necessarily result in overgrazing. But 
because modern science has 
enabled population, both human and 
bovine, to increase rapidly in the area, 
this previously satisfactory system of 
indigenous animal husbandry has 
broken down. The traditional shifting 
cultivation which ensured a sustained 
yield has had to give way to a quasi-
static agriculture for which sustained-
yield farming systems have not yet 
evolved (Tanzania, 1977). In parts of 
southern Dodoma, the situation is 
alarming. Previously uninhabited 
areas of bush have disappeared and 
given way to human habitation and  

cultivatIon. The rapid increase in 
cattle population has led to problems 
of inadequate grazing (especially 
during the dry season), unmitigated 
browsing, and trampling. Driven from 
the exhausted flat lands, the peasants 
are now cultivating on the rocky hill-
sides and upper pediments. Insuffi-
cient fallow time between cultivation 
periods has led to the impoverishment 
of land while cattle grazing has re-
moved the last vestiges of vegetation 
cover. There are no accurate stock 
counts for the district since the Gogo 
do not willingly divulge information 
concerning their cattle (Rigby, 1969). 
However, the number of cattle is es-
timated at one million. The cattle 
population density averages 1.9 hec-
tares/stock unit. A UNDP/SF livestock 
project in Dodoma uses an average of 
2.5 hectares/stock unit as a minimum 
safe density (Berry and Townshend, 
1973). It is evident by this measure 
that Gogo territory is overstocked. 

As in Mwanza, a new factor has 
crept into the pattern of land use in 
the semi-arid area around Dodoma. 
With the creation of large new villages 
established in the area during opera-
tion Dodoma in 1971-1972 and the 
rapid growth of Dodoma town which 
is planned to become the new capital, 
population growth and settlement are 
leading to increased pressure on the 
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soil, firewood and water resources. 	cedented population growth and in- of desertification are beginning to 
creased human pressure on land in manifest themselves not only in de- 
the high-potential and high-density creases in the productivity of the 

Conclusion 

The degradation of the ecosystem of 
the semi-arid areas of Tanzania is a 
function, not merely of the semi-arid 
zone's inherent vulnerability but more 
important, of the human and animal 
pressures stemming from the rapid 
growth and expansion of population. 
Over the last half century, the unpre- 

areas have caused migration into the 
adjacent low-potential semi-arid 
steppelands and plains. As the case 
studies on the Lake-cluster districts 
and Gogoland have shown, 
agriculture-based, animal-based and 
urban-based livelihood systems are 
posing a serious threat to the fragile 
ecosystems of the semi-arid lands. Al-
ready in Gogoland, the consequences 

resource base, but in recurrent 
famines, chronic food and water 
shortages and loss of animal and 
human life due to starvation (Tanzania 
1977, pp.  9-10). The solution to the 
problem is not simply a matter of en-
couraging afforestation as is being 
done at present. It calls for a compre-
hensive, systematic and integrated 
approach. An action plan at the na- 
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tional level is badly needed based 
upon the formulation of a corn prehen-
sive national human settlements and 
land policy. The traditional land-use 
system of 'exploit and move' should 
give way to a new concept of 'stay 
and maintain' land fertility (Rapp, 
1976). Population growth prohibits a 
return to the ecologically sustainable 
fallow or rotation systems once used 
with success. The only alternative is 
to adopt new cropping systems that 
minimize erosion and that employ 
crop rotation, water conserving tech- 

niques, animal manure, green 
manure, and, where moisture permits, 
perhaps chemical fertilizers (Eckholm 
and Brown, 1977). Villagization 
should mean a new situation, one of 
planned intensive land-use for long 
sustained yields. Follow-up studies 
on the state of the environment, 
monitoring the environmental impact 
of the large new villages established 
under the villagization programme, 
should be given high-priority as a 
basis for improved land-use planning. 
Every effort must be made to 

strengthen local research capacity at 
the national level for that is where 
policies are formulated and where de-
cisions are ultimately made. Whatever 
the mistakes or inadequacies of re-
search in the and zone of Tanzania in 
the past, and whatever the frustrations 
felt about research at present (espe-
cially on the part of politicians) there 
is a lack of basic scientific knowledge 
of arid zone resources of Tanzania. It 
is essential that scientific work con-
tinue and be adequately supported in 
terms of funding and training. 
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REVIEW OF THE 
IMPLEMENTATION OF THE 
PLAN OF ACTION TO 
COMBAT DESERTIFICATION 
MAJOR INSTITUTIONAL 
ARRANGEMENTS 

The basic framework 
The United Nations Conference on 
Desertification (UNCOD) was held in 
Nairobi, Kenya, between 29 August 
and 9 September 1977. The Confer-
ence adopted a Plan of Action to 
Combat Desertification (PACD) 
which was subsequently endorsed by 
the thirty-second session of the 
United Nations General Assembly as 
a world-wide effective, comprehen-
sive and co-ordinated programme of 
concerted international, regional and 
national action to combat 
desertification. 

As the Implementation of the Plan 
of Action to Combat Desertification is 
expected to be carried out by Govern-
ments through their national institu-
tions with the support whenever 
necessary of international or bilateral 
programmes, close co-ordination of 
national, regional and international ef-
forts in a campaign against desertifi-
cation was required. The follow-up 
and co-ordination of the implementa-
tion was entrusted to UNEP with its 
Governing Council and the Admin-
istrative Committee on Co-ordination. 

Three bodies were established to 
assist in the implementtion of the 
PACD: 

A Desertification Unit (now the 
Desertification Branch) in UNEP, 
A Consultative Group for Deser-
tification Control (DESCON), and 
An Interagency Working Group 
on Desertification (IAWGD). 

These are the three main institu-
tional mechanisms which evolved out 
of the Conference. Their activities 
since UNCOD will be discussed indi-
vidually although they necessarily 
and continually interact with each 
other in the implementation of PACD. 

In addition to the world-wide 
catalytic and co-ordinating role of the  

above-mentioned institutions, the 
General Assembly at its thirty-third 
session designated the United Na-
tions Sudano Sahelian Office (UNSO) 
as the arm of the United Nations to be 
responsible for assisting, on behalf of 
UNEP, the efforts of the 15 countries 
of the Sudano-Sahelian region to 
implement PACD. This number has 
since grown to 19. The expanded 
mandate of UNSO was and is a joint 
venture of UNEP and UNDP. (See 
UNSO review below.) 

For the purposes of financing the 
Plan of Action to Combat Desertifica-
tion it was recommended (recom-
mendation 28) that in addition to 
traditional bilateral, multilateral and 
multi-bilateral assistance, and in ad-
dition to a Consultative Group for 
Desertification Control, a Special Ac-
count be established for the financing 
of anti-desertification projects draw-
ing upon voluntary contributions for 
the combat of desertification by indi-
vidual Governments sources. It was 
further recommended that a group of 
high level specialists in international 
finance be assembled to undertake a 
study of additional measures and 
means of financing for the implemen-
tation of the PACD. This recommenda-
tion resulted in three consecutive 
studies, the ast of which was p resent-
ed to the General Assembly at its 
36th Session and is summarized in 
this issue. 

The task of following up and co-
ordinating the Plan of Action to 
Combat Desertification was originally 
entrusted to UNEP's Environment Co-
ordination Board (recommendation 
27). This activity was later placed 
under the jurisdiction of the newly 
created Administrative Committee on 
Co-ordination (ACC) of the General 
Assembly. The ACC has dealt with the 
question of co-ordination of the imple-
mentation of the PACD in reports to  

the 8th 9th and 10th sessions of the 
Governing Council. 

Within this basic framework specif-
ic projects and activities were under-
taken by UNEP in co-operation with 
other UN agencies and national 
governments in the implementation 
of PACD. 
The Desertification Branch 

The Desertification Branch 
(formerly the Desertification Unit) 
was established in accordance with 
recommendation 27 of the PACD by 
Governing Council decision 6/13E of 
27 May 1978 to co-ordinate all activi-
ties within UNEP related to arid and 
semi-arid lands ecosystems and to 
combating desertification. Its respon-
sibilities, in accordance with para-
graph 103 of PACD are as follows: 

to keep a continuous inventory of 
all needed programmes and ac-
tivities dealing with the control 
and reversal of desertification; 
to prepare or help to arrange pre-
liminary surveys and technico-
economic feasibility studies as a 
basis for formulating projects 
and programmes: 
to prepare alternative proposals 
for the mobilization of the neces-
sary capital to finance pro-
grammes and projects aimed at 
combating desertification; 
to monitor the implementation of 
the Plan of Action; 
to record the results of the 
monitoring of desertification 
to prepare, compile, edit at six-
monthly intervals a newsletter, 
giving information on pro-
grammes, results and problems 
related to the combat against 
desertification around the world. 

In addition it serves as the Sec reta- 
nat for the Consultative Group for 
Desertification Control, and for the 
Inter-Agency Working Group on 
Desertification. 
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In connection with item 6 the 
Desertification Branch has underta-
ken the publication of Desert/f/cation 
Control on a six-monthly basis. The 
Branch serves a general information 
function for UNEP and UN agency ac-
tivities in desertification control. 

Since 1977 the Desertification 
Branch has been responsible for pre-
senting 12 project proposals to the 
Consultative Group for Desertification 
Control (DESCON). The Desertifica-
tion Branch has been instrumental in 
ensuring that proper follow-up proce-
dures are initiated concerning state-
ments of support by member Govern-
ments and institutions for specific 
projects presented to DESCON. It has 
published six issues of the Desert/f/-
cation Control bulletin, and has ini-
tiated training seminars and work-
shops, including the publication of 
manuals in co-ordination with indi-
vidual Governments. The Desertifica-
tion Branch has organized preliminary 
missions to nine desertification-prone 
least developed countries in Africa 
and Asia, to explore their desertifica-
tion ptoblems and offer UNEP assis-
tance in planning for combating of 
desertification. Two of these coun-
tries, Bururidi and Tanzania, request-
ed assistance from UNEP. Special 
planning missions arranged by UNEP 
were sent to these countries to help 
their respective Governments to de-
velop their own national plans of 
action to combat desertification. The 
Desertification Branch will be re-
sponsible for co-ordinating the major 
stock-taking exercise in 1984 and 
general co-ordination of the assess-
ment of progress in combating deser-
tification since 1977. 

The Consultative Group for 
Desertification Control 

The Consultative Group for Deser-
tification Control was established in 
accordance with General Assembly 
resolution 32/172 of 19 December 
1977 to assist in mobilizing resources 
for activities forming part of PACD. 
The Group comprises representatives 
of relevant UN bodies, such other or-
ganizations as might be required, mul-
tilateral financial agencies, and devel-
oped and developing countries with a 
substantial interest in combating 
desertification. 

The Consultative Group is co-
sponsored by UNEP with UNDP, 
UN/DTCD, UNESCO, FAO, UNFPA, 
UNIDO WFC, and WMO. Core mem-
bers are, at present, the following 
Governments and organizations: 
Australia, Bolivia, France, Federal 
Republic of Germany, India, Iran, Iraq, 
Japan, Kenya, Kuwait, Libya, Mexico, 
Netherlands, Niger, Senegal, Sudan, 
Sweden, USA, Upper Volta. Uruguay, 
the Arab Bank for Economic Develop-
ment in Africa (ABEDA), the Arab 
League Educational, Cultural and 
Scientific Organization (ALECSO), 
The Arab Fund for Economic and 
Social Development (AFESD), the Eu-
ropean Economic Community (EEC), 
the International Fund for Agricultural 
Development (lEAD), the Permanent 
Interstate Committee on Drought 
Control in the Sahel (CILSS), UNSO, 
the World Bank and the World Food 
Programme (WFP). 

DESCON held its first meeting in 
Nairobi from 2 to 5 May 1978 at 
which it agreed on policy issues, or-
ganization and procedures. Over the 
next two years the Executive Director 
of UNEP sent missions to 
desertification-prone developing 
countries, various co-sponsors, poten-
tial donor countries and institutions to 
consult and prepare for DESCON-2. 
Twenty-seven projects prepared with 
the assistance of UNEP and UNSO 
were submitted by Governments to 
DESCON-2. Of these, 20 proposals 
covering 13 countries of the Sudano-
Sahelian region were submitted 
through the UNSO and seven propos-
als from five countries by the Deser-
tification Branch. 

The second session, convened in 
May 1980, considered these pro-
posed projects with the purpose of 
securing technical and financial sup-
port. Twenty-six of the 27 proposals 
received expressions of support rang-
ing from near commitment to mere 
expressions of interest. The recipient 
Governments held the main responsi-
bility for co-ordinating and following 
up the expressions of support with the 
assistance of UNDP, as the repre-
sentative of UNEP. As of this writing 
eight of the projects are fully financed, 
ten have received some commitment 
for finance for technical assistance, 
and four have received no support or 
have been set aside by the Govern-
ments who presented them. The ex- 

perience of DESCON-2 and the pro-
cess of its follow-up provided valua-
ble lessons on organization and 
procedures for future DESCON 
meetings. 

The third session of the Consulta-
tive Group for Desertification Control 
was held in Geneva 26-28 August 
1981. A total of 12 project proposals 
was presented to the meeting: five 
with the assistance of UNEP, six with 
the assistance of UNSO, and one by 
FAQ. The projects varied from specific 
technical assistance programmes to 
programmes of global significance. 
At the meeting potential donors were 
identified and the recipient Govern-
ments were guided on the means to 
be taken to secure the expressed 
financial support. The measures for 
improved follow-up were agreed 
upon along with improved procedures 
for identification, preparation and sub-
mission of projects to the next 
DESCON meeting. At present, 
Governments with the assistance of 
UNSO and Desertification Branch of 
UNEP are involved with the follow-up 
of DESCQN-3 and with preparations 
for DESCON-4 scheduled for early 
1983. 

Inter-Agency Working Group on 
Desertification (IAWGD) 

The Inter-Agency Working Group 
on Desertification was established in 
September 1978 to co-ordinate the 
programmes and activities of the spe-
cialized agencies and organizations 
of the United Nations concerned with 
implementation of the PACD. It is re-
sponsible for ensuring that the activi-
ties undertaken follow the mandate 
given by the UN General Assembly 
and the UNEP Governing Council. It 
reviews anti-desertification projects 
undertaken within the UN family to 
ensure their relevance to the PACD, to 
see whether these projects are effec-
tively addressing its objectives and to 
identify any gaps or overlaps hinder-
ing its concerted implementation. 

At its second meeting on 17 
September 1979 the Inter-Agency 
Working Group reviewed a draft 
report on anti-desertification activities 
within the UN system relevant to the 
implementation of the PACD. The 
report was the first attempt to show 
the relationship between the activities 
of the IAWGD members and the 
recommendations of the PACD. Cer-
tain recommendations, it was noted, 
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had been neglected. Further empha-
sis, for example, was needed on those 
aspects of the PACD concerned with 
socio-economic incentives and other 
factors relevant to bringing out the 
active participation of the population. 

At its third meeting in September 
1980 a draft 'Compendium of Pro-
grammes of the UN System in the 
Field of Desertification" was 
reviewed. A second draft of this docu-
ment was circulated at the fifth 
IAWGD meeting. 

The fourth and fifth meetings of 
IAWGD in April and September 1981 
further reviewed and defined UN ac-
tivities in the implentation of the 
PACD and began to look forward tc 

the major stock-taking exercise in 
1984. (See NEWS) 

MAJOR UNEP-SUPPORTED 
PROJECTS TO IMPLEMENT THE 
PACD 

Activities under transnational 
projects 

Six transnational projects were 
reviewed at UNCOD in 1977 and 
recommended as a general frame-
work for the immediate implementa-
tion of PACD. They serve as models 
for large-scale regional and interna-
tional co-operation to combat deser-
tification. They are: 

Management of livestock and 
rangelands in the Sudano-
Sahelian region (SOLAR); 
Management of the major re-
gional aquifer in north-east 
Africa and the Arabian 
Peninsula; 
Monitoring of desertification 
processes and affected natural 
resources in south-west Asia; 

Monitoring of desertification 
processes and affected natural 
resources in South America; 
Establishment of a North Saha-
ran green belt; 
Establishment of a Sahel green 
belt. 

