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INTRODUCTION

This volume includes abstracts of papers presented at the
International Scientific Symposium held under the aegis of the
UNEP/USSR Project "Combating Desertification through Integrated
Development".

While being an integral part of the Project, the Symposium
is a logicel extension of the treining courses on the mubject
conducted in the SBoviet Union during 1980 for specialists from
the developing countries of Asie, Africa and Latin América.

The Symposium has the following objectives:

- to mgsess factors, the spread and methods used to siudy
and combat the pfoceas of desertification in the Soviet Union
and elsewhere in the world sc that the materials presented coul:
be 1ncluded in the world-wide review of the problem, whicﬁ, in |

accordance with the Project Document, is to be prepered- in 1982;

- to present information on projects of integrated agro-
industrial development, including the urbanization of the desert
and semi-desert zone of the Soviliet Union; these can be used as
11lustrative examples, showing the participants of the training
workshop the ways of tranalating into life regiopnl schemes of

integrated development;

- to consider and discuss the dreft guldelines for drawing

up regional schemes of arid lands integreted development.

The mbove-named objectives were discussed in April, 1981

with the UNEP Executive Director Mr. M.Tolba and were approved,
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To achieve the objectives, the Institute of Geography of the
USSR Academy of Scilences, an executive body of the Project, joined
eftorts with the menagement of the Centre of International Projectis
of GKN? and enlisted support of the leading Soviet and foreign
sclentists and specialists known for their work in the field of
arid lands development end desertification control. Also, to pre-
gerve the continuity of Project activities, former participants
of the training courses were invited, since they had had an oppor-
tunity to make s criticel amsessment and generalization of the
Soviet experience of combating desertifi&ation in the context of
the broﬁlens peculiaf to their respective countries.

These are the conceptalon which the prepent collection of

abstracts is bamed.

Gerasimov I.P., Academician,

Director of the Scilentific
Programme of the Project
"Combating Desertification
through Integrated Development®
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PLENARY PAPERS or THEXE SYNPOSIUMX
SERTIFICATION ACTO] T I0 [+3
QF STUDY AND COMPAT

INTERNATIONAL USSR/UNEP PROJEC?
"COMBATING DBSERTIFICATION THROUGH
INTEGRATED DEVELOFMENT" AND ITS
IMPIEMRNTATION

ZONN 1.8., Centre of Inter-
national Projeots of GKNT,
USSR

At the UN Conference on Desertification, held in 1977 in
Wairobi (Kenya), among the many proposeals incorporated into the
extremely important final document, the Plan of Acotion, there
was a propoaal introduced by the Soviet delegation. It addressed
the ways of marrying industrialisation and urbanization with tﬁo
progress of agriculture to boost the development of arid speces,
and their associated possible ecological aftermaths.

The importaence attachéd to the proposal was underscored by
the fact that it was set aside into a separate group of proposals
to be recommended for nmational end regional actipns.

The propoesl'a substantiation is by no means accidental -
i1t derivee from the well-comprehended extensive experience with
integrated development of similar regions in the USSR.

In most developing countries egriculture made e leadigg con-
tribution to their gross mnational product whereas the share of

industry, ronstruction, transpert and the whole infrastructure
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remajined low. Agrerian specialisation was rested largely on gemi-~
subeistent peasant economies based on the fire-clearing system,
lagging land-tilling practices and small primitive irrigation
*gyastems™. This dismisped all hope of fast economic growth, as
even with thia substantial capital invesimente needed to be cana-
lised into building an infrastructure.

After thelr independence the developing countries proclaimed
as their national goal varying degrees of industrial development,
proceeding from the level of economic @evelopment, political power
end balance of cless forces.

Accelerated economic development entalls certain soclal shifta
olosely related to & change of the ecological situation. For the
developing countries the environmental problem in its entire diver-
aity is not so relevant or serious as for the developed countries,
even though many of them inherited an environment spotted here
and there with the "ulcers™ of irresponsidle, indeed sometimes
predatory plunder. Some of the ulcers, influenced by continuing
anthropogenic activity, are increasingly showing s hazardous ten-
dency towards expansion in depth and in width. The intensive deve-~
lopmert of arid and semiarid regions allied with the exploration
and production development of large 0il and gas bearing provinces
or conetruction unsupported by proper planning and ecological prog-
nostication, gives rise to desertification, degradation of the
affected area, increasing pollution, and other adversities,

In the countries prone to desertification the ecologicel ba-
Jance ip conditional, firet and foremost%, upon judicious and care-
Tul transfer of industrialization and urbenization experiences
from developed countries;

The experiences of many courtries make it clearly evident
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that the rise of new socio-economic conditions and social produc~
tion has fundamentally reshaped the views at the use of nature.
This left its mark also on man's inter-relations with the desert:
there came a change of mttitude from unlimited removal of natural
resources with no regard for the future to the rational mainte-
nance of the optimal correlation among the cumponenfu of this frail
ecoaystem, with proper assessment and reparation of the damages
done to Rature.

On the recommendation of the 1977 UNITAR {United FNations
Institute for Training and Research) Conference to deal with aiter-
native economic development strategies for arid and semiarid lands,
integrated regional development could present & strategy of deger-'
ti;ication control. This is 1n full agreement with the UNEP gene-
rel strategy whereby development is invariably associated with
environmentul protection and improvement. Pollowing this line of
reasoning, one comes to the idea about the all-round study of the re-
gional development experiemces world-wide, with special reference
to the positive and negative role that industrialization and urba-
nizetion have to play, under different socio-economioc conditions
in ihe ecelogical state of the env1fonnent and the enhancement,
prevention or attenuation of desertification processes in the
arid and semiarid regions.

The USSR/UNEP Project "Combating Deasertification through
Integrated Development™ was endorsed in 1979, The Project Sponso-
ring Organizetion is the GKNT Centre of International Projects
and ‘the Institute of Geography, USSR Academy of Sciences, in co-
operation with other Soviet organizations es appropriate or other
UN agencies concerned, as well as the national orgsnizations nomi-

nated hy the Project member-etates. The Project fulfilment is

G
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scheduled for 40 months, from September 1979 through December
1982 and its total cost is 3.1 million roubles (from the Soviet
Union's contribution in roubles to the UNEP Pund).

Tﬁe Project is concerned with identifying end fiiling gapa
in the existing knowledge about the formulation of integrated
agro-industriael regional development schemes for territories,
concurrent with designing similar schemes for some developing
countries. In so doing, it pursues on the one hand, the long-term
goals of alding the developing countries located in the arid,
semiard and subhumid regions in control of desertification and
protection and improvement of the atate of the enviromment through
socio-economic development of the regions on the basias of the
integrated agro-industrial approach; on the other hand, its more
immediate gouls consist of giving assistance ic the governments
of some developing countries on the formulation of specific deve-
lopment schemes for allara part of such regions, with a special
accent on the types, sweep and socio-economic feasibility of the
proposed meapures.

The results of the Project Phase I include:

1. Pormulation of regiongi schemes of combating desertifica-
tion through integrated development;

2. Training national personnel from the member-~countries;

3. An international workshop on combating desertification
through integrated regional development and preparation of a
monograph summarizing desertification control experiences, world-

wide;
4. A full-length film about combating desertification through

integrated regional development.
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SIMILARITIES- AND DIFFERENCES IN
WORLD'S DESERT ENVIRORMENTS
GERASIMOY I.P., Institute
of Geography, Academy ot
Sclences, USSR

The report presents a general overview of climmtic conditiona,
the pattern of desertie lithogenesis, and the flora and fauna of
deseris gituated in different parts of the world.

Among the deserte reviewed in the report are those of Cent-
ral Asis, Saharas, Gobl, Atskema and Australia's deserts. Degcri-
ped first is the role of blowout processes, or deflation, in the
prgsent geodynamice of the deserts, and their related aeolian re-
1iéf. Concurrently, note is taken of the traces of old rivers!
activity in the contemporary deserts which persist in their topo-
graphy due to the protective role of desertic crusts (detrital,
saline or clayey-takyr).

The desert flora and fauna are characterized with primary
attention to the forms of adaptation by new orgenisms to the
severe environment of those territories; the latter are said to
be bromdly verying in charscter, depending on the species compo-
gition and origin.

Special emphasis is placed in the report on the experience
of productive development in the deserts and the processes of in-
creasing enthropogenic desertification in the arid fcgions.

On all these 1asueé broad and frequent recourses are made to

the haterials and research dats available in the proceedings of

the 1977 UXN Conference on Desertification, taking place in Nai-
robt (Kenya). '
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MAGNITUDE AND CHARACTERISTICS
OF DESERTIFICATION OF WORLD'S
LRID LANDS

DREGNE H.E., International
Center for Arid and Semi-
Arid Land Studies, U.S.A.

Desartification is an 0ld as well as a new phenomenon in
the arid regiond of the world. Three periods in history when de-
sertification hep had a particularly acute impact on land resour-
cea can be identified: 1) 1,000 to 3,000 years ago when scoill ero-
sion and salinization first affected large areas in Eufope, Asia?
and Africa; 2) SO to 150 years ago when overgrazing and soil
erosion in landa colonized by EBuropeans left its mark on the land-~
scape, and 3} the last 30 years, when increasing land pressure

in developing countriea has accelerated all types of desertifica-

tion.
As the result of past and current land <=gradation, about

3.3 billion hectares or B0 percemt of the world's agricultural
1and in arid end semi-arid regions iz affected by desertification.
Approximatély 21 percent of the irrigated land, 77 percent of the
rainfed cropland, and 82 percent of the rangsland is at least
moderately desertified. Africe imp the continent having the largest
percentage of ite grezing and cultivated land desertified, with

86 percent affected. South America, Forth Americe, and Agia follow
closely behind Africa. Deterioration in the vegetative cover and
watgr and wind erosion are the major desertificaiicn processés,

warld-wide.
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Practices for'coﬁbating flesertification are known but the
economic benefit of improving deteriorated lend is & function of
the type of land uee and the aridity of the climate. Only about
25 percant of the desertified rangeland is eapable of producing
economic benefite from reclamation efforts, whereas virtually all
of the irrigated land would produce a net poaitive return from

reclamation.

CLIMATIC PERIODICITY- AND LANDSCAFE
VARTABILITY AS ENVIRONMENTAL
FACTORS IN DESERTIFICATION

MABBUTT J.A., University
of New 3outh Wales,

AUSTRALIA

Review of enviroomental factors in desertification indicates
that too little attention has been paid to short-and me&ium—term
fluctuations of drylend climates &nd to topo-edaphic contrasts
which determine local thresholds of stability irn the natural larmd-
scepe, Particularly in rain-dependent livelihood systems, drought
crises, localized ecologicel stress through accumulated lend-use
pressure, or accelerated degradation of critical land units may bde
declsive. This 1s apparent in the record and patterns of desertii-
fication. Recognition of the significance for desertification of
critical climetic perlodicity and locelized landscape vulneradi-
11ty c&n help in formulating combative measures and in deslyning
gppropriate management sysiems.

The elsim that the Sahelian and contemporary droughts merked

Lhe enset of & oore rigorous climatic regime, with expended dry
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climatic zones remains unproven. Recognition that rainfall varia-
bility comprises fluctuations of varying amplitudes and periodici-
ties i more meaningful for an understanding of the climatic fac-
tor in desertification. Drought 1s the engine of desertification,
particularly the longer-term rainfall fluctuations that may exceed
the resilience of, or cause imbalance in livelihood systems. The
impact of drought depends not only on its climatic severity but
also on associated land-use pressures, which may have accumulated
in preceding phases of high rainfall, In the foreseeable future
ra%n-dependent livelihood saystems in the drylands must saept to
gcarce and uncertein rainfall, and agroclimatie 1ngices as a basis
for planning should present the probability of the recurrence of
drought in terms eappropriate to the productive systems at risk.

'This concept of the temporel climatic and ecological crisis
in desertification 1s supported in the geographical dimension
by evidence from remoie sensing, which guggests an initisl seleec-
tive, in-depth pattern of degradation, rather thana broad ocutward
movement of the desert border.

Depertification advanﬁes by the aggregation of degraded
areas, rather than by expansion of the deseri proper. The areas
under greatest threat tend to be the semiarid zones.

This pattern of selective desertification advance reveals
the importance of localized land-use pressure and the selective
response of naturally vulnerable topo-edaphic situations. Since
these areas can form centres of widening degradation, their iden-
tification is important, and this paper stresses the relevance of
the physiographic epproach in this context.

At the broadest scale the contrast between mountain-and-basin
deserts and shield-and-platform deserts is significant, from the
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viewpoint of relief, hydrology, soils and landscape stability.

Within this broad framework, recognition of distinctive physiogra-
phic settings: upland desert, stony desert etc., provides a useful
regional framework of reference against which desertification pro-
blems and combative progreammes can be appreciated, and experience
trensferred between regions. At a more locel scale, the dryland
environment fosters and tolerates sharply demarcated environméntal
unite or topo-edaphic settings. Examples are given of the useful-
ness of mapping such units at scales of 11250,000 and larger, as

8 basie for mansgement planning.

DESERTIFICATION IN THE
ARID COUNTRIES

ABOUBACAR L., Ministry of
Water and Foreat Resources,

NIGER

Since world community realized the danger brought forth by
the permanent degradation of the environmeni in the arid count-
ries, the govermments of these countries have made efforis to

provide its conservation.

However, not all the countries can tackle fhis problem suc—
cessfully. In our opinion, this is attiributed to seversl factors,
the Tirst one, being envirormental. In the arid counfries envi-
ronment is undoubtedly degraded at present. This situation is wor-
gened by urwise man's activity from ore side and snimals from the
other. Man destroys the environment through forest fires, éhtting
of shruds, unsound cultivation practices aimed at maximum food-

stuffs production disregarding the rules and laws of envirorment-
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al development. Animals are no less dangerous ge they affect
rangelands.

S8econdly, there ie a socisl and economic espect. The above-
mentinred environmental aspects are in closge connection with the
gocio-economic conditlons of the arid countries both in the area
of wagriculture and pastoralism. Solls of these countrles are deg-
raded which resultas in low crop productivity and, consequently,
production of food-stuffs and unsatisfactory senitary conditions.

The report contains the methodology of elaboration of regio-
nal integrated development scheme. A

Governmehts of the countries subject to desertification
should "protect themselves™ and restore their losses depending on
the peculiarities of these countries. To solve this problem it ie
neceppary to adopt a policy of development based on quick reaction

nand wise assessment of natural resources and the environment.

PRINCIPLES OF DESERTIFICATION
DIAGNOSTICS AND ASSESSMENT

ROZANOV B.G., Moscow State

University, USSR

The UR Conference on Desertification {Nairobi, 29 Auguat -
9 September, 1977), after having comsidered this problem on m
global scale concluded that directly or indirectly i1t affects most
countries of the world. Desertification then was defined as “"dimu-
nition or destruction of the biological potential of the land
that can lead ultimately to desert-like cqnditions“,‘yhich applies
to tropical, asubtropical and moderate arid, semi-arid and sub-hu-
mid territories.

Degertification ecriteria were not defined clearly encush.
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The definition adopted by the Conference appears too broad, fail-
ing tc be operatiocnal or diagnostic. It encompasses al) the pro-
cesses of human activity that reeult in upsetting the biologiecal
potential of the land, along with the degradeation of the goil apnd
vegetatlon cover, which may occur in any natural zone, In the ab-
gence of clearly defined criteria of desertification it ie impos~
aible to diagnose 1ts manifegtations with adequate accuracy. Quan-
titative indices of desertification intensity are not available
elther. Attempts made to-date towards mnpping desertification on
a world scale, based on the above definition, have been ssasential-
ly approximating.

It appears necessary to give a more narrow and specific defi-

nition of the desertification process, in clearer soientific terms:

result in the area being transformed jinto a degpert. Accordingly,

the terms used in this definition should be given a more accurate

interpretation: R

- everaib ha - 8 change of the soil or vegetation
cover whose rehabilitation to the original pcondition either re-
quiree interference of man or calls for a very long {dozens and
hundreds of years) natural procesa, providing the area ceases %o
be used altogether;

- arid area - an area, where conditions of tropical, sub-
tropical or warm-to~moderate arid, semi-arid or seasonal sub-humid
¢limate prevailj

- desert - an arid area practically devoid of vegetation co-

ver or senile soll;

4-1
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- bioproguctivity - production of biomess, expressed in

t/ha/year;

- poil aridization - change occurring in the soil whereby its

capacity to provide available moisture to plants is reduced;

~ vegetstion cover aridization - Xerotization - increase in

the number of xerophyllous epecies at the expense of mesophyllous
onea, the overall coverage of the area end bioproductivity being
reduced.

On the basis of the above definition diagnostice of the de-
aertif@cation proceés {(egtablishing its presence) and 1its asaess-
ment consist in the quentifying of the interrelated parameters of
the extent of soil and vegetation aridization and of bioproducti-
vity. Like mny other process, desertification can be diagnosed
and megessed only by comparing the condition of & given aree at
different moments of time, or by comparing two different areas
simultaneously..The rate of the desertificetion process can only
be determined in the former case, whereés the latter case estab-
lishes the fact that the process is going on and its intensity.

The definition includes both the natural and man-induced
processes of desertificatlion. The parameters of soil cover degra-
dation, such as erosion, salinizafﬁon, alkaelinization are not
apecific for desertification, and therefore cemmot be used in

its diagnostics or assessment.

RISING ENBRGY COSTS: A NEW AND
POTENTIALLY SERIQUS DESERTIFICATION
"FORCE IN THE UNITED STATES

SHERIDAN D.A., Institute

for Local Self-Reliance, USA
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Due to rising fosall fuel and electiricity coats, energy has
become a significant variable in the economics of irrigated agri-
culture, particularly irrigated agriculture that depends on pumped
groundwater. In the Pecoa River Basin (southwest Texms), farmers
havg had to abandon some 190,00 acres of cultivated (primarily
cotton) land as a direct result of higher energy costs. To the
north, on the Llano Estacado, groundwater pumping now costs about
B60 per acre-foot, compared with #1,50 per acre-foot ten years ago.
In the Sante Cruz and Gila River Baeins (central Arizona), fermers
have begun to abandon once irrigated fields to the ravages of the
wind and weeds becaAuse higher energy costs have made theilr culti-
vation uneconomic.

A pecond major direct effect of riging fossil fuel costs has
been increesed demand for woed, an alternative fuel. There has
been a surge of wood gathering and cutting on the arid commons,
managed by the U.S. Forest Service or the Bureau of Land Manage-
ment. Increasing eales of wood stoves and high privete market
prices for wood (46% to #120 a cord) suggest further expoitation
of trees on the arid commons "in the near futurg. Heretofore, wocd
gathering has not been a major desertification force in the United
Statea, except in specific plsces such as the Navajo Indian Reeper-
vation.

The indirect e¢ffects of rising energy costs are harder to

quantify but are no less real. Perhaps the mest powerful indirect
effect 1s that rising energy comts meke urban areas in warm c¢ii-
mates (arid or nonarid) more economical than those in cold clima-
tes (erid or nonarid) in terms of their living and light industry

costs. Hence, they contribute to their growth. And as the urban

4-2
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areag in arid warm areas grow, they muat reach out further and
further for water to sustain that growith. The Los Angeles Metropo-
litan Area is probably the classic case of this phencmenon. The 7
remult ~ increeasing desertification beyond the environs of the
arid Iand city.
The developments suggest that energy considerations should
be an essential ingredient in any integrated effort to combat deser-
tification. Eepecimlly crucial 1s the utllization of indigenoua
solar and wind resources. A variety of technological options appear
to be availsble today or in the threshold of aveilability - rhoto-
voltaic cells for powering pumps, wind-driven turbines, solar salt
ponds; etc, Of equal importance ias the utilization of water-con-
suerving technologies, e.g., low-pressure irrigation systems, water
" reaycling proceases, solar-powersd desalinigation, ete.
Water self-aufficiencf will become increasingly vitael for
arid areas because A8 energy costs olimb_ao will the cost of tran-
nport;ng water, i.e., interbasin transfers. 8o, too, will the cost
of draining saline irrigation water out of basina such as the 3an

Joaquin in California.

ENVIRONMEKTAL PROBLEMS AND
DEVRLOPMENT IN ARID LANDS:
REFIECTIONS ON A MAN AND THE
BIOSPHERE PROJECT

WILKINSON M.J., SPEECE M.,

University of Arizona, U.S5.A.

Por the past two years the Arid Lands Infoxrmation Center
within the Office of Arid Lends Sjudies, at the University of Ari-
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gona has been compiling handbooks on natural resource developmen’:
and envirconmentasl probleme in & number of developing countries,
mainly in arid regions of the world. This project is apomsored
jointly by the U.3. Committee of the U.K. Man and the Biosphere
Programme (MAB) and the U.S. Agency for International Development
(U.8. AID). The project represents the first atages of an attempt
by U.S. AID to integrate an environmentsl awareness intc develop-
ment planning. )

A substantial proportion of development projeois have hed,
and continue having adverse effects upon the environment, and U.38.
AID projects are certainly no exception. It represents a major
advance in the field of development activity that within the last
decade such difficulties finally have been recognized, and steps
are being ti&ken to rectify them.

The handbooks, or more accurately "environmental profiles®,
are enviaioned as the first part of a moré thorough gnalysis of
regources and resource manggement, environmentsal preblems, and the
interrelation of these factora with development planning. To-date’
environmental profiles on more thab a dozenvcéuntrios in the arid
regions of Africe, the Middle East and South Asia have been com-
piled. Natural resources of each country, particularly minersl,
water, soils, vegetation, and wildlife have been examined. Bach )
of these resources is surveyed, but more importantly, the manage-
ment and use of the repources is reviewed. Specific current and
potential problems are identified to show which areas are or may
become most c¢ritical in terms of environmental degradation. Dls-
cussion of the major environmental problems includes not only the
physical aspects,but elso socio-economic or institutional factors

behind environmmental degradation.
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Most physicul aspects of en;ironmental problems have been
covered in great detail in recent research on and discussion of
desertification. The common factors present in every country pro-
filed in the MAB project include degradation of natural vegetation
cover, asevere doil erosion, and a number of environment-related
hemlth problems. In most arid areas, expansion of agriculture de-
penda upon irrigation projects, end such projects are leading to
increasing soil and water salinity. Countries dependent upon irri-
gation from great rivers, such as the lile and Indus, mlso have
to contend with waterloguing of productive soils. Overpumping of
the groundwater aquifers is resulting in declining water tabies,
and Eeawater intrusion in coastal areas.A

By contrast, the socio-economic and institutional factors
behind these probiems have received much less attention than the
physical epsecisa. While it may be noted that overgrazing or clea-
ring for agriculture are two of the major factors in depletion of
vegetative cover and thus factors in soil erosion, the tendency
has been simply to blame the ingorance of the farmer or herdsman
for the problem. However, farmers and herdsmen are quite often
perfectly well eware of the detrimental effects of many of their
actions. Traditional land use systems are usually well adapted
for tausing a minimum of damage tc fragile ecosystems. Very cften
the intruslon of modern facfora disrupts traditional systems, lea-
ving the inbabitants with the choice between starvation end actions
which will cause degradation of the environment.

Making .these choices often involves 1nst;tutiona at national
level in mosi countries, to the extent that envirommentai degra-
dation is; in & sense, actually planned in many cases. It 1s well

known, for ipstance, that messive Hrrigation projects may well
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lead to soll eslinization and water-loggzing, depletion of ground-
water resourcea, or increased incidence of certain diseases. Ho-
wever, the alternative of not 1n1tiafing such projects and thereby
courting massive food shortages is not viable..

Such perapectives may not be readily apparent from the analysis
of the situation in individual countries. The trend becomes stri-
kingly clear, however, then it is Been in nearly every country
profiled. The physical problems of environmental degradation are
well known and well researched. From a purely technical point of
view nearly all can be sclved. The major focus, however, must
shift away from action exclusively on this level. Causes of every
envirommental problem have soclo-economic a&nd institutional aspects
which must be addressed 1if there is to be any hope of lasting so-

lutions.

EXPERIENCE OF SEDENTARIZATION
IN THE ARID LAWDS OF THE USSR

BABAYEV A.G., ORAZOY A.0.,
Ingtitute of beaerta, Turkmen
SSR Academy of Sciences, USSR

Nomadism as an economic and cultural way of living adhered
to by nomadic and seml-nomadic peoples of the world‘’s arid zgnes
emerged in pre-historic times. In some countries of Asim and Afri-
ca it 8till continues to exist.

A study of the historic experience in eliminating nomadism
in the USSR represents not only scientific amd practical interest,
but is a factor of international significance, since elimination
of nomadism constitutes a very importsnt problem for many develo~

ving countries of Asla and Africa. Theories are being propounded
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abroad calling for a come-back to the nmomadic way of life, which
allegedly will be conducive to preserving a better natural balance
in arid territories, This theory does not rest on any scientific
fact, while it demonstratee the old colonial principle of barring
fﬁc inhabitants of desertia, semi-deserts and dry steppe areas from
technologicnl and social progress.

The ¥wictory of the Ociober Revolution in the Soviet Union
ocreated a decisive condition for maassive elimination of the noma-
dio way of 1ife among the Soviet Uﬁian's nomadic pecples (particu-
larly in Soviet Central Asim and Kasakhstan). The problem of eli-
minating the age-long socio-economic and cultural backwardness,
'1111teracy and ignorance among the populatlon of what used to be
Russia‘s colonial backyarde, including nomads, was one of the pri-
ority ohallenges of the Soviet Administration in ite very early
years. In the Republice of BSoviet Central Asie and Kazakhetan
special attention was given to particularly backward 1life patterns
among nomadlc livesiook breeders. The Boviet Government took a
mumber of important soonomic and political steps to settle the
nomads. A lot of institutional, eodnomic, educational and prepara-
tory work among the nomadic peeples mccompanied the transition.

One of the main'tacforn that contridbuted to the settlement
of nomedic iivemstock breeders was collectivization of individually
owned livemtock breeding units. Mapsive settlemente of nomada and
semi-nomads of Central Agia and Kezakhetan coincided in time with
the period of creating livestook breeding collective and state
farms and was predominantly completed in 1936.

‘!he settlement of nomads procesded on the basis of replacement
of traditionsl nomadic economy with range breeding. The settlement
of former nomadas in Soviet Centrai Agia und Kazakhstan against the
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background of developing soccialized economy proved to be an impor-
tant factor conducive of progressive changes in the work patterns
of animal breeders, in their traditional living patterns and cul-~

ture.

PGPULATICN OF THE WORLD'S ARID
AND SEMI-ARID LAVDS

BROOK C.U., POKSHISHEVSKY V.V.,
Institute of Ethnography,
USSR

1. Studies of the population problems of arid lands prove
the importance of subdividing these into arid and semi-arid. Po-
pulation density for the former nermally does not exceed O.% man/
kmz. in the latter came it frequently goes up to 5-10 manlkmz.
Hven today arid lands feature nomadic and semi-ncmadic cattle
husbandry, & settled way of 1ife being a characteristic of oases
only, no matter naturel or man-mede (e.g. near mining centres).
Semi-arid lands display prevalence of setiled life, with posaibi-
lities for dry farming development, where semi-nomadic cattle hus-
bandry is usually of secondary importance. Towns are more ¢ommon
here, their functions not necessarily limited to the servicing
of nomadsor semi-nomeds.

2. Apart from the differences arising from the extent of
aridity, very important are the differences between the habitats
with ingigenous population practicing treditional forms of econo-
sde retivities (in which sometimes modern nining centres are vi-
tel components without destroying the "background” as a whole)

aud the habitete <hose nopuletion has formed only recently, and

i
=
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now equipped with sophisticated technology operates modern large-
scale projects., The former type of habitat 1s represented, for
example, on the Arehian Peninsula, the latter - in the desgerts of
the United States or Australia (where even now one can find the
traditional backward economy of the few aboriginals). Highly me-
chanized economy of the habitats of the second type explains why
they are so aparsely populated. It is the habitats of the first
type that will be dealt with mainly in this paper.

3. In the soclalist countries, transformation of traditiomal
economy has resulted in the replacement of nomadic way of life
by pasture animal husbandry. Irrigated areas are expanding, and
modern technology is being introduced everywhere. All this has
pharply increased development capacity and economic potential
of arid and semi-arid lands, at the same time cutting down these
areas by building large irrigation schemes.