Several component projects within 
each transnational project were 
identified and recommended for fur-
ther study. Since UNCOD there have 
been many individual projects under-
taken by the UN system which come 
under one or another of these transna-
tional projects. 

The transnational 'Green Belt in 
North Africa'. This project was creat-
ed by UNEP to provide an incentive 

for establishment of a co-ordinating 
body for realization of the green belt 
under the aegis of ALECSO. Phase I 
of the project is completed; phase II 
is being implemented. The earlier 
phase helped in devising five projects 
for the north African countries, which 
were submitted to DESCON-2, where 
financial support was identified and 
procedures for their implementation 
initiated. 

The regional aquifers of north-
east Africa and the Arabian Peninsu-
Ia. The north-east Africa component 
of the project has been signed by the 
Governments of Sudan and Egypt, as 
well as UNTCD and UNEP, following 
its submission to the Second Con-
sultative Group for Desertification 
Control (DESCON-2). The aim of the 
prcject is to evaluate the potential of 
the regional (Nubian Sand stone) 
Aquifer for anti-desertification pur-
poses and identify appropriate region-
al means to exploit this resource. The 
initial financing has been obtained, a 
project co-ordinator was appointed 
and the project became operational  

at the end of 1981. 
The regional monitoring of deser-

tification processes in south-west 
Asia and South America. Three pro-
jects coming under the concept of the 
transnational project were presented 
to DESCON-2. The projects belong to 
a series of national monitoring pro-
jects designed by GEMS with the aim 
of establishing ecological monitoring 
units within the existing governmental 
facilities of Peru, Argentina and Boli-
via and to use the GEMS methodology 
to provide vital ecological information 
on the state and trend of land-
productive systems. The Peruvian 
and Argentinian monitoring projects 
were reconsidered at DESCON-3. 
Both projects as well as the one from 
Bolivia will be resubmitted to 
DESCON-4. 

Other action at the international 
level 

A number of activities have been 
implemented at the international 
level. Some date from before UNCOD. 

UNEP/UNESCO Integrated Pro-
ject on Arid Lands (IPAL—Kenya). 
This project started in Kenya in 1976 
within the framework of Man and 
Biosphere (MAB) programme of 
UNESCO with the objective of finding 
direct solutions to the most urgent en-
vironmental problems associated 
with desertification and mounting a 
programme to help the country con-
trol soil erosion and to support the 
training of experts in natural resource 
management and rehabilitation in 
arid lands. The project is now contin-
ued by the Government of Kenya with 
the financial and technical assistance 
provided by the Federal Republic of 
Germany and UNESCO. A second 
IPAL project began in 1978 in Tunisia 
which promoted integrated ap-
proaches for the improvement and ra-
tional management of arid and semi-
arid rangelands. The first phase is 
scheduled for completion in March 
1982. (See UNESCO P.42.) 

UNEP/FAO project on Ecological 
Management of Arid and Semi-Arid 
Ran gelands in Africa, the Near and 
Middle East (EMASAR). EMASAR 
phase II was implemented by FAO to 
design and formulate a plan of action 
to develop co-operation among the 
Governments concerned and to sup-
port regional and subregional projects 
and plans for the rehabilitation or the 
improvement of grazing land 
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resources in arid and semi-arid lands. 
UNEP supported a small portion of this 
project in its early phases. 

UNEP/FAO project on Assessment 
and Mapping of Desertification. This 
project began in 1980 on the basis of 
the findings of an expert meeting held 
in May 1979.   Its purpose is to develop 
an internationally acceptable meth-
odology for the assessment and map-
ping of the causes and dynamics of 
desertification and to test this meth-
odology in a series of pilot projects. 
The project is executed by FAO with the 
support of UNEP, UNESCO, WMO 
and ICSS. 

UNEP/USSA project on Combat-
ingDesertification through Integrat-
ed Development. This project was for-
mulated as a direct response to recom-
mendation 4 of the PACD. It seeks the 
utliization of industrialization and ur-
banization as a means to combat 
desertification. A training course was 
organized in the USSR from 18 April to 
22 May 1980. Twelve specialists from 
five countries attended the course. An 
international symposium on the same. 
subject took place from 5 to 10 Octo-
ber 1981. (See News) 

Global Environment Monitoring 
System (GEMS) of UNEP. In addition 
to the desertification monitoring pro-
jects under the transnational concept 
referred to above, GEMS is directly in-
volved in two projects' related to 
desertification: 

Pilot Project on the Inventory 
and Monitoring of Sahelian Pas-
toral Ecosystems: The project 
will identify operational prob-
lems to ecological monitoring 
within dry regions of West 
Africa. It will contribute to a stan-
dard rangeland inventory and 
monitoring methodology. 
The Use of Modern Remote 
Sensing Techniques in Monitor-
ing Desertification of Natural 
Resources in Egypt: The 
Government of Egypt intends 
with this project to promote a 
national system for detecting 
and assessing environmental 
problems of arid lands ecosy-
stems through appropriate in-
ventory and monitoring meth-
odologies. Special emphasis 
will be placed on the use of 
satellite remote sensing. 

International training courses and 
workshops 

Several training seminars and 

workshops have been implemented 
since UNCOD, principally the training 
programmes set up in co-operation 
with the governments of the USSR 
and China. Two seminars sponsored 
by UNEP took place at the Institute of 
the Desert, Lanchou, China in 178 
and 1981. Six-week training courses 
on three different subjects were orga-
nized and held in the Soviet Union 
each year since 1978 under the pro-
ject 'International Training Courses 
on Desertification Control'. In 1978 
and 1979 two courses were held on 
each of the two topics 'Sand Dune 
Fixation and Pasture Improvement' 
and 'Reclamation of Saline Irrigated 
Soils'. In 1980 and 1981 three similar 
courses were given including one on 
'Rangeland Ecology and Pasture Pro-
ductivity' (see NEWS). A United Na- 

A Landsat satellite, which provides the third 
tier in the GEMS land resources monitoring 
strategy. 

tions University (UNU) workshop on 
training and management for arid 
lands, convened in the Federal 
Republic of Germany in Hamburg, 
1979, was attended by some 30 par-
ticipants from the world-wide aca-
demic community concerned with 
arid lands and by representatives of 
UNEP and UNESCO. A Workshop on 
the Physics of Desertification was 

held in November 1980 at Trieste, 
Italy which was attended by 80 spe-
cialists and scientists from develop-
ing countries. The regional implemen-
tation of PACD was discussed at 
workshops organized ty ECWA 
(Damascus, Syria) and ESCAP (Jodh-
pur, India) in May and October of 
1981 respectively. (See NEWS) 
Action at the national level 

Several projects supported in part 
by UNEP were developed out of mis-
sions to National Governments upon 
their request for assistance in estab-
lishing National Plans of Action and 
identifying high priority anti-
desertification projects in these coun-
tries. For example 'Green Belt Around 
the City of Niamey' will help control 
desertification resulting from exces-
sive wood cutting around the city of 
Niamey and will contribute to the 
general knowledge of desertification 
problems and related problems of 
energy and employment endemic to 
urban centres. Among the more 
recent projects is 'Pilot Project for Ex-
tension and Creating Awareness in re-
spect of Desertification Control in the 
Bir Lahmar Perimeter' which will de-
velop protected areas for natural 
regeneration of vegetation and other 
strategies to combat desertification 
based on the participation of the local 
population in Tunisia's arid and semi-
arid regions. 

Evaluation activities 
In its report to the eighth session of 

the Governing Council of UNEP and 
based on the findings of the Inter-
Agency Working Group on Desertifi-
cation, the ACC identified several fac-
tors it considered major constraints to 
the full implementation of the PACD. 
These were: 

Governments of countries faced 
with desertification problems or 
risks are confronted with con-
flicting demands on their scarce 
financial and human resources. 
They appear unable at present 
to assign sufficiently high priori-
ty to desertification prevention 
or cQntrol. 
There is a need to strengthen co-
operation within the United Na-
tions system so as to ensure the 
proper multidisciplinary ap-
proach to projects and to ar-
range for effective pooling of 
the efforts and resources of vari-
ous agencies and bodies. 
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Although there is a wealth of 
known technology in the area of 
desertification control, there is 
still a need to fill gaps in that 
knowledge, particularly in 
regard to integrated interdis-
ciplinary approaches including 
socio-economic dimensions. 

Insufficient financing is serious-
ly limiting the efforts of the 
United Nations system to imple-
ment the PACD. There is an 
urgent need for external 
sources of financing to increase 
support for anti-desertification 
projects. 

The ACC has continued to report to 
each session of the Governing Coun-
cil on environmental matters in gener-
al and on the co-ordination and 
follow-up of PACD. It has been instru-
mental in identifying priority areas of 
activity for the strengthening of the ef-
forts and co-operation of the UN 
system in the field of desertification 
control. 

UNITED NATIONS 
ORGAN IZATIONS 
AND AGENCIES 

UNSO 
An important feature of the follow-up 
to the Plan of Action to Combat Deser-
tification in the Sudano-Sahelian 
region, which is perhaps the region of 
the world most severely affected by 
desertification, was the setting up of 
special arrangements whereby the 
United Nations Sudano-Sahelian 
Office (UNSO), on behalf of UNEP, 
would implement the Plan of Action. 
UNSO was established by the 
Secretary-General in 1973 originally 
to help the State members of the 
Permanent Inter-State Committee for 
Drought Controt in the Sahel (CILSS) 
in implementing their drought-related 
medium- and long-term recovery and 
rehabilitation programme. Its activi-
ties include assistance in planning, 
programming and the mobilization of 
resources. With its home office at 
UNDP Headquarters in New York and 
a regional office in Ouagadougou, 
Upper Volta, UNSO, at the time the 
joint venture was established, was al-
ready dealing with a variety of prob-
lems in the CILSS countries closely 
related to the process of 
desertification. 

The specific arrangements defin-
ing UNSO's responsibilities are em-
bodied in a joint UNEP/UNDP venture, 
under which UNSO assists the 19 
countries of the region, on behalf of 
UNEP, in implementing the Plan of 
Ac ti on.* The joint venture was author-
ized by the General Assembly in 
December 1978, following decisions 
by the UNEP and UNDP Governing 
Councils and an endorsement by the 
Economic and Social Council earlier 
that year. 

Shortly after the authorization by 
the General Assembly, the Executive 
Director of UNEP and the Administra-
tor of UNDP signed a memorandum 
of understanding in Nairobi on 8 Janu-
ary 1979, spelling out the modalities 
of the joint venture. On the same date, 
they informed the Governments of the 
Sudano-Sahelian countries of the 
special arrangements entered into by 
UNEP and UNDP under which UNSO, 
in addition to itsdrought-related func-
tions, was to assist the countries, on 
behalf of UNEP, in combating 
desertification. 

In order to respond effectively to its 
new mandate, UNSO organized in 
1979 a series of planning and pro-
gramming missions. The missions, 
which included representatives of the 
concerned agencies of the United Na-
tions system, visited Cape Verde, Et-
hiopia, Gambia, Kenya, Mali, Maurita-
nia, Niger, Nigeria, Senegal, Somalia, 
Sudan, United Republic of Cameroon 
and Upper Volta. Working closely 
with the Governments, the missions 
assessed the problem of desertifica-
tion in the countries visited, reviewed 
relevant on-going activities, discussed 
the preparations of national plans and 
the establishment of co-ordinating 
mechanisms for combating desertifi-
cation and helped to identify and for -
mulate additional priority desertifica-
tion control projects. 

In mid-1979, UNSO convened a 
meeting in Dakar of the UNDP Resi-
dent Representatives of the Sudano-
Sahelian countries. It was addressed 
by the Executive Director of UNEP 
and attended by representatives of 

*The  countries are Benin, Cape 
Verde, Chad, Djibouti, Ethiopia, The 
Gambia, Guinea, Guinea-Bissau, 
Kenya, Mali, Mauritania, Niger, Nige-
ria, Senegal, Somalia, Sudan, Uganda, 
United Republic of Cameroon and 
Upper Volta. 

United Nations bodies and of CILSS. 
The meeting agreed on a set of con-
clusions which recognized the need 
for vigorous, concerted and immedi-
ate action through systematic national 
planning and co-ordination, the use of 
innovative approaches and the ex-
change of technology and experience. 
The meeting further stressed the im-
portance of anti-desertification mea-
sures in the preparation of assistance 
programmes in the region. 

UNSO began in 1980 with the pre-
sentation, jointly with CILSS, of a 
CILSS/UNSO Unified Plan for Com-
bating Desertification in the CILSS 
Member States, which was approved 
by the CILSS Council of Ministers and 
the Heads of States Conference in 
January. The unified plan, which fol-
lows the United Nations Plan of 
Action to Combat Desertification, pro-
vides for a common approach to com-
bating desertification in the CILSS 
member States. 

Planning and programming mis-
sions were sent to Djibouti in 1980 and 
to Guinea, Guinea-Bissau, Uganda 
and Benin in 1981. Only one country 
Chad, of the 19 countries covered by 
UNSO's desertification control man-
date has not yet been visited by an 
UNSO planning and programming 
mission, and consultations are taking 
place regarding the possible timing 
of a mission to that country. 

An effective approach, which was 
emphasized in 1981, has been the 
fielding of joint missions with repfe-
sentatives of donor Governments for 
the detailed formulation of projects. 
There were six suchjoint missions 
during 1981, involving representa-
tives of the Danish International De-
velopment Agency (DANIDA), the 
Swedish International Development 
Agency (SIDA), and the Governments 
of Finland and Yugoslavia. The joint 
missions had the advantage of involv-
ing the potential donors from the 
beginning, so that they could partici-
pate fully in the identification and 
formulation stages of projects. This 
method facilitated their decision-
making process for the provision of 
assistance to these projects. 

As a result of its various activities, 
UNSO has identified and formulated 
with the Governments of the region a 
total of 231 priority projects aimed at 
combating desertification, requiring 
an investment of $693 million, of 
which a total of over $350 million has 
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been committed from bilateral and 
multilateral sources leaving a total of 
over $343 million in external 
resources still required. The principal 
aims of these projects are the 
following: 
- Control of deforestation: village 

and family afforestation and refo-
restation schemes, development 
of fuel wood substitutes from agri-
cultural waste products and solar 
and wind energy, production of 
fuel-efficient cooking stoves; 

- Range management: fodder pro-
duction, grazing management 
around permanent water supplies, 
development of alternative or sup-
plementary sources of income for 
pastoralists to relieve the pressure 
on the land; 

- Water resources management: 
careful use of groundwater, collec-
tion, conservation and optimum 
utilization of surface water 
through various means ranging 
from small earthen dams to exten-
sive water and soil erosion control 
works; 

- Sand dune stabilization: surveys 
of sand dunes and factors causing 
dune formation, use of mechanical 
and vegetative means in dune 
fi%ation. 
As a result in part of UNSO assis-

tance in planning at the national level  

for combating desertification, eight 
Governments in the Sudano-Sahelian 
region have taken or are preparing 
measures for the formulation of na-
tional policies and strategies for com-
bating desertification and the estab-
lishment of relevant co-ordinating 
machinery. 

The projects assisted by UNSO 
focus on the main causes and mani-
festations of desertification in the 
region and respond to the priorities 
set by the Governments and their 
specific requests for UNSO assis-
tance. In addition to the technical as-
pects of sound project design, UNSO 
emphasizes popular participation— - 
through the full involvement of village 
and family units, school teachers, co-
operatives and the like— which is es-
sential for the success of desertifica-
tion control projects. UNSOs working 
methods also emphasize flexibility 
and speed in responding to needs 
and priorities, the strengthening of na-
tional capabilities and the optimal 
participation of national services in 
project formulation, implementation 
and evaluation. 