4. To assess the importance of population related problems
of arid and semi-arid lands globally deﬁographic paramgters of
population are essential. These areas make up 20 and 15% of inha-
bited dryland, accommodating roughly 650 mln pecple, 1l.e. nearly
15% of the world populationm, 100 mln people living in the arid
lends. In Asia (without USSR) livé &g many as 400 mln people,
and ip Africa -~ over 200 mln (roughly 45% of the continent's to-
tal population),.

5. The population of the lands under study caAn be subdivided
into "town", "settled rurael®, "semi-settled", "semi-nomadic" and
"nomadic™. Correlation between these groups is subject 1o con-
stant change, and has been particulerly in the poatwar period.
Thus, percentage of town population rose from 1% to 35 during

1950-1980. At the same time, the number of nomads and sewmi-nomads
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reduced by half with the reault that now they constitute leas
than 1/10th of the total population of the arid snd semi-arid
zones {(over 90% of nomadic people ere concentrated in the arid
zone). It is only in Sahara and the Arablan Deserts that the num-
ber of nomads and semi-nomads exceeds 1/4th of the total popula-
tion.

6. Of the total number of nomads and semi~nomads of 65 mln,
around helf live in Africa, and just under 30 mln - in Aeia out-
side the Soviet Union. liost nomads and gemi-nomads currently live
in Pekistan, S8sudi Arsbia and China {5 mln egch), the Sudan (4
wln), Ethiopie (3.5 mln), Iran, Afghanisten and Somelia (3 mln
each), Nigeria and Algeria (2 mln each), Morocce and Turkey (over
1 mln eeth) etc.

7. Population of the lands under study has & comparatively
high birthrete {2-2.5% p.a.), the annual variastions being much
higher than anywhere ¢1lge in the world., These variations are due
t¢ the repldly changing ecological situation., For example, the
Sahelian drought which lasted for years provoked a dramatic inc-
rease of deathréte and a reduStion of birthrate, the natural popu-
lation growth declining more than by half compared with annual
averages of the postiwar period. Fo significant differences can
be observéd in migration patterns of rural populetion and of the
people who settled in towns or are engaged in mining industry.

4 stereotype demographic behaviour proves to be rather persistent
here. However, 1t should be stressed that natural population growth
figures for nomeds and semi-nomads are at least by 1/3rd lower
compared with settled population.

Hegative balance of migrations has a noticeable effect on

the dynamics of population atrength in some habitats of arid and

5-2
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seml-arid lands, whereby population imoves from arid to semi-arid
zoneg, and on to adjoining areas with adequete water aupply, coas-
tal towns etc.

8. Ethnogenesis of the peoples 1nhabiting arid lands took
place at the time of prevalence of a specific economie/cultural
type of population known in the Soviet acience as "nomadic cattle
breederas of steppes nnd deserts™. The intrinsic features of this
type are: concentration of material means of existence in cattle
(of different species); extremely low productivity of rangelands
used for cattle stocking; high mobility of the people following
the herds; avallability of apimals lor transportation purpose:
(horses or cemels), making it posaible to keep together with the
herda; portable dwellings; dominance of livestock products {milk,
meat) in the food retion, and & number of other ethnographic
traits.

9. It appears as if the number of a particular people at
earlier steges of their ethnic developwent is determined by the
productivity of natural rangelands (by the number of livestock).
Considering the high mobility of the population, & loas of this
productivity contributed to mass migrations, including military
invesions. But even without such resettlement ralds, now & thing
of ‘the distant past, the high "current"” mobility of the population
encourages the formation of large, “expanded" over considerable
areas, ethnic communities, or meta-ethnic comiunities, made up of
closely~related peoples (e.g. Areb community), characterized by
gimilarities in historical development, frequently by understand-
ing the other's language, by uniformity of the life-style, reli-
glon etc.

On the other hand, the low level of productive forces develon-
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ment typicul of the economic/cultural type of nomadic cattle bree-
ders of arid lends resirained the social development of the peoples
belonging to this type in that it conserved such obsolete forms
of social structure as tribalism (at present, survivals of a kin-
tribe division of the people practically occur only amonhg nomads
and semi-nomade) or some traits of feudal relations; this imprint
of social backwardness is pourticularly striking where people prac-
ticing traditional nomadic or semi-nomadic economy find themselves
in cloge neighbourhood with modern industrial centres.

10, The key question that straddges all studies of arid land
population lies in the transformation of a nomadic lifestyle into
a nettled one {preceded by linking nomads with settled population)
and in the territorial organization of resettlement in its future
forms, essentinlly those of rational settlement.

It should be pointed out that even when the nomadic lifeatyle
wag dominant, centres of hunan settlement were a social necessity,
at least since the beginning of commodity-market ;elafions in
the 1ife of nomadic people. Stationary points for the exchange of
livestock products to goods, manufactured by artisans or brought
in by tradesmen from outside the arid-nomadic habitats became &
necessity a very long time ago. This was comblned with the role
of "towns in the desert™ as adminiatrative, religious and military
centres.

Today, the focml points of human seitlement - "towns of the
desert" ag well ss towns surrounding the deserts, some of them
nundreds and even tiiousmnds of years old, occasionally get a sta-
tug of worldwide political, religious and even economic centres.
They also hecome important traensport route junctions (mostly motor

roeds that have come to replace caravan patns).
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The pocial need of nomedic communities for such bases is
growing. Arid baebitats are surrounded by towns, whose various
1inks with nomadis world continue to be an important function
smong other things. Also, the towns are devel.ping inside the
arid habitats proper. Nomadic communities inecreasingly edapt their
life-atyle by way of linking it with contagious towns as centre
of human getilement.

11. From the medico-geographical standpoint, arid lands
do not favour settlement, Bven the indlgenous population, altﬁough
®genetically sdapted® suffer a good deal of inconveniences (lack
of water regources, sandstorme, monotony of landscape etc.). For
the new mettlers, adaptation to conditions of high eridity is all
the more burdensome. It is for this reason that they (and eventu-
a61ly the indigenous population as well) welcome enthusiastically
81l kinds of technological gadgets, neutralizing (or minimizing)
the adverse effects (eir-conditioning of rooms, forced water
supply, planting trees etc.}. ds deserts give way to semi-arid
conditiona, the situation considerably improves medico-geographi-~
cally, but this notwithstanding, the "technology of overcoming the
eridity™ still remains important.

12. Ayid lands constitute one of the easential resepves at
the disposal of mankingd for settlement and development of ecomo-
mic nctivity. Methodologically it would be wrong to try and set
any limite to the development caepacity of these lands for the fu-
ture: this capscity at any historic moment {and for each indivi-
dusl hebitat) will be determined by the level of productive for-
cep development and their nature, this level being inseparable
from the resource poctential, both originally present in the envi-

ronment and man-made.
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DEVELOP¥ERT OF SHALL AND MIDDLE-~

SIZED SEITLEMENTS AS A MBASURE
TC COMBAT DESERTIFICATION

MENSCHING H.G., Univeraity
of Hamburg, F.R.G.

In combating desertification the development of small end

middle~pized towns is of paramourt importence. As nuclei of integ-

rated development distributed throughout drylands, they would

take over important functions of catering for a surrounding area.

In the

vast expanses of drylanda where distances are ususlly great

and infrastructure poor only a decentralized approach to the deser-

tification and development problem will have the mecessary effect.

Better

living conditions can only be achieved by & broeder disse-

mination of extension services.

Punctions of these settlements should be:

A

Improvement of roade and means of trensport.
Improvement of animal marketing.

Processing of animal products.

Provision of veterinary and medical eservices.
Improvement of water supplles.

Establishment of labour-intensive industries.

Land use control and testing of new land use systems.
Research and tralning.

Organization of enlightenment campaigns.

standing council of local experts would be edvisable for

combating desertification in their specific area with its specifio

rind of environmeutnl problems.
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INPORTANCE OF AGRICULTURAL MECHANI-
ZATION IN PREVENTION OF DESERTIFI-
CATION AND RECLAMATION OF DESEBRTI-
FICATED SQILS

ERYILMAYZ HAYRI, Ministry
of Agriculture, TURKEY

801l 18 the prineipal element of agricultural and industrial
development of a nation. Soils where nationas live and rule should
be rationally used.

Danger of ercsion and desertification confronted throughout
the world can be lessened by implementing advanced farming techniques.
Depertificated areas can be reclaimed into arable lands by use of
rational and improved farming techniques.

Factors leading to mobilization of soil particles and thereby
desertification can be grouped as natural and human.

1 = NATURAL FACTORS

1.1 Climate

1.2 Soil

1.3 Vegetation

2 - HUMAN FACTORS

2,1 Improper farming pattern and crop rotation

2.2 Improper uses of land

2.3 Improper use of machinery and equipment

2.4 Over-grazing

2.5 Use of manure and grasses as fuel etc.

1.1 Climate:

Biologieal, chemical and vhysical factors affecting soil for-
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mation are clopely related to climatlc conditlons, e.g. precipi-
tation, heat, moisture, wind.

1.2 Boils

Crust formation on the surface, which is related to soll tex-
ture,plays a great role in severlity of erosion and desertification.

1.3 Vegetation:

The degree of erosion ia dependent cn factors such as the
kind, height and density of vegetation, the gystem of rotation
and the distribution of vegetation. The denser 1s the vegetation the
lesger is erosion.

2 -~ HUMAN FACTORS:

Eroslon is also attributable to human factors as well ga na-
tural factors such as soil end vegetation.

2.1 Improper farming systems and rotation:

Improper farming systems applied without taking into consi-
deration the reletionship between s0il, climate and vegetation
results in degenerated soil structure and reduced soil fertility
and water holding capacity.

2,2 iriguse of lands:

Lands are grouped taking into consideration the type of use,
and they should be used in line with their characteristics. Land
rnisuse causes degertification.

2.3 Improper use of machinery and equipment:

In order to ensure increased agricultural productionm, the
suitability of the machinery and equipment to the soil stiructure
and their effect on swelling the soil and on expanding the projec-
tion surface of the land should be tested. Improper use of machi-

nery increases erosion and desertification. Therefore, due impor-

tance should be given 1o an appropriate and'planned agricul tural

Fw]
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mechanization for preventing desertification or rendering the
depertificated landa suitable to mgriculture.

2.4 Over-grazing:

Each pasture has a capacity tofeed a given number of livestock.
Overusing and overgrasing damage ihe flora covering the soil
surface of the pasture subsequently stimulating the desertifica-
tion.

ECONOMICS OF GUAYULE RUBBER

ANDERSON R.J., Jr., Interna-
tional Institute for Appliled

Systems Analysia, U.S.Ak.

guayule (parthenium argentatum gray) occurs naturally in
gertain desert regions in the Americes and in Central Agila. For
almost 50 years during the first half of this century & small but
important guayule rubber industry operated in Northern Mexico.
Today, several nations with semi-erld regions are considering the
possibility of once again producing natural rubber from guayule.

This paper examines the economica of guayule rubber produc-
tion. The paper focuses primarily 6n the economics of production
in Northern Mexico, where plana to reactivate a guayule rubber

industry are, at the present time, furthest advanced.

WORLD PRACTICE OF ARID LAND DEVELOFMINT AND COMBAT OF DESERTIFICATION
(THE SOVIET UNION)

DEVELOPMENT OF PRODUCTIVE FORCES

TN THE ARID ZONE OF THE USSR

BABAYEV A,G,,FREIKIN £.G., Institute
of Deserts,Turkmen "SR Academy of Sci-
2nces, USSR
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Woerld's srid@ landa account for nearly 30% of the drylend, and,

combined with areas where droughts occur 10=15 timee and more per
100 yenrs - for 50-60%. Arid lands are huge expanses of land on
11l continents, e pecially in Australia, Africa, Asia, The arid
zone includes the cotton end rice belts as well aa the areas where
other anuth crops are cultivated. Beaides, the zone serves as a
hablitat for 1-1.5 bln cattle and other domestic animals.

Despite being situated within northern latitudes, the USSR
hes a sizable earea of arid lands,., Apart from the areas where severe
droughta are rare (the south of the Ukrainian Union Republie,
Middle and Lower Volge, the Nporthern Caucagug), there are preas
where permanent aridity and scorching droughta constitute a cli-
matic feature, being a typical phenomenon. These are deserts and
gsemi-deserts, occupying 14% of the USSR territory. In some Repub-
lica, demert-covered areap are considerable: from 10% and more -
Azerbaijan, Kazakhsten, Tajikistan; up to 50-80% - the Uzbek and Turk-
men Union Republics.

Desertn and semi-deserts of the USSR are endowed with various
natural resourcen: fuel-enerzy {oill, gas, bituminous coal, solar
nnd wind energy, ferroum, non-ferrous and rare-earth metal ores,
chemical raw materiels (phoaphate rocks, sulphur, potassium and
table salt, iodine-hromine waters etc.) for comstruction industry;
ggro-climatic potentials (long vegetation and frogt-free periods,
goler inaolation); medico-climatiec resources; fresh groundwater;
vast aren of potentially fertile grey soils (if irrigated); range-
lende auituble for sheep stocking all year round.

The population of the USSR arid lands is well adapted to the

local natural conditions and have been practicing irrigated and dry
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farming, sheep and camel breeding for centuries.

Thenks to the October Revolution, the once backward outlying
areas of the Bussian Empire have become sovereign socialist repub-
lics with asdvanced agriculture and industry.

Industriel growth gave rise to urbenization. In the oasesn,
gide by side with ancient towne, some large kishlaks were trans-
formed into citlea. In the desert proper, the few existing towns
function as local economic and adminiatretive centres, with many
townships emerging around mines.

Du;ing the years of Soviet power, major problems uf economic
development of the USSR arid zone republics have been resolved:
{a) fuel-energy problem ~ by building high-capacity hydroelectric
power plants in the mountaina and on the rivers in the plainas as
well as gas-turblne stations, all meking up a unified power grid
linked with the USSR power system; (b) irrigated terming ~ by
reconstructing the old irrigation network and building a new one,
comprising long main cunale of large cariying capacity, water
reservoirs; by regulating the flow of the Amu-and Syr-Darya Rivers;
by effecting inter-basin water transfer schemes to improve water
supply conditions in water-deficient areas; by expanding on this
basis the o0ld cases end setting up‘new ones where there used to

be desert barren land; {c) mnimal husbandry - by introducing sea-

sonal pasturing to replace nomadic cattle-breeding, bringing water
to the r!ngelandﬁ by modern technological means (water pumping,
construction of waterworks etc.), stockpiling insurent fodder
reserves.

The solution of these problems is close¢ly related to the desert
land development based on the achievements of acience and techno-

logy, using experience of the past with proper backstoppring. Desert
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developuent 1s usually understood as utilization of its resources.
In the USSR, the use of natural resources also includes rehabili-
tation of the desert resource potentiml. Natural resources manage-
ment ie scientifically-based, because sclence has become a soclety's
productive fnrce. Not only are the netural resources being studied,
but subject to investigation are also regularities of their forma-
tion and distribution, peculiarities of & particular nres, with
measures to restore the natural environment being planned well in
advance., Efforts to deley the proceases of desertification are
considered lolig before the risk becomes & reality. Envimaged are
reagures to reduce the negative effects of desert development -
dinturbances of (cosyatems, quantitative and qualitative correla-
tion of their components. Denmertification tekes place both due to
natural procrsses and humen activity. The damage being inflicted
to nature and economy is neutralized or repaired through the vari-
oilg environment protection measures as well as by special provieions
(financial or technological) mede in the desert resource develop-
ment industirisl and town planning projects aimed at timely preven-
tion or elimination of the adverse effects of natural resources

utilization.

Scientific research into the laws governing the desert evolu-
tion, the processes and aftermath of desertification ia carried
out by making route and site surveys, amerisl photography, lab expe-
riments, setting up temporary and stationary research centres, by

visual methods and by evolving natural modeis.



AGRICULTURAL LAND USE IN
THE ARID AREAS OF AZERBAIJAN

ALIYEV G.A., NAZIROVA B.T.,

Institute of Geoygraphy,

Azerbaijan Academy of Sciences, USSR

Arid aress in the Republic occupy 5.2 million hectares or
60% of the territory. This area is populated by more than 4.5
million people, or more than 75% of the Republic's population.
The population density in the arid regions stands at 86 pers./kmz.
Arid areas are represented basically by semi-desert and dry

ateppe landscapes with a relatively small (as compared to Soviet
Central Asia} disproportion beiween heat and moisture. The natu-
ral conditions in the arid regiones of the Repubiic as well as de-
serts of Soviet Central Agia can be conducive to irrigated wmpri-
culture and livestock breeding. Apart from that the subecil of
ari& areas holda deposits of ol1l, gas, construction materials
etc., that can be used industrially. In the years of éoviet Admi~
nistration the Republic has launched a number of programs to pre-
vent desertification and to promofe irrigated agriculture. The
ola irrigetion system has been 1ully restored, a new one hag been
buiit with the totel canals length of more than 50C thousand km,
32 water reservolrs have been created of which the two largest are
Mingechaur and Agstefa. Out of the entire agricultural produce
harvested in the arlid zone more than 80% are accounted for by irri-
géted tracts. In the years of Soviet Administiration the area of
irrigated land has doubled. The predominant option of the arid
zone occurs in the large Kura-Araks lowland, whose area is 2.7
million hectares or 31.7% of the Republic's territory, end populs-
ted by 1.5 million people. It gets 2,000-2,200 hours if sunchine

per year, one of the country's highest. This amount of ﬂeat ig
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sufficient to grow couthern heat-loving cultures. However, moistu-
rizetion patterns, especially the hat summer with little precipi-
tution {250-300 mm) make it necesaary to regard the Kura-Araks 7
lowland ag en area in need of large-scale reclamation programs
that might intensify agricultural production.

A sizable portion of the Kura-Araks lowland is a classical
water-logged, high salinity area, especimlly on irrigeted tracts.
Selonchaks and secondary salinization tracts make it necessary for
the government to allocate conaiderable funds to contrel salinity
an irrigated lands.

The traditional pattern characterizing arid regions and
conbining two basically different types of agricultural economy
- intensive land-tilling based upon irrigation and extensive live-
stock breeding relying upon natural forage is being graduslly
improved. As irrigation progresses, arid areas lose their ocasis
nature, large rangeland areas become cultivated, which creates
conditions for intensive liveatock breeding. In the 11th five-year
period plans are made to recleim about 70,000 ha of Azerbajjan's

irrigated landa.

INTEGRATED DEVELOPMENT OF
DESERT AN} SEM1-DESERT LANDS

TH CELTRAL ABIA

KHAMRAEV N.R., Glavsredasir~
#ovkhozstroi, USSR

The country-wide programme of agricultural development now

underway in the USSR 1s directed towards the achievement through

sapaistent approteh and artion o

;:h@i}unﬂl goala coacrrned
)
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with full eupply of the peaple's needs for agricultural products.

in thia reapsct, land irrigation and reclamation conatitutes an
eapential factor in the effective management of major economic
and social problems.

The letterts role is nowhere ao great as in Central Asia
with over 90% of its area occupiled by vast desert rnd semidesert
spaces like e.g. the Hunger, Karshi, Dzhizrk and Parish steppes
which posgess yet-untapped potentiml for the development of irri-
gated mgriculture.

The naturel and economic conditions of Central Agia, the ever
growing demand for agricultural products, cotton smong them, and
the increased economic capabilities of the state underlie the
plana for irrigation and development of large desert land areas
with a view to the creation of new economic regions there. The
plans envisage sizable investments in the construction of not
only technologically perfect irrigation systems, but also the faci-
lities to sccommodate the needs of agriculture, ineluding housing
and appropriate cultural and welfare facilities, repair depots,
warehouses for agriculturel production units, read construction
and installation of various engireering supply lines to bring wnter,
electric power, gas, heat, mnd other resources.

With the solutlon of such a complex problem in nind, the
Miniatry of Reclamation and Water Manegement, USSR, established
& special organization, the Chief Central Asian Authority for Irri-
gation and Construction of State Farms (Glavsredazirsovkhozsiroi)
provided with & high-powered supporting construction end building
materials industry and responsible ®r the design, constructicn and
temporary operation of irrigation systems and newly-built state

farms.
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This method of construction and land development, appropria-
tely termed "integrated™, was pionseered in this country in the
Hunger ateppe and has since been succesafully followed in semi-
denert land development projects in the Karshi and Pohizak atep-
pea &nd other lande areas.

¥ith the basically new forms of construction end land deve-
lopoent management, it has besen possible to solve the problem of
ralaing rapidly the material well-being of labourers in former
desert areas. On the whole, irrigation promotes sccelerated deve-
lopwent of productive forces in the region being developed. Based
on the produced agricultural output, tens of produotion units -
ars brought into operation in the cotton-processing, 1light and
food industries,

Execution of measurss towerds improved snvironment is vast-
ly isportant for provision of healthy climate and better land-
scape and ultinately for keeping in pbzﬁnnnnt residsnce 6n new
lands of the pioneer developers arriving here from well-settled
Tegions.

Irrigation of desert lende in the arid zone by the integra-
ted nethod triggers off profound ochanges in the socio-economic
basics of human life and makes possible sustained good yields of

agricultural orops in unfavourable natural and eoconomic conditions,

AWTHROPOGENIC PROCESSES OF
DEIRRTIFICATION IN CENTRAL ASIA

ORIOVEBKY N.8., Inatitute of
Deserts, Academy of Beiences,
Turimen B8R, USSR
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Violation of the ecological balance in arid environments irig-
gers davelopment of desertification.

Desertification can result from environmental (natural) and
anthropogenic causes as well as from their combinations. Netural
desertification is attributed to aridization of the ares and ad-
vancing palinization of soils and ground waters. Anthropogenic de-
gertification is & result of unwige man's activity.

Cauges of desertification both natural and anthropogenic are
complicated, variable in different regions and olosely ssasociated.
Their intensity determines the duration, dimensions and degree of
depertification. Vulnerability of the ares to desertification and
the effect of ite impact are defined by the glimatic famctors {ari-
dity, rainfall supply and its seasopal distribution pattern etc.),
poil stiructure and texture, terrain topography, specie: composi-
tion of vegetation as well as the denaity of 5uluu and livestock
population, the type, intenasity and degree of mechanization of eco-~
nomy.

Man's economic activity has strong and multi-espect impact on
vegetation of demsert reangelands. The latter includes overgrazing
resulting from the sxceseive pressure on rangelands; partial or
complete deforestation due to cuttings of trees arnd shrube, during
engineering and oconstruotion, roed-building, irrigation and recla-
mation works.

Cattle grazing cen lead to change intop-soil properties, plant
spacies diversity and quantity pattern, age groups of population
dominants, structure and nﬁmber of associstions and microassocia-
tions, phytomann'production values, while within aandy eress also

topography, groundwater table, microclimate etc.

Srer
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Cutting of shrubs, espeoially a complete one resuiias in their
total destruction which cen be regarded ea & first step towards de-
sertification, Defcreatation triggers severe. wind eroaiqn proces-
sef and extenaion of sand dune aresag sdjacent to oases, watering
welle and settlements.

Intensive development of desert reecurces for the needa of
expanding induatry, new settlemenis and roed-building causes a
number of adverss erfects on desert scosystems.

Procesnes of desertification are typiloal not only of the ren-
geland zone but also of the zone of irrigated farming. Here one
faces the need to cope with the problems of waterlogging, secon-
dary ealinization of soils and aelso the removal of the increasing
amount of drainage waters outside the ocasea.

Irrigation development and river flow regulation have caused
significant environmental changes within’the catchmenta of Syr-llarya,
Amu-Darya and I11 rivers. The ecologicai consequencea of irrigation
development and river flow regulstion inolude the drying of the
Arsl Ses, desertificetion in the deltas and floodplains of Amu-Darys
and 8yr~Darya, severe scll salinization, decrease in the rangeland

productivity.

NOMADIC PASTORALISM AND PRESENT
RANGELAND USE OF KARAKUM DESERT

NECHAYEVA N.?T,, NIKOLAYRY V.N.,
Institute of Deserts, AS
TS8R, USSR

For a long time the territory of what now i& Turkmenistan .
has been the site of extensive nomadic sheep and camel breeding.

Before the October Revolution of 1917 they used to breed Karakul

7-2
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and fat-tail sheep, rough fleece goats and dromaderies.

The way in which rangeland was used war a factor of avail-
able water. Groundwater was used to supply water to thé range-
lands as was the surface run-off from naturel precipftation on
takyra. Water wells were used as watering points, or primitive
open kuym and karak water reservoirs. The high salinity of ground-
water of the predominsnt part of the rangeland éeproaénted the
. principal obatacle to their development and resulted in overgra-
zing of irrigeted rangeland and ite deterioration while non-irri-
gated rangeland was practically not used.

At present the principles and patterns of rangeland cattle
breeding in the Karakum desert have radically changed. Small no~
madic individual economic units have amslgamated to make large
collective and state economic facilities. A typological study
of rangelands has been conducted, their uousonni and annual pro-
ductivity has been established, possible rangelend livestock hree~
ding patterns have been identified, taking full advantoge of the
natural fodder resources, The creation of large-scale sheap and
livestock breeding facilities has made it possible to embark upon
planned utilization of the territory.

For a number of :ahru in depert areas a lot of work has been
underway to re=build the existing irrigation networks and to deli.
ver water to new rangeland trnote. New techniques have been found
to maintain and fead sheep under the conditions of round-the-year
rangaland breeding, The experimental study of the relationship
bofwnen grasing patterns ;nd rangeland utilization and commercial
onnditions bnvo.gono into the formulation of differentiated grasing
loads for different- desert mreas, which ensures preservation of

the rangeland. Rangeland rotation ﬁus been introduced in the best
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livestook breeding farms in the desert one, which makes it pos-
gible to adjust the timing and degree of rangolang use represen-
ting one of the simple and effective ways to control desertifica-
tion in these conditions. In recent yeare dome of the best sheep-
breeding farms have developed and implemented a system for the
uge of cultivated rangelands. '

In recent years research and solentific inatitutions in So-
viet Central Asie and Kazakhstan have created a technique to im-
prove rangelands, increase their productivity and emeliorate the
composition of the grass-stand. To improve desert rangelands a
number of scientific groups have undertaken an important and
comprehensive ecologioal study of different types of desertsand
their natural environments. The study has identified reserves of
moisture, heat, nutrients and other factors, still unused by vege-
tation. This hae made it possible to create man-made phytocenoses
from different plant life-forms. Such phytocenoses are more resis-
tant to the desert's adverse conditions and can ba used as rangalands
throughout the year, while natural rangelands can be used only du-
ring particular seasons. .

The present day utilization of the Karakum rangeland is based
upon & judicious combination of round-the-year ahao§ gresing and
differentiated feeding of animals with concenirated and volume
feeds during the diffiocult winter perlod. This ensures the necessary
nutrition for the pheeap and adjustment of grsziﬁg loada in different

sectiona of the rangeland, a factor guaranteeing productivity for
many years.

DEVELOPMERT OF KALMYK'S BLACK ILANDS

- A CASE STUDY OF COMBATING DESERTI-

PICATICR
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ZORN 8.V., Inatitute of Geography,
USSR Academy of Sciences, USSR _ ‘

Reglone with "fragile" biogeocenotic tiles among the natural
oomponents are most vulnerable to different types of desertifica-
tion.

Desertification particﬁlarly affegte spubarid and arid regions
with grassy biocgeocenomses on mechanically light soils. Desertifi-
cation is caused by abuslive anthropogenie impacte. Among those
the woret and the most intensive one 1s represented by human im-~
pect (through livemstock breeding) on haf-fieldu and rangelands,
That is accompanied by humen development of land for irrigated land
ti1ling and meadows, These are supplemented by technology~induced
complete desertificmtion, long transport communications, o0il and
ges linea, local desertification around industrisl and mining feci~
litien alienating, disrupting and polluting large tractis of land.
In principle on the globel acale arid terrltory development exclu-
Jes deaertification.

And yet, doaer?ificntion does occur ms a result of negligence
and disruption in the process of development of natursl components
that go into the biogeocencses.

The above reasons behind desertification to varying degrees
oan be obnerved on the vastterritory of South-Bastern European
J35R, whooe area exceeds 15 million he. Its sizable portion, mere
than 8 million ha, 18 kn;wn a8 "Blaeck Scil*. Thie sﬁccient popular
definition describes the territory's main characteristic: total
abaence of, or very rare anow cover, which leads in the winter pe-

rlod to dry grass stands and the emergence of ephemeral vegetation,
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which facilitates attractive winter rangeland pheep-breeding con-
nected in the summer time with the Alpine meadows of the Caucasus
in the Stavropol area, the Georgian Repdblic and’ the autonomous
republics of Rorthern Caucasus.