All UNSO-assisted projects are ex-
ecuted in accordance with the operat-
ing procedures of UNDP, enjoy the 
full benefit of UNDP's facilities and 
network of Resident Representatives 
and form an integral part of the devel- 

opment process. They follow the 
policy guidance of the Executive 
Director of UNE, reflecting the joint 
responsibilities assumed by UNEP 
and UNDP for assisting in the imple-
mentation of the Plan of Action to 
Combat Desertification in the Sudan 
Sahelian region. 

FAQ 

The EMASAR project, implemented 
by the Grassland and Pasture Crops 
Group of the FAO Plant Production 
and Protection Division, has been in 
operation since 1974. The main con-
cept of the project is to encourage 
country action and initiative to pro-
mote the rehabilitation or the improve-
ment of grazing land resources in arid 
and semi-arid lands. It tries to foster 
an integrated land use approach for 
management of natural resources 
within the potential and limitations of 
each specific ecosystem in order to 
harmonize grazing lands, livestock 
and wildlife production, woodlands, 
forests and watersheds, forage and 
crop production with human econom-
ic needs and social conditions. Be-
cause the vegetation cover on range-
lands plays a vital role in preventing 
and controlling desertification, partic-
ularly in arid and semi-arid ecosy-
stems, it is clear that range manage-
ment, which aims to improve and pre-
serve the vegetation cover, must play 
a key role in reversing the process of 
desertification. 

In the preliminary phase of the Pro-
ject a small secretariat was estab-
lished to undertake actions for the 
implementation of the programme, 
particularly to provide guidance and 
assistance to the countries wishing to 
participate in the project. However, 
because of their slow response in 
requesting assistance, an EMASAR 
Phase U project was developed in col-
laboration with UNEP in 1976. A joint 
FAO/UNEP Phase II was funded and 
implemented during .  1977-78. 

EMASAR Phase II was originally 
strongly oriented to the elaboration 
and publication of nine technical stud-
ies in the field of grazing land devel-
opment and management, forage 
plant material and grassland educa-
tion and training. In addition sixteen 
countries were invited to discuss and 
identify the formulation of projects. 
During 1979 a working document on 
trees and shrubs of the arid and semi-
arid areas was prepared. 
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The field activities of EMASAR 
Phase II involved in particular the 
formulation of projects under the 
EMASAR concept which strongly 
emphasizes the integrated nature of 
resource management. Specific pro-
jects include the production of fodder 
crops or fodder reserves develop-
ment, grazing land monitoring, train-
ing, etc. Projects have been formulat-
ed for Afghanistan, Algeria, Came-
roun, China, Iran, Iraq, Jordan, Kenya, 
Libya, Mali, Mongolia, Mauritania, 
Niger, Pakistan, People's Democratic 
Republic of Yemen, Saudi Arabia, 
Senegal, Somalia, Sudan, Syria, 
Upper Volta and Yemen Arab Repub-
lic, totalling 22 countries. Projects are 
financed by various donors, UNDP 
and UNEP. 

The present EMASAR activities 
cover various disciplines related to 
the main components of rangeland 
ecosystems, such as environment, 
vegetation, animals and man, and 
concern also research, training, 
demonstration and development ac-
tivities which could be undertaken ac-
cording to countries' needs, separate-
ly or in an integrated way. 

Three main types of projects are 
now in operation: 

Specific projects concerned with 
filling the gaps in various disci-
plines such as collection, testing 
and evaluation of forage species, 
vegetation mapping, primary pro-
duction evaluation, rangeland 
monitoring, training, etc. 
Integrated projects oriented to-
wards demonstration and devel-
opment which take into consider-
ation all the elements of ecosy-
stems with regard to rangeland 
and livestock improvement. 
Participation in other projects 
operated by other FAO divisions 
- FOR, AGL, AGDE, etc. which 
require technical support in the 
field. 

In the beginning of 1981, 92 
EMASAR projects were in progress in 
35 countries. Collaboration with other 
international programmes, especially 
with UNESCO/MAB-3, and with na-
tional and international institutes are 
maintained. 

WMO 

The WMO Executive Committee, in re- 
sponse to the UN General Assembly 

Resolution 32/172 of 19 December 
1977 and UNCOD Recommendation 
23, adopted Resolution 17 (EC-XXX) 
WMO Activities in contribution to the 

combat against desertification, and 
adopted a Plan of Action which pro-
vides the meteorological and hy-
drological components in activities 
related to desertification control. It 
also aims at highlighting the need to 
understand the role of meteorological 
and hydrological factors in the deser-
tification process and to incorporate 
such factors in anti-desertificatioi 
projects. 

Within the framework of the Plan, 
WMO played an active part in the 
fight against desertification by send-
ing an associate expert to the UNEP 
Desertification Branch for a period of 
one year in accordance with UNCOD 
Recommendation 27. The associate 
expert later undertook missions to 
survey the investigations and re-
search projects in a number of devel-
oped desert-prone countries. He 
examined the relationship between 
climate and desertification and their 
impact on each other. The missions 
also collected ideas and comments 
on all aspects of the role of at-
mospheric sciences in desertification 
control and identified possible in- 

dices, parameters and indicators, 
based on meteorological, hydrologi-
cal and climatological data for use in 
the FAO/UNEP project on Desertifica-
tion Assessment and Mapping in 
which WMO is participating as an as-
sociated agency. 

WMO co-operated with UNEP and 
other relevant UN agencies and 
Member countries in the combat 
against desertification mainly by 
providing assistance to develop 
meteorological and hydrological data 
collection networks in arid and semi-
arid regions. It participates in the ac-
tivities of the Inter-Agency Working 
Group on Desertification which has 
been set up to co-ordinate activities 
of different UN agencies in the imple-
mentation of the Plan of Action, and 
played host to the fifth session of the 
Group. WMO has also been partici-
pating in the work of the Consultative 
Group for Desertification Control 
(DESCON) to ensure that meteorolog-
ical and hydrological aspects are well 
integrated into the anti-desertification 
projects supported and implemented 
by its members. 

WMO was represented at the fol-
lowing meetings on subjects related 
to desertification: 
a) Expert meeting on Management, 
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Conservation and Development 
of Agricultural Resources in the 
ECWA Region, Damascus, 9-15 
May 1981. (See News) 
USSR/UNEP International 
Symposium on Combating 
Desertification through Integrat-
ed Development, Tashkent, 5-1 5 
October 1981. (See News) 

ESCAP Regional Training Work-
shop on Implementation of the 
Plan of Action to Combat Deserti-
fiction, Jodhpur, 20-23 October 
1981. (See News) 

WMO is one of the co-sponsors of 
the AGRHYMET Centre of the CILSS 
countries in the Sahel region. The aim 
of the project is to strengthen the ag-
rometeorological and hydrological 
services of the countries to enable 
them to provide information for agri-
culture and to establish a Regional 
Training Centre in agrometeorology 
and hydrology. A study of desertifica-
tion is also being included in the pro-
gramme of the Centre. 

In its technical assistance pro-
9ramme, WMO continues to assist 
Member countries including those in 
arid and semi-arid areas to improve 
their capacity to provide a useful con-
tribution to agricultural production 
through short-term and medium-term 
consultancy missions. WMO has also 
assisted in the field of data collection, 
handling and processing, establish-
ment of data banks, provision of add i-
tional instruments and equipment, 
and training. 

In co-operation with FAO and ESA, 
WMO has contributed to successful 
training courses on satellite remote 
sensing applications to agricultural 
meteorology and rural disasters, 
which include aspects of 
desertification. 

The WMO Technical Commission 
for Agricultural Meteorology has been 
active in various aspects of problems 
relating to arid and semi-arid ecosy -
stems and desertification. 

Future Plans 

WMO is planning to hold a work-
shop during 1982,   in co-operation 
with FAO, UNEP and UNESCO, 
on meteorological aspects of ag-
ricultural production manage-
ment in semi-arid, arid and 
desert areas. 
WMO drew up a sub-project en-
titled "The assessment of meteo-
rological effects on Sahelian Pas- 

toral Ecosystems for submission 
to DESCON for consideration. 
This is a sub-project to the main 
FAO/UNEP Pilot Project on the 
"Inventory and Monitoring of 
Sahelian Pastoral Ecosystems, 
WMO is considering the proposal 
submitted to DESCON-3 for the 
establishment of a Centre similar 
to the AGRHYMET Centre of the 
CILSS countries in the eastern 
part of Africa covering Somalia, 
Ethiopia, Sudan, Kenya, Djibouti - 
for agrometeorological studies 
including desertification, and will 
undertake feasibility studies in 
due course. 

WORLD BANK 

The World Bank has been active in 
combating desertification before and 
since the United Nations Conference 
On Desertification (UNCOD) in 1977. 
Four major projects, which are located 
in different parts of the world, are rep-
resentative examples of their 
activities. 

In Ethiopia the World Bank has 
been involved in the Sirinka Catch-
ment Reclamation Pilot Project. The 
project is located in the Wollo Admin-
istrative Region of Ethiopia and 
covers two overlapping problem 
areas. Its dual objective is to test ef-
fective and low-cost, replicable 
means of dealing with (1) the erosion 
of the highlands of the North Central 
Massif and (2) the drought problems 
of the surrounding areas. 

Soil denudation on steep slopes 
rather than rainfall deficiency is the 
cause of the low support capacity of 
the first area. The degraded highlands 
in the North Central Massif extend 
over an area of 70,000 sq km and are 
chronically prone to famine. Efforts 
are being made to improve land pro-
ductivity by stabilizing the soil and by 
conservation along with extension 
training and services. The second 
area is located around the peripheries 
of the massifs, and consists of hills 
and lower lands. It extends over an 
area of 50,000 sq km and has a 
higher potential support capacity. 
However, it is frequently affected by 
droughts which, if they occur in suc-
cession, lead to acute regional 
famines. Efforts are directed towards 
water conservation, on-farm improve-
ments and extension service cam-
paigns. The latter include the intro-
duction of locally acceptable,  

drought-resistant crop varieties, im-
proved grazing control and intensify-
ing fodder production methods. 

In Kenya, the World Bank Project i 
situated on the edge of the country's 
main semi-arid region and covers a 
variety of ecological types. The pro-
ject itself is called the Baringo Pilot 
Semi-Arid Areas Project. The area's 
two major features are the substantial 
changes in flora (from grass to acacia 
bush) which have occurred over the 
past 60 years, and the occurrence of 
scattered pockets which are suitable 
for arable agriculture in an area which 
would not normally sustain it. The pro-
ject's aim is to experiment in soil and 
water conservation, water harvesting, 
crop production and range utilization. 
These projects are not only technical-
ly viable but are also managerially 
and socially acceptable to the local 
population. 

The Drought Rehabilitation Project 
in Somalia involves rehabilitating 
nomads who were gravely affected 
by the successive droughts of 1973 
and 1974. This will be done by: 

establishing three agricultural 
settlements in the southern part 
of the country; 
establishing fisheries settlements 
along the coastal areas; and 
initiating measures to arrest dete-
rioration of rangelands. 

Farm operations in the three settle-
ment areas started in 1976. However, 
one settlement area has to be aban-
doned because of soil salinity. Al-
though the project initially stressed 
labour-intensive methods, it was 
found that crops could not be grown 
successfully under such arrange-
ments. Therefore a trial programme 
using high technology with a highly 
mechanized approach was started in 

Farmer in Rajasthan (India) fitting pipes to 
redirect to his fields the water from a well dug 
into the underground rock. A S. Kochar/WHO 

- 



REVIEW OF PACD/UNESCO 

1980. The results were encouraging 
and the trials continue. 

In Zimbabwe the woodlands are 
experiencing tremendous pressures 
as a result of agricultural develop-
ment and of population pressures 
around main cities. To relieve the 
pressures, the Government of Zim-
babwe has devised a rural afforesta-
tion project. The project will encour-
age people to develop their own 
wood lots for fuel and wood poles. The 
project proposals which would be the 
first phase of a long-term rural affor-
estation programme and which is in 
its last stage of preparation, would 
consist of: 

setting up 150 nurseries of 
mainly eucalyptus in 32 districts, 
where wood shortage is severe, 
each nursery will include a small 
seedling production plot and a 
10-ha demonstration woodlot; 
developing facilities in each nurs-
ery where plants would be sold to 
farmers and district councils 
wishing to establish woodlands; 
providing extension services by 
the Forestry Commission for run-
fling of nurseries and woodlands; 
developing block plantings of eu-
calyptus in forest areas; 
establishing fuelwood lots at 
major urban areas. 

When in full production, the 150 
nurseries would have a planting 
potential of some 10000 ha annually, 
allowing for a 30 per cent loss of seed-
lings. The projects substantial train-
ing component will be funded by the 
Government of Zimbabwe. 

IFAD 
The magnitude and range of projects 
supported by IFAD to combat deser-
tification is extensive. However, the 
Sudano-Sahelian region has been 
given priority attention by IFAD. 
FAD's commitments to the region 
and activities currently under consid-
eration are as follows: 

Basic loans 

Approximately 130 million dollars 
worth of loans have been extended to 
nine countries of the Sudano-Sahelian 
region for purposes of agricultural 
and rangeland development, irrigation 
projects and general rural develop-
ment. In addition similar loans are 
being prepared for more countries in 
the region including a loan of 145 mil-
lion dollars for agricultural develop-
ment of the Eastern Ord region of 

Upper Volta. 

Technical assistance 

IFAD has extended technical assis-
tance grants for projects preparation 
in Gambia, Kenya, Mali, Senegal and 
Upper Volta. A technical assistance 
grant for training farmers in rice pro-
duction is under preparation for Mau-
ritania. Technical assistance provided 
by IFAD for the countries in the Sahe-
han region has been at a total cost of 
1.3 million dollars. 

In designing projects in the 
Sudno-Sahelian region IFAD at-
tempts to take into account the need 
to combat desertification. In this 
regard the Fund is of the view that 
social and economic considerations 
should be given attention to encour-
age the rational use of available natu-
ral resources. 

UNESCO 
From the beginning the MAB pro-
gramme of UNESCO has emphasized 
problems of arid and semi-arid zones, 
first, because their ecosystems are 
particularly fragile and varied and, 
second, because the programme 
started when the international com-
munity realized the seriousness of 
these problems, particularly after the 
drought of the late 1960s and early 
1970s   in the Sahel zone. 

Several operational activities 
(training, acquisition of new knowl-
edge, popularization and demonstra-
tion) have been undertaken in dif-
ferent regions of the world. Among the 
great number of projects in arid and 
semi-arid zones only five will be brief-
ly considered here. They are: 
-- IPAL-Kenya Project 
- IPAL-Tunisia Project 
- REMDENE Project in Egypt 
-- PPS project in Mali 
- Post-graduate course in integrat-

ed range management in the 
Sahel. 

Integrated Project on Arid Lands (IPAL)—Kenya 

The IPAL-Kenya Project has been 
in operation since 1976 and was ini-
tially supported financially by UNEP. 
It is a pilot project aimed at develop-
ing solutions to combat desertification 
and the degradation of soils in arid 
zones. Since 1980 the project has 
been financed by the Federal Repub-
lic of Germany. It covers a working 
area of 22,500 km 2  between Lake 

Turkana and Marsabit in northern 
Kenya, which is inhabited mostly by 
nomadic pastoralists. 

During its first phase, studies were 
undertaken on the following aspects: 

- Natural resources inventory of 
biotic (vegetation, animals) and 
abiotic components (climate, 
soils, water) of the .  ecosystem; 

- Analysis of the main processes re-
sponsible for desertification and 
application of adequate tech-
niques in order to combat this 
phenomenon; 

-- Study of the constraints that 
impede the development of the 
pastoral sector. 

Training and demonstration activi-
ties were also undertaken to ensure 
the popularization and extension of 
the results of these studies. 

Precise experiments were underta-
ken in the following areas: 
- the conditions and requirements 

for the spontaneous regeneration 
of vegetation; 

- the response of certain plant spe-
cies to different soil and water 
conditions; 
appropriate feeding and husband-
ry practices of the principal 
animal species in the area. 
All these experiments provided 

large amounts of readily available 
data which permitted a greater under-
standing of the processes under 
investigation. 

The project makes use of the 
available data concerning the natural 
and socio-economic environmenf in 
order to emphasize these factors in 
the elaboration of a management 
plan for the working area. 

Integrated Project on Arid Lands (IPAL)—Tunlsia 

This project, also supported by 
UNEP, is very different from the IPAL-
Kenya project in that it expands upon 
projects which were already in exis-
tence and is designed to investigate 
more fully certain points which re-
ceived only superficial attention pre-
viously. The project complements ear-
lier projects such as the Research 
Project for the Development of Central 
Southern Tunisia and Desert-Biome. 

The IPAL-Tunisia project focuses 
on three main subjects as follows: 
a) the problem of regeneration of 

plant species for application in 
sand dune fixation activities; 
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the dynamics of wind erosion 
and the implementation of tecr 
niques to decrease its destruct.n 
effect; 
camel husbandry. 

This project emphasizes as well 
the importance of training and 
demonstration activities. 

The experiments and observations 
are undertaken in the Jeffara zone, an 
apre-desertic zone where the average 
yearly rainfall is between 100 and 
200 mm and where the degradation 
is mainly caused by increasing 
animal and human pressure on the 
environment. As these studies are 
quite recent it is very difficult to give 
final conclusions. However some ob-
servations on wind erosion can 
made; 
-- Natural wind damage in the wci 

ing area is relatively limited; 
-- Desertification is not linked 
- sand invasion but is a result of 

local destabilization in a fragile 
ecosystem; 

- Incorporation of plant cover 
(straw, plant mulch) on soils de- 
creases wind erosion and in- 
creases agricultural productivity. 

- Human activity seems to be an im 
portant initial cause of land 
degradation. 
Finally some studies on socio-

economic problems related to the 
utilization of water resources in view 
of the integrafed management of pie-
Sahelian areas in Tunisia are being 
undertaken within the framework of 
other programmes such as that of the 
Arid Zone Institute of Medenin with 
which the IPAL project is associated. 

Regional Environmental Management of 
Mediterranean Desert Ecosystems of Northern 
Egypt (REMDEME) 

The REMDEME project started in 
1979 as an extension of a similar pro-
ject started five years earlier in 1974 
called the SAMDEME Project or Sys-
tems Analysis of the Mediterranean 
Desert Ecosystems of Northern 
Egypt. Both are associated with Egyp-
tian scientific organizations such as 
the University of Agriculture in Alex-
andria. Funds are provided by bilater-
al aid from the United States and 
scientific experts from the United 
States, Great Britain and France par-
ticipate. The first phase (SAMDEME) 
was designed to provide basic stud-
ies related to the knowledge of ecosy- 

stems in the northern Egyptian desert. 
The second phase (REMDEME) is 
concerned with; 
-- inventory and evaluation of natural 

resources; 
-- effects of different land-use pat-

terns (grazing, settlements, etc.) 
on the environment; 

-- development of guidelines using 
the information collected and 
aimed at the development of natu-
ral resources and production. 

After a detailed study on the dif-
ferent components of ecosystems 
and the principal irrigation systems 
the project has produced maps as a 
basic tool for management purposes 
in the new working area. The project 
is intended through the rational 
management of pastoral resources 
and the appropriate utilization of pas-
toral and agricultural land, to ensure 
the improvement of livestock poten-
tial and the regeneration of degraded 
vegetation. The overall objective is to 
find a better balance between dif -
ferent kinds of activities in order to 
ensure the rational development of 
the resources available while taking 
into account the needs of the 
population. 

Primary Productivity Project in the Sahel 
(PPS)— Mali 

PPS was set up within the frame-
work of bilateral co-ordination be-
tween the Netherlands and Mali. Stud-
ies were carried out by research work-
ers from the University of Agriculture  

of Wageningen (Netherlands) and the 
Rural Economy Institute of Mali. Their 
main objective was to study the in-
fluence of the principal environmental 
factors on primary production under 
Sahelian conditions. Observations 
and tests were carried out between 
1976 and 1980 in Niono, in the north 
of Mali. 

One of the major findings of the 
studies is that primary production in 
the Sahelian environment is limited 
much more by the trophic level within 
the soil than by the volume of water 
available during the rainy season. The 
studies further investigated the possi-
bility of using fertilizers. Although 
their use could be incorporated into 
existing means of production, 
economic constraints were found to 
prohibit their extensive application. 
Nevertheless the results of this project 
have contributed to the training and 
specialization of a great number of 
Malian cadres which will ensure the 
continuation of research and training 
activities within the framework of 
Malian national institutions. 

Post-graduate Course on Integrated Pastorai 
Management 

In view of the inadequate number 
of specialists in pastoral management 
in the Sahel countries, and the impor-
tance of the pastoral sector in their 
economy, UNESCO and the Sahel In-
stitute/CILSS set up a post-graduate 
course on integrated pastoral 
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management with the objective of in-
creasing the number of specialists in 
the subject and creating a permanent 
training centre within the region. 

Financed by UNEP and UNSO, 
with the collaboration of the Sahel In-
stitute and FAO, this project started in 
October 1980 within the framework 
of the Inter-State Institute of Science 
and Medicine (Dakar). 

Consideration was given both to an 
integrated approach to land-use prob-
lems and to practical work on the job 
in order to ensure at the end of each 
training cycle (nine months) that the 
best preparation of the participants in 
the field of natural resources manage-
ment and grazing lands planning was 
achieved. 

Conclusions and discussions 

With some exceptions, MAB pro-
jects are national projects which can 
be supported by contributions from 
outside countries. These contributions 
are necessary because most of the 
countries affected by drought are 
some of the poorest and successful 
action requires constant effort over 
the long term. The projects are in re-
gional and interregional networks so 
that publication of their results will 
benefit not only the country directly 
but also other countries which have to 
cope with similar problems. Three re-
gional networks of integrated pilot 
projects related to Africa, Latin Ameri-
ca and Asia are being developed. In-
terregional exchanges will be ensured 
within the major project framework of 
Trends in Research and in the Appli-
cation of Science and Technology for 
Arid Zone Development, launched by 
UNESCO in 1980. UNESCO co-
operates closely with organizations 
belonging to the United Nations (FAO, 
UNEP, UNSO) as well as with non-
governmental scientific organizations 
involved in arid zone problems. 

It is important to understand that 
the solutions generally proposed to 
combat desertification and improve 
the living conditions of the population 
in arid zones are not easy to imple-
ment because of costs and con-
straints imposed by the local inhabit-
ants themselves. The objective there-
fore should be to find out reasonable 
solutions which take into account the 
needs and wishes of the population 
concerned. Towards this end, an in-
creasing number of socio-economic  

surveys have been developed as well 
as training and demonstration pro-
jects which aim at removing these 
constraints. 

As the solutions are complex and 
require a basic understanding of the 
techniques to be implemented at the 
local level adequate techniques must 
be identified not only according to en-
vironmental considerations but also. 
with a view toward making the popu-
lation aware of their correct use. 
Therefore the fight against desertifi-
cation combines rational rehabilita-
tion of lands aimed at improving the 
local population's living conditions 
and the preservation of natural 
resources. It is in this light that the in-
vestigations and the actions within 
the MAB programme are imple-
mented. 

NON-GOVERNMENTAL 
ORGAN IZATIONS 

Introduction 

All over the world non-governmental 
organizations (NGOs) are involved in 
combating desertification processes. 
Through research, action projects 
and public information campaigns, 
they are promoting awareness and 
activities in the varied fields related to 
desertification - arid land agriculture, 
tree planting and afforestation, water 
management, land use policies, 
animal grazing and ranching, desert 
ecology, climatology, energy and as-
sociated socio-economic issues. 

More than 76 NGOs participated in 
the 1977 UN Conference on Desertif i-
cation. In the years since that time 
both the number of groups concerned 
with this issue, and the scale of their 
outreach efforts in Africa, Asia, South 
America and Australia has increased. 

Desertification is a multi-faceted 
problem. Sometimes NGO's work has 
been focused on a single aspect - for 
example, developing a food crop spe-
cies capable of survival under arid 
conditions - but most often the neces-
sary work must be an integrated effort 
incorporating several facets at once 
such as the development of village 
self-sufficiency in a dry-land area 
through the establishment of tree 
nurseries, water sources and market-
ing structures. 

Research activities 

Academic, scientific and research 
institutions have been involved in 
desertification research and in the ex- 
change of research information 
through meetings and publications. 

The International Geographical 
Union, Australia, sponsored a 
working group from 1972-1980 
on "Desertification in and around. 
arid lands". It sponsored an inter-
national meeting in Tucson, Arizo-
na, in 1979 and another in 1980 in 
Japan at the Institute of Interna-
tional Studies and Training. It has 
been concerned with problems of 
resource management and with 
the human and social aspects of 
desertification. 

-- The International Federation of In-
stitutes of Advanced Study 
(IFIAS), Sweden, has joined other 
NGOs in a "Save Our Soils" (SOS) 
Project which focuses attention on 
the socio-econom ic restraints that 
prevent the application of modern 
technology for control of soil ero-
sion. The project is based on case 
studies in both semi-arid zones 
and the humid tropics. A workshop 
on Tropical Forest Management 
was held at the Forest Research 
Institute in 1981 in India. A new 
programme of IFIAS, called "Pro-
cesses of Environmental Change", 
includes a section on the effects 
over time of the destruction of 
tropical forests and soils. And as a 
follow-up to their climate pro-
gramme, a "Drought and Man" 
workshop is scheduled for January 
1982, and Drought and Man - The 
1972 Case will be published in 3 
volumes during 1981-1982. 

-- The Desert Ecological Reseach 
Unit in Namibia has projects in 
dune biology, the adaptation of 
plants and animals to desert envi-
ronment, desert geomorphology 
and paleoecology. The Unit main-
tains a climate data bank, a refer-
ence collection of flora and fauna, 
several laboratories available to 
visiting scientists, and a dark 
room. Over 100 scientific papers 
have been published. 

-- The International Crops Research 
Institute for the Semi-Arid Tropics 
(ICRISAT), India, is engaged in 
plant species research with sorg-
hum, pearl millet, chick pea, and 
groundnuts. It hopes to improve 
crop yields, resistance to pests, 
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An oasis in Kordotan. Sidan, on the fringes of the Sahara; water is used first for washing and then 
forirrigation. Mark Edwards/Earthscan 

nutritional value and drought toler-
ance in these crops which are the 
main source of calories for millions 
of people living in the semi-arid re-
gions of the world. 
The International Development 
Research Centre (IDRC), Canada, 
has 5 satellite centres around the 
world working on various agricul-
tural and agroforestry research 
questions. Some are specifically 
concerned with attempts to im-
prove food species, such as cow-
peas, which have long been a 
major food protein in Sahelian 
Africa. An IDRC film, Pods of Pro-
tein, shows that any attempt to im-
prove this traditional crop must 
take into account local tastes and 
food processing methods. 
SAMDEME Egypt, collects and 
synthesizes information about 
desert ecosystems to be used for 
research, development of land 
use schemes, and to evaluate the 
impact of human manipulation of 
the environment. 
The American Association for the 
Advancement of Science followed 
up on the Science Associations' 
1977 Nairobi Seminar with a ses-
sion at its annual 1978 meeting 
and published a report in 1980. 
The co-sponsoring organizations 
were the British Association of Sci-
ence, Association Francaise pour 
L'Avancement des Sciences, 
Indian Science Congress, Inter-
ciencia and the East African 
Academy. 
The Science Committee on Prob-
lems of the Environment 
(SCOPE), part of ICSU, France, 
has worked on desertification 
problems with the Ecological Re-
search Committee of the Natural 
Science Research Council in 
Sweden. 

- The International Union of Socie-
ties of Foresters, in England, with 
21 national forestry societies 
covering 30,000 members, has 
stated its concern with issues of 
semi-desert lands. 

- L'Arbre au Sahel, France, helps to 
organize students of biology and 
agronomy to spend their research 
periods working in the Sahel on 
problems of desertification and 
reaf forestation. 

- International Institute of Tropical 
Agriculture, Nigeria, engages in re- 

search about hydrology and 
watershed management, including 
forest clearing erosion, nutrient 
losses in water run-off, and biotic 
environment changes. 

Action projects 

NGOs often express their concerns 
through action projects. Many of 
these are in support of local develop-
ment efforts to halt desertification pro-
cesses or to enable communities to 
satisfy basic needs more effectively 
within existing arid conditions. The 
projects may include erosion control, 
agricultural improvements, water 
resources development, or the intro-
duction of appropriate technologies 
for energy or household purposes. As 
is true with much of the research work 
undertaken by NGOs, many projects 
are carried out jointly between NGOs 
in different countries. Some are inter-
national NGOs, some are locally orga-
nized groups. 

- Oxfam, with its home-base in En-
gland, began as a famine relief or-
ganization and has evolved into 
an educational and fund-raising 
group that supports integrated 
projects with funds and personnel. 
For example, it has: 

a) 	established a rural foundation 
in the drylands of northeast 
Brazil, including a school, local 
industry, farming equipment, 
tree nurseries and construction 
of reservoirs; 

strengthened a community 
near Madural, India, by providing 
agricultural wells, adequate 
drinking water, adult education 
classes for women, and nursery 
schools for children. This project 
was carried out with another 
NGO, Island of Peace; 

undertaken the introduction of 
new farming and irrigation 
methods in the drought stricken 
area of Onahigonya, Yatenga, in 
Upper Volta and formed an agri-
cultural and marketing co-
operative with a warehouse, 
cold storage facilities, and 
transport. 

- The International Union for the 
Conservation of Nature (IUCN), 
Switzerland, has decided its major 
emphasis in desertification will be 
on demonstration projects for the 
conservation of dryland species 
and ecosystems. It will continue 
working with UNEP, UNESCO, 
FAQ and the World Wildlife Fund 
on the related tasks of rangeland 
management and rural 
development. 

- Volunteers in Technical Assis-
tance (VITA), USA, has provided 
assistance to numerous projects 
requiring technology adaptations 
to local needs, including projects 
in the Sahel region. Of particular 
importance has been their work 
on cookstoves that use less wood 
more efficiently and thus reduce 
the pressure on forest cutting. 
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Instituto Mexicano de Technolo-
glas Apropiadas, S.C., Mexico, is 
working on integrated develop-
ment in desert communities devel-
oping, for example, plant-based 
and other non-conventional foods 
and experimenting with hydropon-
ics and the production of Spirulina 
as a source of protein. 
The International Organization for 
Advanced Technicians of Hydrau-
lics and Rural Equipment, Upper 
Volta, has worked on various 
water projects as part of its con-
cern with arid land problems. 
Euro-Action (ACORD), Switzer-
land, is an international consorti-
um of NGOs working in Sahel 
countries. 
Co-ordination in Development 
(CODEL), USA, is a consortium of 
church-related organizations 
whose goal is to provide assis-
tance to self-determined develop-
ment activities overseas. Some of 
these are specifically related to 
arid region issues; for example, in 
the arid areas of the Dominican 
Republic a rural potable water pro-
ject is being supported. 

Tree planting 
Numerous NGOs are engaged in 

substantial tree-planting projects. 
While many of these have been devel-
oped in response to the depletion of 
forests as an energy resource and the 
loss of locally available firewood, 
many projects are also a response to 
increasing awareness of the role 
trees and forests play in withstanding 
desertification processes and main-
taining the overall ecological health 
of the globe. Church groups, women's 
organizations, community develop-
ment and environment groups all over 
the world are joining the campaign to 
save our forests. 
- SOS Sahel International, Senegal, 

is creating nursery and water 
points to combat desertification 
by reafforestation and to satisfy 
the need for drinkable water. 