Black soil in the Kalmyk Autonomous Soviet Socielist Republie
is developed throughout the year by state and collective farms as
hay fields and rangelands. More intensive livestock breeding very-
frequently by weay of overgrazing, alienation of rangelands and hay
Tielda for other uses in agriculture and mining and other indust-
ries, the tracking of a railway line between Astrekhan and Kizlyar,
the construction of a highway and other factors heve resulted in a
higher man-induced impact on "vulnersble®™ rangelands, which began
to cause aeolian deflation and the formation of sand dunes an? rid-
gea. The construction of the Chagral water reservoir through diver-
ting the water of the Terek river, the constructlion of the black
goil irrigation canal and intensified output of artesian wells cre-
ated conditiona for irrigated iand tilling. In the last 25-30 years
forest strips have been planted over large arean. Despite the short
time - only 15-20 years ~ they have assumed congiderable importance
tn desertification control and in creating a better human environ-
ment. '

The vaat changes in the territories, however, have not been
objectively or fully reflected on the existing geographic or spe-
olnl maps due to difficulties inherent in tﬁe effort-vand‘timg-
oonsuming surface cartographic operations.

The need for a cartographic description of basic positive and
negative changes resulting from objeotive regularities in the deve-
lopment of agricultural facilities, their deployment, the effort

necessary for continued development of the territory and control of
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man-induced de sertification, has b;en seenly felt,

One of the important means to overcome the inventory barrier
in tﬁe gtudy of natural resources and agriculture ie an effective
application of remote techniques for deciphering spece photography
mapu; The expertise in using those techﬁiques to make such special
maps a8 the maps of 801l reaourcea, erosion and do;lation procesass
and utilization of the resourcea for Kmlmykia's black soil covering
8 million ha, is prtaehtod helow. The scale of all mepas 18 11500,000.
Use was made of space photographa of the aame ascale, setm of apace
photomaps of 11200,000 Bcale ms well sz fragmenis of aerial photo-
grephe at 1:150,000 and 1310,000 scale, mpace scanning photographs
from the "Pragment™ program et 1:500,000 scals, This addition ef
large=-pcale fragments wap made necessary by naturets distinctions
of the territory occurring in the dry semi-desert and desert areas
with the preponderance of Iight, chestmut, brown and solonchak-so-
lommts goile over the large depression of the Manych and Sarpa.

The entire territory is characterised by the solonets~solonchak
complex creating & vast diveraity of »oill cover with vast eandy
tracts and natural low gress rangeland, psammophytic and halephytic
vegetation as well ap expanding tracts for irrigated and unirrigated
land tilling. In the coastal sone the receding Caspien sea creates
young marine soile carrying hay-Tields.

The oll: \te 18 continental with 300-150 ma precipitation an-
nually. Part of the territory is typical waterlesa sandy loam de-
sert. The basic stages invoived in mapping were as followa:

1. Cameral decyphering of mspuce photogrepha {mapa) at 1:1500,000
scale; “vegue™ patches were interpreted from 1:200,000 scale pictu-
res. -

2. Field yoyificétion from helicopters of contours with deba-
table properties.
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). Computer-supported interpretation of poly-zonal photographs
through the uss of photometry to arrive at additional properties
used to update certain genetic mnd geographical regularitiea in
the soil distribution, prsible erosion or deflation processes and
the way in which the soile are being used.

The nost information found useful in interpreting the terri-
tory's soll resources came from photographs taken in spring and
late autumn periods, following the autumn ploughing. The leaat
suitable were photographs of the post-harvesting period, since the
stubhble nnd residual grass-atand distort the tone &nd texture of
the photographs. The condition end utilization patterns of scil
resocurces were best interpreted from photographs taken in spring
und summer. The thres mapa helped objectively ldentify 17 baeis
nomenclature units and 19 additional unite charecterising integral
und combination contourse, an obviocusly unbiamssed oclamsifications.

Each particular map carries new Information about soil dist-
ribution, waier und wind erosion and other factors important for
agonomic psrformance., Deflation neats have besn identified in rela-
tion to mors intennive anthropogenic impacts. The geographic dist-
ribution of the processes hns slac been identified, which helps to
pinpoint the areag requiring ereoeion control programs.

A mnp describing the present-dey condition and utilization
patterns of land tracts offers o ¢lear-cut idea as to the extent
and.type of their development mnd demonstrates different kinde of
development approaches for different geographicel and natural areas.

The rate at which land is removed from egricultural utiliza-
tion suggesta considerable gravity of the problem. The zaps were

made by » tesm of 6 in A matter of €-8 monthm, including time lose
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ses. The meking of similmr maps through surfece techniquer would
have taken.3-4 years by A team 3-5 times the size of the sctunl one.
At the same time our research and the repuliing itechniquee nmeke it
A poasible to monitor soil reaocurces comparing the results with spuce
photographs taken at subsequent periods. The cost of the three maps
di4 not exceed 200,000 roubles. A similar operstion through the use
of surface techniques would have taken 8-1C times the éﬁm. Experi-
ence ruggests that already now it is possible io uee spece photo-
graphy maps to study and record medium-scale agricultural utiliza-
tion of natural rescurces, The effort can only be made successful
by promp%t delivery of space photographs to the scientista and trai-

ning of skilled personnel in soil science, botany, geography and

forestry.

SIGNIPICANCE OF THE NUREK HYDROELECTRIC
PLART IN THE FORLATION OF A PRODUCTION
A¥D TERRITORIAL URIT

JURAYEY K.S8h., Pedagogical
Inatitute, Tm)ik SSR, USSR

Construction of the Xurek Hydroelectric Piant was A key factor
in the development of productive forces and in formation of the
Bouth-Tajik production and territorial unit {(i.e. economico~geogra-
phic entity).

With due regard for economic and geographical conditionas, a8
asrien of hydraulic works was initiated on the Vakhah River by way
of tackling major water management problems.This river basin (39
toou kmz) aocounts for 50 per cent of the Republic’'s water resources.

2

The Tnkheh mean annual runoff iz over 20 km‘, the maximum water die-

charge being 3.7 thou m>/s.
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The Nurek Hydroelectric Plant is now built on the river of
3 mln ¥W capacity. The complex includes® 30 m high unique sausage
deun and the Nurek Water Reservoir of 10.5 km3 storagelcapacity,
which provides seasonal reguletion of the river flow for the needs
of power engineering and agriculture.

The Nurek Hydroelectric Plant 1s the core of the South TaJik'
praoduction and territoriel unii. With ample locel labour and cheap
electricity, various agriculture-oriented industriee ceme into
being here, agrioulture represented by cotton-growing, vineyard
and citrus culture development &nd livestock (the Unit is one of
the basic sreas of long-staple cotton cultivation in the USSR},

The Unit accoounts for nearly 70 per cent of GDP and 90 per
cent of the Republic's lebour force engaged in industry and in tha
aphere of production in general.

The 11th Flve-Year Development Pjan envisages the high rate
of productive forces development in fhe Republic. The Guidelines
of Economic and 8ccial Development of the USSR for 1981-1985 and
up to 1990 nate that in the South TaJik Production and Territoriai
vrit the conatruction ot Yavan Blectrochemical Works will be eon-
tinued, und production at the Aluminium Plent expanded. The cona-
truction of the Ragoon and Bafpaza Hydroelectric Plants will reach
an advanced stage. The amount of electricity generated in the Re~

public will he as high as 16 billion ¥Whr.

IRTYSH~-KARAGANDA~JBZKAZGAN CANAL
AKD ITS PART IN AGROINDUSTRIAL

DEVELOPVENT OF CEKRTRAL KAZAKHSTAXN
BOROVSKY V.M., Institute

of Soil Science, Kazakh
Academy of Sciences, USSR

1. The Irtysh-Karaganda Cenzl was put into commercial opera-

8-2



=60~
tion in 1974, while some of ita portions became available for tem-
porary operation in 1967. At prepent the Canal is being extended
from Kereganda o Dzhezkargan. The portion in operation is 458 km.
long from the head water intake on the Belaye river, a tributary
of the Irtysh near the town of Yermak ~ to the firat up-1ift at
the Karaganda-Temirtaw regional water supply line. The overall
water elevation from the Irtysh to the high point in the watershed
‘of the rivers Shiderta and Tsura amounts to 418 meters, the water
is hoiated by 22 water works.

2. The Canal lles in the arid ateppe of Central Kazakhsten
with derk chestnut, chestnut and light-chestnut soila, Itm new rami-
fication to Dzheskazgan is characterized by brown soil, Atmoapherio
precipitation ia scarce - less than 220 mm, it fluctuates conside-~
rably over the years and does not ensure steble yielda of grains
or forage on unirrigated land. The local water sources are not ;ufu
ficient - the local rivers of * Nura, Sary-8Su, Karea-Kengir and
Upper Ishim have an annual discharge (everaged over many yeara) of
4.01-6.48 million m3, a 95% relisbility diséharge is dozens of ti-
mer lower than the annual discharge averayged over many years, with
95% of the discharge oceccurring in spring, while in summer the ri-
vers go dry and break down into pools. Te utilize that water a lot
of ponds and water reservoire have been built.

At the same time Central Kasakhatnn is becoming a site for
proliferating mining, metallurgioal and other industries, mushroo-

ming oitles with vast populations.

Continued progress .in industry and agriculturs was hampered

by fellure to provide a steady water asupply.
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3. The Canal was conceived and built as an integrated many-
faceted faoility to deliver water to people in tge cities, induatry
and agriculture, while taking full advantage of the available lo-~
cal water sources.

¥ater requirements placed by the population mnd all sectors
of national economy now atand at 3 biliionlm3 annually, the reguire-
ment can be met by using groundwater accounting for 0.1 billion '

3. adjust..

m-, recirculated waste water scoounting for 0.35 billion m
ment of logal rivers' discharge ~ 0.)32 billion m’ and water from
the Irtysh-Karaganda Canal - 2.23 billion m3. representing T75% of
the entire water pupply. Of that amount 1.9 billion m3 will go to

meet the needs of the industries and tha urban dwellers.

4. The Canal plays a major role in promoting egriculture of
arid areas in Central Kezakhstmn, In the Canal's effective erea of
3.4 million hectares 450 thousand hectares have been found to be
most responsive to irrigation, the rest of the territory in need
of involved land reclamation programs or unsuiteble for sgriculture
due to airficult relief fentures, shallow parent rock or salt.bea-
ring redimentation. To ensure delivery to the people in industrial
areas of vegetables, potato, daliry products and meat irrigated
land im predominanily developed to be used to grow potato, vege-

tableg, fornge crops, for cultivated rangeland and hay-fields.

5, As 1a suggeated by the experience of éhe 0ld and new égri»
cultural operations, sprinkling irrigation, which iz shsclutely
dominant in this area and accounts for 90%, requirea irrigation
water consumption rates of 2,750 uJ/hu in the Pavlodar region,

3,100 m3/ha in the Karaganda region. Grass ylelds on natural ran-



~62~
ges in dry years do not exceed 200-300 kg/ha, while irrigation by
flooding (State Farm Ekibastuzky, an area of 4,500 ha averaged over
2 yearg) - 2,000-2,500 kg/ha. Barley yields were 2,100 kg/ha on
irrigated land and 370 kg/ha without irrigation, for oats the
respective figures were 2,550 and 530 kg/ha, potato - 12,400 and
6,000 kg/ha, maize - 31,800 and 7,200 kg/ha.

6. Conditions for lend reclsmation are different at different
sections of the Canal. The Nura river valley offers the best con-
ditions for irrigation, where irrigation for many years does not
result in secondary soll salinjzation. Hers the s0ll is underlsin
by a thick layer of sand-and-gravel ensuring natural drainasge into
the river valiey. On the Irtysh Pyain made with heavier sedimenta-
tion, drainage is essential to remove seepage water {in aome areas
coupled with removal of drainage wrter), as are amall amounts of
phoapho~gypesum to prevent alkalinization of scll, especially with
" soda.

7. To deliver water to rural arems mnd to large ranges water
networka are constructed on a large scale.

A total of 7 network lines to deliver water will be built,
whope total length will be 1,593 km capable of delivering 89.2 m’
of wanter per day, enough to meet water requirements of 52 atate
farma and 7 townships and to irrigate 2,440 thousand hectarea of
rangeland. |

8. Integrated approach to construction operations has radical-
1y changed the life-~styles for the people of the area, opened new
viatas for indust¢rial and agricultural deve;ppment, mede the eco=-

nomy more reliable and incremsed the people’s cultural standerds.
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LARGE IRRIGATION STRUCTURES ARD
DESERTIPICATIOR (CASE STUDY OF
THE KARAKUM CAMAL)

GRAVE M.K. AND GRAVE L.N.,
Ingtitute of Geography,
USSR Academy of Sciences, USSR

Desert development represents an important part in the Soviet
Unilon's national economlc and sccial plans. Hydroengineering con-
struction that has unfolded in recent decades, more particularly,
the construction of large-scale canals re-distributing the run-off
of the Amu-DParya and Syr-Darys rivers, the principle water tharough-
fares in Soviet Central Asia, represented a step towards wmore f-
ficient irrigation and prevention of desertification. These canals
deliver water to what formerly was water-thirsty fertile land of
the delia and piedmont pleteaus of Centiral Asian deserts.

Thia is exactly the function performed by the V.I.Ilenin Kara-
kumm Canal, which has been constructed end commissioned stage by
etage in the Turkmen SSR aince 19%4. The Canal draws water from the
Anu-Darye Tiver upstream of the town of Kirka and, flowing weatwarda,
ensures atable irrigation of the central partvof sub-aeral deltaa
of theMurgab and Tejen rivers, the northern Kopetdag plateau and
will aocon deliver water to the west Turkmenian lewland, which will
become muitable for growing the hest varieties of cotton and valu-
able sub-tropical crops. In terms of slze the Canal is cne of the
largest of 1ta kind in the world's deagerts. It is 1,100 km long
with the first 450 km navigable, the maximum head water intake is
in excess of 500 m3/sec while the irrigated area is 550 thousand

hectares. Annually the Canal receives 10 km3 of water from the Amu=-
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parya river. “When it is finally completed in the mid-1980's it
will be 1,400 km long irrigating up to 1 million hectercs of land,
whil‘ 7,000,000 hectares of rangeland will depend for water on the
Canal. Its head water intake will inoresas to £OO mjlaec while itsa
annugl discharge will be 18 kmj. Jt will be navigable ns far as
Ashkhabaq, or about B0OC km,

Prior to the construction of the Karakum Canal, desertifica-
tion processes in Boutﬁern Turkmenia in certain areas assumed awe-
some proportions. ¥or example, in the deltass of the lburgab and Te-
Jen rivere the oames had repeatedly suffsred from a water shortage
ocaused by &n unstable discharge of the two rivers, During some
years the Murgab's run-off would drop to only one third of its
run-off avereged over many years, while the Tejen almoet invariabl,
does not have any run-off at all for at least aix months., To that
we must add that the natural fluctuations of the run-off are at
variance with the irrigation rsquirements. Therefore even during
the years with & relatively high water supplying capability cases
were frequent when during vegetation watering the run-off fell far
behind the mark. As & result the irrigeted ares in the Murgab del-
ta fluctueted from 70,000 to 100,000 hectares and in the Tejen del-
ts never exceeded 30,000 hectares. Droughts, irregular water sup-
ply and dropa in the productivity resulted in considerable losaes
sustained by .he agriculture of theomses. A drop in the available
water as well as the use of desert vegetation as fire-wood on the
brink of the oases led to the advance of quick-sanda towards cul-
tivated land.

In the Kopot~4ag zone only 30 to 35% of the water require-
aents were met by the local rivers repleniashed by rainfall and
characterized by an unateady discharge, alsc by low debt springs
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and drilled wells. The overall water shortage was exacerbated by
uncontrollable mugd flows thnt caused soil erosion and waterlogging
of the soil in the piedmont plateau at ita junctlon with the sand
of the Xarakum desert. Renge liveatock breeding (Kerakul sheep)
in the Faerakum desert was supported by only a network of saline
wnter wells and fresh water wells, these latter few apd far inbet-
ween, The wella became surrounded with "pinpoint™ desertificatlon
seats resulting from the trampling of vegetation by livestock and
the edvent of quick-sand dunes around the well sites and livestock
camps.

Following the construction of the Kerakum Canal the above
desertification phenomena completely disappeared. The impact of
the Cgnal on the surrounding desert was different at the Canal's
different sectiona nnd depended upon many factora both natural and
economic.

In the interfluvial area hetween the Amu-Darya and the Murgeb
riveras (South-Eamstern Karakum) the Canal lies in permeable sandy
sedimentation. The rise in the groundwater teble as well as sur-,
face moisturizetion resulted in a radical restructuring of natural
compl: .ens in the depert. It became a site of new hydromorphous cu.i-
plexen hitherto known only in valleys well supplied with water and
deltas of large transit rivers of Soviet Central Agia analogies of
tugai (vegetation covered bottom-land) end saz landschpes. Along
the Canal a zone emergﬂd'extending laterally 10-30 plus km with a
peculiar ecological condition characterized by high biological pro-
ductivity. Renge livestock breeding is now supported by & relimsble
water source in the form of the Cenal and seepage lakes, The wells
in the vicinity of the Canml are no longer used end en opportunity

hes arisen to create emergency forsge reserves though the new moisture-lo-

a-T

<



=66
ving vegetation and plenting of grass (sage-brush on the new wete-

red areas). Small seats of irrigated lend-~tilling have beén created.
In mid-stream bisecting the Liurgab and Tejen oases the Canal exerts
an indirect influence by having its water used to irrigate the new
land trects. The water supply has become stable and controllable,
not given to fluctuations in the Murgab and Tejen's discharge. In
the Murgab oasis five years ago the irrigated area amounted to
212,000 hectares, in the Tejen oesis - 190,000 ha, the drainage
operation that followed the construction of the Karakum Canal
ensured in the delta of the Murgab in the early 70's & negative
galt balance in the irrigated tracts. (Previously, secondary seli-
nization of the soil in the Murgab casis, which had been irriga-
ted without the benefit of drainage for meny millennia, rendered
large trects unfit for use). Availability of water made it poszible
to start reclaiming the mand areas adjacent to thecases making
them fit for agricultural use. Irrigation satimulated growth in
the processing industry. At the same time hydro-power sl :tions
rating 1.2 million k¥ were made operationnl using the Canal water and
patural gas. The power facility supplied the industry, irrigation
systems and humen settlements with cheap electricity. The fuel
problem wes solved through developing the Shaklyk gas deposit.
Gas eillinders are now delivered to any point in the Republic inc-
luding remote farms in the Karakum desert.

The advent of the AmuDarys water to the Lpetdag plateau cre-
ated the necesanry conditions for guaranteed irrigation of the
moat fertile lands of which more than 100,000 ha have been develo-
pet as againat 20,000 ha’'relying upon the local run-off. The natu-
ral complexes have not yet undergone smuch major changes as have

occurred in the snnd desert, with the excepilon of new irrigated trach.
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On these latter the previous rarified cover of xerophites and
ephemerals was replaced by coplous cultivated vegeiation sugges-
ting & well planned mssault on the desert. The commissioning of
the 300 km-long water duct commecting Ashkhabad with ﬁrbent and
drawing on the Canal, eliminated livestock breeding's dependence
on well water and added grasa stands supported by the Amu-Darya '
water to the natural rangelands. The Canal prevented diffusion of
mud-flows on the piedmont plateau. Mud-flow control facilitles
concentrating the temporary surface run-off will reohannel it via
the Canal to the north where the mud will be deposited in the sand.
In the future these areas will be developed for agricultural needs.

Therefors the example of the Karakum Canal gone demonmtrates
the importance of large~scele irrigation faocllltles ae a means to
control desertification in the context of o well planned desert
development by a Scoialist state. Judicious utilizetion of land
purposefully regulated in the intereit; of the entire society and
integrated improvement of irrigated areas in which agriculturel fea-
cllitiea are combined with indumstrial operations, planned economy
- all these factors lead not only to control and containment o{
desertification processea, but also to better utilization of de-

sert's natural capablilities.

TYPES OF ECONOMIC DEVEIOPMENT OF
ARID AKD 3KAMI-ARID AHEAS OF THE
SOVIET KAZAKHSTAN

NAZAREVS8KY 0.R., Institute
of Geography, USSR Academy
of 8ciencea, USSH
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ror many centuries, after the period of Soviet economic re-
structuring (1920'8-1930's), vast territories of what now is Kaza-
khatan occurring within the erid zone - predominantly deserts nnd
semi-deserts and dry steppe in the North and Socuthern piedmont
area ~ were used almost exciusmively as rangeland. The Kazakhs
inhabiting the territory were primerily engaged in nomadic live-
stock breeding with special emphasis on less demanding fat tail,

“rough fleece and Karakul sheep, goats and camels (occasionally
horses and meat producing cattle). Out of all natural wealth of the
arid zone only the most inslgnificant portion was actuslly used -
the scarce vegetation of mage brush, saltwort nnd cereals. lNot
taking full sdvantage of natural rangeland Kazakhs would move from
rangeland to rangeland ¢riving slong their 11vent§ck and would
temporarily settle down in the deserts of Central and Western Ka-
gakhstan in the winter time and in the dry steppe of Southern moun-
tains in the mumtmer depending on the season. During very severe
snowy winters nnd very dry nnd hot summers when the rangelands
were almost totnlly parched by the sun the livestock would suffer
from melnutrition and die out. Overgrazing for many years would
render rangeland unfit for further use and turn it into trampled-
down clayey expanses of naked wind-blown sand.

Kazakhatan'a arid zone had hardly any induastry. It was only
represented by very-few small mining operstions: for coal (Kare-
ganda and Fxibdmstuz mines) and oil (two oil-extracting facilities
in the low reamches of the Embe river). There was also a plant in
Chirkent by the mouthern brink of the desert proceassing rentonica
¢ vteminfm eina) from the neighbouring piedmonts., Ceravan and live-
stock routes were the only transpoxt comrunications, with the excep-

tion of a railway line from Orenburg to Tashkent with very little
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passenger or cargo traffic.

As a result of the industrialization of the entire country,
which waa especinlly vigorous in what formerly ;as czarist Ruasnin’a
most backward periphery, including the deserts of Kazakhastan, of
a radical reconstruction of agriculture releted to aettlement of
the former nomads and the orgenizations of hundreds of livestock V
breeding collective und state farms, the ares underwent radical
changes, and 1t was Kezakhstan's arid zome that began developing
more rapidly thean other areas in terms of industiry, transport and
agriculture.

Whaet used to be nomadic population became fully settled.

Part of the nomads settled to the north and south of the desert
zone - in the ateppe and piedmont areas. Some of the nomads . ttled
down in the arid zonekitself wherever there wasdundant water or
rich mineral reBources.

The development of vast and diversified minerals resources
in the arid zone (coal, o0il, non-ferrous metals, mineral salts
ete.) the congstruction of new industrial operations, communica-
tions, collective Tfarms, state farms, canals et?.) involved not
only the indigenous population, but people of other nationalities
from other densely populated paris of the USSR, such as the Russian
Federntion, the Ukraine; and Koreans from the Far East who knew
whetever there was to know about rice growing. Kezakhstan's deserts
and semi-deserts sprang hundreds of new settlements, partially es-
tates of state and collective farms but predominantly industrial
townships or tranport junctions and towns attached to mineral depo-
sits or facilities processing them, as well as along the new rail
tracks: Karaganda and ite satellite cities, Jeskazgan, Ekibastus,
later Shevchenko, Uzen, Arkelyk and many others. Pormerly this
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territory, three times the sire of Prance, did not have even rural
settlements, with the exception of very smsll reilway junctions
along the track, coal mines and oil fields, with a few hundred in-
habitants; there was also e small fair town of Karakaralinsk. The
deserts were criss-crosaed by many hundreds of miles of rail track
and highway: Turkeib (from Turkestan to Siberim), Guryev-Orek,
Petropavlovsk-Karaganda-Balkhash-Chu-Magnitogorsk, Teellinograd-
Pavlqpar. Makat-Kungred end others.

A lot of irrigetion engineering work in the arid zone was
done resulting in lgrge tracts of irrigated land, with plantations
of cotion, sugar beet, rice; orchards and vineyards (the Golodnaya
Steppe /The ﬁungry S8teppe/) In tiw lower reaches of the Syrnimrya, Kara-
tala, Il4, Chu, Talasa. Along the northern, partially southern
ridge of Kazakhstan's arid zone there were millionm of hectares
of virgin lands, which later became grain fields, giving birth to
hundreds of new settlements, whone wuter supply was e¢nsured by hun-
dreds of kilometers of water pipe and canal (juat like the Irtysh-
Karagande Caral to deliver water to the Karagande junction),.

The rest of the arid zone not covered by industrial transport-
ation or land-tilling development began to be used for range live-
gtock breeding,a more up-to-date technique compared to the nomadie
liveatock breeding of the paat days. The new type of livestock bree~
ding took a._vantage 6! the new soclo-economic structure and was
supported by land cultivation and fully settled population. The
sheer aise of Xewakhstan's arid zone and the diversity of its natu-
T8l reacurces, especially minerals, differences in the landscupe
and geographical situation of its different parts made it poassible
for Kasakhatan to become in the Soviet period the mite of several

types of new territory development snd its economic specianlization,



71~

each of which coniributea its own share to desertificetion control
in the arid sone: '

A.'Development related to minersls utilizetion. This area
is characterised by the processing industry, including ferrous
nnd non-ferrous metallurgy, chemistry, new clties emerge with &
complex infrastructure, surrounded by satellite towns and rurael
sgricultural facilities, recreation centers apﬂ a well-developed
tranaportation network, developing graduaslly inte s large-aoale
urhan agglomerate, Radical changes can be observed in the culturai
patterns, nnd an improved naturel lendscape emerges, featuring a
man-made oasis in the demert created through planting vegetation,
delivering water, construction of canrals and water reservoirs and
desslination of saline water. A case in point is the Karaganda
oauglomerate, the cities of Balkhash, Jezkazgan, Arkalyk, Shevchenke
and their satellites.

B. Develcpment supported by transportation facilities. Thims
type of development is similar to the preceding one, however it
is charncterieed by a amaller ascale and a aimpler infrastructure
0? the small towns and rural setilements. This type is known for
considerable man~induced landscape chengeas and minor changes in
the natural lnndscape., A case in point 1s thé new urban aettlements
along the rail tracks, such us the towna of Ayagus, Arys and others,

C. Development supported by irrigation fmcilities. Thia type
of development radically changes the natural landscape, which be-
comes infinitely better suited for human habitation, Along the
main trunk of the Cannl and its ramifications appear fields of
grein end industrial crops, orchards and vineyards, dozens of largse
townships, predominantly of a rustic nature and populated by peopls
originally coeming from other paris of the country. The territory

is supplied with water, planted with vegetation, the demert becomes
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a cultiveted caasis, judiclousely managed, with s0il salinity tigh-
tly controlled. A typical case inpuntis the Golodnaya Steppe with
the fown of Zhetysal, the Karatau with the town of Ushtobe, the
Chu velley with the town of the same name, and others.

D. Development supported by virgin land tilling. This type
is mimilar to the previous one, however thesale of semi-arid zone
development is larger. Basic chenges in the natural landescape are
not so estriking, end the dry steppe was replaced by fields of wheat
and forage crops, with the large settlements gnd farme scattered
here and there. A case in point is the city of Tselinograd and ita
environs, the citles of Aktyubinek, Pavlodar and othera.

B. Development supported by range livestock breeding. Thie
type does not lead to desertification hecause even a mere inten~
sive land use is offmet by correction measures, such as rangeland
rotation, the growing of forage crops, irrigation, livestock patha

eta.

PRIXIPLES OF ESTABLISHING AN
AQGRO-INDUSTRIAL UNIT UNDER
IRRIGATION DEVELOPMENT OP
DESERT LAKDS

DUKHOVNY V.A., Central Asian
' Research Institute of Irriga-

tion, USSR

Land irrigation in arid and semlarid regions differs basical-
1y from the reclamation programs accomplished in osiher regions in
this country ~ and not only by its methods but also by the type

of influence 1t has on the reglons' economy &nd the specific rela-
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tions that arise between natural conditions, the matursl reaourcea
involved and the economic relations thua creeted.

Surely, the reclamation projects inata;led in the drainage
zone or the zone of insufficient moiasture change neither the key
trend of sgricultural production nor the entire economy of the
region in question, and the cultivated cropas remain the same as
before; land reclamation intensifies agricultural production and

usually brings yield inoreases of 50 to 200-250%. The principal

effect of reclamation is seen in an acute uction of the fa
dependence upon the fluctusticns o imat fact improve-
ment of 80 onditions {eerstion, drainasge. etc.), 1.e. man, while

making agriculture no longer compleisly nature-dependent, maintaina
otherwlse the pattern of agricultural production increasing its
intensity, productivity and, not infrequently, its quality as

well,

Given irrigetion in the arid zone,  the pattern of interaction
with the netural and economiec environment changes profoundly.

The recruitment for irrigation of an additional natural re-
gource -~ water - allows to initiate high-powered agricultural pro-
ductinn thers but requires & dramatie change to be effected in
the development pattern of all productive forces.

Indeed, when irrigrted farming im developed in desert aresas
with dispersed paatorael and deamertic, indeed most often transhu-~
meht livestock husbandry, it becomes necessery, in addition to
irrigation, to amasm huge productive aaseie, build housing and
appropriate sultural and welfare facilities to provide normal 11-
ving conditiona for the ferm persennel and their families, hoard
equipment and stock of peterial resources, inatall repair depots,

ware-houses and sifes. and build roads and nupply lines for uater,

I10-1
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power, gas heat, communication ete.

Moreover, because of the modifled pattern and trend of agri-
cultural production, the services and processing facilities nlsmo
assume a different look.

Advances in agriculture and processing industiries and the
initiation of new densely populated areas is inconceivable with-
out the development of trade, communications and public services
and setting up administrative bodies.

To add here alaso the substential amount of work in land irri-
gation, which ia properly the basis of this development, and im-
provement of natural fertility through drainage, cultivation and
leaching, it becomes clear what avast amount of comstruction work
will be needed for the landes to be successfully developed und the
recessary economic and soclal links to be created. This must be
supplemented with the construotion of the supporting building and
building materials industry called upon to essure the necessary
pace and scope of the construction effort.

Thiw the serles of projects becomes discernible which are
brought into eximtence by irrigation development in new reglons.

In this particulsr case, irrigation mcis as the decisive de-
velopment factor impouihg its own speed, scope and compositlon of
work programas and the primary development trend of the region of
new irrigation.

The challenge of bringing new lunda under development demen-
ded adaptation of the forqa and principles of conatruction for
water managemenf in our country. On the other hend, the country's
siready installed materlal-technical bame and the incremsed might
of the Soviet state enabled m transition to s new stuge in the or-

ganisation of construction for water mnnngement.
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The new zorne called TheHungry Stepe seemed Just the right kind
of an area to streamline, test and incorporate into practice the
principles underlying the new, so-called integrated method of
conatruction. ‘

The principlea of integrated construction snd irrigation
development of large new land areas in the Soviet Union'a arid
zone are hased on the necessity for:

- integrated manmgement of naturel and recruited {water)
resources for multiple uses, in conjunction with optimsel develop~
ment of the region in question, in order to secure maximum gaina
for the national economy at ihe minimum expenditure of waters &s
the foremost resourcej

- planned and proportional development in the various sectors
of the region's economy, with & view to maintaining the needed
rates of sgricultural production on the basis of ever expanding
irrigetion in the lesding sector and'aéoiding non-productive uses
(or freezing) of all recruited or created remources and funds;

- setting up a favourable situation for sustained priority
growth of the national income in the areas of new development in
ordc:. to be able, concurrent with the high efficienocy of 1rrign;
tion, to attract necessary humen contingents to the new landaj

- prevention of deterioretion of natural resources in the pro-
cess of development and maximum improvement of their potential pro-
ductivity. '

These principles can be adhered to and accomplished, should

the irrigation development of a new land arem be approached as the

formation of o single patursl-production~-irrigation complex to be

geen ag an optimal combination of controlled natural resources and
a specinlly installed produstion und econcmic base tofoster the develop-

-2
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ment of highly productive irrigated farming and all associsted

sectors.

Discussed in the report is the natural production irrigation
complex as a combination of netural conditions and economic for-

mations, with the active participation of natural resources in

the complex.

HISTORICAL AND GEOGRAPHICAL ASPECTS

OF DESERTIFICATION IN CENTRAL ASIA
‘YUGAY R.L., Tashkent Peda-

gogical Institute, USSR

Historiea) record of man's impact on the environment of Cen-
tral Asian Qeserts (Puranian lowlsnd) comes to meveral millenniums,
buring the Holoeene period {of mejor man's economic activity) en-
virommeniel fectors of arid ecosystemes of the Central Asian plaina
kave undergona.oignificant changea. These changes undoubtedly af-
fected the processes of desertification in the eree under study.
Considerable impact on the ancient irrigation aystems wus caused
bf migration of the rivers Amu-Darya, Syr-Darya, Zeravshan,Tedjen,
Kurghab, €1limetioc fluctuations during relatively warm and cool
periods heve immensely affected desmertification in Central Asia.
They have given rise to recurring drying of the territory, change
in vegetation and soil cover as well ae in topography (formation
of dunes and barkhans).Development of the desertification process
could bs hardly comprehended withoutconsideration of historical
and geographical data.

Social and’ sconomic anthropogenic factors have influenced de-
e .tification in no less degree.

' Historical and geographicel data obtained for a prolonged his-
torical period slong with the latest knowledge of arid ecology

sexve as a scientific means to combat desertification of landa
.o ) .



Ve
aimed at reverting desert Areas into the sphere of economic scti-
vity. Moreover, these data are almo essential for the forecaating

of aridizetion processes.
WORLD PRACTICE OF ARID LAND DEVELOPMENT AMD COMBAT OF DESERTIFICA-

TION (COUNTRIES OF ASIA, AFRICA, AMERICA,AUSTRALIA)

ENVIRONMENTAL ASPECTS OF DESERTIFICATION
PROBLEMS AND THE IMPACT OF MAN - THE EX-
AMPLE: THE SAHELIAN ZONE IN AFRICA - .
MENSCHING H.G., University of
Hamburg, F.R.G,

The ecoaystem'of the arid and semiarid zones shéw a great
adaptability to the high varimbility of the rainfall typicel of
these zdnes. The natural equilibrium can, however, be atrongly
dilaturbed through the impact of man. The ability of the ecoaystem
to regenserate itself 1s drestically reduced. This is the case in
the Sahelian zone, where denert-liie conditions mare being ocrested
everywhere as a result of lend misuse in the vulnerable ecosystem
between the Sahara and the savannah. The degradetion of vegetation
and the decrease of soil productivity there are due to overgrazing,
overcultivation and the irrational clearing of woodlanda.

Rain-fed cultivation as a_cause of the desertification

and degradation of ecosystems
The agronomic dry boundary for millet cultivation is being

ignored everywhere in the Sahelian zone. Wiile this climatically
conditioned agronomic dry boundary runs along about the 500 n-1s0-

hyete, the mctual northern borders of millet cultivation have been
pushed as far as the 250 mm-ischyete, i.e., about 200 km northwards.

This tranagression over the agronomic dry boundary is one of the
main causes of degertification in the discussed zone. Air and sa-
te1lite photos show these desertified areas very distinctly as

white or light prey patches in culiivation areas, To cultivate
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land the inhebitants plways clear sll the trees end grasses and
thgy ayastematicanlly weed their fielde so that nothing remains
except the widely sown millet plants on loose sands. In the dry
seagon (8-10 arid months per annum} the top =01l is exposed to
strong aeolian erosion. There iz hardly any cultivation - follow
rotation to give the scil chance for recovery. The result is the
absolute exhesustion of soil and the diminution of its productivity.
In the Sudan the croﬁ yields per acre decreased by sbout half in
the last 15 years. To meet the needs of the increasing population
in spite of & gradual decrease nf millet yields the asrea cultiveated
had to be enlarged by three-fold. And so move land has heen deser-
tified. In dry years even more land im bhrought under cultivation
to meet the needs of the population so that in the years when the
ecosystem ls most vulnersble the impact of man is =ztrongest.
This severe impact on the ecosystem ismespecially effective

after drought periodm., This was the came after the drought diseas-
+ter of 1969-1973 when vast sreas of the Sahelian zone experienced
a strong degradation through irrational cultivation end clearing
of tree stocks. The congequences here are long-term und partly
irreversible demages. A Plan of Action lays strong stress on ra-
tlonal land use plenning, i.e., a reorganizetion of land use in
the affected regions making it more compatible with the natural

preconditi_ons (ecosystem). This includes the restriction of cul-

tivation beyond the mgronomic dry boundery, the asajgnment of suf-
’}icient aerea for grezing prectices and the control of animal num-

bers in mccordance withthe carrying capacity of land. Planning
should also provide for the orgenization of wood-cutting, securing
the natural rebeheration of trees. This also meeans the carrying
out of plana for the conservation, protection =nd rehahilit*etion

of vegetation.
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ON THE POSSIBILITIES AND PROSPECTS OF

SCIENTIFIC APPROACHE3S TQ COMBAT OF DE-

SERTIFICATION IN AFRICA BY INTEGRATED

METHCDS
GORNUNG M.B,, Institute of
Geography, USSR Academy of
Sciences

Arid and semi-arid territories account for more than 1/3 eof
the world's land and a large portion of these territories in tro-
plcal and sub-tropical latitudes occurs in Africa. It also ac-
counts for the largest areas of the present-day man-induced deser-
tification, In the 50's and 60's under the UNESCO auspicles & large
international program was launched to do research inte the ear .h's
arid zone summarizing the maximum of the avallable information
covering the arid part of Africa, The pretracted droughts in Afri-
ca in the late 60's and early 70's pinpointed worldwide attention
to the current desertification processes and provided a major im=-
petus towards an invigorated international ceoperation calling for
desertification control under the ausplcies of the new internatio-
nal UNEP, '

On the whole in soclo-economic terms Africa still remains the
most backward region even within the group of what is known as the
world's developing notlons. One of the more important indicators of
many African countries' economic backwardness is the level of in-
dustrial production, very low not only in gloebal terms, but even
among the developing nations. At the same time for more than s
decade Africa has been guffering from a persistent and overwhelm-
ing food crisis, a widening gap between the production of food and

1ts consumption and growing populations, The challenge of incress-
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ing agricultural production and aapecially'delivering food to Afri-
can countries in the coming decades should be regarded aa an impor-
tant, perhaps the most important economic and social problems for
most of Africa's countries. '

* At the same time the present-day man-induced desertificattion
occurs very rapidly in Africa, in ite most backward mreas, 1.e,
in s gifumtion of very scarce local material, financial, sclentl-
Tie, technological and other resources reguired to formulate and
iwplement effective desertification scontrol programs.

An objeotive evaluation of the current African situation ex~
cludes the possibility of coatrolling dessrtification through in~
duatrisl devc}Opment of the deseri areas. This,of course, does not
diﬁtogcther rule out such projJects per se, however they cannot en-
surs the beslc solution of the problem ~to reduce desertification
scale; lncrease agricultural production, especlally food producti-
oa for looal needs. One could expact that 1in most of Africa's see
mi-arid and arld sreas the most promising desertiflication control
vechniques would be represented, at leaet in the foreseeabls futu-
re, by an iotegreted nature preservation program designed to re-
astore, preserve and replenish renewable resources for agricultural
production, the solution of the local energy problem etc., It can
be mentioned in parentheses that discontinued or drastiocally redu-

ced burning of vegetationa as firewood will redically reduce men-

induced deeercificatiﬁn in Africa.

The heightened interest to indusirfal projects 4s a means to
control desertification suggests that in Africa as well as in
other of the world's arid regione similer projects would prove
practicable for areas where desertificatlon mekes agricultural
projects impossible or tco coetly. It 1s obvious, for example,
that in Africa’'s arid reglons formulstion and implementation of
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econcmically viable industries,especially the mining industry,would
prove profitable, However this would predominantly cover dry areas
that are not too badly affected by the presen;—day man~induced ari-
dization, These areas can already be ldentified in and around Sahara
where expertise is building up the industrial utilization of mine-
ral resources, predominantly oil and gas,

The above considerations lead us to believe that sclence ~ sup-
ported plans to steadily control desertification in Africa would call
for a comprehensive zoning of Africa's arid areas alongside other
research efforts--both planned and implemented., This zoning, which
would incorporate the territories' natural distinctions, poasible
irreversainility of ecosystems as a result of man-induced desertifi-
cation,the local soclo-~economic situation and other factors,would be
conducive to determining the most promlsing directions and methods
of desertification control,ways to overcome its consequences,the type
of economic activity for each desertification seat in Africa and with-
in each of Africa's countries,This zoning would help evaluate speci-
fic preojects frequently put forward by specialists for different
parts of Africa,At the same time the formulation of the zoning prin-
ciples might represent one of the more rewarding forms of internatio-
nal cooperation involving speclalists from Africa's developing count-
ries.The methodological principles of such zoning would be of course
applicable not only to Africa,but also to other desertification areas

in the world's developing countries,

SUDAN DESERTIFICATION CONTROL

AND REHABILITATION PROGRAMME
FARQUK HASSAN AHMER, Ministry of
Agriculture,Desertification Control
and Monitoring Unit, SUDAN

Sudan's arid and semi-arid ecology is majinly determined by
I1-1
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the total amount and distribution of rsinfall and to & more 1imi-
ted extent by soil type, topography and elevstlon. Rainfall ia
unpredicteble, highly variable, and extended periods of drought
are more the rule than the exception. In other words, rainfall
fluotustes and beeéuse of this the ecological balancs betwesn oli-
matlc condltions, vegetation, anlmasl 1life and eoll blotse is precar-
ious, and.any land misuse pressures will upset it. The damage may
be irrevernible with severe and continued misuse, which has beesn
-tha case in the Sudants marginal lands,

Desartification In the Sudan is a man-made phenomanon caused
by euch land mlsuse preassures as overgrazing, lrrational cultiva-
tion, wood cutting and deforestatlon, uprooting shrubs for fuel,
lowering water tables due to increamsed water use and burning grass-
lande, forests and shrublands.

Sudanese sclentists, technicians and policy makers know from
thelr own experlence and investigations, and from the experisnce
and inveetigations og others that desert encroachment can be con-
trolled and rehebilitated. Accordlngly, a Desert Zncroa hment
Control and Rehabilltation Programme (D.E.C.A.R.P.) hap been for-
mulated. The proposed programme of action is bmsed primarlly on
the premlse that desert encroachment is & conmeguence of man's
mctivities and that man can change hle weys to his and soclety's
benefit, In oéher words, desert encroachment is a human problem
and it will take humans to solve 1t,

D.E.C.A.R.P,'a action programme includes cessation of culti-
vation on areas susceptible to wind erosion, crop legume rotlatilons
in lieu of continuous cultivation, improved cultivation methcds
..d use of s0il and water censervation structures, establishment

of grazinpg cooperatlves and policles, integration of the range
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liveetock and agriculture industries, rationallzed use of renga~-
lands through controlled and deferred rotation grazing, range seed-
ing and improvement, construction of fire lLines, integration of
water provislon and range conservetion and management activities,
surface and ground water develocpment for small-scale lrrigation,
water spreading, development of town perimeters, afforestation,
sand dune stabilization, development of shelterbelts and astablish~
ment of wildlife reserves.

Ipplementetion strategies have been identified and & coordina-

tiong and execution infrastructure has been formulated.

DESERTIFICATION - THE TANZANIAR
SITUATION

DARKOH ¥,B,K., Kenyata Universi-
ty College, TANZANIA

Tanzanla, which lles between latitudes 10 and 12°S, provides
g good example of a tropical country with an equatorlal climate
that 1s affected by moderate to high degreesof desertification ha-
zardo. Not much ls known mbout the actual extent or rate of deser-
tification but a rumber of important studles are belng undertaken.
These, coupled ;Lth work being done by the Fores?ry Department and
the on-geing campaign of educating the people in the rural aresas
oﬁ the importance of afforestation,'are gradually increasing our
understanding and ewarenese of desertification and 1ts social and
environmental implications. Estimstes show that between 25 and 75
per cent of the country, recelving a mean annual rainfa}l of 2000-
8000 mm, is susceptlble to desertification, the primary sfflicted

areas being the semi-arid central part of the territory including

I1-2
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the region surrounding the new capital of Dodoma, the lake Victoria
basin (Sukumaland) and the Masal country stretching northward to the
Kenya border, In the central belt, desertification i3 revealed iﬁ
"the stripping of the top - soll, accelerated run-off, gully erosion
on slopes and/or sheet eroslon or deposition in flat 1lands", In the
northwestern semi-arid areas of Sukumaland, the symptoms include
"the stony or rocky surfaces subject to areal stripping by deflstion
- or sheetwash", In central Tanzanie, the number of people and cattle
has increased dramatically and quasistatic agricultural methods have
been adopted without proper soil and water management systems for
this low rainfall area, The vegetation has been highly degraded and
the land rendered sterile and useless to man and beast. Soil erosion
and sedimentation have affected river catchment areas, the worst
afflicted district being Kondoa-lrangi, where badland topography has
developed, with innumerable gullies and sand-~choked rivers criss-
croassing and mantling newly cultivated fields. Pilot studies on se-
dimentation ratea in four reservoirs in the Dodoma regioc. and one
in Arusha have revealed annual average sediment yields of 200-700
uzlkmz, high enough to cause some of the reservoirs like the Tkowa
and Matunbulu to be silted completely in only 25-30 years.Much of the
desertification in Sukumaland is due to overcultivation,poor land ma-
nagement and the wholesale repetitive clearing of vegetation, es-
peclally during the antl-tse tse campalgns initiated by the British
colonial administrators in the 1920s. In the northern part of the
country, the principal cause of desertification appears to be cver-
grazing.The sityation has also been cempounded by periodic bush fires
11ke the recent one{Octéber 1979)which destroyed some 10,000-20,000 ha
on the slopes of Mt.Kilimanjaro.The threat posed by excessive collec-
tion of voodbfor charcoal and firewood for both domestic and in-

dustrial uses {such as curing tobacco) is be-
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coming serious. Betwsen 1959 and %970, for example, the total fuel-
wood consumption in the country increased by 35 per cent and it is
egtimated that charcoam) conpumption alone will iﬁcrease at an alarm-
ing 1,000 per cent from the 1970 levels of 0.5 million cubic metres
to some 5.6 million cublc metres per annum by the end of the centu-
ry. Tree fellling is twice ms much as it was fifty years ago. At-
tempts have been made in some parts of Tanzania to arrest the 8i-
tuation, but the country has yet to formulate end embark on a co-
herent, systematic and coordinated programme of development in the
degraded semi-erid areas as a whole., In some districts, there have
been a netable interest amonpg local people to esteblish village
woodlots or small tree ghambas, but production and swift distrlbu;
tion of seedlings, periodic outbreake of bush fires, illegal poach-
ing for fuelwood and unrestricted grazing end browsing by domestic
animele have been limiting factors. The Ministry of Animal Produc-
tion end Natural Resources has established tree sesedling nurserles
in many parts of the country and has distributed hundreds of thou-
sende of wvarioue specles for planting to the villages. In coopera-
tion with the Institute of Adult Education, 1t has recently mount-
ed a campaigﬁ fo educate people on the dangers og degertification
gnd the importance of afforestation. In the Dodoma region, the
Ministry has estesblished an ambitlous conservatlon programma call-
ed HADO {Hifadhi ya Ardhi Dodoma) under which, to date, some 7,500
nectares of denuded land have been reclaimaﬁ in Eondon, Mpwapwa
and Dodoma districts through s speclesl tree planting and terrgc-
Actlon plan at the national level to arregt deger-

ing programme.

tification lancludes the formulation of s natlonal land pollicy,

carryling out land capabllity gtudles, preparation of reglonal and

reductlion of fuelwood consumptlion by us-

physlcel land use plans,
and

sion
tap q1*wpnative sources of cnergy, control of soil eroslo
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OYergrezing, prometion of popular participatlon, training of eavi-

roomentsl managers and encouragement of research. There 1g also
the need to develop methods for monitering eavironmental impact
to dlecover, counteract and control desertification. Pinnlly, the
basically single set (tree planting) remedlsl measure and plece;
meal, sectoral approach being applied towsrds the sclution of the
whole problem of dryland environmental degradation-and-recovery
In the country at présent. should give way to a more concaerted,
comprehensive and lntegrated approach. Development and management
of traditionel resource oystems ln merginal lands need careful
planning.

BVALUATION OF DESERTIFICATION
IN¥ EGYPT

KISHK M.A,, El-Minia University,

EGYPT

The advancling deserte threaten the Egyptian agriculiure to a
great extent. Acoording to the world map of desertificatlon Egypt
La loocated within the arid to hyper arid zones and the rlek of de-
gertification Le high to very high. The sltustion has beea made

worge by the following factorst
1 - Bgypt le largely agricultural and the Egyptian economy

dupends very much on land. The agricultural sector oon-
tributea to sbout 30% of the GDE,

2 ; The pressure of lncreased population combined with the
pcarcity of the cultivated areas which forces people to
ask more of the land than it can give.

3 - The absence of Bils alluvium after the Bigh Dam, The

great lmportance of the ¥ile alluvium was 1ts abllity
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to defend the fertile oultivated scils of Egypt agalnst
the desert attack.

4 - The demage may be irreversible with theé severe and oon;
tinued misuse and poor management, which ls the case in
the marginal lands in Egypt.

The "Plan of Action 10 Combat Desertifjcation™ adopted by the
UBCCD opens with a recommendation that desertification should bs
assesged and evaluatsd, both in terms of a conilnuoue monitoring
of the Process and the evaluation of specific sltuatiocns.

Apart from the land use or mususe, the gpecific situation in
Egypt that needs to be considered is the fact that the desert se-
diments ere coatinuaslly added to the fertile cultivated sollas 4f
the Wile Valley and Delta, elther by torrents, winds or gravity,
forming an interference zone of desert and aslluvial sediments,

This study brings together all the studies that pointed out
the danger of incremsing asttack of the desert agalnet the solls of
Egypt with speciml reference to the sltuation of desertification
in the fringes of the Eile Valley and Delta.

The indications of the danger of desert attack and the urgent
and long-term measures %o avoid the damage or stop the progress of

desert sre presented and discussed in thls paper.

THE DESERTIFICATION AND AGRICULTURAL
RESOURCE PROBLEM IF JORDAN

ABU ORABI G.A,
Miniptry of Agrloulture,
JORDAN

Agriocultursl resources are very important to Jordan mostly

Ana tn the fact that the mnjor part of the couantry is desert end



~88-
only 13% of the total areas receivea an average annual rainfall ex-
eeed;ng 250 mm. The country'e imports of food are twice the local
production. Since other resources are also scarce, degradation of
agricultural resources puts a remarkable stress on the poselibili-
ties of Jordan's sconomy.

?ha_causea of poils degradation are as follows?

- plowing of hilly and sloping lands; -

- overgrasingi

= plant removali

= unwiee activities along atreembeds;

- floode}

- drought:

~ pature of land use.

Sharp increase in the population of this country - dus to
maps migration of Palestinians from larael to Jordan in 1948, 1956
and 1967 hap resulted in an enhanced food demanda of thila couatry
ﬁ?‘ contributed to grealer pressure on 1te farming and rangelands .
The olty and villege expansion, being carried out mainly on good
agricultural lands is but one reason for desertification in Jordaa,

Even a more aefiouu problem i{s soll ercsion, chlefly on hilly
and sloping lande which started in the sarly fiftles with the fnt-
roduction of mechaniszation. The major mistake committed in this re-
gard was using the tractor to plow against the contour lines, ,
which was easier, end by way of the disc plow and mould-board in-
gtead of the duck plows and contour plo;ing practiced earller with
the help of animale. Buch practices carrled on for about 30 years
leave i many cages bare rocks with little or ano soll on top.dmong
other unwige land nse practices were farming of marginal lands {in

areas with less than 200 ym rainfall) and e shift from grape to
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cersal production in mountainous areas which ogocuresd due to de~

struction of Jordan's vineyards by lnsects.

Increased pressurs on land reecurces combined with specifio
¢limatic and soll conditlons, l.e. short rﬁlny season with strong
thunderstorme and droughte {(once in few years) and loose eoil utruo;
ture with thin organic¢ layer - have led to numercua flooding (dur;
ing the shower period) and accelaration of natural erosion proocss-
sed.

Uncontrolled overgrazing, particularly of goate, in the desert
and mountainous | areas worasgned by the migration of livestock ae~
roes the borders from Saudi Arebla, Irag and Syria presents another
serious problem leading to disepearance of most sulitable grasses
in some areas.

While i1a the early yeare of thies ¢entury most of Jordan's mo-
untalns were covered with forests, heavy cutting of treeam initiated
with the conetruction of Saudl rallweys exposed major portion of
8011 to erosion in these areas,

Estimates of total losses of soil due to different causes sug-
geat that 2.5 thousand heoteres of Jordan's soil resources have
baen lost every year for the past 5C yesrs.

Jordan'e next Filve-Year Plan Development (1981-1985) includes
the followlng projects aimed at resource management aasd desertifi-
ocation controls

. Land Chbability Mapping Projeot)

-~ Ranpe Development Projacti
Highland Development Projecti

= Natural Afforestation Plani
Soil Conservatlon Projeoct in the Zarga Catohment.



~90~
THE JMPACT OF INTRODUCED TECH.
NOLOGY ON DESERTIFICATION IN
THE ARAB COUNTRIES

BARKOUDAE Y., ACSAD,
SYRIA

During the last century the arld end seml-arid lands of the

" Fear East and North Africa were inhabited and exploited by nomads.
Their main resource of living was a primitive dry farming aufticl;
ent for subslietence, plus sheep and goet herding. Transhumance and
mlgration during the wet and the dry seasone was a necassity for
exiatence, Nature was limiting the aumber of inhabitsnts and live~
stoock severely.

Reoently, through the introduction of tractors, vast arsas of
arld landg have been ploughed each raeiny year. The natural vegeta-
tion which afforded fodder for sheep and goats 1is now destroyed and
the soll le left to the mercy of wind and water serosion. Cwing to
the fact that the rain ie not aufficlent for dry ferming each year,
these arsble lendes ars lost to the desert.

The introduotion of motorised transportation of the enlmals to
any part of the arid lends and the pomsaibillty of using tankers to
deliver water pubjected the whole area to overgrezing ead early
graring. The impact of man on merginal ereas lncrensed through the
use of truoks. The result is an advance of the desert.

The $ntroduction of grilllng in search for underground water
opened new posqibllltles for living and livestock husbandry in mar-
pinal areas, Irrigated agriculture flourished 1n some parte by
thase meana., But the iganorance of nature posslbilitles brought

about soms catastrophes. Through pumping water in the water-shbed
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sreas many eprings ran dry and whole villages with thelr fields
were deserted. The desert was walting to take over.

The ecosystem in arld aress is a very delicate, balanced and
fraglile thing. Before we learn to understand 1t we havé to be very
careful in exploiting it. The pressure of human race lncrease and
the improvement of life stendarde is asking more products from artd
lends in the Arab countries. It is our task to think of en adapt-
ed technology sultable for these areas to pave them from deserti-

fication.

RECLANATION OF ARID LANDS
IN THE ARAB COUNTRIES

OSMAN A., ACSAD, SYRIA

The Arab Center for the Studfes of Arid Zones and Dry lands
~ ACBAD - hms particular intereet in the etudles of naturel re-
sources in the Arab vountries. The arid area represents an impor-
tant part of the Arab world. More than 87% of the total area has
less than 150 mm. rainfall. The development of agricultural re-
gpources tekes into consideration problems related to aridity a~4
depertification. Reclamatlon of arid lands deals with salinity,
high water table, dreinsge problems, crop rotatlion, land manage-
ment and many other problems, ACSAD'g experience shows that an
integreted development for combating desertification should be
baged on national, reglonal and international cooperation.

Several examples could illustrate this cooperatlon. The stu-
diee in Deir El-Zor Station mre carried out by &GSAD with the coo-
peration of the Ministry of Agriculture and Agrarian Reform and
the General Administration for the Development of the Euphrates

Basin, deal with irrigation and drainage tecbnlqueg, the water

Llml
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requirement for field crops,cotton end sugar beets, the nutritional
aspect of the main crops under salt affected s0ils and land manage-
ment and crop rotation under arid conditions,

Other examples could be specified, e.g. the Human Project, the
Seed Multiplication Project and the National Park at El-Kouf in Libya.