- The Native Forests Action Cbuncil, 
Australia, has been cited by 
Friends of the Earth's new publica- 
tion ACCESS, as 'The group that 
campaigns most actively for the 
protection of ... forests in Australia.' 

- Auroville in southeast India, an in- 
ternational community based on a 
religious philosophy, settled in 
1968 in an area that 'consisted of 

some scrub bushes, eroded gullies 
and a few desert weeds eking out 
an existence on cement-like 
baked sand and clay ... 300,000 
flowering forest trees, 400,000 
casuarina pines and 4,000 fruit 
trees have been planted ... The 
water table is beginning to rise 
due to the construction of dams, 
reservoirs, reforestation and dig-
ging terraces or ditches to prevent 
water run off during the 
monsoons." 

-- The Chipko Movement— Dasholi 
Gram Swarajya Saryh, India, is 
becoming well known for its effec-
tive public protest and action in 
protecting forests from being cut 
for commercial uses. 

- Numerous other Indian NGOs 
have also organized tree-planting 
campaigns among villagers, 
youth groups and school children. 

Acacia melanoxylon was among the drought-
tolerant species tried in arid lands of Pa k/stan. 
The study was carried out by the Pakistan 
Forest Institute with assistance provided by a 
United Nations Special Fund Project (Pesha-
war, 1964). PAlmasy/UNESCO 

Public information 

NGOs are an essential link to the 
public in providing information and 
education about desertification 
issues. Many of them provide articles 
to general periodicals or publish their 
own journals and reports, some for 
general audiences, and some for 
readers with particular interests. 
These may also reach government 
policy makers and shapers of public 
opinion. 
- Worldwatch Institute, USA, pub-

lishes a continuing series of 
papers on different environment 
and development topics. Two of 
these relating to desertification 
are: The Worldwide Loss of Cro-
p/and and Planting for the Future 

and Forestry for Human Needs. 
- The Sahel Bibliographic Bulletin 

is published by Michigan State 
University's Sahel Documentation 
Centre in the USA. 

- The Environment Training Pro-
gramme (ENDA), Senegal, offers 
numerous training programmes 
on various environment issues of 
importance to its region. It also 
publishes reports such as Nou-
veau Foyer au Sahel (1 980). 

- The Indian Society of Naturalists 
(INSONA) publishes a quarterly 
journal called Environmental 
Awareness devoted to the cause 
of environmental conservation for 
human welfare. This has included 
such substantial articles as The 
Encroaching Desert: Manmade or 
Natural' by Jimo Omo-Fadaka 
(April-June 1980) and 'The 
Drought in the Sahel is over but 
the lessons learned there should 
be applied to large areas of the 
world' by Dr. S. Dillon Ripley 
(January-March 1978). 

- The European Environment 
Bureau, Belgium, has outlined its 
programme of work for 1982 to in-
clude running an 'information pro-
ject for environment organizations 
on the subject of deforestation.' 

- VITA, USA, has published papers 
on 'Reforestation in Arid Lands' 
and a booklet on Wood Conserv-
ing Cookstoves. 

- The Australian Conservation Foun-
dation's magazine, Habitat, car-
ries fine short articles such as 
'Protecting a Dune System in WA 
(Western Australia)' and 'The Arid 
Inland' (February 1981). 

- IUCN, Switzerland, has printed 
articles in its Bulletin such as 
'IUCN joints the desert war'. 

- The Scientists' Institute for Public 
Information, USA, publishes Envi-
ronment with articles such as 
'The Desert Blooms - At a Price' 
(April 1981). 

MEDIUM-TERM PLAN AND 
SYSTEM-WIDE MEDIUM-TERM 
ENVIRONMENTAL 
PROGRAMME 

The Governing Council of UNEP at its 
ninth session reviewed a note by the 
Executive Director which called for the 
development of a system-wide 
medium-term environment pro-
gramme (SWMTEP) to serve as a plan- 
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ning reference tool for the United Na-
tions system as a whole during the 
period 1984-1989 and requested the 
Executive Director to consult with 
other agencies of the United Nations 
system on the proposed programme 
taking into account the views ex-
pressed by the delegations to the 
Council and submit a draft system-
woide programme to the tenth session 
of the Governing Council. In addition a 
Medium-Term Plan (MTP) 1982-1983 
was presented to the Governing Coun-
cil at its ninth session to enable it to 
decide on the contents of the environ-
mental programme and the level of 
funding by UNEP for its implementa-
tion during the period which bridges 
the gap between the end of the present 
Environment Fund biennium (Decem-
ber 1981) and the initiation of the 
system-wide medium-term environ-
mental programme (January 1984). 

The Medium-Term Plan for the Envi-
ronment Programme 1982-1983 out-
lines, under the UNEP budget line for 
Arid and Semi-Arid Lands and Deser-
tification, fifteen objectives of major 
importance to the programme in the 
upcoming two years. A major cons ider -
ation is the assessment and monitor-
ing of desertification hazards and natu-
ral resources of arid and semi-arid 
lands and preparation for a major 
stocktaking exercise in 1984 on the 
activities and achievements in the 
implementation of the Plan of Action to 
Combat Desertification since its adop-
tion by the General Assembly in 
December 1977. Training, education, 
and technical assistance are also 
seen as major roles for UNEP in the 
near future. UNEP is also to undertake 
an informational role not only to make 
information on desertification and 
desertification control more accessi-
ble to the affected nations but also to 
disseminate information to raise 
awareness of the need to control 
desertification among decision 
makers, planners, scientists, educa-
tors and the general public. 

The System-Wide Medium-Term 
Environment Programme has been de-
veloped in conjunction with the United 
Nations family as a whole to provide 
guidelines for the purpose of planning 
the Environment Programme through 
the 1980s. The document is divided 
into fourteen chapters covering major 
programme areas. Each programme 
area is divided into sub-programmes 
where necessary and included as a  

section to each chapter. Arid and 
semi-arid lands and desertification 
control" is a sub-programme of pro-
gramme number four, Terrestial. bio-
productive systems" and is included 
s a section tothat chapter. 

The Arid and Semi-arid Lands and 
Desertification Control section 
reviews briefly the legislative authori-
ty behind UNEP programmes in the 
field, presents the programme objec-
tives, outlines the expected situation 
in 1983 with respect to these objec-
tives, and then describes the system-
wide strategies to meet the objectives 
for the period 1984-1989. The general 
objectives are described as: 

Improved understanding of the 
processes and causes of deser -
tification and promotion of ration-
al management of arid and semi-
arid lands ecosystems for sus-
tained productivity; 
Contribution to the international, 
regional and national efforts 
aimed at preventing and arresting 
the advances of desertification 
and where possible reclaiming 
desertified land for productive 
use. 

Specific objectives are listed as, 
among other inventory and rnonitorihg 
acitivities, studies on the functioning 
of arid and semi-arid ecosystems, 
pilot projects for their sustained pro-
ductivity, promotion of guidelines for 
National Plans of Action to Combat 
Desertification, strengthening of na-
tional capabilities for/and public par-
ticipation in management of arid and 
semi-arid lands resources, and devel-
opmnent of co-operative programmes 
and actions for combating 
desertification. 

By the end of 1983 about 12 nation-
al programmes for monitoring and as-
sessment of arid and semi-arid land 
resources will have been established, 
15 countries will have prepared Na-
tional Plans of Action, 60 projects in 
developing countries will have been 
prepared and presented for interna-
tional financing, several hundreds of 
cadres from developing countries will 
have been trained, various activities to 
raise the awareness of adverse land-
use practices will have been underta-
ken and methodology on desertifica-
tion assessment will have been made 
available. 

The strategy of the UN system in 
this areas will be based on an appreci- 

ation of the fact that the management 
of programmes on arid and semi-arid 
lands and on desertification control re-
mains primarily the responsibility of 
the national governments. However, 
international assistance is an essential 
component for the success of national 
efforts. Significant activities in imple-
mentation of programmes for arid and 
semi-arid lands ecosystems and pro-
grammes and/or projects to combat 
desertification are expected to be car-
ried out through the efforts of Econom-
ic Commissions as well as by FAQ, 
UNESCO, WMO, UNTCD, etc. 

It is proposed that UNEP concen-
trate on the following activities, in co-
operation with the indicated UN agen-
cies for the medium-term period 
1984-1989: 
-- Development of methodologies for 

assessment, monitoring and 
management of arid and semi-arid 
lands ecosystems. (FAQ, 
UNESCO, WMO, ISSS); 

-- Assessment and analysis of infor-
mation and data on desertification 
to allow for a global assessment of 
desertification in 1984. (FAQ, 
UNESCO, UNU); 
Establishment of pilot projects for 
better land-use practices and for 
testing and perfecting methodolo-
gies for increased sustained pro-
ductivity. (FAO); 

-- Through technical assistance, 
preparation of national plans to 
combat desertification and of high 
priority anti-desertification pro-
jects. (UN Agencies); 

-- Application of isotope techniques 
for arid zone hydrology (IALA); 

-- Organization of regional and inter-
national training programmes and 
dissemination of information 
through manuals, films, radio, 
newspaper articles, slides, etc. 
(FAO, UNESCO); 
Strengthening of institutional set 
up for co-operative research in ap-
propriate technology and the trans-
fer of such technologies. 
(UN/DTCD and other UN 
Agencies); 

-- Convening DESCON meetings 
and organizing financial support 
for tens of anti-desertification pro-
jects as well as preparation of alter -
native proposals for the mnobiliza-
tion of the necessary capital to fi-
nance anti-desertification pro-
grammes. (FAO, UNDP, UN/DTCD, 
UNESCO, UNFPA, UNIDO, WFC, 
WMO). 
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NEWS 

NEWS 
FROM 
UNEP 

GENERAL ASSEMBLY 
RESOLUTIONS ON 
DESERTIFICATION 
CONTROL 

THIRTY-FIFTH SESSION 

TWO resolutions by the 
General Assembly in its 
thirty-fifth session bear 
directly upon the 
ifnplementation of the Plan of 
Action to Combat 
Desertification. Resolution 
35/72 implementation in the 
Sudano-Sahelian region of 
the Plan of Action to Combat 
Desertification applauds the 
addition of Djibouti, Guinea 
and Guinea-Bissau to the list 
of countries receiving the 
assistance of UNSO and 
suggests that Benin be 
included in that list as well. 
Further support of UNSO is 
urged on the part of 
Governments, agencies of the 
UN system, especially UNEP 
and UNDP in their joint 
venture, and other 
intergovernmental bodies. 
Resolution 35/73 requests, 
among other things, that 
UNEP institute, in 
co-operation with other UN 
agencies, specific 
programmes for research and 
training at the national, 
regional and international 
levels. lt,also requests the 
Secretary General in 
consultation with UNEP to 
undertake feasibility studies 
and make concrete 
recommendations for the 
implementation of the 
ad&tional means of financing 
the Plan of Action to Combat 
Desertification and to report 
on the results to the 
thirty-sixth session. 

In response to the critical 
food situation in the countries 
of the Sahel and considering 
the nature and magnitude of 
the needs of these countries, 
the General Assembly passed 
resolution 35/86 
implementation of the  

medium-term and long-term 
recovery and rehabilitation 
programme in the 
Sudano-Sahelian region 
which calls upon the 
international community to 
continue to strengthen its 
action of solidarity in support 
of the recovery efforts and the 
economic development of 
those countries. 
Governments are urged to 
support financially the United 
Nations Sudano-Sahelian 
Office so that it might 
continue to co-operate fully 
with and meet the 
requirements of the 
Governments of the States 
Members of the Permanent 
Inter-State Committee on 
Drought Control in the Sahel 
(CILSS). The strengthening of 
the close co-operation 
between these two 
organizations was invited. 
Governments, agencies of the 
United Nations system, 
intergovernmental 
organizations, private 
organizations and individuals 
were called upon to increase 
their assistance in response 
to requests from affected 
Governments. 

THIRTY-SiXTH SESSION 

THREE resolutions were 
adopted by the General 
Assembly at its thirty-sixth 
session related in full or in 
part to the implementation of 
the Plan of Action to Combat 
Desertification (PACD). 
They were: 36/190 
Implementation in the 
Sudano-Sahelian region of 
the Plan of Action to Combat 
Desertification; 36/191 Study 
on financing the Plan of 
Action to Combat 
Desertification; and 36/192 
International co-operation in 
the field of the environment. 

Resolution 36/190 dealt 
with the implementation of 
the Plan in the 
Sudano-Sahelian region and 
suggested action by the 
Governing Council in 
response to this resolution. 
Resolution 36/191 requested 
the Secretary General, in 
co-operation with the 
Executive Director of UNEP,  

to obtain the views of Member 
States on the additional 
measures for financing PACD, 
on the modalities of obtaining 
additional concessionary 
funds and on the 
establishment of an 
independent corporation for 
the financing of 
anti-desertification projects. 
The views of the 
Governments will be 
presented, as requested in 
the resolution, to the General 
Assembly at its thirty-seventh 
session. 

The General Assembly 
endorsed the Report of the 
Governing Council of UNEP 
on the work of its ninth 
session which contains, 
among other things, the report 
on co-ordination and 
follow-up of the 
implementation of PACD, and 
singled out in its resolution 
36/192 soil degradation and 
deforestation as examples of 
very severe deterioration of 
natural resources in 
developing countries that call 
for particular attention. 

GOVERNING COUNCIL 
DECISIONS ON 
DESERTIFICATION 
CONTROL 

NINTH SESSION 

THE Governing Council of 
UNEP at its ninth session in 
May 1981 adopted two 
decisions related to 
desertification control. One 
(Decision 9/15) (A and B) 
called for the further 
development and support in 
1982 and 1983 of integrated 
pilot projects on arid lands in 
the Sahelian and North 
African regions. The other 
(Decision 9/22 A + B) deals 
with the further co-ordination 
and follow-up of the 
implementation of the Plan of 
Action to Combat 
Desertification and the 
application of General 
Assembly resolution 35/72. 

In the general debate that 
preceded discussion of 
programme matters many 
representatives expressed 
concern over the increasing 
problems of desertification. 
UNEP's co-ordination of the  

activities of the UN system for 
implementation of the Plan of 
Action to Combat 
Desertification was 
supported, including the 
co-operation between UNEP 
and UNDP through UNSO in 
combating desertification in 
the Sudano-Sahelian region. 
In the discussion of 
programme matters this 
support was reiterated. The 
Director of UNSO gave an 
account of UNSO's work 
methods, outlined areas of 
concentration for 1982-1983, 
and appealed for the 
intensification of interagency 
co-operation. Many delegates 
emphasized the need for 
regional co-operation in 
research and training in 
desertification control. 

A discussion of the 
monitoring and mapping of 
desertification ensued. One 
delegation felt that too much 
emphasis was placed on thiF 
activity in the medium-term 
plan and that more practical 
approaches should be 
adopted. Another delegation 
felt that monitoring systems 
should be established only 
after regional meetings were 
held to identify what needed 
to be done and what 
indicators should be 
monitored. The joint 
FAO/UNEP mapping project 
should be reviewed in light of 
the high cost of initial activity 
and the questionable utility of 
a map ata scale of 1:5 million. 
The representative of 
UNESCO indicated that the 
Man and Biosphere (MAB) 
programme, an 
interdisciplinary 
problem-oriented research 
and training programme, was 
being implemented 
successfully. The integrated 
pilot and demonstration 
projects under the MAB, 
including the IPAL projects in 
Kenya and Tunisia, should 
receive further support. 

THIRD MEETING OF THE 
CONSULTATIVE GROUP 
FOR DESERTIFICATION 
CONTROL (DESCON-3) 

THE Consultative Group for 
Desertification Control held 
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its third meeting for the 
mobilization of financial 
resources for the 
implementation of proposed 
desertification control 
projects in developing 
countries on 26-28 August 
1981. The Group also 
considered methods and 
precedures for effective 
follow-up to ensure that 
statements of support are 
backed with concrete action. 

The Group heard an 
opening statement from the 
Executive Director of UNEP, 
Dr. Tolba, in which he 
expressed his belief that the 
projects to be considered at 
the meeting reflected some of 
the aspirations of the United 
Nations Conference on 
Desertification and the 
concepts of the Plan of Action. 

Twelve projects were 
submitted, five through the 
Desertification Branch of 
UNEP, six through the United 
Nations Sudano-Sahelian 
Office, and one by the Food 
and Agriculture Organization. 
They are to implement such 
activities as ecological 
monitoring of desertification, 
development of water 
resources, erosion control, 
afforestation, rangeland 
improvement, brush-fire 
control, and integrated 
agricultural development. The 
11 projects submitted 
through UNEP and UNSO 
included 7 from Africa. 2 from 
Asia and 2 from Latin 
America. Of the 12 projects, 
10 received initial 
expressions of interest from 
donor countries and 
organizations. 

The Group considered the 
progress report on 
DESCON-2 and agreed to 
take steps to improve both the 
follow-up mechanisms and 
the procedures for 
preparation and submission 
of projects. Each country 
submitting a project was 
requested to establish a focal 
point immediately after 
DESCON to be responsible 
for follow-up and to contact 
the parties which expressed 
interest in its project. Projects 
considered for submission to 
DESCON should be 
circulated to UN specialized 
agencies and bodies at an 
early stage of preparation to 
allow for their inputs,  

improving technical aspects 
and overall presentation. The 
projects must fall within the 
priority areas identified by the 
Consultative Group. 

A general discussion on 
ways and means of improving 
the work of the DESCON 
machinery resulted in the 
decision that, bearing in mind 
that project proposals were 
sent to DESCON members 
and co-sponsors six months 
before the meeting, the 
members and co-sponsors 
should communicate to the 
Secretariat of the Group their 
technical remarks three 
months after receiving the 
projects. This should be 
accompanied by information 
on what they were doing in 
the field to give a full picture 
of how the proposed projects 
it within the overall 
implementation of the Plan of 
Action. The Secretariat will 
communicate such remarks 
to the country or organization 
submitting the project and 
obtain replies and any 
additional information and 
comments required. 

The Group put forward 
several ideas and proposals 
during the general discussion. 
These include: 

Some DESCON 
members should make 
field visits and obtain 
first-hand experience of 
practical difficulties 
experienced in the 
preparation and 
execution of projects. 
DESCON projects should 
avoid indications of 
unrealistically high value 
of return or levels of 
output as these may turn 
out to be 
counterproductive. 
Public or popular 
participation, essential 
for the success of 
anti-desertification 
projects, should receive 
due consideration while 
developing project 
proposals. 

Attendance at the meeting 
was as follows: 

Co-sponsors 

UNDTCD 
UNIDO 
UNEP 

UNDP 
UN EPA 
FAO 
UNESCO 
WMO 

Members 

Australia 
France 
Federal Republic of Germany 
India 
Japan 
Kenya 
Mexico 
Netherlands 
Senegal 
Sweden 
USA 
AL EC SO 
Economic Commission for 

Europe 
UNSO 
World Bank 

Observers 

Belgium 
Nigeria 
Norway 
Saudi Arabia 
Turkey 
UK 
Arab Gulf Programme for UN 

Development Agencies 
ILO 
IISD 

PREPARATIONS FOR THE 
FOURTH MEETING OF THE 
CONSULTATIVE GROUP 
ON DESERTIFICATION 

PREPARATIONS for 
DESCON-4, to be held in early 
February 1983, are under 
way. Five projects have been 
identified by Governments 
and assistance from the 
Desertification Branch of 
UNEP for their formulation 
and tentative costing has 
been requested. The 
countries involved include 
Oman, Tanzania, Chile, India 
and Bangladesh. A consultant 
has been hired to develop the 
project for Oman, a soil and 
water conservation 
programme. The project for 
Bangladesh will probably 
involve the development of a 
national forestry policy to 
establish communal and farm 
tree plantations with the 
active participation of the 

local population. The Chilean 
and Indian projects involve 
the monitoring of 
desertification and will be 
handled by GEMS. A mission 
to Tanzania was undertaken 
in November1981 to 
reformulate the project on soil 
erosion which was originally 
prepared for DESCON-3 and 
will now be submitted to 
Descon-4. Two monitoring 
projects in Argentina and 
Peru will also receive further 
consideration at DESCON-4. 
Missions to be sent to 
Governments in January and 
March of 1982 to formulate 
project proposals, finalize 
project budgets and identify 
implementing agencies. After 
these early developments the 
proposals will be sent to the 
UN agencies and potential 
donors outside the UN system 
to solicit their interest in 
taking part in further 
development of the projects 
and in the financing of their 
implementation. 

UNSO is assisting 
Sudano-Sahetian region 
countries in developing 11 
project proposals for 
DESCON-4. UNSO will 
probably obtain financing 
earlier for a substantial 
number of these projects so 
that the number of projects 
actually submitted to 
DESCON-4 will be fewer. The 
UNSO-assisted projects 
cover various priority areas of 
desertification control, three 
of them on afforestation, four 
on mixed agricultural 
activities, two on water 
resources development and 
watershed management and 
two regional projects, one on 
sand dune fixation, and one 
on training. 

As with the 
UNEP-sponsored projects, 
missions will be sent by 
UNSO to each country for the 
formulation of project 
proposals, presentation 
papers will be drafted, and 
consultations undertaken 
with co-sponsoring agencies 
and potential donors. 
Substantial lead time has 
been established to allow for 
a thorough and complete 
review and study of the 
project proposals to ensure 
that they are well received 
and adequately supported. 
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INTERAGENCY WORKING 
GROUP ON 
DESERTIFICATION 
FOURTH MEETING 

THE fourth meeting of the 
Interagency Working Group 
on Desertification was held 7 
and 8April 1981 atILO 
Headquarters in Geneva and 
was attended by the following 
agencies and organizations 
of the UN system: UNDP, 
UNDRO, UNESCO, UNEP, 
UNFPA, lLO, FAQ WHO and 
UNSO. 

The meeting reviewed the 
15 objectives of the 
programme budget line Arid 
and Semi-Arid Lands and 
Desertification as they 
appear in the Medium-Term 
Plan of UNEP for 1982-1983. 
The objectives as a whole 
were approved with some 
reservations as to the 
effectiveness of sending 
planning missions to 
developing countries for 
assisting Governments in 
preparation of national plans 
of action to combat 
desertification. It was agreed 
that such missions should be 
sent only at the specific 
request of the Government 
concerned. 

The urgent need for 
translating the awareness of 
desertification problems into 
practical programmes with 
public participation was 
stressed. Responsibility for 
this was placed upon the 
Governments as the main 
actors in the field with the 
assistance of international 
organizations. 

Also the issue of agreeing 
upon an acceptable definition 
of desertification was 
addressed. The definition 
would determine which 
countries were eligible for 
anti-desertification projects 
under the aegis of the 
Consultative Group for 
Desertification Control. 

A suggestion to use mobile 
teams for monitoring and 
assessment of desertification, 
in addition to currently used 
methods, was presented for 
consideration. 

The meeting discussed 
ways and means of 
implementing General 
Assembly resolution 35/73 
para.10 calling upon UNEP, in 
its catalytic and co-ordinating  

role, to institute, in 
co-operation witn the UN 
system, specific programmes 
of research related to 
combating dsertification. 

It was agreed that 
agencies list and analyse 
their existing activities in 
training and research and 
submit concrete proposals on 
perceived gaps in research. 
They were asked to provide, 
as well, information on private 
foundations and other 
grant-making institutions and 
their areas of interest or 
specialization in relation to 
desertification. Arrangements 
were made for the evaluation 
and use of this information. It 
was further agreed that in 
developing regional training 
and research centres the 
existing ones be favoured 
over the establishment of new 
ones, as new regional centres 
seldom evoke the degree of 
financial and political support 
necessary for effective 
operation. 

FIFTH MEETING 

THE fifth meeting of the 
Interagency Workjng Group 
on Desertification was held 
on 15 September 1981 at the 
WMO Headquarters in 
Geneva. 

The meeting was chaired 
by Mr. Y.J. Ahmad of UNEP 
and was attended by 
representatives of the 
following agencies and 
organs of the United Nations, 
ECWA, FAO, ILO, UNEP, 
UNESCO, UNFPA, 
UNSO, UNDP, UNDTCD, 
UNIDO and WMO. 

In his opening statement 
Mr. Ahmad informed the 
meeting of the pledges for 
contributions made so far to 
the Special Account to 
Combat Desertification 
(Bangladesh, Brazil, Chile, 
Mexico, and Sudan). He also 
informed the meeting of the 
results of the Study on 

Additional Measures for 
Financing the Plan of Action 
to Combat Desertification 
which the Secretary-General 
has submitted to the General 
Assembly at its thirty-sixth 
session. 

The meeting was 
presented with a Note and 
Draft Work Plan for the 
implementation of UNEP 
Governing Council Decision 
GC-9/22A paragraph 4. It was 
agreed that United Nations 
bodies and agencies, taking 
note of the importance of the 
stock-taking exercise in 1984, 
would prepare an 
assessment of their 
achievements in the 
implementation of the Plan of 
Action to Combat 
Desertification. UN 
organizations were requested 
to send their written views 
and proposals on the Work 
Plan. The Desertification 
Branch expressed a need for 
assistance from other UN 
agencies in the 
implementation of the Plan 
through the donatioh of their 
professional staff for specific 
functions. 

The Group then 
considered the 
implementation of Genera? 
Assembly resolution 35/73 
para. 10, which calls upon 
UNEP to institute in 
co-operation with the UN 
system specific programmes 
of research and training in 
combating desertification. 
The Group reviewed.a 
working paper prepared by 
the Desertification Branch 
and agreed on the specific 
actions required to implement 
the programmes. The 
principal objectives of a 
world-wide programme of 
scientific and technological 
research were agreed to be: 

i) to ensure that countries 
prone to desertification 
develop at the national 
level the various 
capabilities required to 
utilize available 
scientific and 
technological 
knowledge in 
implementing  

corrective measures to 
combat desertification. 

ii) to fill gaps in scientific 
knowledge related to 
processes of 
desertification and the 
rehabilitation of 
desertified lands. 

A second draft of the 
Compendium of Projects and 
programmes of the Ut4 
system in the field of 
desertification was 
circulated. The members 
were requested to study it 
with particular reference to 
the sections which 
concerned them respectively. 
The final version will be 
presented to the UNEP 
Governing Council Session of 
a Special Character. 

SPECIAL ACCOUNT FOR 
THE IMPLEMENTATION OF 
THE PLAN OF ACTION 

THE creation of a Special 
Account for financing 
anti-desertification activities 
was endorsed by General 
Assembly resolution 321172, 
and it was established in 
March 1979, The Executive 
Director of UNEP has on 
several occasions invited 
Governments to give 
favourable consideration to 
contributing generously to the 
Special Account. To date it 
has received pledges of 
support from five countries. 
Three countries, Chile, Sudan 
and Mexico have already 
made contributions, totalling 
$25,000. Brazil and 
Bangladesh have each 
pledged to contribute an 
unspecified amount, the latter 
in local currency. 

INTERNATIONAL 
SCIENTIFIC SYMPOSIUM 
"COMBATING 
DESERTFICATION 
THROUGH INTEGRATED 
DEVELOPMENT" 

THE International Scientific 
Symposium Combating 
Desertification through 
Integrated Developmenr was 
held in Tashkent, capital city 
of the Soviet Uzbekistan, from 
6to 14October 1981. 
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Seventy-eight scientists and 
specialists from 27 countries 
and international 
organizations took part in the 
symposium. This included 9 
participants from 6countries 
in Asia; 14 from 9 African 
countries; 5 from 2countries 
of Latin America; 6 from 
Australia, France, Federal 
Republic of Germany and 
USA; 5 from FAQ, WMO, 
ECWA, CILSS, IIASA; and 39 
from the USSR. Ninety-three 
scientific papers were 
submitted. 

The symposium was 
aimed at consolidating the 
efforts being made by 
Governments, international 
and national organizations 
towards implementing the 
Plan of Action to Combat 
Desertification; at promoting 
the exchange of opinions and 
experience in the study and 
control of the desertification 
process; and at strengthening 
the cooperation between 
scholars sharing the same 
views. Fourteen thematic 
sessions were held on the 
world experience in the field 
of combating desertification 
through integrated 
development in the context of 
its possible application under 
the specific conditions of the 
developing countries. 

The symposium 
successively considered and 
discussed the following 
theoretical and practical 
aspects of combating 
desertification which 
constitute the necessary 
framework for the formulation 
of integrated programmes of 
arid and semi-arid land 
development: 
-- desertification processes: 

causes, factors, 
magnitude; 
methodology of studying 
desertification processes 
and scientific 
fundamentals of their 
control; 

-- major economic sectors 
and peculiarities of 
economies in arid lands: 
mining, agriculture and 

animal husbandry; 
industrialization, 
urbanization, and 
settlement patterns; 
world experience of arid 
land development. 
The closing sessions of the 

Symposium were devoted to 
the discussion of 
methodology to be used in the 
drawing up of arid land 
integrated development 
programmes, and of the 
scientific fundamentals of 
arid land environmental 
rn on ito ring. 

UNEP/USSR 
INTERNATIONAL 
TRAINING COURSES ON 
DESERTIFICATION 

IN the USSR, three training 
courses were organized by 
the USSR Commission for 
UNEP, in association with the 
USSR Academy of Sciences. 
The courses have been given 
annually as part of a 
continuing project financed 
by UNEP since 1978. The 
main objectives of these 
courses were to contribute, 
through the training of 
post-graduates from 
developing countries, to a 
better understanding of 
different processes of 
desertification and to develop 
teaching and audio-visual 
aids based on these courses 
for dissemination elsewhere. 
The courses, held in 1981, 
were: 

Rangeland Ecology and 
Pasture Productivity, 18 
May to22 June 1981,20 
participants attended this 
course. 
Reclamation of Saline 
Irrigated Soils, 31 August 
to 12 September 1981; 
16 participants attended 
the course. 

C) Sand Dune Fixation, 
13-22 September 1981; 
20 participants. 

Each course consisted of 
both a theoretical part and a 
practical part. The 
participants visited many 
state and collective farms, 
research institutes, 
experimental stations as well  

as water pumping stations, 
irrigation and drainage 
systems and experimental 
reclamation sites. The field 
studies enabled the lecturers 
and instructors to extend the 
scope of their lectures and to 
illustrate better the practical 
aspects of the issues 
addressed. 

Similar courses are 
planned for 1982. 

DESERT CONTROL 
TRAINING SEMINAR FOR 
DEVELOPING COUNTRIES 

29August-21 Sept.1981 
Desert Institute, Lanzhou, 
China 

IN co-orperation with the 
Environment Protection 
Office of the Peoples 
Republic of China and the 
Lanzhou Institute, UNEP 
helped plan and organize a 
Training Seminar on 
Desertification Control. 
Taking part in the four-week 
programme from 29 August to 
21 September 1981 were 15 
qualified post-graduates from 
9 developing countries. The 
participants included 2 I rorn 
Egypt, 1 from Somalia, 21romn 
Turkey, 2 f rorn Senegal, 1 
from Peru, 2 from Kenya, 1 
f rom Mexico, 2 from Tanzania, 
2 from Democratic Yemen. 
The principal objective was to 
increase the managerial 
expertise with regard to 
desertification control among 
responsible individuals who 
could be expected to 
disseminate and use within 
their own countries the 
information and knowledge 
provided through the seminar. 

The course work was 
undertaken in the following 
areas: 
-- rnonitoring, management 

and development trends 
of desertification; 
improvement of 
rangelands; 
establishment of tree belts 
and new oases; 
exploitation and utilization 
of surface water; 

selection and culture of 
sand-stabilizing trees and 
shrubs. 

Various field trips were 
taken to reinforce the 
theoretical class work. 