Preliminary results show that technology is available and could
be applied where and when cooperation is possible between the count-
.ries themaelves, the national, the regional and the international

organizations,

A SUMMARY OF YEMEN HYDROLOCY
NOMAN'S.A., Corporation of 0il and

Mineral Resources, Y,A.R.

Phyaical Cpnditions:

Yemen 18 located at the southern tip of the Arabian Peninsula,
between the latitudes of 12°14' and 68°,

The major part of the country consists of two mountainous
chains, one runs north-south from the acuth of Saudi Arabla to
the PDRY and the second from the Red Sea to Uman.

It 18 under a maritime influence in the west, coming from the
Red Sea and in the south from the Gulf of Aden. It is under a con-
tinental influence in the east coming from the desert of Rub Al
Khali and in the north from the Middle East Peninsula.

Although the country is small {n size (135,200 kmz), it has a
high variety in hydrological conditions, because of the combination
of its topograpihdc features, climatic regime and geological forma-

t.- na and structure.
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We can . define 5 major water reeources uaitss:

1.Engtern Lowlandet It is & psrt of the deasrt of Rub Al Kpali,

2. Eﬁﬂtﬂ:ﬂ M;ﬂlggdﬁl

3.Highlandet

the yearly rafn~fall is less than 100 ma,
and the groundwater 1s uaually at a great
depth and often salins, ualeas it be-

nefits from the recharge of wadis coming
from the highlands.

This zone 18 . 1ying between 1000 and 1500 =,
and hae yearly rainfall which is lower than
200 mm; however perennial streams are found
in the major wadls of the watershed. The
ground water of good gquality is usually
found in the alluvium valleys and plalne
bullt up by these wadles. The precumbrian
formations ares dominant, although they have
not yet been studied thoroughly From present
experisnce it mseeme that thelr aquifers ere
poor in gquantlty and quality.

Although the rainfell la higher (betweea 300

and 900 mm) the occurrence of surface water 1s

1imited to some springs and small perennial
streamsthe pteady scurce of supply ls grounde

water. The extraction of groundwater has been
mostly limited to the ‘alluvium bapins from
hand dug wells, until the introduction of
the dri{lling technlgues, which has been oOpen-
ing up the socess to the deep equifers of the
herd rock. The pedimentary formatlons sre

found usuelly in the northern part and range
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frem good to poor mquifers, the Crataceous-
Tertiery sandatones are best, the wol-
canic formations of the central and scuthern
part are not very reliable, but the Guater-
Bary formatlons have ususlly some good agui-
. fera.

‘. §gg£ﬂggg_gnl§gdﬁfThey are the reglon which recelves the high-
aet rainfall {up to 1000 mm), Therefore, wa-
ter is available 1in perennis) streams mnd
oumerous gpringe.

The groundwater hap been largely deve-
loped in the alluvium plains but due to phy-
gical constreint (high gradient or hard rock)
and the abundency of rain, the groundwater
has not yet been fully investigated.

5. Yeatern LowiapdgtIt is the aslluvium plain stretching from the
'Saudi border to the FDRY border called Teha-
ma. It 18 traverged by eeven major wadls which
enter into the Tehama ap perennial streams
but 1nfiltrate into the alluvium before res-
ching the Red Sea. The recharge from
these wadis is feeding "Wadi type™ aquifers
whlch are usually of good yield and of good
quelity of water. The feasibility of the dlig-
ging in the elluvium and the shallow aqui-
fers allowed an lmportant development of

these aquifers by mesns of hand dug wells
and this hag been relnforced during the
last 20 years by the use of pumps and mo-
torg. The introduction of tube wells in the
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Tehama appeared tn the last Yeara,
but they are still limited because
of their prohibitive coet. Salt wa-
ter invesion of aquifers near the

Red Sea le of increasing concern.

SITUATION IN THE WATER RESOURCES ACTIVITIES:

The country has faced an “economical boom™ since 1974, from
the remittance of the migrants. The new cash flow hes been partly
invested in irrigatiom wells, or Itsdomestioc use water projecta.

Ap a consequence, the oumber of drilling companles, local as well
ap foreign has been tremendously Increasing from 10 to over 75
within 4 years. However, 1f the coast of drilling was very hig.
during the first year, it went up to ' '$900 per m in the yearof 1578,
it 1a now comlng down to an everage cost of $300 per m.

Simflarly the market for pumps and motors opened up but the
dlversity ls very 1imited. Motors are ususlly of Japanese make
diesel v. electric type with a power of 20 t¢ 23 Hp and the pumps
are ilmited to s few brands and a few typens. The existing situa-
tion Lln the market restrictaconsiderably ths posblbillty of mat-
ching the wells with the pumping units. It is not unusual to find
welle with pumps or motors which have a power at least doubla of
what ie required.

Prom the forelgn assistance slde, more then 20 bliateral of
multilateral sgencies are funding over 50 water projects through-
out the country. These water projects arse elther domestic water
or rural weter supply or lrrigation schemes. Ag & congequence of

the diversity tn the origin of the donors there is a high dlversi-

ty in the standesrds of design, type of eguipment and strategy 1n-
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volved in implementing these projects. Furthermore, since the mar-
ket ia not remdy to supply a large cholce 1n the squipment and
spare parts, the majority of these projects sre facing groblems la

the maintenance and in the continuity of thair activities.

PROBLEMS OF THE WATER RESQURCES CONTROL AND EXPLOITATION:

There are nine govermmental agencles deallng with water acti-
vities as Lt can be seen in the Table 1. Moaet of them have been
areated within the last 15 years to meet ths short - term needs of
the faat development of the aation in the agriculture and drinke
ing water fields. But it is coming to a poit where the lnstitutio-
nal respenaihllities of these agencles are now and then overlapp-
iog and therefore decreaalng thelr effectlveaness in carrying out
their respeotive duties., Although the need for a national water
resourcse councll or a Co-ordinating Council to solve the confllce-
ting mituation has besen pointed out by some of theee agencies, it
h;n not yei been oreatsd offlclally because of the exlating high-
1y comple institutional situation in this field (refer to Table

1}.
Banides the lnatitutlonal problem, an effective control of

ths water resources has been hindered by the lack of etudies of

the hydrogeology of the regions and of the monitoring of the ex-
ploitation of the ground #ater, Although eome limited reglons have
besn coversd during the implementatlon 6f water projecte, the water
vesources of the major part of the couatry remain unknoan' there~
ihus. making leas effeotlve any implamentatlon of water laws, sin-

¢e the regional water balsnces are aot fully defined.
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GROUNDWATER OP NORTH ARABIAN DESERTS
AND ITS UTILIZATION
GOLUBEY 3.M,
Glavzarubezhvodatfoy, USSR

Borthern Arabta ie located in the subtropleal desert belt that
is remarkable for its hot and dry climate. Vast etony and rarely
eandy deserte are found within this spacious territory, namely:
Syrian, Ei-Hadjara, El-Hammad, En-Shaamiya, Dibdiba etc. Sevefo
naturel conditlone, shortage or absence of reliable sources of in-
duatrlal and domestic water supply make 1t difficult for man to
live and sarn his means of subsistence. Therefore, an integrated
study and development of deserts, their multieide use of rich natu-
ral resources ls but a common goal for all countrles (Jordan, Irag,
Quwait, Saudi Arabla, Syrla) of this reglon, Thus, one of the first
priority tasks is the ptudy of groundwater resources and elabora-
Eion of the scientifiecally-grounded érogramme of their utllization

under conditions of water-deficlent deserts.
The territory under atudy ie, in the context of structure,

the northern edge of the Arablan plate coihciding with an immensse
natural reservolr (basin) of groundwater. Several water-besring
complexes have been revealed in the recent years within the upper
hydrodynamie floor of this basin. Thay colncided with depositions
related to perlods from trimesic to contemporary and dietributed
regionally. The moet water-abounding rooka in the Syrian and El-‘
Hadjere deserts are fipsured and cavernous limestones and dolomi-
tes of upper Crataceous perlod, Falaeogens and Mgocens. Well pro-
ductivity in these sedimenta amounis %o 4-17 1/se0 reaching 89~113
1/sec within the zones of disruption. Subsurfsce waterbearing lay-

ers are ueually of higher salinity. Presh groundwater le develop-

13T
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ed within the valleys of intermittent streams in sandy areas, How-

ever, the major reaocurces of fresh and lowegalinlty groundwater
are formed at a depth of over 100 m within the areas composed of
cavernous 1lmestonga and in the zones of fractures which sarve as
natural regional drains. This zone of fractures 1s oharacteriged
by a flow of fresh groundwater while water of higher salinity
{1.0 « 215 /1) 1s spread beyond 1ts bounderies. Thus, the zones
of teotonical disruptions are promising in the surveying of pos-
.alble fresh groundwater in the deserts of Northera Arabia.

Wells of 100 to 1000 m depth are the maln water-intake devi-
ces. Froduction wells are squipped with immersion pumpe. Ground-
water intake in different regions of Northern Arabla increases
every year. The isotope composition of groundwater in that area
revealg that the present replenishment of ita supplies under arid con-
ditions 18 negligible. Therefore, incresse in water lntake cen re-
sult in acnesiderable deplation of unrenewable groundwater suppli-
en. This seta forth a neceseity to implement a number of measgures

to consarve and rationally use the groundwater resourcea.

IMPACT OF IRRIGATION ON NATURAL

VEGETATION IR RAJASTHAN
NATHAWAT @,5., University of

Rajasthan, INDIA

Irrigatlon by the Gang Canal {1928), the Bhakra Canal (1954),
and the Rajasthan Canal (1961} in the north-western parts of the
Thar Demsrt of Rajssthan has converted the once uninhabited waste

1sad iatc humntng sgriculture fislds. Irrigation lnvolves greater

humen activity in a particular area and brings abont fundamental

changee in the landscapo,'aoil compositiocn and 1te water content,
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ag well as transformation of micro-climates and their heat ba-
lance. The natural vegetation, which is the outcome of long ad~-
Justments and adaptations of plant epecies having evolved in
harmony with the changlng environment, is indiscriminately cles-
red from commend srems.Weeds are introduced through thé Canal water
or as contaminante of seeds. There 1s a heavy pressure of live-
stock on uncommended areas, which are overgrazed. In addttion,

the woody shrubs are exhsusted for fuel wood requirsment. Use of
inpecticlides and pesticlides bringe - further imbalence ia the ir-
rigated area.

Irrigation in dry end arid regilons rasulte in an accumula=-
tion of soluble ealts and at places even water-logging mey also
take place. Improvement of water relations is the only remedy
for euch sollss otherwise 1% will ultimmately Jeopardise the plant
survival, Haloxylon sallcornicum and Sneda fructicosa nativs
plante can be utilized for reduclng theé salt content of gelline

eolls.
While introducing exotic species in an irrigated arid tract,

1ts competitive value against the indigenous specles end other
utilitarian aspects should be examined. Owing to the over-expl -
tation of natural vegeiatlon for grazing and fuel wood purpo-
ses, there is & danger of thelr fast dlsappearance and 8o the
genetic pool of natural vegetatlon of such spacialised habltatas

should be malntalned so that they may be expanded as need

srisea,
In the Gang canal and the Bhakare canal systes, theres is 20

provision for afforestatlion and pasture development programmes.
A proper belance should be meinteined 1n the commapnd ares,

afforestation area, and the paature development programmes. Sone

I3-2
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areas should be left undisturbed for natural vegetatlon to g}o-
pragate.
Por water-logged areas, lift irrigation and plantation of
fast transpiring plent spacies would be useful.
Yhera dams are construpted on the rivera, the river-beds
downstream can be utilized for the plantation of plaat species

good for fuel and fodder purposes.

INTEGRATED DEVELOFMENT FOR
SIESTAN DESERT IN APGHANISTAN

SAID MURTAZA, Ministry of Plann-
ing, DEMOCRATIC REPUBLIC OF

AFGHANISTAN

The great inland basin extending over 20,000 square kilome-
ters,. known as SIESTAN, lying along the Iranlan-Afghan
border, is the biggeat desert of Afghanistan. Historical etudi-
es phow that the aree was inhabited for centuriea and numerous
rulns of forts and villages oonfirm that thls area was once
thiockly populated and highly cultivated, Degertification haa been
caused by vagaries of Helmand River, moving from one ead to ano-
ther in the delta, and flooding of vaat areas osusing immease
demage to agriculture and economy. Today, the area is an lsole-
ted community, incapable of melf-improvement,

Integrated development plan to combat desertificatlion in
this arsa oan change the desert to a granary of Afghanistan,Tam-
ing the flows of Helmand River which has for 75% yeara, Over
2.76 billion cublc meters of unused water passing through the
desply cut river channal, by irrigation and flood control sche-
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mes, conservation measures, sand dune fixation, and rangeland de-
velopment, can bring this area to glory agaln.

The Democratic Republic of Afghanlstan (DRA) has leunched a
comprehensive plan to combat desertification In this area. A mul-~
tipurpose dam bullt on the Helmend River has put to use about 2 bil-
lion cubic metere of water which is less than 50 per ceant of the
run-off at the dam site. The dam, bullt with ecrest st E1,1050
meters above sea level hms an open-cut spillway on the rlght abut-
ment, at E1.1033. Storage ls thus not taking place in top 7 m of
the reservolr. A new ;plllway is under constructlon %o install 8
reguleting gates and ralse the storege level at El. 1048 and 1in-
oreaslng the atored water by 1 billicn cublc meters.This will
not solve the problem. The solution lies in an integrated deve-
lopment approach comprieing:

q) flood oontrol measufes.

b) irrigation of the arid land,

¢} appropriste drainage measures,

d) communications,

a) agricultural mnd supporting services.

DRA hma started a flood control scheme. {(Kamal EKhan Flood
Control Project) near the tail of the Helmand River, whlch eompri-
ses the construction of 2 low-d iversion dema and about 20 km of
dikes, with provislon for irrigation canal off-takes and & small
hydro-power statlon on the main diverslon dam,but the problem ia
tremendous in magnitude, reguiring considerable ipnstitutional and
financial support.

The paper dlscueses the maln features of the Siestan Desert

and the proposed measuras to convert the desert to a granary.
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PROBLEM3 OP INTEGRATED ECOROMIC
DEVELOFMENT QF INDIAN DRYLAKDS
SDASYUK G,V.,, Institute of QGao-

graphy, Academy of Sciences,
USSR

Invegtigation of economic development in the arid regions of
India may well provldé algnificant baslo inputs for generalization
of the experience availabls to date In the overall development of
arid regloas and control of desertificmtion in the epecific condl-
tions of the developing countries. In Indla, arid territories mo-
eount for 60% of the total arem sad feature a variety of types,
from extrems aridity in the Thar Desert and those of the highlandas
to the numerous reglons with unsteady molsture supply.

As in moot other developing countrles, Indie's arid and espe-
cislly desert regions are the most baokward onea in the socio-econe—
qio sense. Rajasthan, Kutch and Kathiawar that form the north-wee~
tern, most erid zone 1a Indla, represented formerly a conhglomerats
of multipie emall feudal princedoms in the colonlal period, Nowa-
deys this ls & zone of low-produciive agriculture, largely non-ir-
rigated farmling and transhumeant pastoral livestock husbandry.

Rapid populstion growth sgainet poor diversification of the
pectoral structure of the sconomy in the arid regions and the 1i-
mited poteantial of a few cities for the abasorption of rursl popula-
tion leads to a direct increase of the hamographlc preseure on the
arens' unstable ecosystems. What le more,the process is going on with
a noted acceleration. Commencing the 1920s,. the populaticn growth
rates 1 Rajasthan, the state holding the major area of the Thar
Besert, has beesn steadlly rvaning shead of the natlonal average.
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The lead took on a significant new soope 1a the 19508, reaching

maximum in 1971-81 (32.36 againet 25.7%). The Rajosthan popula~
tion grew from 14 milllon in 1941 to 34 millioa in 1981, with
over 8 million of the total inecrement falling within the laat
decade; the average deasity of populated arid reglons.

These soclo-demcgraphic processes are accompanled by the vi;
gorous plowing of marginal lande and reduction of grazing lands
agalnet = continually growing llvestock populatioan. The multiple
price lncreases of petroproducts in the 1970s caused faster cutt-
ing of tree-shrub vegetatlon for fuel in the peasant farmatesads.
In sum, these constitute the principle anthropogenic factors of
soclo-economic backwardnese subverting the normal restoration
eycles of renewable natural resources and responsible for the
aver lncreasing scops of demertification. Some estimntes put at
70% Indla‘'s arid territorles now belng efflicted by eome or other
landsgcape degradation factors. ,

By the efforts of the Central Researoh Institute for India's
Arid Zone in Jodhpur, Internatifonal Inatitute of Semiarid Tropl-
cal Cultures in Hyderabad end other research centers, extenaive
xnowledge has been mcoumulated to date concerning desertification
control procedures and methods for optimization of the use of land
and water resourcee and improved productivity of crop husbandry.

The knowledge deservee special investigation and dissemina-
tion. Yat experlence has showa the poverty of the major mass of
the land-poor and land-lesss pessantry to set s principal barrlgr
in the way of "diffusion of novelties® (the latter feature come
monly relatively higher capltal requiremsnte).

Improvement of the desertification control procedures and

progress of irrigation cannot be meen therefore as the only way
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to break the viclous circle out of s0clo-economlic backwardnega,
poverty and degradation of nature.

By the scele of irrigation development India ranks among the
world's leading countries, having a total of irrigated lands agual
to 21 miilion and 35 milllon hecteree, or 17.6 and 24.6% of the
orcppling ares, 1n1950-51 and 1976-77 reepectively. According to
offiolal entimates, when its Irrigation potential has bsen fully
utilized, the proportion of India's irrigeted lands can bs brought
up to 50%, For all that, some of the most developed reglons like
Tamil Nadu, Gujarat, Punjab and Haryana are mpproaching total de-
pletion of water resources including groandwater runoff. A vital
challenge there ie to optimize the use of water resources by all
poasible meane, whether technical (so far around 40% of the water
in the Lrrigation network is lost through evaporation) or more
complex and integrated, relying primerily on the comprehensive
development of the river bmsina. Yet these problems are fear from
belng resolved. Io common with other countries, India needs to de-
velop & sclence-based justiflcatlion for the grandiose projecte
simed at inter-baain diverslons of river discharge, and installa-
tion of & slagle counkry-wlde water system and the latter's corre~
latton (coordination, priorxtization) with ths means now avallabie
to maximize the recrultment of local and reglonal resources for
these purposes.

Even - Lth complete reallpation of the irrigatlon poteatlal,
the greater part of In&}a, including 1}5 arid zone, cannol be
provided with irrigation. The country set itselfl the task to In-
corporate the "green revolution®™ into the non-irrigated farming
sone, yet the problem is hard to solve because of the ecologicsl
cooditlons thers. The primary tool to ward off the continulng

pressure on the ecosystems and prevent desertificatlon is seen
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1n the diversification of productlon on the basls of industriali-
sation, the move able to divert part of the population from agri-
culture snd set up conditions for agricultural upsurge on the in-
duptrial bapls and for general acceleration of soclo-economic
prograss.
¥hatever industry 1e now exlsting in the arid reglone is dls-

integrated and low in production scope. The dominant sector la

& phandicraft rural lndustry which supporte the existence of resla-
tively closed and underdevaloped ¥vlllage communities; there.are
individual mining centres in Zawar, Khetri~Singhana and Kho-Dari=-
bo and some processing industries operated om local contente(texf
tile, sugar, oreemeriems etc.). Ia total, Bejssthan, for example,
accounts for a bare two perceant of tbe country's industrial out-
put. The larger olties 1n Rajasthan - Jaipur, Udaipur, Jodhpur,
Bikagper eot¢,, all of them former capltale of the like-naked
princedoms, are loosely connected with one another and the eaviws
rons. 4 clapslc example of ”duallsm'.taken to mean here a prodmnc-
tion and territorlal gap between a metropolitan centre and ite
backward sgrarian environment is Hyderabed, the capital of the
Andhrs Pradesh state, a mllllonalre city located in the ocentre

of Telenghana, a legging arid. regionsIn the yeara of independen~
ce a sew large sea-port, Kandla, was built in the aouth-east'of

the Kutch Peninsula. Yet the efficieat operation of the well-
aquipped port runs up egailst the economic backwardness of the
territory gravitating to if.

Inter-peotoral integratioa on a territorial boels (of the
tndustries and of industry with mgriculture and other sectors)
seams %0 be one of the necesssry ways to dlversification and eco~
nomic upsurge in the arid regions. The latter could be more ef-

fective if combined wilth the consollidation of the production base

-

BT
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of the citles, expansion of thelr capacity to absorb rursl migra-
nte, and envigoration of their links with thas agrarian eaviron-
ment. The latter would stand a lot to galn from revival of the
medium and small towns.
Poor provision of energy resources and atifling energy defi-

eit hinder industrlalisation and general economic progress in the
arid reglons. In Indla efforte sre belng taken to expand thelr

onergy bape, as a8 nuclear power plant wap commissioned in Rajea~

than, design work is in progress for a nuclear-ppwered agro-indus-
trial complex ian Oujarat, and bilogaw installations find increas—

ing application in rurel areas. Nevertheless the problem of ensr-~
BY eupply remalna lergely unrssolved and calla for more vlgorous
efforte torlncreaae power supply for imdustry, provide adequate
fuel for villages, and harness new sourcss - solar and wind ener-
&Y.

Upsurge of poorly developed areas is proclaimed as a key ob-
Jective of regional planning in India., A Programme for Drought-
Prone Reglons has been underway since the mid-1970s, ir. additlon
to special development programs designed by the governments of

the elght atates holding arid territories. Almost avery year the
central Government allocates funds to give mids to the drought-

and flood-etrioken regions. Apart from some duplication of ef-
fort between these programsa, one oannot help notlecing thrt their
approsch to the problems concerned with the upsurge of the arid
reglons and oontroi of desertification is not comprehensive enough,
with particulerly little attention given to the soclal basis of
the anthropogenic factors of desertificaticn. Neither is the in-
stitutional mechanism designed to put these programs into effect
or thelr scisatiflc justificatlon enywhere near adequate. Appa-
rently the oomplsxity of the problems to do with the upsurge of
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the arid and other underdeveloped reglone ip such that they-onn—
not be handled "in isolation™. Rather they demand epecial atton;
tion as part of the system of the country's s0clo~ecologico-eco-
nomic zonmtion for planning purposes.

The twenty-year experlence of cooperatlion between Indlan
and Sovist geographers in the development of rzonation for plana-
1ng reveals broasd potentiml for the application of Soviet molen~-
tific and prectical achlevementse in the fleld of reglonal planp-
ing to the specific condltions of the developlng countries.

THE ROLE OF TECHNOLOGY INPORMATIOR
THANSFER IN INTEGRATED DEVELOFMENT

PATRICIA PAYIORE, University
of Arizona, USA

Degertification date banked in the peveral exisilng world
aystems dedicated to thie type of informetion testify that thare
has never been a lack of sclentific research attention pald to
this phenomenon, Information resources g0 back several genherations,
and the basic research further back than that, The fallure, there-
fore, to implement the various plans of ectlon? international, re-
glonal, nationsl, local, has pot been due to léck of knowledge
but rather to cultural, educetional, and political obstacles. [t
ie increasingly important, therefors, to institute some mechaniss
by which technology informatlon tranafer 1is employed in lntegra-
ted development schemes dealing with desertilication. On this
front at least we may hope to create ithe impetue necessary to
begin the forward motlon the situstion requires.

On an internstional basis, the tranafer of techaleal infor-

metion e now not only gquite possible but te actually operational
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in several instances. There 18 no technical reascn, therefora;
why a globsl arid lande information system ocannot be achleved
for the benefit of those many countries totally or partially
characterized ag arid. Among these are the peveral plagued by
desertification, even though they are not deserts in the conven-
tional sengse. The wealth of Information already aveilabie about
how to cope w;th this degradatioq,of land so desperately needed

for foo& productlion would, through such a pystem, enable the In-
habltante of those areas to begin to take on the responaibility
Tor manpgement of their land resources themselvea, svea though
the political bounderles of such areas may overlap. Intesgrated
attacks oo the problem reglonally would tend to stabllize many

agpects of the situation because the Information on which the
regeneration was based would be directly related to local pro-

blems, focussed specifically on immedirte projecte tallored to
current nseds.

The diffusloa of within~country technology must be viewed
not just in terms of an act of transfer but in terms of the act

of integrating many elements of motlon traditionally sdministe-
red separately. While the blesailng of separate governmeats would
be required initially to get such integrated action underway, the
education and tralning of fteld (extenston) workers would be ba-
ped largely on a comblnation of thelr local experience and the
information network output that our international system would
provide. Within a;ch a framework, internatlonal speclal tralnlng
centers anvisioned by Dr.Rassas mlight be necessary to begin with,
but sventually = gooner than later - such speclal tralning would
be carried fo;ward by the application of teschnology information

.transfer to the local level where condlilons are such that the

tranafer ls productive and appropriate.
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Such a eystem, whether operational electronically or via

satellite networks, would eut through the bureaucratio red tape
that has paralyzed many of the countries rapreeehtad at the Naji-
robi conference, would substitute sotion for talk. It would
enaebles countrles ln need to make maximum tige of existing faclli-
ties end avallable materiale (thus reduclng waste), and would
utilize abundant unskilled labor by replacing lnappropriate me-
chanical or machine-powered Jobs by menual operations (with at;
tendant economic benefits) — these advantages achleved through
the application of informatlon already availsble and needing only

diggemlinatlon. .
Dregne's Law ('If a technology locks as though it ls immediew
tely transferable, look again') notwithstanding, we propose that

the tranefer of technological informstion can be mseimilated “y
local/reglonal inhabltants of an environment that is shared in
common. The special training required to analyze such information
and determine if it ls appropriate must be the prercgative of
thoes persons whoase experience and empathy for those sarved is
estasblished, The transfer of informatlon thrpugh high technology
to the level where its practical mpplication is not only possible
but scceptable to those served bscause it is understood in fami-
liar terme is the challange that we cen meat succesafully if the~

re 1s the will to do s0.
I am ready to begin. Are you?

PRACTICE OF ARID AND SEMIARID

LAND DEVELOPMENT IN LATIN.AMERICA
‘ MASHBITZ YA.G,, Institute of

Geography, Academy of Sciences,
USSR
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Arid and semlarid areas clalm extensive ppaces in Latin Ame-
rica, mostly on the Pacific coast and in north-east Brazti, C1i-
matic aridity, es s factor in the arldization of o territory, be-
oomes evident also ln other reglons end countries of Latin Amerli-~
os. Sustained agriculiure there requires irrigation, primarily
becauag of the acutely proncunced seasonal pattern of preciplita-
tilon.

Experience of Latin American countries ln the produotive uti-
lization and new devalopment of such regions has undlsputed im-
portance, ambove all for the countries of Africa and partially of
Agia, as well as for the developmeat and implementation of a res-~
listic and science~-bamsed internetlonal progremme concerned with
combating desertification through regional development.

Thles experlence commande 1nterest for several reasons,
Pirstly, most of the known types of the world'e deserts sre ﬁru-
pented in Latin Amerlice, Secondly, the reglon has a many-cen-
tnry history of productive utilization of arid end semiarld sre-

.as whose source can be traced baek to the remote past, as the
anclent Indians had already devised many original types of lrri-
gatlon, Thirdly, almost all of the soclo-geographic patterns of
aatural resource management and types of arld and semlarid re-
glons, from the simplest single-purpose to the complex and in-
tegrated ones, are kaown to occur in latin America.

There exists sn lnterrelation between the need to get rid
of the effects of anthropogenlc (man-daused) desertification and
the expansion of a state sector in the economy. The chellenge of
oombatlng the consegquenclies of devastating droughta induces the
gtate to create a special mechanlem in order to bring under de-
velopment srid and semlarid regloms. Brazil's example 1s quite

{1lnstrative as 1ts drought control inspectorate, founded back
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in 1909, hed been one of the first organisations in the star.
sector. The hazard of Lncreaslng anthropogealc desertificatlon
influences mlso reglonal state policies. E.g. a development au-
thority for North-East Brazil, one of Latin America's most back-
ward reglons, wee Instituted following the etrong drought of 1958,
After droughts descended in the late 1960s and early 1970s agri-
cultural development programs ceme underway in North-Eset Brm 11.
Yet thus far they have valled %o yleld the effect expected 1n
Brazil, not leamsat for the reascn of ever increaeing reglonal dis-
preoportlons in the character and apeed of capitalist development.
The arid and semiarid reglona of Latin Americs are characterized
by rather diverse and potentially promising combinations of natu~
ral, among them mineral, resources. They are partlicularly signi-
ficant in the arld coastal zone in the West where the vaet com~
plex-ore deposlte of the Paciflc ore belt occur side-by-side with

mineral rew materisls for the chemical industry and the land and

agroclimatic resources of the coastal plains and foothllls.
Dirgctly adjacent to them are riier baslns with massive quanti-
ties of water resources, the fact making poesible interbasln di-
vereions of a part of the river dlscharge into the sarld and seml-
arid reglons. It hes also far-reaching lmplicatiéna for the deve~
lopmont of the arid and semlerld territories without a single
large river flowing tnto the oceasn there. In South America (Eque-
dor and Peru) these areams cceur in comparatively close proximity
to extenslve eources of oil and gas.

The territorial combination of natural resources provides a
great potentiasl for integrated regional development of the arld
and eemiarid ranges in Latia America where the single-purpose

utilization of the surface runoff for irrigstion is predominant.
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The principal reglons or irrigated farming ere found in the
.Paqiflc zone. These are North-West Mexico and North Peru - the
erees where cepitallist commodity farming has been progresslvely
edvanolng and the capitalist relations dominate the seconomic sce-
ne. The extent of integration 1in the development of the sconomy,
on the whole, 1s not large. E.g. on the Pacifie coast of North-
¥est Mexico, one of the country's most dynamic reglons after the
Bsoond ¥World ¥War, lafge-ﬂoalo hydro-engineering coastruction pro-
Jects are not accompanied by the construction of power planta.

latin America 1e already well underway on some separate in-
tegrated reglonal development projects in the ar!d and semlarid
territories, These can be exemplified by the Olmos Project in Pe-
ru, currently being ¢arried out in cooperation with the USSR,
There, diversion of water from the Amazon basin over the Andes
will eet the moene for closely interascting large-scale hydro-en-
gloeering and sgro-induetrial complexes to serve the latter's
_1ndustrial operaticns. Actually a system of settlement, and the
bapic and ecolal infrastructurs, are belng c¢reated anew. An in~
tegral eoonomic reglon of national eignificance is gradually tak-
ing shape there, whereas 1n the sreas of eingle-purpvose utiliza-
tion of water resources it is sectoral regions as a rule receiv-
ing priority in development.

Boonomic development of the arid and semiarid reglons and
coatrol of anthropogenio desertiricat}on have enormouse signifi-
oance for Latin imerica. This applies above all to Mexico, Peru,
Chile, Colombia and Brazil. The development of their arld and
samlarid land spaces 1p growing into an epsentiasl economic and
sooial eba;longo confronting a large group of Latin American

countries = their politice and regional development.
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LESERTIPICATION IN PERU
ZAMORA C,J,,National Offlce of ¥atu-

ral Resource Evaluation, PERU

One fourth of the totasl land area in Feru, or about 30 mil-
lion ha, fie gensrally recognized to be arid or eemlerd. The ersa's
population eccounts for BO% of the country'e total and it concen~
trates almost all agriculture, industry and mineral procductlon,
Thus the country's development ls sgueezed into & narrow zone
and occurs within the framework of the development models epecl-
fio to arid lands.

The priacipal feature of the arid and semjarld zones in Feru
is their geographical variety. On the one hand, there ls the coa-
stal area, 8 narrow arid strip partitioned into mors than %0 oases
or transverse valleys which oconcentrate & little over B millloez
{ahabitants snd BOO thousand ha of cropping areas, of whlch 300
thousand le affected by salinity and water-logglng in conbBequensse
of the ssasonal and irregulsr pattern of river discharge and ex-
cescive irrigetion of farm crops. On the other hand, the presen-
ce 0f the hinterlnnds of the Andes or Sierras, both of them mow.
tain renges dissecting the ares into thousands of “islets®, has
been and still is an obstacle to progresaive development of FParu.
In this traditionally uaderdeveloped region with w populstlon of
seven million demertificaticn assuaes & dramstic character due
to the high populmtion density on the cultivable lands, the late
ter's irrationn]l use nnd primitive soll treatment methovds, coup=
led with the overuss of high-mountsin renges eand the dlpturbep-
¢.e brought about by the mining industry.

The Government of Peru shows legitimate concers for the

-1
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problems of desertification in the arld, asemfarid snd eubhumid
regions, In an attempt to prevent i1t, work hes been done to re-~
claim the ssline and inadequately drained lasnde on the comsstal
plaine; legialatije measures have been taken to discourage for-
eat ocutting on the north coast and the medium and emall irriga-
tion systems have been modernized and updates latroduced into
the system of land use in the Peruvian Andes.

At present, with the goml of policy formulation in the con-
servation of natural resources, a fundamental law to that effect
is being drafted as firet priority; research ie belng done in ba-
alc stclences gitch ae physical blology, technology and economicei
and education snd tralning 1s undertsken lncluding perascnnel train-
ing in approprinte numbers in the field of natural resource mana-
gement. Finally, the publiec consclousness 1ls beiag educated to

the need for sparing attitude towards Natura.

REGIONAL ASPECTS OF DESERTIFICATIOR

IN PERU
QUINTANILLA E,G,, National
Planning Institute, FERU

The problem of desertificatfion 1s of destruction of the
lend'e biologlcal potentlal resulting from irrational use of ne-
tural resourcees by kan. This process demages the productivity of
agricultural ecosystems end forests thus leading to their irre-
trievable lose, i.e. to destruction of vegetation cover.

Almoat 2/35ot the earth surface lies within the arid and se-
x -arid sones, whers huﬁanity faces complicated problems of deser-

tification and where the 1fars of about 80 mln people has 1l-
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mited prospects for further davelopment. The annual desert lacre-
ment rates ere 7 mln hecteres which threatens the total area of
3,760 mln heaotares.

This problem grew up to s global one during aever§ drought
in the 3ahel zoae In 1968-1973. Similar disasters but of lesser
scale took place in the other regilons of the world, as, for example,
in arid and semi-erid zones of Peru.

The notfon to prevent thls disaster have been undertaken on
the national level 1o different countries hoth before end after
the UF Conference on Desertification.

Theae 1noludof lend reclemation, conatruction of irrigation
and water projects almed at expanding sgricultural production are-
ae, sfforestation and Integrated development of new areaas,

Ap regerds the latter, we've got a good exampls of desert
tone development in Central Asim of the USSR, where the construc-
tion of the Kerakum Canal gave a poasibllity of expanding agricul-
turel areas and at the same tims to eeteblieh a corresponding
(agroindustrisl) industry and accelerate the urban and industrial
oconatruction on the baeis of potentlal rescurcee of the area (like
glecsworks, fertiliver production plants, textile industry bas.d

malnly on shesp breeding).

Ant nt e t

Pre- and Ink cilvilizations 1n Peru have rlsen in the desert,
high-altitude arid zones. Later on, Spanish colonlzers have set-
tled ln the coast plains with arid climate and alsc in different
regions of the semi-arld zone. Social organization of Apnclent Pe-:
ruviang and techaology of water management with the help of frri-

gation structures enabled to develop lande for cultivation of dif-

o
Time
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ferent orops and to utilize water to the utmoat.

On entering Paru, the Spanlards conelderably interfered with
the exleting land usee pattera due to predatory exploitation of
mineral resourses. Inorense In timber use had resulted in iarge-
aosle deforestatlion and triggered intenasive erosicn and deserti-
fication., Development of paptoralism resulted in destruction of
vogetation on natural moadows esnd in SO0 yeara have bfought
forth vevere water erosion and intsnaification of desertification

in the htghland reglons.
Agtunl problems

At present arid and semiarid lande ococupy sn area of 30 mln
hectares {23.3% of the country's area) in Peru and cover threa
existing natural reglona with concentration of natlonal tndustry,
agricultural production, mining industry and major cultural ocen-
tres.

The Congt of Peru with the population of 7,800 thrusand peo-
ple and areas of 144,004 km 2 {11,2% of the country's area) is a
region economically sultable for utiliestiond agricultural desve-
lopmant is faamible on 10% of the total mrea (1,400 thoumsand hec-
tares) which represente a shortags of agricultural lands dus to
arid conditione. Current oultivated mrea including lrrigated
lands ia located 19 52 narrow valleys and makes up 770 thousend
hectares lnoluding about 306 thoueand heotares {40%) that are
pubject to sallniration and inesuffloient drainage problem. It
ahould be added that najér agricultural enterprises are aleo lo-
cated in thoao.valloyaa

Sjerra or mountainous reglon occuples rn mrea of 335,170 2
(26% of the total area) wilth the population amounting to 6,550
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thousand people. Altitudes vary from 1,200 to 6,800 m over the
ses level. Agricultural activities and populstion are mostly con-
cantrated at the mltitudes of 2,000.3,500 g 'her; oultivated area
makea up 1,750 thousand hectares imcluding 500 thousand hecta-
ree of landg left living fallow, tbhus, cultivated are only 1,250
thousand hectsres. Theoretically, this area should satisfy the
demand of populatlion la sgricultural productas.

Selya region covers sn area of 806,041 Im2 (oo 2% o the
total srea) and ls populated by 1,650 thousand peopla. It can bae
divided into two subreglons - Highland Selva with forests on the
eagtern slopes of the Andes snd Lowland Selva or Amazonian low-
Jand with flat and undulatiné topography. The total cultivated
area mskes up 590,000 hectares,

Both Highland and Lowland Selva are subject to severe demer-
tification. Thus, fin 1975 foreats were cut at an area of 4 min
hectarea in these two subreglons. Bealdes, deforestation im the
provincea of Satipo and Chanchamayo covered an ares of 400 thou-
sand hectares while in Oxapampa - 300 thousand hectares.

To partially compensste the land losses due to desertifica-
tion there have been deslgned large lrrigation projects simed at
the increase of agricultural productiocn. These aret Chira-Plura
(153,500 hectares), Chao=Viru (116,800 hectares), Olmos (80,700
hectares), Majes-Siguas {60,000 hectares).

There is also a project under consideration named "Ecologi=
cal Management of Desertification in Peru® that stipulates for
production eystems management and determination of depertificeti~
on indicatore and ite ceauses.

Similar situation ls studfed by the regionsl project *Combat-

{ng pesertification through Integrated Development®™.
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PROBLEM OF DESERTIFICATION OP
THE ARID COAST OF PERU
OLANG J,M,, Nattonal Office
of Natural Resource Evalua-

tion, PERU

Peru 1g situated in the western portlon of South America,
ite area 1,285,215 eq km and population 17.800 thousand. The phy-
slographle conditions ere determlned by the Andes, the mountain
system dividing the country into three natural reglons -~ the coa-
st, mountains and selva,

The coastal reglon which im the principal concentration area
for the greater part of industrial end egricultural produotion
and the populetion, represents essentially an arid zone,

The most ilmportant faotors of climate and topography, such
as the Wept Apdes, mnticyclone of the south Pacific, and the Feru-
,vian and Equatorisl streams, are responeible for the &rid charso-
ter of the coantal climate.

The polls of the coastal erea are controlled by three geo-
morphologic units, nemely, alluvial irrigated valleys, plains
and hills, and uplands and moderately high mountains. The region'a
water resources are limited because of the modest aize and irre-
gular pettern of runoff.

In the coastsl area, desertification is caused by the follow~

ing factors’ palinity end inedequate dreinage on an area of about
306 thousand out of the 770 thousand ha of total cropping areai

ayallabllity of wateri pon-uniform distribution of water resour-
ces and the latter's wasteful uee and pollutlion; water ercsion

ssaentially seasonal in charecter and closely interrelated with
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floods; wind croslons on irrigated lands there exist almo the

problems of sand drifts burying irrigation channels, b10woﬁt of

geeds by wind, and dune formationi destruction on the dry tropi-
cal foreet on the northern ceast occurs as a fesult of irrationsl

livestock grazlng, and wood cutting for fuel and for parguetry

production; fnsults to the hillg, their surface area 100 thousand
ha, heve the flora and fauns severely damaged by overgrazing,

shrub évercutting and uncontrolled hunting: manegement of agri-

gultural lands for other uses, mostly for populated aress.

The arid zone is second in importance after the mountain pro-
vince of Sierra (semlarid) both Ln terms of sown areas and live-
stock numbers, and the ghare in the gross national product. At
present, the Comat 1s going through s perlod of vigoroua economis
developnent, financial, polltical and administrative raevivel, and
an upsurge of culture and services.

Poru belongs to the countries with a very low per-capite ra-
te of land areas {0.20 ha per person). With thie in mind, epeciml
importance ls attached to the progress of the agrlcultural ssctor
where large investments are made in irrigation development. With
the goal of reclaiming saline and inadequately drained lands, the
REGATIC plan (Raclamation of Coaatal Lands} involves a wide-rang=
ing program of their reclamation.

Prepently, there are numerous examples of skilful epplicati~
on of deaertification contrel procedures lncluding sprinkling ir-
rigation, salinity end dralnege monlitoring, land conservation, af-
forestation, etc. Yet the procedure does not provide in itgelf
an effective key to combating desertification; to do so, it
must have the support of economlc and scoial structures and vigo-
rous involvement of the population at lerge.

Mining, enother economic sector, is acknowledged to be the
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gtrategical industry for mational development, befng the major
slngle source of currency for the country. It is heavily concen-
trated in the Sierra mountaln couatry end somewhat less oa the
coant.

Industry, oge of the most dynamic sectors of the econmomy, is
found, for the most part, ia the coasta) rone. In 1974, for erem-
ple, the comstel zone held B6% of mll industrial operations eccoun-
ting between them for 90% of the total ecozomically active popu-
lation employed in industry. The essential areas of petroprocesa~
ing are sltuated on the northern coasst and,befors oll exploration
began in the selva, 95% of the oll supply came from that area snd
the continsatal shelf. Growth of folk handierafte is 8lso impor-
tant for the coastal region and other areas in the country.

In 1972 47% of the country's population was concentrated ea
the coast, chlefly because of ite migration from other areas
which caused a reduction in the rursl population oversll.

In the absence now of en integrated approach to national de-
‘velopment 1ike ona exercised until receatly, the periphersl ars-

ag suatalned demages, leading to ssvers overpressurs on the rural
and urban ecosystems. Rsglonal development progremmes seek to

accomplish a numbar of cbjectives and thersby provide golutiona
to the problems of employment and higher llving standarde, but
bayond these, to offer aver greater poselbilitien for mttalning
integrated reglional development tacludlng here control of deser-
tificatlon as an esssntial gosl of national and reglonal develop~

ment.

MONITORING OF DESERYIFICATICE

I5 WESTERN ARID LONE OF INDIA
’ ' SEANKARNARAYAN K.4., Central

Arid Zone Research Institate,
INDIA
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A csse study on desertification in Lunl Blook of Western Rae-
Jesthan covering an area of 1,900 8q.lm undertaken in 1979 at the
behest of UNEP provided corroborative evidences of manifestations
of the process of desertification on @ temﬁoral basis(1958: and 1976)
in terms of geomorphological, guchydrological, soll and soil fer-
tility cheracterlstics end vegetational metamorphosis.

Having established the manifestation of the process of deser-
tiftcation the need for monitoring the process erises involving
appropriate modern technology for quick appraissl for taking time-
ly combet measures before real cnset of desertificatlion., To this
end feesibllity of using Landasat Imagery for mapping earth resour-
caes and monitoring of desertlfication was studled by 1) laterpret-
ing natural resources of Rajasthan an@ surrounding regions on &
felse color composlite moeais, 2) semi~detailed mapping of earth
resources and monitoring of desertification from one scens cover-
ing Middle luni Basin by both visual interpretation and digital
analysels. .

Visual interprstation of Landsat false color mossic of Rajas=
then and surroundlng reglions in conjunction with ground date led
to the dellneation and mapping of nine geomorphlic unita, twenty-
two scile, and four major dralnage systems.

Semi-detalled studles in the Middle Luni Basim helped to de-
lineate and map fourteen landforms and thelr assoclated solls.
Landform snd geology are emong the most observable resources on
the imagery in all multispectral bands with band 5 providing a
clear view of topography and alope. However, band 7 proved ideal
for observing joints, structures snd iineaments on the rocks.
Soils could be interpreted only by assoclated features of land-

forme. Similarly vegetatlon per se could not be discernible but

O
i
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in spsoclation with landforme eight major plant communities hawe
been ldent ified.

M35 band T waz ideal for sharply separating water bodles from
surrounding areas. Conjunctive uee of Lendeat imsgery and ground
data permitted quahtitication of geomorphological characterlnticae
of the dralnage basinas in different lendforms and aleo the estab-
lishment of two groundsater : potential zonee viz 1) the rechargs
zone (Doﬂor Zone), 2) the recharged zons (Receptor Zone).

' The false color composlte was very useful for mapping the

present land use in both lrrigated croplands and ralnfed areas.

Sand dunes were observed with greatest clarity in MSS band 7 end
imagery of dry/ocol season helped differentiate the stabilized

from the actlve dunes.

Digital analysis of M3S data facilltated quantification of
earth resources such as range biomase estimaticn, dilstribution
of sand dunes and interdune plalns, alluvial plains, water bodles
and vegetntion. The interactive Image 100 pystem helped to classi~
fy seven themee in Subscene I covering Bhetnada-Mori-Manana~
Kankanl Sector and six themes in Balesar Sector. In both cases
thare was good correlation of the spectral clessses to the inte-
grated land units identified by ground surveys.

Tone and textural characteristice in the Landsat false color
mosaic of Rajasthan and surrounding regions did not show any evli-
dence of tha spread of desert sands from the west to the east.

Eveluation of imageries of the Middle Luni Basin helped
to quantitatively deteot, delineate end map the desertifica-
tlon proceas such as wind‘depositlon and deflatlon hazards,
water erosion ;nd natural and man-induced eallaity problems.

The relstive brightness values of light and dark pixels in

MSS band 5 computer overstrike prlhtout map of a esubscene in the
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western sector of the Middle Lunl Basin haes been benefliciml te
delineate dlfferent degree of vulnerability of areas to deserti-
fication processes.
Aa further sequel to the above studies the National Projsct

on Yonitoring of Desertification to fleld test the three critical

desertification indicators,namely the physical, blologlcsl and
social factore in different agro-climetlec zones of Western Rajas-
than ape currently under wey which hes glven useful results in

fulfilaent of the objectlives.

PAST AND PUTURE OF THAR DESERT

MANN H,S8,, Ceatral Arid Zons
Research Institute, INDIA

The Thar Desert is one of the most populated arid zones of
the world. A series of pre~historic ¢uiturea once flourished 1n
it. The Indian desert has resisted orogenic forces and has been
subjected %0 marine trensgreasions, The aridity has established
in the reglon after a series of wet and dry phases.

Climatic deterioratlon as evidenced by the snalysis of ar.-
dity indices and implicatione of escalatlion of humen and livestock
populations have been discussed. It 1s evident that cropplog oa
warginel lands hes increassed during the past two decadee by about
54 per cent ae & result of which the ares of pastures haes decli~-
ned. In Asia as a conseguence of blotic interferences, it is re-
vealed that sbout 9,290 m® of 4.35 per cent of the westera Ra-
jastban has already been affected by the processes of desertifica~
tion. 72 and 19 per cent of the desert has besen categorimed os
highly and moderately vulnerabls to verious deterloration factors,

respectively.
I~z
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A pumber of coot-worthy and feasible technologies have been

developed to revegetste the denuded arid-lands,to augment thelr
productivity, with a view to improve the social economy of the
desert people, The future planas of desert development are outli-

ned with a eritiecal appralsal.

DESERTIPICATION IR IRAQ
PLAYEH HASSAN ALTAIE, State Orga-
nlzatlon of Lapnd Reclsmation
IRAQ

Iraqg is a land of great contrast, charaoterized byt vast de-
gert, extensive alluvial plains, low undulated hllls, high folded

mountaine and rugged thrust gones.

Prom a phytogeographloal point of view, the largeet part of
the country ls situated in the Sehsrosindimn reglon. The natural~
ly sparsely developed natural plant cover has, still, hean large-
1y reduced due to overgrazing, oulting of treee for fuel or char-
conl and mismapagement,

Degertification in the couatry le largely men-made through:
overgrazing, overcutting of trees and shrubs, ocultlvatlon of
steep slopes, cultivation of submarginal land, salinization due
%o {rrigation without dralnage and land mismenogement. Beslde
other factoras whl&h induce desertifidation such ast long season
of dryness, vast flat sress without wind breaks, riae granular
surface golls &and high speed in 4dry seamsons.

¥oat processes of soll degradation are qulte active in the
country. It je estimated that more then 90% of the land is de-
graded through various procssses such ae water and wind erosion,

salinjzation, snd phyeicel degradation which includes loas of
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struocture or unetable orusting of the aoll and formation of

plow-layer. .

Various means are applied at present to combat deper-
tification such ast earth dikes, wlnd breaks, covering the du-
nes with soil, spraylng of petroleum by-products and networkc
of dry plants and branches on the dunes. Also an agro;induatrial
project is suggested to combat desertification in the Mesopota-

mian plain.

"VE3SEL™ TECHNIQUE OF IRRIGATION

AQULEH M.A,, ASKAR M,VW,,
Minlstry of Agriculture and
Development, DJIBOUTI

Agriculture and Forestry Survey has applied an irrigation
technique based on the uee of a vessel.

The given technlique consiats of digging a long varaished
olay vessel intoc the Boil up to ite orifice. The clay vessel ls
filled with water. Vegetable orops are planted around the vessel.
This tauhniqhe has the followling advantagess

-~ eapy technique of water supply rogulﬁtlnnl

- mlulcing vegime impeding development of salinizationi

- the vemsel is magufactured from locel raw materiais (olay
from Grand Dude). '

docording to the date of KAMAL Central Institute of Soll
Sallnization (Penjab, India) the dally watering norm of the gourd
family cultivated by this techaique smounte to nearly 0.20 mo/ hec—

tare.
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SOME ELEMENTS OF ANALYSIS
OP THE ALGERIAN STEPPE

BENREBIHA A,, Fational El-Harash
Institute of Agrononmics,

ALGERIA

The Algerisn steppe zone is bordered by 400 and 100 mm/year
tsohyets glving way to desert in the south.
Total steppe aree makes wp 200 thousand km? or 64,5% of the
Worth d}gerian territory and 7.8% of the total country's area. It
corresponds to nearly 20 mln heotares of which 15 min hectares
can be efficleatly ueed malnly for sheep-remising under assumption
that with cattle population of 6 mln enimals the carrying cepaci-
ty makes up 2.5 hectsares per one animal.
Nearly 18% of the total population of Algeris 1lahablta tha
stappe rone. 170 thousand famillea of that number are engaged in
 psstoralism (20,000 1in cattle-ralaing and 150,000 in shesp-rateing).
The analysls of the sheep~ralsing productios for the perilod

from the beglaning of the century suggeets thet there is a de-
pression trend, Tofnl eheep population has decreased compared to

the growth of human populetion. The paper contains & table of

sheep population per one person illustratiang ite dynamices

1876 - 403 sheep, 1891 - 223, 1901 - 196, 1931 - B3, 1976 - 47,

The reason for this reduction is groundsd 1n the historical,
scoisl and economie cpdditlons and Ls‘incorporated in the system
and etructure of productlon.

The similer crisis 1s typlcal not only of the steppe zoane
but aleo of agriculture as a whols.

e dopticn of the Agrarian Reform of 1971 contributed to over-

coming the crisls.
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ELABORATION OF INTEGRATED ECONOMIC DEVELOPMENT PROGRAMMES
FOR _ARID AREAS

ELABORATION OF AN INTEGRATED

PROGRAMME OF ECONOMIC ARID RE~

GION DEVELOPMENT
ALAYEV, E.B.,Iﬁstitute of Geography,
USSR Academy of Sclience, USSR

Formulation of an integrated problem is, 1n fact, elaborati~-
on of a final and major document for pre-plan resesrch, a scieace-
supported guldellne for all specific events and acticns designed
to develop an arld region. An arld region in thls case should, as
a rule, be understood as an integral territory posesessing aridity
charpcteristica and selected as an object for integrated economlc

development., The doocument includes three baslc sactlonst identi-

fication and delimitation of an arld region, overall concept of
economioc and soclel development, general develcpment principles
and territory planning in reglons.

A, Identification and delimitetion of an arid reglon. Iden-
tification ls tsolatlon of a specific distribution area selected
for comprehehsive davelopment. Delimitatlon is the preclse con-
touring of the area. An important question arises of the relation~-
ship between the ldentifled and contoured arid reglon and the ef-
tire system of the country's administrative'and territorialidivi~
sfon prineiples. If the reglon doea not ocoincide with the admini-
strative unlt, forme should be devised to harmonize management.

Internal taxonomic classification of en arid regien ls aleo
carried out calling for identification of sub-reglons different'
in thelr natural and economic conditions. These internal taxocno-
mic territorisl units ere inoluded as elements and objJeots in th¢

overall development plen and plans for specific reglons.
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B, Overall concepte of integrated regicn development. Ths
overall concept of integrated development 1s the sum total of
fundamentel theoretical premises, methodological approaches, ma-
Jor development objectivea for the regton and ways to implement
them. The coacept rests upon an in-depth study of a specific si-
tuation in the territory, Lts natural ecclogic and resgources ¢on-
ditlons.'economic and soclal feotors, internsl snd external reles-
tionships. The following problems are looked into - forms and ty-
pes of the present—-dey development in desertification processes,
their causes and forecastlng-fundamental problems behind soclo-
sconomlc development of the region, forecasting of future trends,
oholce of objectlven, - charapcteristioa of water, power, raw me-

terial, manpower and other resources that wlill be factored into
the ways and speoifics of objective !mplementation. Econcmic end

technological programe to de-desertify the territory, development's
adriving forcee ~ {the state, cooperative or pettycommodity seow-
tor, national ocapital, forelgn oaplitsl) sources of finance, dead-
Tines for the completion of the eatire program and ite first ste-
g0,

C. A general development plan and regional planning. & gene-
ral plan 18 en eatimats-supported forecaeting model for the deve-
lopment of economy and populetion of the region. It includes eub-
pectlione dealing with the development of lndustry'agricultnra,
production, soolel and engineering (nature conserving) infra-
structure, as well as lndustrisl anod egro-industrial complexes,
population distribution patterns and urban development. 411 sub-
geotions mentioned, and each specifioc ohe generalizes all the
programg cal;ad for by the dletinctive festures of the arid re-

gion! nature-conservation programs, forms and typee of monitor-



~129- .
ing, mapagement and control of natural scosystema stc. The gena~

rel plen ls accompanied by the major balance calculaticns for wa-
ter, power, raw materials and other resources, the system and ore
der of program implementatlon and finanoiné. ovearall calculations
of aconomic and scoial sffeot of the program at different stages
of ite implementation.

Reglonal plenaning of an srid area supported by the calcula-
tions frox the general plan specifies all the macro-regional pa-
rameters and elemente in terwe of their sitlng over the territory.
Regional plenning as well aw other elements in the ifntegrated de-~
velopment program makes allowances for the step-bye-step program
implementation., Appended to the Lntegrated program for reglonal
development is a set of prinoiples to mepage the implementation
processes, These principles must take mccount both of the most
advanced expertise in msnaging programs and projects of thie kind

and ths epecific socio-economic and poliitical conditions of the

host country.

OF REGIQONAL SCHEMES OF INTEGRATED
DEVELOPK¥ :NT IN THE CONTEXT OF COM-

BATING " DESERTIPICATION

VLADIMIROV ¥,V,, Cantrel Ree
search Institute of Town

‘Bujlding, UBSR

At the suggestion of the USSR delegation to the UN Conferen~
ce on Desertification, held in Nairobi (Kenya) La 1977, the Plaa
of Actlon included a recommendation oa efficient combining indus-

trialization/urbadization with the development of egriculture as

I7-i
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a priorlty measure in combating the desertificatlon process. Such an
approach is 1n absolute agreement with the UNEP overall policy
under which integrated development elone can and should enaure the
protection and improvement of the anvironment,

In the fremework of the UBEP/USSR Project "Combating Deserti-
fication through Integrated Development™ mmong other things & pra-
peration of apeoiml guldelines ls envisaged for drawing up reglo-
nal schemes of integrated development in arsas prons to desertifi-
cation, The "Guidelines™ ara intended to segregate and accommodate
in a syatem tha basle prinolples underlying the integrated appro-

adh to planning soclal and economlc development for purposes of com-
bating desertification’ to reveal the true meanlng, the phasing
and most important methodological peculiarities of reglonal in-
tegrated devslopment echemes and eanvironment protectloen.