In view of the extensive 
experience achieved by the 
People's Republic of China, 
especially in the field of range 
management, shelter belts, 
etc., it is hoped that the rest of 
the world benefited from the 
exchange of information and 
expertise made possible 
through the seminar. The 
course is expected to be 
repeated sometime after 
1983. 

REGIONAL WORKSHOP 
TO CONSIDER 
IMPLEMENTATION OF THE 
PLAN OF ACTION TO 
COMBAT 
DESERTIFICATION IN THE 
ESCAP REGION 

THE Economic and Social 
Commission for Asia and the 
Pacific (ESCAP), in 
co-operation with the 
Government of India, 
organized a regional 
technical workshop to 
consider the implementation 
of the Plan of Action to 
Combat Desertification in the 
Asia and the Pacific region. 
The workshop, held at the 
Central Arid Zone Research 
Insitute in Jodhpur, India, 
20-23 October 1981, was 
funded in part by the 
Australian Government in the 
amount A$ 80,000. 

Experts from 12 countries 
(Afghanistan, Australia, 
Bangladesh, France, India, 
Indonesia, Iran, Nepal, 
Philippines, Thailand, USA 
and USSR), three UN 
agencies (UNESCO, WMO, 
WFP) and two regional 
organizations (Press 
Foundation of Asia (PFA) and 
South Asia Co-operative 
Environment Programme 
(SACEP), attended. 

The workshop considered 
country papers from Australia, 
Bangladesh, India, Indonesia, 
Iran, Nepal, the Philippines, 
Thailand and the USSR and 
found that in the ESCAP 
region desertification 
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phenomena are encountered 
in four distinct environmental 
situations. 

Desertification resulting 
from the pressures on the 
ecological system from 
excessive pastoralism, 
as for example in 
Afghanistan, India, Iran, 
the USSR; 
Water logging and soil 
salinization induced by 
improper irrigation in arid 
and semi-arid regions of 
countries (such as 
Pakistan and 
Afghanistan), resulting in 
the degradation of the 
biological productivity of 
the irrigated areas; 

C) Degradation of the 
forests and land 
productivity as a result of 
shifting cultivation and 
deforestation, as in 
Indonesia, Nepal, the 
Philippines and Thailand; 

d) Desertification problems 
resulting from large 
variations in the amount 
of seasonal rain as in the 
case of Bangladesh. 

All the reporting countries 
are implementing the Plan of 
Action to Combat 
Desertification as an integral 
part of their overall 
development programmes. 
The execution of such 
projects and evaluation and 
monitoring of areas affected 
by desertification have been 
initiated by almost all region 
countries. However, it was felt 
that these countries require 
greatly increased man-power 
training and education, 
especially in scientific and 
technological fields such as 
irrigated agriculture, soil 
erosion control and 
ground-water exploitation. 
Most still require a 
national-level co-ordinating 
agency, apart from existing 
sectoral departments. 

The representatives of the 
various UN organizations and 
SACEP outlined their 
respective roles in the 
implementation of the Plan of 
Action to Combat 
Desertification with special 
attention to programmes and 
projects pertaining to the 
ESCAP region. UNESCO 
through its Man and 

Biosphere (MAB) programme 
and WHO and WFP through 
their regular programmes 
offered their services in a 
co-operative effort with 
ESCAP to further the control 
of desertification in the region. 

The ESCAP workshop 
developed several 
recommendations for the 
combat of desertification in 
the region calling for, among 
other things, further technical 
research and monitoring 
activities and increased 
co-ordination and 
communication among 
Governments, scientists and 
the general public. Countries 
that have not already done so 
were encouraged to set up a 
national planning and 
co-ordinating body on 
desertification. Formation of 
subregional grouping of 
countries was also 
suggested. ESCAP was 
requested to prepare an 
inventory of existing 
educational institutions 
concerned with 
desertification to identify 
possible regional training 
centres. Emphasis in the 
recommendations was 
placed on the need to 
consider the socio-economic 
environment, i.e. the 
interaction of human 
activities and natural 
processes that led to 
desertification, in formulating 
research and development 
projects for its control. 

EXPERT MEETING ON 
MANAGEMENT, 
CONSERVATION AND 
DEVELOPMENT OF 
AGRICULTURAL 
RESOURCES IN THE ECWI4 
REGION 

9-15 MAY 1981, 
Damascus, Syrian Arab 
Republic 

THE Expert Meeting on 
Management, Conservation 
and Development of 
Agricultural Resources in the 
ECWA region, organized by 
the Economic Commission 

for Western Asia (ECWA) in 
pursuance of General 
Assembly resolution 32/172 
of 19 December 1977 
requesting follow-up by the 
Regional Commissions to 
UNCOD, was held in 
Damascus, Syrian Arab 
Republic, 9-15 May 1981. The 
Food and Agriculture 
Organization of the United 
Nations (FAO) and the Arab 
Centre for the Studies of Arid 
Zones and Dry Lands 
(ACSAD) co-sponsored the 
meeting, which was hosted by 
the Ministry of Agriculture and 
Agrarian Reform, Syrian Arab 
Republic. 

The meeting was attended 
by6l experts representing 
various disciplines. Their 
country or agency distribution 
was: Lebanon (1), Saudi 
Arabia (1), Syrian Arab 
Republic (25), United Arab 
Emirates (1), Yemen Arab 
Republic (1), ECWA (10), FAO, 
(12), UNESCO (1), WMO (1), 
ACSAD (4),AOAD(1), 
ICARDA (2) and IUCN (1). 

The meeting discussed 
general issues and the nature 
of the problem of 
desertification in the ECWA 
region. This region has the 
greatest proportion of its land 
in arid and semi-arid zones. 
The meeting then went on to 
discuss major issues and 
case studies of resource 
conservation and 
management, operational 
problems and methodologies. 
There were also two 
Workshops. Workshop I 
included techniques in 
conservation and 
management of resources in 
arid and semi-arid areas. 
Workshop II was on the 
socio-economic dimensions 
of resource conservation and 
desertification control. 

IUCN GENERAL 
ASSEMBLY 

FIFTEENTH SESSION 

THE International Union for 
Conservation of Nature and 
Natural Resources held its 
fifteenth General Assembly 
session on 11-23 October 
1981.With the unanimous 
adoption of the IUCN 
programme, 378 paTticipants 
from 57 countries set a policy 
course for the next three 
years. Twenty-nine 
resolutions were passed 
including 15/29 Action 
Points, which instructs the 
Council to initiate appropriate 
measures for the 
implementation of the passed 
resolutions. Of particular 
pertinence to the combat of 
desertification is Action Point 
B.1 2 which urges members of 
IUCN and its commissions to 
offer assistance to the 
Government of the Arab 
Republic of Egypt in the 
preparation and 
implementation of a 
conservation strategy for the 
Sinai peninsula and 
surrounding area. 

Further Action Points of 
general relevance to the 
combat of desertification 
include A2and B1.A2 
recommends that social 
scientists, community 
development experts and 
environmental education 
experts become involved in 
the implementation of the 
World Conservation Strategy 
in general and of the 
development and execution 
of environmental education 
focused especially on the 
conservation of nature and 
natural resources. B1 urges 
Governments to provide 
assistance for the 
establishment of biosphere 
reserves particularly in arid, 
semi-arid and mountain 
regions of the world and for 
the implementation of 
research in such reserves to 
aid in the assessment of the 
sustainability of resources 
development. 
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on the need for establishment were the Rangeland NEWS FROM 
GOVERNMENTS 

UGANDA 

FOLLOWING consultations 
with the Government and the 
Resident Representative of 
the UNDP in Uganda, a UNSO 
Desertification Control 
Planning and Programming 
Mission visited Uganda from 
2-16 May 1981.The purpose 
of the mission was to hold 
discussions with the 
Government on the 
preparation of its national 
strategy and machinery for 
combating desertification, to 
assess relevant ongoing 
activities and to help identify 
and formulate priority 
anti-desertification projects 
for which the Government 
wished UNSO assistance in 
resource mobilization. 

Uganda had just 
experienced a serious 
drought. It was clear to the 
Mission that there was a need 
for planning and 
programming measures to 
assist the Government in: 

coping with the effects of 
droughts, both recent and 
future, which accelerate 
the process of 
desertification, and 
its efforts at combating 
desertification in the 
basically fragile 
ecosystems of the 
sub-humid lands of 
north-eastern Uganda, 
especially in Karamoja 
and in adjacent sections 
of the Acholi and Teso 
districts. 

The Mission, in 
consultation with the various 
ministries of the Ugandan 
Government, the United 
Nations agencies and other 
international and national 
institutions, formulated 14 
high-priority desertification 
control projects in agricultural 
development, water 
resources management, 
range management, forestry, 
and the conservation of game 
parks, reserves and wildlife. 
Special emphasis was placed 

of a Desertification Control 
and Arid Lands Development 
Authority within the 
Government to plan and 
co-ordinate desertification 
control activities. 

The Government has 
included various objectives in 
its 1981-1990 Development 
Programme which, while not 
explicitly aimed at combating 
desertification, should 
nevertheless contribute to 
arresting or containing the 
encroachment of desert-like 
conditions. Among these are 
reconstruction and 
development of the 
agricultural sector including 
the rehabilitation of its 
physical infrastructure, the 
expanded processing of 
agricultural products, and an 
improvement in the security 
situation. 

SOMALIA 

RANGELANDS covex 79 per 
cent of Somalia's land area or 
about 503.000 square 
kilometres. The livestock 
industry is of greater relative 
importance.in Somalia than in 
any other country of Africa. It 
accounts for about 46 per 
cent of the gross domestic 
product (IBRD) and provided 
for over 80 per cent of the 
export earnings in 1979. 
These are part of the findings 
of a UNSO Rangeland 
Mission that visited Somalia 
27April— 13May 1981. 

Following the drought of 
1973-1974, during which a 
substantial portion of 
Somalia's livestock 
population perished, and 
considering the importance of 
livestock production and 
effective rangeland 
management to the economy 
and basic survival of the 
human population in Somalia. 
the Government initiated a 
concerted effort to address 
the problem of rangeland 
degradation. Two early 
activities begun in 1973-1974 

Conservation and 
Development Project, 
financed by UNDP and 
implemented by FAO, and the 
Food-for-work programme of 
the World Food Programme. 
These projects developed 
certain range management 
practices and run-off water 
conservation techniques 
which were incorporated into 
the major project for Northern 
Rangelands Development 
(NRDP). This project which 
began in 1976 and a later one, 
the Central Rangelands 
Development Project (CRDP) 
based on the same 
philosophy, provide for the 
establishment of grazing 
reserves, grazing 
associations and 
co-operatives, soil and water 
conservation measures and 
stockwater points. 

The National Range 
Agency (NRS) was 
established in 1976 as an 
autonomous agency to 
design and implement a 
national range development 
strategy. It has prepared the 
Range Agency Development 
Plan for the 1980s. The. 
objectives of this plan are: 

primarily, to utilize the 
rangeland resources 
bearing in mind 
ecological principles, i.e. 
to increase the 
productivity of the 
rangeland whilst 
maintaining or preferably 
improving its condition; 
secondarily,from the 
range management point 
of view, although of prime 
importance from the 
socio-economic aspect, 
to increase per capita 
rural incomes. 

The Mission found the 
Government's large-scale 
field projects to have already 
shown good results and 
concentrated on 
complementing on-going 
activities by increasing the 
capability of the Government 
in training, both field workers 
and land users, and data 
collection. Six priority projects 
were identified for 
implementation in these 
areas. 

A UNEP mission visited 
Somalia from 22 March to 2 
April 1981 and reviewed the 
environmental impacts of the 
refugees who left the Ogaden 
Region of Ethiopia in large 
numbers to live-in camps 
provided by the Government 
of Somalia and advised the 
UN High Commissioner for 
Refugees, Branch Office for 
Somalia, on the possible 
solutions to recurring 
environmental problems. The 
impact of the refugees Was 
found to stem mainly from the 
use of wood for construction 
of their huts and as fuel for 
cooking. The 
recommendations made 
were: 

to take necessary 
measures to avoid 
absolute clearance of 
woody vegetation in 
camp areas; 
to provide the fuel for 
cooking on a sustained 
basis; 
to protect already 
destructed woodlands 
surrounding refugee 
camps; 
to launch a tree planting 
programme in refugee 
camps; 
to establish fuel wood 
plantations with quick 
growing tree species. 

TANZANIA 

AN exploratory mission from 
the Desertification Branch of 
UNEP was sent to Tanzania 
from Bto 15 August 1979 to 
consult with the Government 
on the possibility of preparing 
a National Plan of Action to 
Combat Desertification 
(NPACD). A planning mission 
was sent in September 1980 
to prepare a study of on-going 
regional plans which relate to 
desertification problems and 
in particular to assess major 
regional projects. A Draft 
National Plan of Action was 
prepared. From 24-29 
November 1981,a mission of 
the Desertification Branch 
considered the priority 
acticities identified in NPACD. 
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The mission discussed the 
possibility of reviving a 
project entitled 'Soil Erosion 
Control in Kondoa District' 
which was withdrawn from 
DESCON-3 because of 
economic difficulties faced 
by the Government. 

Dodoma region (Kondoa 
District) is one of four large 
regions characterized by 
semi-arid climatic conditions. 
One of the major problems 
appears to be created by 
firewood consumption for 
domestic needs. The forested 
area in the total region is 
estimated at only 7 per cent. 
The Forestry Department is 
aiming at increasing it to 20 
per cent through both 
plantations and village 
afforestation. However, even 
with very much improved 
yearly increases of 
introduced soft woods versus 
indigenous woodlands, the 
rate of afforestation does not 
appear likely to be able to 
keep pace with the increasing 
demand from rural areas and 
from the town of Dodoma 
which is expected to double 
its population of 80,000 in 
5-10 years time on becoming 
the capital city of Tanzania. 

It is expected that by 1984 
the current financial crisis 
which requires that all 
external assistance go 
towards increasing food 
production and importing 
food from abroad will be over. 
Since the project could be 
ready for implementation only 
by the beginning of 1984 it 
was agreed that the 
formalities for presentation of 
the project proposal to 
DESCON-4 be initiated. 

This project will combat 
desertification through 
reseeding as the primary 
machanism to restore 
productivity of the soil in an 
area of more than 10,000 ha 
in the Kondoa District. 
Reseeding not only controls 
soil erosion but improves soil 
quality through the 
improvement of its structure 
and its infiltration moisture 
characteristics. In addition 
the project will undertake  

feasibility studies on 
watershed lands and 
livestock which will contribute 
to an integrated approach to 
the combat of desertification 
in the area. 

AFGHANISTAN 

IN terms of desertification, 
Afghanistan is one of the most 
severely affected countries, 
with problems of regeneration 
of grassland, deforestation, 
waterloggirig and salinity of 
the soil. Progress has been 
made particularly in the social 
sector, in combating those 
problems through a 
programme of radical 
reorganization aimed at the 
establishment of social 
equity. The struggle against 
desertification had been 
accorded the highest priority 
in government policy in the 
context of planned economic 
and social development 
through national 
reorganization. Degradation 
of rangelands was the most 
serious form of desertification 
and affected the majority of 
the population in Afghanistan. 
A grazing law has now been 
promulgated and provision 
has been made in the 
five-year plan for efficient 
organization and facilitation 
of the seasonal migration of 
herdsmen. The field 
investigations through a 
vegetation-mapping project 
have been completed for an 
estimated three fourths of the 
total area of the country. High 
priority has also been given to 
revegetation of watersheds 
and the creation of a green 
belt around the capital city, in 
order to combat 
desertification related to rapid 
urban growth. Soil 
conservation measures and 
stabilization of moving sands 
have been undertaken 
through projects of the Rural 
Development Department. 
The Institute of Cartography 
and Geodesy has been 
considerably strengthened in 

recent years, especially in its 
mapping and remote sensing 
capabilities, in order to 
conduct and co-ordinate an 
ecological assessment of the 
whole country. With regard to 
the deleterious effects of dry 
farming, legal limits to 
cultivation by mechanical 
ploughing in marginal dry 
lands which were better 
suited to grazing are provided 
for in the new land-holding 
law. The solution of problems 
caused by waterlogging and 
salinization in the Helmand 
Valley has also received high 
priority in development 
planning. 