The "Guidelines™ coneist of three sectione and of appendices.
The first section treats of aneral statements ooncarning natural
resouroces, social and esconomic potentisl of erld landes BRe well &8s
the most espentisl causes and consequences of desertification. It
is noted that the natural rescurce potential of arid lands ie de-
termined by the featurees of olimate, the presence of vast mreas,
by the diverma natural sources of energy, minserale and conslder-
nble biologloal pesources. Desertification is shown to be condl-
tioned by two growps of fastors < patural and pan=induced.

The main natur&l factors of aridization are aridity of cll-
mete, deflation procesass, low surface runoff, soil salinieation,
thin vegetation with low primary productivity. The major man-~
induced factors of dessrtification are overgrae ing, tree cubting.
mismanagement of natursl resources, uncontrollad tourism and re-

crentivity, FParticularly dangerous is coincldence of naturel and
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anthropogenic factors in time and space.

The sscond section of the "Guidelines™ discusses most espen~
tial factors and conditions respoansible rof stabllizing and neu~
tralizing the processes of degertification aa anvlaageﬂ by a oom;
plex of technical, economic, sccial and ecological measures, in-
cluding industrislizatlion and urbanization of erlid lands. Local
meaBures are shown 86 lacepable of ensuring complete and final
suocees in the fight agalnst desertification, which means that
combating| desertification !s Ilmposelible without a well-eatabllish-
el system of planning and & machlnery for the implementation of
plans. Regional schemee of 1ntegfatad development of arid lende
must be based on the following major principless

- the achemes mupt be integrated with natlanel devslopmant

plans forming part thereof;

- ecologlcal, scoial and economic planning must be integra-

ted in the reglonal sohemee;

- the mschemes must be integrated, f{.e. they must sncompass

ell industriea and types of motivity in the regloaj

- priority in combeting; desertification must be given to

escological approaches and nature-coneervation measures;

~ integrated development sobemes must include a eystem of

measures to constitute a2 reliable basls for combating

desertificationt mgriculture development, industrializa-

tion, urbsnlzation. development of transport and englneer-

ing/techpnological infrastructure, environment protection

meBsures.

The third gectlon of the "Guidellnes® contains methodologi-

cal recommendations for the préparation of reglonal schemes of
integrated social and sconomic developmeat and environment protece

tlon for combating desertification.

17-2
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Regional schemes of integrated social and economic develop-
ment snd environment protection for arid lands ere viawed as (m-
portant components of regional planas, as pre-planning documsnts
solentifically substantiated, on whose basis major development
problems of particular reglons are determined and a complex of
interrelated measures la elaborated to ensure & most efficlent
expansioh of soonomy, sociel sphere, environment protection with-
in the reglon, all these measures being desertifiocation centrol-
oriented. Tn vlew of the interdisciplinary, comprehensive and

purpooed nature of the problems solved by reglonal schemas, it
beoomes naceseary, while preparing theses schemes, to meke use

of territorial, integrated, ecologo-eccnomic and systems approa-
ches as being moet adequste to the substance of Lategrsl doouments

of thias nature. The practical tool for reglonml scheme elaborati-
oh on the basls of the above~named approachesa is a programmed-odb-
Jective approach, which makes it poseible not only to concentrate
on the major problem, i.e. combating desertification, balencing

the aime and ways of thelr achlevement with the reacurces, but

almc to use as far as possible sconomio and mathematicml modell-
ing and computer techniques. The oloelng section of the "Guldell-
nes" dlacusses aome of the requiremsnte to the organisation of

the data bank and eavironmental monlitoring.
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FPOSTER PAPRRS P THRER SYIMPOQIIUXM

METHODS OF STUDY AND COMBAT OF DESERTIFICATION

COMPILATION OF THEMATIC MAPS OF

DESERT ZONE WITH APPLICATION OF

REMOTE SENSING DATA
KHARIN N.G., Institute of
Deserts, Turkmen 3SR Academy
of Sc¢ciences, USSR

Remote sensing 18 an effective means of investigations of
desert environments and their changes under the impact of deserti-
fication.

The Aeromethods Laboratory of the Inatitute of Deserts of
the Turkmen Acedemy of Sciences has compiled & series of the-
matic maps for the territory of Turkmenietan with the applica-
tion of space imagery (lendecape, geomorphological, soils, geo-
botanical, rengsland and erosion maps). The groaion mep, in
particular, reprepents several types of wind and water serosion,
which is of great value for the elsboration of measuies for environ-
mental conservatioh.

Application of space imagery enabled to apecify the physio-
graphical background end details of themutic maps., A series of
special maps compiled for & single area codldvbe regarded as one
of the stages of environmentel monitoring. In the course of en-
viroomental changes due to human impact these maps should be
renewed.

The study of plent phenology permitted to define the optimal
seasons for merial and space survey of the USSR deserts. The
most apparent contrast between tha components of desert landscape

is ohnerved in spring. Aerinl and space imagery obtained in thie
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séaaon is  moat informative. In the South-Bastern Karekum this
period lasts from March 20 $o0 April 20; in Central and Zsunguz
Kerakume - from 1 to 20 of April; for Kyzylkums - from S to 20 of
April, In the deserts of southern Kazakhatan the recommended
period of serial and space survey lasts from April 20 to May 5.

We have amleso determined the optimal speotral bands for aerial
and space surveye in relation to the tasks that could be solved
by thematic mapping..The vigible spectral band could be used to
obtaln the data on geomorphological struocture of desert land-
scapen, species compoeition and phenology of vegetation, wind-
ercelonal status of sands (600-700 nm). Imagery of the near infra-
red bend (700-900 nm) 18 useful for the study of flocodplain lend-
ecapes, water eroeion, floods, mudflows and procesees taking
place within the bordering zone of oases and dessrte. In soms
ceses multiband survey should be carried out in two bands (vieible
and infrared).

Asrial and space imagery can be used for the study of differ-
ent olasses of elements: global {low-resolution imagery), regional
{medium~repolution imagery), local (high-resolution imagery) and

detailed (extremely high resclution imagery)}.

USE OP SPACE DATA POR MAPPING HYDRO-

GEOLOGICAL CONDITIONS AND THETR MAN-

CAUSED CHANGES (WITH THE EXAMPLE PROM

THE UZBEK SOVIET REFUBLIC)
AGBALYANTS B\VOSTOKOVA E.A.,
MEER ¥.V., TASHMATOV H.M.,
GITROINGEO, USSR

Effective management and planning of protection, raticnal
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use and renewal of water rescurces derives an important data in-

put from meps showing their current condition. The maps therefore
should he maximum objective in outlining the atétus of water re-
sources 88 of a certain period of time but in addition must bhe
complled within as short a time as possible, l.e. using high-
spesd methods. These requirements are accommdated in the maps
produced on the besls of space photography data.

The South Aral Ses area, South-Western Kyzylkum and a part
of the Ferghana valley were selected as first-priority sites to
map out the current statue of ground water and anthropogenic
changes of the hydrogeoclogical situation. These sltes provided a
testing ground, as it were, to develop a methodoclogy wheraby
apace imagery could be utilized for hydrogeological and engir ‘ar-
ing-geological purposes.

Nevertheleas the use of remote-sensing data for the study
end mapping of ground watere snd thelr associated processes is
only possible with the aid of a landscape-indication method.

Effective management of groundwater protection against de-
pletion and pellution, based on the interpretation of space
imagery, requires that a series of thematic maps‘be readily avail-
able ae consisting of a landacape-indicetion or landscape map; &
ground-water mep; a map of lend use and current land status; and
a map of anthropogenic chaengee in the hydrqgeological eltuation.

Of theae, the landscape-indication map depicts the afe: di-
stribution of landecape groundwater indicators and those of hydro-
geologlcal conditions.

The landscape map is complled by means of direct interpreta-
tion of epace ilmagery. The distinpgulshing feature of the lend-

erape interpretntion methodology has to do with the identifica-
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tion of taxonomic units "top-down", l.e. from the general to the

particular.

. Direct interpretation clues, such ae the figure of a photo-~
graphic image produced by mega- and macroforms of relief, come
haﬁdy in identifying the largest landscape units corresponding
to the morphostructures of the Ist order. Further subdivieion
ie alréady undertaken within these unite by the images specific
to the mesoforms of relief and lithogenis foundetion of landacape.

Further hydroaensing interpretation of the landsoapes map
proceeded by means of precomposed, supplementary apecific land-
scape - hydroindicetion tables, similer in form to the tabulated
legend of the landscape-indication magp.

To be found on the ground-water may produced by the remcte-
gensing method from epace photography dats (through the hydro-
sensing interpretation of the landscaps or landecape-hydroindica-
tion map) weret

- lithological-genetical types of water-holding rocks;

- depth to the first aquifer {water-bearing horizon);

- oxtent of ground-water sallnity;

~ principal hydrodynamic ground-water areas -~ those of re-
charge, transit and diechargse;

- various water outerops (as identified on epace photographs
to he elther watering wells, or clumps of phreatophytes,
or the wells end boreholes known from the hietory files).

In order to detect'the extent and character of enthropogenic
affecte on hydrogeological conditions, the map of land use and
carrent land status was used as an aid. Prépared from the inputs
of direct visual-instrumental interpretation of space photographs,
the map, for the purpose of etudying the anthropogenic changes
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afoot in the hydrological situation, should esgentimlly reflect

all reclamation programs with specilal reference to those related
to the water reasource allocation, viz.t

~ installed irrigation channsela and collector network;

~ water ntorages and discharge lakes along the perimeter

of oases;

~ allocation of lands of new and old irrigstion mansgement;

- condition of irrigated lands (secondery salinization or

water-logging exposure);

- distribution of watering points on the ranges supporting

transhumant livestock husbandry.

As a veries of experimental thematlc maps wap produced for
the Uzbek Republie's plains using space imagery, the key phases
of the procees flowchart were worked out to be as followas

Ist atage ~ preliminary interpretation of epace photography
deta:

1. - preliminary landscape interpretation of space photo~-
graphe and development of a landecape scheme on the photoplan
(a scheme of paturel unita};

2+ =~ construction of landecape-indication table reflacting
landscape inter~relation;

3. =~ composition, on the photoplane, the series' thematioc
map overiaya (those of landscape and landscape indication, ground-
water, land use, etc.),

24 stage - verification of the interpretation effort for its
quality and acquisitlon of supplementery factual data relying on
the traditional working methods, ground and eserovisual.

3rd stege - compilation of the final au;hor's {initial) ori-

ginals of the themﬁtic maps in the serles:

181
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l. - compilation of the author's originales of the maps on

the photoplans and a lighter topographioc base, and legends for
them;

2, - achievement of consistency and editing of the maps (in
the former it is the landscape map ueed as the master map);

3. = writing explanatory notes t¢ the mape and requirement

%0 their correct delineation procedures.

SPACE MONITORING OF DESERTIFICATION

IN DELTA ECOSYSTEMS
VINOGRADOV B.V,, POPOV V.A.,
Inatitute of Oceanology,USSR
Academy of Sciencee Department
of Geography Undsr the Presidi-
um of the Academy of Sclences,

Uzbek SSR, USSR

To plan programe to combat deaertificafion. it 1ie firast of
al). neceasary to define the areas affected by, and the rate of
desertification. Study of desertification procesees is especially
important in the deltae‘and valleys of desert rivers and in oeses.
The space-and-tims structure of desertification was determined at
the example of the Amu-Dmrya river. The methods and results of the
analysis are presented below. The most effective technlque for the
monitoring of the space-and-~time etructure of the desertification
procens is furnished by a comparison of serial end space photo-
¢ aphs of the delta taken at long intervels (comperison of serial
photographs 112C,000, space photographs at resolution. of

70-80 meters and field observationa at intervals of 8 years -
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1962-1970-1978). Aerial and space photographe help identify dy-

namlc indicators of delta desertification such as increase in the
area of halo- end hydrohalomorphous phases and a shrinking in the
area of meso- and hydromeeomorphous phases with a relétive error
not exceeding 10% and ares changes no lese than 2%. This technigue
incorporating surface field observations and the results of aerial
and apace photography furnished trend vestors for the condition
of 16 basic ecological phases of the delta for three different
obeervation time psriods - 1962, 1970, 1978. Comparison of changes
in the area of theese phaaes over the years end calculationa of the
extent of thease changes furnished a plcture of changes in space
and time. These three measurements can provide a judgement aa to
the trend in the phase changes: linsar descending, ascending and
otable, sxponentiel ascending end descending; and ceclllating. A
quantitative description of the present-day changes in the ecolo-
glical phases of the delta reflectins'ifs desertification can help
extrapolate this trend projecting it for another time spen of B
yeare into the future, This will leed to a calculetion of the
forecast veoctor for the condition of the ecological phases; e
ehrinkage in the area of hydromorphous and mezomorphous phasee
and an increase in the area of halomorphous phases by 1986.

This technique makes it posslbdle to arrive at a spatial model
for the desertificatlon dynamics and offer ite probability fore-
céat, which can be eater updated. The forecast can at a later
etage incorporate quantitative corrections due to changing condi-
tione resulting from the emergence of new ecologicel phases, im-
plementation of land reclamation programs, etc.

In studying dgaertification at 1te different hierarchy levels
the aerial and space monitoring technique offers quantitative

i8-2
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e¢riteria to register desertificetion processes ranging in megni-

tude from local to regional; as well as & guantitative probabili-
ty forecast for desertification at different times and in differ-

ent aresas.

LANDSCAPE APFROACH TO STUDIES

OF DESERTIFICATION PROCESSES
ALEKSEEV B.A., POSYPKIN A.K.,
YALISKCV A.N., Moscow State
University, USSR

The current interpretation of the notion of "desertification®
ia rather wide: more coften than not it inoludes &n overall aridi-
zation of en eree, landecape xerophytization, degradation of the
soll and vegetation covers, Authors regard "desertification™ as
formation of natural and man-induced landscapes of a partiocular
type in the semi-arid zone, which owe their existence to the ccm-
bined effect of natural and anthropogenic féotora. Depertification
processes can develop as a result of direct or indirect human
pressure on the landecapes. Thie paper discusses the case study
of the Loony River (Rajasthan, India), and analyses the formation
of natural and men-made landescapes ae a result of agricultural
uses of an areas, a8 well as the processes going on in the already
formed natural and man~mede landscapes. Based on the study of
literature available snd on direct obesrvatione in the Loony
Basin, the following conclusions are drawn:

(1) The processas of man-induced desertification in the area
are very extensive.

{(2) Plant formations (at the type level) existing in the

Loony Basin differ from climax formations, corresponding to pre-
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gent-day climate due to partirl or complete destructionvof/natu-

ral vegetation and to its replacement with cultqrad vegetation
on the cultivated lande; it ie elsc due to the thinning of vege-
tation, slternation of the domipant 1ife forms, the changing
epecles on the virgin lands.

{3) As & result of desertification under conditiona of a
semi-arid zone an evolutionary sequence of natural and man-made
landscapes 1s formed, characterized by different degrees of de-
gertification, but at each particular etage eimilar to the natu-
ral landscapes of more arid areas,

(4) In the existing natural and men-made landscapes, mainly
dua to the changing vegetation cover, water~eroeion processes
become very acitlve, peculiaer to the natural landscapes of the
given zone, and new meollan processes occur, earlier not observed
here, the processes of resalinization end other proceasses, typical
of the landscapes of more arid aress.

As the present-day state of the vegetation cover is one of
the most importent indicators of the extent of demertification
development and 18 an integral indicator of intepsity and of the
forms of agricultural pressure on the landscape, we dietinguish
natural/men-made landscepes (pimilar to natural ones) by the do-
minant type of the vegetation formation. In the Loony Basin, in
the thin forest and shrub zone, natursl/enthropogenic deserts havs
now been formed, along with semi-deserts, savannas, thorn-shrub
gavannas. Uaing various parameiers, they sssess the degree of
their edequacy to the original natural (reconstructed) landscapes
ané to the landecapes of the arid zone having a similar type of
plent formations.

By analysing the maps of reconstructed landecapes, of apatial

dietribution ~f the soil-geomorphclogicasl desertification procesa-
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7/
«8 and of the lend-use pattern a landscape map of the Loony Basin,
mcele 131,000,000 was prepared showing the natural/anthropogenic
1anéecapea et different atages of desertification, and the pro-

cepses forming such landscapes,

FROCESSES OF NATURAL ARD MAN-INDUCEDL

DESERTIFICATION OF DRY STEPFE ARD

SEMI-DESERTS IN KAZAKHSTAN FRCOM THE

PALAEOGRAPHIC POINT OF VIEW
NIKOLAYEV V.A., Moscow 3tate
Universlty, USSR

The dry steppe and semi-dssert of Northern and Central
Kazakhstan adjacent to the porthern boundaries of Turan's desert
zona are affected by both natural and man-induced desertification.
This trend characterizes not only the preseant but elso the remote
pre-historie past.

Though Asien steppe is known for 1te high palasecgraphic sta-
bility during the Fleistocens and Halocene they repeatedly became
the scene of desert landscape expansion umually colncident in time
with xerothermal phases. This 18 supported not only by palaecgeo-
graphic data but, above all, by the present-day natural conditions
prevalling ‘n the dry ateppe and semi-desert, ln which many traces
of past desertifiomtlion have esurvived. They include desert relief
forms and the corresponding porous sedimentation, soil cover struc-
turee typical of arid-denudation-lithogenous alkaii-desert-steppe
areas, relicte of flors and fauna. One can Qention a number of
present-day landascapes of the eteppe and segi~desert zone, which
were formed under the impact of the pre-historie deperiification

process. These include, for example, sand-aeclien desert ateppe
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and deserts, desert-ateppe arid-denudational plateaus and smooth-

sd samall-dune landscaps, depert arid-denudation chink slopes and
thelir piedmonts, - .

Apart from desertification in automorphous positions related
to recurrent climate aridization, dry steppe and semi-deserts are
not characterized by hydromorphous desertification. It oceurs
under normal zonal climetic conditlons and is even intensified
by an increase in soll moisture. lydromorphous desertification
affecta low terraces and the bottome of pre-historic and present-
day river valleya, lake bowls, Under insufficient dralnage condi-
tions and with a high saline water table they become a site of
hydromorphous salinization., As a result desertified natural
complexes emerge that can be described as valley and lake-bow.
saline and alkaline and solonets-desert-steppe.

An analyeig of the present-day landscape siructure of the
reglon shows that in dry eteppe asutomorphous desertified land-
pcapes account for 17-18% of the zone area, a similar figure
covers hydromorphous desertlfication. In the seml-desert zone
they begln to play a more important role, and the ratio changes
in favour of the former: 32% and 21% respectivelf.

At present, under the conditions of atmospheric moisturiza-
tion normal for the steppe conditions, and the predominant neo-
tectonic 1land elevation accompanied by better drainage, the dry-
steppe zone shows & trend towards a natural steppezation of resi-
duslly degertified natural complexes. Invereely, in semi-desert
conditions they are quite stable, sometimes progressing.

Man-induced desertification in Kazskhstan has long been a
resaylt of rangelend deterioration. Among the large number of

steppe and semi-desert natural complexes the most vulnerable to
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rangeland desertification were the ones that have inhersnt traces

of desertification both past and present. The process is intensi-
rioa by combination of natural and man-induced deeertification.
Thim can lead us to a clapsification of dry steppe and semi-desert
landscapes in Kazakhstan in terms of their posaible vulnerability
to desertification, to the uanderstending of optimsl grezing pat-

terns and to programs of environmental protection.

ROLE OF GEQLOGICAL AND GEOMORPHO-

LOGICAL PACTORS IN DESERTIFICATION
POSLAVBRAYA O.Yu., Tashkent
University, USSR

The typical deserts as a climatioc phenomenon feature, in
thelr genesls, & number of landscape characteristics precondition-
ed by aridity. However, the general exsiccation of a landscape and
the develoyment of typically desert traits may be a result of many
phyeloo-geographic processes going on outslde the erid zone. These
inoclude phyeical and chemical weathering, deatroying the rocks
and contributing to their removal from the surface; soil erosion
accompanisd by the destruction of the sod cover and a decrease
of esoll productivity; formation of erosion furrows with subsegusnt
deflation o the 80il materisl; the development of karst processes
leading to the 1owar1ng'ot the water table; landslides and debris
avalanches, clearing the slopes, etc.

Desertification proceeses can be stimulated by the apecific
geological {lithological) conditions. Thua; sand material of the
aread on the verge of aridity are subjected to deflation sasmier
than other types of soil, producing the forms of aeolisn relief
oharscteristic of deserts (Central Fergwmna, Kzylcha Synclinal
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¥o0ld of the Gispar System, Char Kettle Depression in the central

nection of Baikal-Amur Rallway Line, otherwiase referred to ap
"Char Kyzylkums"). The derk dolouring of the material encourages
its heating, & local increame of temperature, and, as a conse-
quence, fast anow-meltiﬁg, reduced air humidity and evaporation
{e.g+ Baisun Kettle Depreesion, Mogoltau). The development of
salt-bearing material rapldly iranefers the area to the category
of desert lands with characterietic salinity of groundwater,
alkalinity of soils thin vegetation (e.g. Veeliyoul Lowland in
the taiga zone).

The above-named desert landscepes emerged when the climate
wag not arid, Thue, the main cause of desertification is the
dryness of the surface and of the lsndscape, and not Just aridity
{lack of precipitation, high temparatures, heavy evaporation and
other migns of aridity}. The reverse eleo happens, when non~de-
asrt landscepes emergs in the dosarts,'e.g‘ tugal.

The rate of dessrtificatlon 18 fastest where climatio
sonditions ere arid or bordering on-arid, whers degertification
phenomena occur even with relatively insignificant disturbancee
within an established patural habitat, It is in thie type of a ei-
tuation that the responsibility of man, inducing the changes in
the landscape links, is particularly great.

Therefore, all economic activities and special desertifica-
tfon control measures should be plaﬁned on the bamis of hydrolow
gical, climatic, 1lithological and geomorphological factors, with
due regard for the exogenous rellef-formation processes which

may result 1n the formation of desert landscapes.

Ig-1
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HEAT BATANCE AND IMPROVEMENT OF

LARDSCAPE-CLIMATIC CONDITIONS OF

ARID AND SEMI-ARID ZONES IN THE

AZERBATJAN SSR
SHIKHLINSKY E.M., BUDAGOV B.4.,
Inptitute of Gedgraphy, Azerbai-
jan SSR Academy of Sciences,
USSR

Five out of ten eestablished zones festuring different moistu-~
re conditionas in the Azerbaljan SSR are grouped es arid {extremely
arid, highly arid, moderately arid, arid, alightly arid)}. Arid
zones account for about 60% of the Republio's.area, encompasaing
all lowlends and adjoining sections of submontene areas and low-
mountain stretches of the Grand Cauceesus, the Smaller Caucaaus
send Talysh; in the Nakhichevan Autonomous Republic thase zones
are elevated as high as 1,500 m above sea level. The vant area
with s Bemi-desert and dry-steppe olimate has a heat balance
index (§§ x 100) of 20=35%. This meens that 65 to B0% of the an-
nusl rediation balance le consumed by the turbulent heat flow
releaned to the atmoaphere with only 20 to 35% loet as evaporation
(in the eummer ameason, 70=30% snd 10-30%, respectively).

The arid sones and the adjolining sutmontane aress ars subject
to depertificeation ﬁroceaaeaz Kura tugal foresi areaes decline
sharply; the same applies to the forest areae of the northern
part of the Semur-Divichineky Lowland, to submontane juniper fo-
reets, to the graseland-forest strip in the northern and csntral
parte of the Alaran-Agrichalsky Valley. Sheet eromion and ravine
formation processes become more intensified in the submontane

areas of the Grand and Smaller Caucasus, Soil salinity is s grow-
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ing concern in areas of well-sstablished irrigated farming. Sand
and sand dune eress ere expanding along the Caspian coast.

Anelysis of precipiltation and cloud coverage observation
date for the last 90-100 ysers indicstes no growth of aridity in
the ¢limatic conditions of arid and semi-arid zonee and the ad-
joining arese, Thus, the bapic cause of the current desertifica-
tion process is human sotivity. The only exception 1s the ¢ircum-
Casplan erea, where desertification is due to the fact thati the
Caspian Sea level ham for the past 50 years (1929-1978) gone down
by 3} m. Deeertifiocation is asccompanied by the changing pattern of
heat balance and landscape traneformstion in the erid and semi-
arid zones.

Active messures are needed to combat desertificstion., Thaese
ghould include irriéation and sfforestation with drought-resistant
tree species. There must be also stricet observance of irrigation
rates, stocking retes and forest cut%i&g rates., Land use practices

to prevent erceion, etc. should be applied.

ACROCLIMATIC RESOURCES OF DRY LANDS

OF THE AZERBAIJAN SSR AND WAYS OF

THEIR RATIONAL UTILIZATION
AYJUBOV A.D., RACIMOV H.Sh.,
-Inatitute of Geography,
Agervaijan SSR Academy of
ihioncaa, USSR

A considerable part of the Republic's agricultural production
is concentrated in the arid zons, which accounte for over 60% of
ite territory, soil-moisture being {nsufficient and scmetiimes very
low. This notwithstending, this territory has considerable helio-

ig-2



~148-
thermal resources. Estimates indicate that, given adequste iryi-
gation, some areae of the Kure-Araks Lowland may show higher va-
lues of the biloclimatic potential (4.6} than the temperate-to-
humid Lenkoran-Astara agro-olimatic area (4.4). This potential,
with irrigation, can be uased for the cultivation of valuable sub-
tropical crops (pomegranate, olives, persimmon) getting 2 or 3
harvests a year. -

The authors suggest a method for quantifying the indices of
diaproportion between the heat and moisture, which enables them
to solve a number of practical issues, including the establish-
ment of the irrigetion rate. They also analyee the interaction of
forest and olimate, illustrating the likely ¢limmtic changes ra-
sulting from the transformation of the underlying surfacse, in par-
ticular, of alpine forests. Based on the analysis of the data
obtalned in several mountain systems of the subtropical zone, a
conclueion ia drawn to the effect that further impoverishment of
foresta in the mountains not only contributes to intensifying the
aridity of climate, but also leads to the over-cooling of slopes
in winter, reduction of the minimum air temperstures, and conse-
quently, to the degradation of ecological conditions of subtropleal
vegetation ip plain and mubmontane areas.

In the arid areas of the Republic, not only land reclemation,
but aleso climate improvement measures are necessary. More rational
utilization of climatic resource of the arid zone of the Azerbaljan
S8R calls for striot obsaryancs of the formuls "irrigation + sub-
surface drainagg + field protection afforeatation + advanced farm~

ir~ practices®.
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80IL EROSION AS A FACTCR

OF DESERTIFICATIOR
LARIONOV G.A., fETROV ¥.N., Moscow
State Upiversity, USSR

It is well known that overgrazing results in the digression
of vegetation. However, the ultimate results of digression are,
to a large extent, determined by the humidity pattern. In the
humid areas grazing brlogas about change in species composition
of vegetation. Such important scil protecting factor as density
shows no significant changes. Under conditions of insufficient
molsture digresaion 1is followed by a rapid decrease in vegetation
density.

This decrease results in the reduction of rainfall infilira-
tion into the soil since a thick low~permeable cruast is formed on
the ®oll surface unprotected by vegetation under the action of
raindropa. Reduction of permeabllity leades to an increase in slope
runoff coefficient which apceleratee erosion. Therefeore, in apite
of scanty reinfall, intensity of soil losaesvon the slopees with
rarefied vegetation reaches a value of dozens and hundrede of fons
per year from one hectarse.

The wash of humus-accumuleting layers and exposure of dense
low-permeable illuvial layers result in further reduction of per-
meabllity (up to & level of mm/min") and & corresponding incresse
in surface runoff, especially 1f the surface is composed of fhc
carbonate cruete or saltbesring soil.