Because of the urgent 
need for afforestation. 
Afghanistan has recently 
undertaken the responsibility 
to act as the focal point in the 
field of 'social forestry under 
SACEP. Afghanistan has also 
participated in the UNEP 
south-west Asia transnational 
monitoring project. The 
Government claims to have 
the necessary political will 
and determination to combat 
desertification, but the 
progress in implementation is 
constrained because of the 
lack of technical information 
and know-how. Development 
and strengthening of various 
subregional and regional 
programmes by ESCAP, 
UNEP and other international 
and intergovernmental 
agencies is strongly 
suggested. 

BANGI.ADESH 

BANGLADE'' nowed 
with rich sQil, criss-crossed by 
three of the world's major 

rivers, the 
Brahmaputra-Jamuna, the 
Ganges and the Meghna, with 
their tributaries and 
distributaries. However. 
Bangladesh is experiencing 
desertification as a result of 
continued cyclical natural 
phenomena such as floods 
and drought almost every 
year, as well as man-made 
action, causing damage to the 
landscape. This in turn 
reduces productivity and 
increases social distress. The 
great variations in 
precipitation, the rate of 
evaporation, temperature, 
change in the rainfall pattern, 
gradual but definite reduction 
of perennial water resources, 
increased salinity intrusion 
from the sea (causing 
deterioration of ground water 
and increasing soil salinity) 
and reduction of soil moisture 
are some of the major 
parameters leading to the 
process of desertification in 
Bangladesh. 

Since the adoption of the 
Plan of Action in 1977, the 
Government of Bangladesh 
has taken a number of 
positive steps to combat 
desertification; some 
significant ones are the 
following: 

An assessment and 
evaluation of the 
desertification process 
upto 1980has been 
made; 
The Water Development 
Board has undertaken 
studies for updating the 
master plan, especially 
for the south-west 
regions, for optimum 
utilization of water from 
the Ganges. Hydrological 
and groundwater surveys 
are also under way; 
Resuscitation of dead 
and dying rivers for water 
conservation and 
excavation of new canals 
to supply areas of water 
shortage are being 
undertaken through 
public participation, with 
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the necessary 
institutional support 
provided by local 
administration; 
Efforts are being 
continued to increase the 
forest area through a 
number of programmes, 
such as village wood-lot 
development over 
approximately 0.6 million 
acres, afforestation 
programmes, 
establishment of 113 
forest extension centres, 
strip plantations along 
the slopes of roads, 
railway lines, 
embankments and canal 
banks etc.; 
A food insurance scheme 
has been established to 
overcome losses 
produced by 
catastrophies such as 

droughts, floods, 
cyclones and other 
natural disasters. 

NEPAL 

A NATIONWIDE inventory in 
Nepal showed that parts of 
the country have suffered 
from desert - i 1'e conditions fo; 
a long time aid that others 
are undergoing 
desertification at an alarming 
rate. The major factors are: 

Indiscriminate tree 
felling; 
Cultivation of marginal 
lands without 
conservation practices; 

C) Human and cattle 
population growth: 
Use of kind bnynnd its 
capibility; 
Hill rniqrtiofl; 

I) Fu"l. fodder and timber 

demands; 
g) Traditional agricultural 

practices; 
h) Geology and soil 

conditions. 
The actions taken by the 

Government to combat 
desertification are as follows: 

 Water resources 
planning, development 
and management; 

 Range and livestock 
development; 

 Soil and water 
conservation; 

i) Integrated watershed 
management 
programmes; 

ii) Integrated rural 
development 
programmes; 

;i Inventory and monitoring; 
 Development and 

management of irrigated 
lands; 

 Protection of vulnerable 
lands; 

) Conservation of flora and 
fauna; 

 Application of science 
and technology; 

 Research on alternate 
energy sources; 

I) Conservation,education 
and extension 
programmes; 

I) National machinery for 
co-ordination. 

The Government has given 
priority in its forthcoming 
plans and programmes to: 

Management of critical 
areas leading to 
environmental disaster; 
Regional co-ordination 
and co-operation; 

C) Law and policy 
formulation. 

BOOK 
REVIEWS 

REPORT ON SOCIAL 
ASPECTS OF 
DESERTIFICATION 

S. P. Malhotra, M.L. Puro hit, L. 
P. Bharara 
Division of Economics and 
Sociology, Central Arid Zone 
Research Institute ,Jodhpur, 
India, 1980, pp.202 
(mimographed) 

IN January 1976 UNEP 
initiated and funded jointly 
with the United Nations 
Research Institute for Social 
Development (UNRISD) an 
international research 
programme entitled 'The Role 
of Perceptions, Attitudes and 
Values of People in Relation 
to Environmental and 
Developmental Measures 
and Programmes'. Three 
case studies were 
undertaken under the project 
to investigate developmental 
situations with significant 

environmental impacts, 
focusing on the manner in 
which people's perceptions, 
attitudes and responses 
affected the developmental 
process and its 
environmental 
consequences. Of the three 
studies two have been 
completed and published. 
One, entitled 'The Social 
Aspects of Desertification 
presents detailed information 
on the nature and extent of 
socio-economic, cultural and 
environmental factors related 
to the desertification process 
and on the levels of 
awareness, perceptions, 
values and reactions of 
people involved. The report 
makes recommendations for 
the strategies and steps to be 
taken to bear, reduce or 
modify the consequences of 
desertification. 

Four representative tracts 
in district Nagaur in the arid 
zone of the Rajasthah area 
are investigated in detail. 
They are a pastoral tract, a 
rainfed agricultural tract, an 
irrigated agricultural tract and 
an 'Operational Projects 
Research Area' which had 
been exposed to 
technologies developed at 
the Central Arid Zone 

Research Institute of Jodhpur, 
India. In each tract data were 
collected on basic 
socio-economic and 
demographic topics such as 
population and population 
growth trends, education, 
earning strength and 
occupational distribution, 
socio-economic stratification, 
land use patterns and 
ownership as well as 
extensive data on agricultural 
and animal husbandry 
practices including 
agricultural productivity, 
rangeland quality, migration 
patterns, livestock population 
and composition. Finally, 
special emphasis was placed 
on determining the 
population's awareness of 
factors contributing to 
desertification, and an 
assessment of individuals' 
perceptions of trends in 
population, productivity, land 
and water quality and 
availability, ground cover, 
rainfall and general 
landscape was carried out. 

Among the more salient 
findings of the study are the 
'xtremely high population 
growth rate and the 
breakdown of traditional  

occupational structures 
based on the caste system 
with the resulting 
overdependence of the 
population on agriculture. 
Both fattors contribute to an 
ever-decreasing man/land 
ratio, the pressure of which 
leads to desertification. The 
growth rate of the population 
during 1901-1971 averaged 
140.77 over the four tracts, 
relatively higher than the 
growth rate of the non-arid 
areas of the country. 
Indications of the substantial 
population growth likely in the 
near further are: (1) the 
declining rate of mortality; (2) 
the large percentage (75 per 
cent) of people belonging to 
the younger age group (under 
30); (3) the high percentage 
of the female population in thc 
reproductive period; (4)th 
persistence of the traditional 
practices of early marriage; 
and (5) the predisposition for 
having many children. 

The report provides 
extensive data on several 
socio-economic factors 
facing the four tracts and 
clearly demonstrates some 
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interesting differencies 
between them. For example, 
the number of workers as a 
per cent of the total 
population was 27.38,28.21, 
and 28.48 in tracts A, C and D 
respectively while tract B had 
46.55 of the population 
actively employed. This was 
due to a significantly greater 
proportion of females (35.35) 
having been enumerated as 
workers. It was found that 
70.83 per cent of the 
households in tract A, 3.29 in 
tract B, 36.37 in tract C, and 
100 in tract 0 use a single 
source of water for their 
drinking and home 
consumption. Unfortunately 
the report fails to venture an 
explanation in many cases for 
these differences. 

The final section of the 
main body of the report deals 
with the awareness of 
desertification among the 
population. It was found that 
in the four tracts the 
population was aware of both 
the escalation of their 
numbers and the decreasing 
man/land ratio. Sand dune 
movement was found by a 
significant portion of the 
population not to have 
changed while the problems 
of blowing of fertile soil and 
the covering of fertile soil by 
moving sand was reported by 
82, 81, 68 and 89 per cent of 
tracts A, B, C and D 
respectively. Almost all the 
respondents of the four tracts 
Stated that the amount of 
rainfall received in their 
regions is now much less 
compared with 25-30 years  

ago. A majority felt that the 
different types of vegetation 
had decreased in the different 
tracts. The study outlines the 
various development 
programmes undertaken by 
the Government to combat 
desertification but does not 
attempt to measure the 
reaction of the population to 
those initiatives. 

The summary and 
recommendations section 
provides an excellent 
overview of the otherwise 
lengthy study. Various 
recommendations are made 
for the combat of 
desertification in the area, 
such as improved animal 
husbandry practices 
concentrating on quality 
rather than quantity be 
instituted including the 
possible restriction on the 
raising of sheep and goats 
which are particularly 
conducive to desertification. 
Soil conservation strategies 
are recommended to 
increase agricultural 
productivity. Several 
interesting legislative 
measures are recommended, 
especially legislation 
enforcing existing religious 
and cultural customs for 
preserving vegetation and 
legislation curtailing the 
current practice of 
subdividing the land over 
generations as the result of 
current inheritance laws. The 
report recognizes the 
paramount need for family 
planning and birth control 
education and encourages 
the development of new 
avenues of employment other 
than agriculture and the use 
of traditional institutions to 
maintain a heterogeneous 
composition of occupations 
among the population. 

The report provides 
excellent source data for the 
study of the socio-economic 
factors facing the population 
of the Rajasthan region of 

India and the factors 
contributing to desertification. 
Copies are available from the 
Desertification Branch, UNEP, 
Nairobi, Kenya. 

DESERTS OF THE WORLD, 
FUTURE THREAT OR 
PROMISE? 

Jane Werner Watson 
Philomel Books, New York, 
1981 122 pp., $13.95 

WRITING in clear and simple 
prose, Jane Werner Watson 
provides with this book a 
highly readable account of 
the nature and origins of the 
world's deserts, the many 
efforts to control their spread, 
and the potential threat or 
promise deserts represent in 
the critical question of 
feeding the world's growing 
population. Many attractive 
full-colour and black and 
white photographs and 
instructive diagrams 
complement the text to 
further capture the interest of 
young readers in the problem 
of desertification and its 
control. 

In the early chapters, Ms. 
Watson outlines the extent of 
the world's deserts, their 
variety of characteristics, and 
the natural phenomena which 
create them. This is followed  

by an account of the many 
fantastic ways in which 
animals, plants and man 
himself have adapted to the 
harsh conditions of desert life. 
The constant search for and 
intricate ways of storing water 
are clearly dramatized. The 
process by which deserts are 
created through the over-use 
of arid lands, i.e. People as 
Desert Makers, is described 
and explained as both an 
ancient and a modern 
phenomenon. Ms. Watson 
goes on to review the many 
ways scientists have 
developed to control and 
even to reverse this process, 
such as the creation of 'green 
belts', irrigation and 
desalinization. Other uses of 
the desert such as 
specialized natural products, 
solar energy, and minerals are 
investigated. 

Although by no means a 
very technical or rigorous 
account of the process of 
desertification and the means 
for its control, Deserts of the 
World provides a 
much-needed simplified 
review of the issues, ideal for 
young people who will 
certainly face these issues in 
their future adult lives. For this 
reason it is a very welcome 
addition to the literature on 
the subject. 
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PHOTOGRAPHS FOR 
DESERTIFICATION CONTROL 
COVERS 

The Editor of Desertification Con-
trot is seeking photographs for con-
sideration as bulletin covers. All sub-
missions should be addressed to: 

The Editor 
Desertifica f/on Control 
UNEP 
P. 0. Box 30552 
Nairobi 
Kenya 

Technical Requirements 

Photographs must be colour trans-
parencies of subjects related directly 
to desertification: deserts, process 
of desertification, lands, animals, 
human beings, structures affected by 
desertification, control of desertifica-
tion, reclamation of desertified lands, 
etc. Submissions must be of high 
quality to be enlarged to accommo-
date a 30 x 42 cm (12 x 171/2 in) 
format. 

Captions 

A brief caption must accompany 
each photograph giving a description 
of the subject, place and country, 
date of photograph and name and ad-
dress of photographer. 

Copyright 

it is assumed that all submissions 
are the original works of the photogra-
pher and all the rights are owned by 
the photographer. Desert/f/cation 
Control gives full credit to photogra-
phers for the covers selected, but 
does not provide remuneration. 

DESERTIFICATION CONTROL 

invites articles from the world's 
scientists and specialists interest-
ed in the problems arising from or 
associated with the spread of 
desertification. 

Desertification Control 

is an international bulletin pub-
lished at six-monthly intervals by the 

United Nations Environment Pro-
gramme (UNEP) to disseminate infor-
mation and knowledge on desertifica-
tion problems and to present news on 
the programmes, activities and 
achievements in the implementation 
of the Plan of Action to Combat 
Desertification. 

Audience 

The bulletin addresses a large 
audience which includes decision 
makers, planners, administrators, 
specialists and technicians of coun-
tries facing desertification problems, 
as well as all others interested in ar-
resting the spread of desertification. 

Language 

The Bulletin is published in English. 
All manuscripts for publication must 
be in English. 

Manuscript preparation 

Manuscripts should be clearly 
typewritten with double spacing and 
wide margins, on one side of the 
page only. The title of the rnanu-
script, with the author's name and ad-
dress, should be given in the upper 
half of the first page, and the number 
of the words in the main text should 
appear in the upper-right corner. 
Subsequent pages should have only 
the author's name in the upper-right 
corner. 

Metric system 

All measurements should be in the 
metric system. 

Tables 

Each table should be typed on a 
separate page, should have a title 
and should be numbered to corres-
pond to its point of reference in the 
text. Only essential tables should 
be included and all should be identi-
fied as to source. 

Illustrations 

Line drawings of any kind should 
each be on a separate page, drawn in 
black china ink and double or larger 
than the size to appear in the bulletin. 

They should never be pasted in the 
text. They should be as clear and as 
simple as possible. 

Photographs in the bulletin are 
printed black-and-white. For satis-
factory results, high quality black-
and-white prints, 18 x 24 cm (8 x 10 
in on glossy paper are essential. Dia-
positive slides of high quality may 
be accepted; however, their quality 
when printed black-and-white in the 
bulletin cannot be guaranteed. 

All line drawings and photographs 
should be numbered in one sequence 
to correspond to their point of refer-
ence in the text, and their descriptions 
should be listed on a separate page. 

Footnotes and references 

Footnotes and references should 
be listed on separate pages at the 
end of the manuscript. Footnotes 
should be kept to an absolute mini-
mum. References should be strictly 
relevant to the article and should also 
be kept to a minimum. The style of 
references should follow the format 
common for scientific and technical 
publications: the last name(s) of 
the author(s) (each) followed by his 
initials, year of publication, title, pub-
lisher (or journal), serial number and 
number of pages. 

Other requirements 

Desert/f/cation Control publishes 
original articles which have not ap-
peared in other publications. How-
ever, reprints providing the possibility 
of exchange of views and develop-
ments of basic im.portance in deser-
tification control among the develop-
ing regions of the world or translations 
from languages of limited audiences 
are not ruled out. Short reviews in-
troducing recently published books 
in the subjects relevant to desertifica-
tion and of interest to the readers of 
the bulletin are also accepted. 
Medium-length articles of about 
3,000 words are preferred, while arti-
cles longer than 4,500 words are not 
accepted. 

A reasonable fee is paid for articles 
accepted for publication, and 50 
reprints are provided to the 
authors. 
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