The mentioned suceession of processes causes aridization of.
landacapes, extreme cases of which can be illustrated by secondary

badland-type landscapes of SE Daghestan, intermountsin depressions

of Central and Western Caucasus, Southern Uzbekistan and Turkmenia.
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Aridization of separate regions, in turn, is the reasonfor re-

distribution of human pressure on landscapes and thue the whole
proéeas reiterates involving oew areas. '

These undesirable phencmena ocould be prevented by the intro-
duofion of regulated grazing and a sound land use policy during
the 1n1?ial phamse of the process. Intensive erosion development
demands expensive reclamative measures including chemicsal and
mechanical stabilizers along with grass plantetion and temporary
prohibition of grezing. Reclamation of areas with bare carbonate
oruste or ealine soils ies technically unfeasible and economically

unsound in some cases,

THE ROLE OF 8OIL INVESTIGATIONS

AND LAND MABAGEMENT IN COMBATING

DESRRTIFICATION
ROTCHUBEI M.I., “Uzgiprozyom",
USSR '

Central Asie im characterized by epecific natural conditions.
The greater part of its area is occupled by deserte and semide-
serte with extremely fraglle solls aeffected by insignificant change
in the climatic end other natural factors as well as by unwise hu-
man impact.

The moantain and pledmont areas with marked slopes and storm-
-like pattern of rainfall suffer from severe water erosion, espe-
olally on the slopes of eolar exposition. Soil degraedstion is
aggravated here by deforestetion, overgrazi;g and in pleces unwise
rainfed farming practices. In the desert (plain) zone scil degra-
dation is ceaused by wind erosion {deflation) =mnd salinization.
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Soil sclence plays an importent role in determination of

cames of land degradation (demertification). Current methodology
of Boil investigations enables detailed assessment of the lavel
of soil degradation and productivity loss., Here, repssted soil
survey date serve as the major component ¢f monitoring. These
data reflect chaenge in desertification degree of arid and semi-
erid sreas hetter than any other indices. It ia important that
the soll survey data repregent not only the degree of soll de-
gradation but elso the potential danger of further desertifica-
tion. Factors reflecting the degree of potential hazard bear a
zonal character. In the mountain and piedmont aemideserte these
are - plope gradient and exposition, depth of the fine-earth
layer, soll goneois. In the desert zone - lithology, depth of
the looee water bearing layer, ealt contentas, depth and sallnity
of groundwater and some oiher factors dependent on specific natu-
rel and agricultural conditions.

The soil survey dete provide with main parameters for elabo-
ration of the sclentificelly-based projects mand measures of soll
degradation control, they help to define atrategies for rational
use of each land plot. '

Among messureg of desertification control important are those
elaborated and introduced by the land use planners. They include:
organization and management, agroteohnolosy’ reclamative affore-
etation end hydraulic englheering. ' .

Proper land use planning is8 a significant item in the syatem
of depertification contrel messures. Sound erosion control mana-
gement of the area, for example, inoindes all kinds of mearures
preventing and reducing the srosion hazard on lands susceptible

to erosion (slopes, sandy loams and sandy mcils). This is a
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complicated mcheme regulating proper diatribution of settld;enta,
roaqa, canals, drainage network, power supply lines, antierosion
agrotechnology, orop rotations, forest belims, etrict regulastion
of grazing on rangelands, range rotation, rsengeland improvement,
range protecting forest belts, provieion of gas and electricity
for population &imed at reduction of shrub ocutting for fuel, etc.
Land nansgement also includes the inventory and rehabilitation of
degraded lands. )

Irrigation in desert and semi~desert zones under proper land
uve policy improves soil properties mnd enhances their productivity
oconsiderably thus aoting as u desertification control factor. Soil
investigations in Central Asie as well as the mnalysis of archeolo-
gical deta revealed that irrigated soils contain more humus and
nutrients than any other desert séil.

In virgin lands &nd ancient fallow lands abandoned in the
period of early medievel epoch {(X-XI centuries A.D,) humus content
im 2-2.5 times less than in irrigated soils; in the younger fallow
lands (XVIII-XIX centuries A.D.) - 1.5-2 times,

Fertility of irrigeted soile in the semi~desert zone is 4-5
timeeg higher than of rainfed apd 12-14 times higher than of desert
rangelend soile. Considering high efficiency of irrigation as s
factor of fertility improvement and desertification control, repub-
1i0s of Ce:iral Asia implement intensive irrigeted development of
deseris.

There have been elaborsted forecasts of the development cof
new lande for & long-term prospect. Soil survey date served as a
baeis for land quality assessment and alab;ration of reclamation
reagures. At preéent due to full utilization of the Ama-Darya and
Syr-Derys rivers supply for irrigation s problem of pertial Siberian
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rivers flow trenefer to the desert zone of Central Asis is under

way. Implementation of these plans enables to inorease soll ferti-
11ty of the arid zone and to deorease the proocess of soil degrades-

tion.

COMPREHENSIVE DEVELOPMENT OF THE

KARAKUM DESERT'S MINERAL RESOURCES
KHUDAINAZAROV O., Turkmen
Branch of the Scientific and
Research Institute for Gas,
USSR

Expertise collected in the course of the Karakum desert in-
dustrial development represents a certain measure of scientific
and practical interest in terms of comprehensive development of
the desert's minersl resourcee. The éor%itory of the Turkmen
Soviet Socialiet Republic possessed depoeits of pure sulphur {Gar~
vaza, Gaurdak and others), coal (Bolshoi Balkhan, Ugitang, Tuarkyr),
zine and lead (Kopetdag, Kugitang), cinnabar (Kopetdag), mineral
water springs (Kopetdsg piedmont), bentonite (Oglanly, Kopetdag),
sodium chloride {(CGaurdak, Karkyuk, Duzgyr, Karabogaz, Kurtysh and
others). The deposits of these minerals cen be found {n ths Karakum
desert and mountain areas adjacent to 1t The following large in~-
duutrial areas can he identifieds

1) West Turkmen industrisl complex ie characterized by highly
developed oll and gas industry. There are 22 known deposite of
the two minersls connected by oil and gas pipe lines, excellsnt
highway ccmﬁunicat;ons and high voltage electric lines, which
creates favourable conditiona for continued intensive development

of oil and gas extraction and chemical proceseing.
20-L
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2) Emat Turkmen industrial complex consisting of two in-

duatriel areas: Murgab and Amu-Darya, The Murgab area specializes
in gas extraction, gas and chemical industry to produce N-ferti.
lizers and carbamide. The Amu-Darys industrial area whare gas 18
extracted from ges condensate deposits end plans are made to ex-
tract from geses thelr heavy fractlona and condensate to set up
a gas and chemicael complex to produce N-fertilizers, carbomlde,
‘gynthetic materials euch as rubber, polyethylene fibers, etc.
using the oil processing facility in Chardzhou.-PlanB are alac
made to produce gaseous sulphur as a by-product (from eulphur
geses which asre only 10 to 12% the cost of sulphur in Gaurdak,
whose development 1s also included in the plans.

3) Central Turkmen industrial complex is characterized by
high probability of oil and gas extraction from the Kopetdag
atrip from the depth of 7-10 lm.

The comprehenslve development of the Karakum desert's mi-
neral rescurces in the waterless desert haslgiven birth to the
induatrial citiss of Nebitdag, Gazachuk, Kaﬁrdak, Cheleken, Nef-
tezavodsk. What used to be the emall towns of Mary and Chardzhou
have becoms large indusirial centers. Hundreds of well-amppointsd
green oases have sprung up, such as Kumdeg, Velyak, Vyshka, Uch-
tepesh, Atlyk and others.

ECOROMIC EVALUATION: OF MINERAL AND

RAW MATERIAL RESOURCES OF THE DESERT

ZONE OF SOVIET CENTRAL ASTA
ISHIUKHAMEDOV A.E., Inatitu-.
te of Economica, Academy of
Sciences, the Uzbek USSR, USSR

In appessing the efficiency of judicious utilization of mine-
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ral rescurces in the desert zone 1t ia necessary to take into con-
sideration that sn integrated approach to the problem will increa-
Be the economlc effectiveness of the rinallsocial product, a phe-
nomenon accompanied by a drop in the cost of production and appli-
cation of ite individual elements, transportetion costs go down,
work effectivenese increases and accumulation bullds up. All costa
in an integrated productlon should be distributed in proportion
to all types of individual products at each of the procesaing
atages lrrespective of whether they are end-products or interme-
diate ones,

Wa propoge & number of empirical formulae to determine the
economic effect of integrated utilization of the mineral raw
materiaele in the region's desert zone where losses in a particu-
lar component are fmctored in. The mbaclute economic effect of
integrated utiiization of raw materiasls (Er) can be found from

ths following formulat

(2" = z') +aF
E

f Kiotal
where 2' and 2" represent the operational coets befors and after
programe for integrated raw material utilization.

Ktotal ie total caplital investment into fixed esseote pecessa-
ry to implement integrated raw material utilization (in roubles).
AFE 18 the economic effect from integrated mineral raw mate-

rial? utilization.

The overall economic effect from the integrated raw materis)
utilization will be a simple sum of the indicators for economic
effect in the production of each useful ¢component, i.e.

_ 2" -2l e Y
£ gui Ks

E
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An important component in the economic eveluation of mine-
ral resources in the plenning of regional development of Soviet
Centra)l Aeia's desert zone is the salculation of economic loasea
from injudicious use of mineral resources, more particularly
their negative ilmpact on the environment. These losses primarily
consist of lossen of valuable raw materials to industrial waste
(I (w));induetry ¢L(1)-early wear and tear of equipment, corrosion
_time losvses, eto.);in agriculiure (the use of land, the drop in
productivity, eto,) (L(m))jmunicipal loeses (additional expendi-
ture on cleaning operations, repair of buildings, ete.) (L{m));in
water economy (pollution of water resources) (I, ) and detericre-
tion in public health, (Lp.h-)

Dyotal = T(w) * 1) * U(a) * T(m) * P(w.e.) * L(p.h.)

ECOLOGICAL PORECAST OF DESERTIFICATION

PROCESSES IN TOURAN REGION
BYKOV B.A., KUROCHKINA L.Ya.,
MAKULBEKCVA G.B., TEREKHOV V.I.,
Inatitute of Botany, Kazekh SSR
Academy of Solenoces, USSR

Natural, historic and men-induced factors, under the influen-
ce of which the anvironment conditions of Touran Region was formed,
determine the presence of ten provinces of Iran-Touran Region, dif-
ferent in genesls, age, ecologicel climate, soil-salt and vegeta-
tion composition.

The trend of the arid biotocoenogenesis had a definite adjust-
ment quality and was accompanied by the loss and adaptive reorga-

nization of the subtropical elements, pertlally replaced by ele-
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ments of Towran flora, by xercophytization, psamophytization,
ephemerization. The formation of the flora littoral aslements was
also very important.

The exlsting ecosystems of Touran Region comprise 8 classes
based on the characteristice of vegetation, soila, bloproductivi-
ty (and pedophytogenesis). These (and especially vegetation) wers
Bubject to dramatic changes as a result of humen activity: (1) re-
gulation of river flow and withdrawel of lands for irrigation,
later to be mbandoned (post-irrigation slterations, drainage of
flood plaine); (2) cutting of desert forests; (3) use of vegeta-
tion for cattle grazing; (4) technologlcal impact and related de-
velopment of road network. Ecological situation has been mapped:
local focl of desertification are marked as well as the ecosy .tems,
heavily, moderately and slightly prone to desertification (judging
by the charscteristics of ecoclimate, edaphic medium and vegeta-
tion).

Among the established typew e¢f desertification, the most com-
mon are eXsiccetion and wind eroslon, heavy secondary ealinizatien,
overgrazing, formation of badland and berrena.

We have prepared the ecologicel forecast of 'desertification
teking into mccount the existing land-use system and the growing
tendency to intensify irrigation end animal husbendry by 25% and
more, The criteris used in making the ecologicel forecast are:
upsetting the pattern of vegetstlon, 1ts being wholesome and self-
regulating; decrease of productivity and underutilization of the
environment resourcee; disturbance of ecological links and discre-
pancy between the unstable modifications of vegetation and the
environment; non-optimal structursel changes in the water-salt re-
gime of the polls and in thelr texture by biogechorizons. Scalss

of rangeland degrodation are now being deviged.
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Among the consequences of the establieshed ecological shifts
in the degrading rangeland ecosyetems are reduced photosynthetle
activity and diminution of the photosynthetic layer in the bio-
coencaes of deseris.

For mapping the degresslons (potential foci of desertificea-
tion), it 1s suggested that maps of land-use intensity be prepared
first,'

EVALUATION FORECAST OF POSSIBLE

ADVERSE WIND EROSION PROCESSES IN

THE DESERT ZCOKE OF SOVIET CENTRAL

ASIA ‘
DANILIN A.L., Centrel Asian
Research Institute for Porestry,

USSR

The research program underteken in 1954-1969 in the sanda of
Central Ferghana determined that the annual sand transport can be
found from the formula (Danilin A.L., 1969):

Q=K (£ 0} -307 )

Sand removal, or the removal of sandy solil from 1 ha at the
length of the teat-strip of 1000 m ~ Q = 10K with the strip
length = 500 m ~ Q = 20K (SU3-EUJ,). The averege blow-out depth
will be respectively
ne WEFD? -2 o, 20k TWeswder )

10000 * 10000
where Q is the anpual transport in H3 or removal from 1 ha

in n3 per year, ‘

b - is the average blow-out depth in cm,

K - ip the angle coefficlent,
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b3 1.13r is the sum of cubic veloclties at the wane height per year,
Ilugrtha sum of threshold velocities elevated to power 3 &t the
wane height per year.

The result of the calculations ooveriug 34 pointe in Central
Asla - are pummarized in the Table. Further on is the regional
divielon of the territory of Soviet Central Asis in terms of in-
tensity of wind erosion hazard, based upon the data of the table
{the blow-out depth at the test-strip length of 100 m).

1. Regions with & moderately active wind regime (the blow-out
depth ranging from O to 2 cm per year): Karshi - 0.80¢; Chimbai ~
1.20; Guiistan - 1.36; Fergmna - 1.44; Kagan - 1.60; Namangan -
1.86; Turtkul - 2.0; Asht - 1.0; Leninabad -~ 1.,82; water reservoir
of the TFergena hydropower etation ~ 0.69; Skartuz - 0.69; Ashkha-
bad -~ 1.0; Iolotan - 1,0; Tashauz - 1.34; Erbent - 1.34; Bakhar-
dok - 1.34; Darganata - 1.34; Gaudan - 1.36; Bakhorden - 1.66.

The moderately active wind regime zone includes 60% of the
territory of Central Asia. In ereas with a moderately active wind
regime it ie sufficient to apply the eimplest anti-erosion agro-
technology. Irrigation strips c¢an be 600-1000 m long. Wind break
strips basically perform the function of improving the micro-
cilmate rather than of anti-erosion protection. Send fixation
operaticns may involve the use of mechapical cover and narrow-
gtrip chemical coating.

2. Reglons with an active wind regime (blow-out depth - 2-4
cm per year): NMubarek - 2.46; Karaskul - 2.70; Urgench - 3.0;
Termez - 3.96; Muinak - 4.0; Kazandjik - 2.3%5; Kerki - 2.35;
Fyzyl-Arvat - 2.35; Chardzhou - 2.86; Serakhe - 2.93; Clty of

Krasnovodsk - 4.0.
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The acgtive wind regime 2zone coverm one third cof Central

Agia. In areae with an active wind regime, at the early stages
of land reclemation it is necessary to use anti-ercsion agro-
technology and soil~protection land-~tilling practices. Irriga-
tion stripe must be reduced to 400-500 meters or strip land till~
ing should be used, following A.I., Barayev's technique. On irri-
gated land wind-bresk forest strips are essentisl., Cere must be
taken not to overgraée the rangeland, which might result in soll
deflation. Construction work must have wind-erosion fectored in.
Sand fixaetion utilizes strip mechanical protection units,
narrow- end wide-etrip chemical coatings, on elavated arese-
latticed protection devices and continuous chemical coatingse

should be used,

3. Regions characterized by a very active wind regime, with
blow-out depth at 4~6 em per year; Kokand - 6.80; Jengeldy - 7.60.
These regions cover 5-T% of the territory of Central Asia.

Land t111ing is impoesible without the use ¢f anti-erosion
and soll conservatlon agrotechnology. This particularly applies
to row cropa, On irrigatsd tracte wind-btreak forest strips are
imperative, with the distance between eirips not exceeding 200-300
m. Rangeland soil deflation in highly probable. Construction ope~
rations mu: t take into sccount wind-erosion hazarda.

Sand fixetion is epsured through strips, lettuce and conti-
nuous mechanical covers. Chemical coating can be narrow-strip,

wide-strip and continuous.
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DESERTIFICATION FORKCASTS OF
THE NATURAL COMPLEXES OF THE
AMUDARYA'S COASTAL DELTA
RAFIKOQV A.A.; Department of Geogra-
phy Presidium, Academy of Sciences,
Uzbek SSH, USSR

Intensive desertification of_the lower reaches of the Amu-
darya related to decreasing level of the Aral Bea increases the
importunce of a forecast for poseible desertification of the re-
glon'e natural complexee. The forecasting ie based upon several
factore, such aa the dralnage impact of the Arsl Jea, wind erosion
and helogeochemical processes, drops in the ground-water table,
ite higher aalinity, xerophltization of plant communities, soil
svolution towarde automorphlism, aeolian desert terrain formation,
and othere. This also takee into account the lithological and geow
morphological structure and the hydrégaological conditions of the
territory, the type of the soll-forming procees, proapecte for
the reglon's davelopment almed at irrigated land tilling or range-
land Lrrigation, as well as the estructure and properties of the
fass b lend.,

The waptern part of the delta, which as present 1» a hilly
solonchak complex, if denied irrigation, would have developed
towarde progressing salt bullding in the eseratlon zone, resulting
in a drop in the ground-water table below }~5 metere from the sur-
face. The dominant role would be sasumed by the saltwort - yulgun
phytocenceis and salt build-up in the root horizon would lead to
karabarak.

kxcesslve dryness of the upper soil layer, vegetation's de-

cressed projective coverage can result in more intensive wind

e
Yon
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erosion procesaes, degradatioh of kupaks and elimih;tion of the
top fertile peaty soil. As groundwater goes down to 10 metere
and deeparthe solonchaks gradually lose excessive salinity, the
aalt geta concentrated in the lower sc¢il horizons, which become
takyr soloncheke or takyr scile. At the ipnitisl etage of solon-
chak takyrizetlon vegetation becomes mixed. Solonchak patches
with karabarak alternated with takyr patchea overgrown with ka~
" regan or ltsegek. Frotracted drynees in the soil down to 10-15
meters leads to the dying away of yulgun and karabarak and forma-
tion of saxaul and saltwort (Haloxylon-Salsola) group. At that
time kupaks are fully elimineted by deflation ard on sandy-loem
water-gheds deflational and accumulative forms of aeolian land-
scape overgrown with xerophites will be formed.

‘Considerable changes are possible in the Aral eclonchak comp-
lexen, with the groundwater table going down to 5-10 metere or
deeper, typical soloncheks lose some of their salinity, a process
accompanied by mors intensive wind erosion and accumuletion. The
deflation of puffed-up solonoheks leade to franaport of a vast
smount of salt and ealt dust in the scutherly direction, result-
ing 1n the formation of hills, dunee and hollow ameolian relief,
which leade to a vastly uneven terrein in the surface of the pla-
teau,

In the eastern pert of the Amu-Daryn delta with automorphous
geocomplexes prevalling, these latter will develop towards eoil
de-salinization and more active asoliman processes. Wind erosion
procegses are made more intensive not only by the drying of the
vnper soll layers, but also by more intensive technological ero-
sion and cutting down of trees end shrubs., All this may result
in the emergence, at eome sections, of the aeoclien sand dunes

with ths respective psarmophites.
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80CTIC-GEOGRAFHICAL ASPECTS OF

PRESENT POPULATIOR DEVELOPMENRT
SALIMOY H.,.Tashkent Institute of
National Econonmy, USSR

Soviet Centrsl Aeis, a large region with diverse physio-
graphic conditions, multinational compositien of the populatioen,
high economic growth rates and an established structure of the
economy, offers diesimilar conditions for the reproduction of
pepulation end labour resources. Study of these intra-regional
distinguishing features has large importance for the national
economy end indeed ie intimately related with the accomplishment
of the objectives set forth by the 26th.00ngreea of the Communist
Party of the Sovist Union in respect of the formulation and im-
plementation of an effective demographic policy in our country
ae & whole end in the Central Asisn region in perticular.

One of the primary distinctions of demographic development
in the Central Asian Soviet Republics has been s fundasmental
change in the pattern of reproduction of the local population.

As a result of an acute reduction in mortality and especi. l-
1y because of sustained high birth rates smong the indigenous
nations, there has been a change-over from the reduced to the
extended pattern of population reproductien.

The Basic Guidelines for the Fconomic and Social Development
of the USSR for 1981-1985 and for the Period Ending in 1990 reads,
"To facilitate the comprehensive development end the drawing
closer togsther of the nations and nationelities of the USSR,
the greeter social homogeneity of society, and the firmer 1deolo-
gical and political unity of the Soviet people es & new historical
entity™.

SI-2,



~164~"

Hence the overriding importance of the rapproechemant and
tusion of nations for s multinational region such as Central
Aala, Speeding up and correctly underatanding the procass is
therefore an espential problem arising cut of ths region's demo-
graphic situationa. Dynamics of demographic structures and the
atructure of employment provides a major tool to control the pro-
ceas, while the increasing socinl homogeneity of the ragion's
population 48 its result and proof.

A telltnle feature of demographic develoﬁment in Central
Asia 18 an accelerated rate of urbanization bamed on atendy nnd
conslatent industrialization. By now Central Asin hae developed
into e large induetrial and sgrarinon region of the USSR, with
advanced industry and a broad network of cities nnd urban mettle-
ments whose residents account for 40% of the ragion's total po-
pulation. Lerge urban agglomerations representing, in effect,
the highest forms of urbanization and cells of a2 hiphly urhanized
environment were formed in the region.

The present demographic develomment of Central Aria is and
will be exerting a certain influecnce upon the general demographio
situntion in the USSR bhecause of the continuing high natoral
growth rates of the region's population. Whilst presently the
Soviet Republlics of Central Asla concentrate 10% of the country's
population, there.will be 15% of the total iiving here by 1990.
Thie poses A neries of complex socio-economic and scientific~
technological problems while this sperious socio-geographical
aspect of population will have to be comprehended in greater
lepth and dealt with in & purposeful and earnest manner.
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OPERATIONAL PROOEDURE TO
PIX SHIPTING SANDS _
BYINTSCV I.P,, Institute of De-~
serts, Academy of Soiences,
Turkmen 3SR, USSR

In the desarts of Soviet Central Asia shifting sends account
for 3-5% of the entire territory. Their formation is goenerally
attributed to "eolian proocseses resulting from high wind velooi-
ty, excessive atmospheric precipitation, soarce vegetation and
extensive poroue tertiary sedimentation. Factors compounding to
incranse of the areas occupied by shifting sands usually include
axtenaive forme of economic sactivity in deserts. In agriculture
phiftting eands are regarded as areas not posseesing any economio
capability. Shifting sende not infrequently devour agricultural
tracte and land that could be used to site different economie
facilities.

Mathode to control shifting sands comprise programe includ-
ing stabllization of sandy eurface followed by planting sand fix-
ing vegetation. In Boviet Central Asia stabilization of sandy
surface takes the shape of different mechanical devices and ap-
plication of viscous preparations. The following types of mechan-
ica) protection devicem are commercially availadble (Stepanov,
1963)1 1) upright mechanical protection devices 0.3-0.7 m high,
2) upright mechanical protection devices up to 20 cm high, 3) co-
ver stripe 60 om wide, 4) "longitudinal™ cover strips 25-235 cm
wide.

Upright devices are iprtalled in the following manner: s
groove 20 ecm deep 1s dug mlong & marker. Protective materisl i»

then placed on ane ride of the groove, mmt up in an erect posi-
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tion, sand is placed on both sides and compacted. Cover stripe
are ptrips of vegestation 5-7 cm thick placed flush ﬁith each
ofhar. The stripe are secured by sand placed 1p the middle of
the strip and weighing it down. "Longltudinal® cover eirips are
usually made from upright plant material 10-15 cm thick, 25 cm
wide._In placing the material down the protection line 1t is
enpured that bunches of stalks overlap and are weighed down with
sand at junctions. Tho protection etrips cen be fixed in place
by cuttings planted in pairs on both aides of the strips at an
angle to each other.

Stabilization of sands with viscous substances is ensured
by mechanized mpraying of the fixing eubatence either in strips
or covering the entire area. Only substances non-toxic to plants
are allowed for uee, such as neroslne, fuel oil, sulphite waste
liquor, resins, polymerse, latex, eto. If sand fixation ims done
in etrips the viscous substance is applied whenever vegetation
is planted, If the entire area is to be etmbilized the prepara-
tion 18 first applied to the windward slope of the dune chain and
then on higher gortions thereof. Fully mechanized application of
viscoue meterials in sand-fixing operations can be achieved by
a system of machinery including & full-track tractor (DT-75 “B")
equipped with a sprayer, a "ZIL® truck to haul the viscous ma-
terisls fyom the warshouse to the site of the land improvement
operations, & bulldozer (DT-75 or C-100) or similar type to lay
temporary communications in the mand dunes. Stabilization of
shifting sands with viscous substances holds conaiderable pro-
miss for the future. It reduces operatiohsl eaats by a factor

of 4-5 and increases work efficlency by a factor of 30-40.
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SUCCESSPUL COMBATING DESERTI~
FICATION IN KARAKUMS
DOBRIR L.G., Inatitute of Deserts,
Turkmen SSR Academy of Sclences,
USSR

The causes of deaertification are various. In the Karakums,
in addition to climatic changes or‘glohal nafure. active factors
of the desertification procese were tectonic movamenté in the
Casplan Sea, wﬂich produced changes in ite level and surface
aren; overgrazing of circum-oases lande; cutting of trees in
the desert and in the mounteins adjoining ?he desert; redistri-
bution of water resourcee ae a result of irrigation deveiopment
caueing the drying up of Araml deltas and formation of new sand-
solonchak expanses in the circum-Aral areas.

In the 1930-1940s, the lowering of the Caespian level by more
than 2 m triggered the lowering of the water table all along the
coastal strip, reaching 170 lkms in width (e.g. the former Chele-
ken Strait - Aidyn Station, east of Nebit-Daé). Th:oughout this
ptrip, featuring a wide ocourrence of esand solonochaks, the top
0.5-1.0 m thick layer dried up. Ae & conseguence of ite defla-
tion, nearly all of the msolonchak areas were covered by barchans
dameging the communications and making human activity difficult
in this region and in the areas close bhy. '

Astrakhan sheep breeding in the Middle Amu-Darya Oesis,
overgrazing of the land in the past and the cutting of shrubs
-led to the formation of the Amu-Larya barchan strip, 5 to 25 km
wide, extending from the Afghan border to Dei Nau Villaée along
the left bank of the river. As & result of sand encroachment,

the Cepsis width in places contracted by 1C km, The barchan bar-
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rier separsted the Oaeis from the deeert rengelsnds,

South of the Khorezm Oesis, &8s & result of ehrub cutting,
grazing end surface trampling in the courwe ¢f cattle driving, @
15-20 km-wide berchan berrier wae formed, 1te toaguee reaching
far itoto the south slong the cerevaen routes (aev eerly ae in 1955
*Khive Tongue®™ was 75 km-loog). Ip Weet Chi Memekume, the high
qualiti of cettle watering placee brought ebout the concentration
of cattle greging, which resulted in the formetiop of & berchan
trect, about 150,000 he io erea. The outskirte ¢of the Murghab
and Tejen Osser hed until 1960¢ been eurrcounded by barchen tracts
- the aftermath of contlnued tree-outting, greeing and trampling
for cepturies. The Murgheb Valley wew sepuroted from the desert
by 4 km.wide "barriere” of trampled eends. dhrube were cut in a
gtrip more than 40 km-wide running elong the Akhal-Tekin Oneie.
In Darwazs-Zeagli area, concentratlon of populetion and cattle
around industrial settlements ee well ae eporadic traffic apnd
’unrth workes activated the sends in the radiue of 25 km away from
theee centres. Desert roade designed for rapngeland servicing
were bumpy, winding and multi-track {(in places of intensive
traffic the width of the carriage-way reached 1 km). The roads
required large arese and were sources of deflation.

Thanks to the gtudies apd use of sand movement regularities,
of foreai-rrvowing conditions in ihe are¢as under consideration,
and of new methode of sand oontrol of the last 20-25 years it
has beacome posalble to obtain good results. Gasification of set-
tloments put sn end to0 the sutting of shrubs for fuel in all
ereas of the XKarakuma. The construotion of & few large water-
works in the North-Western and Central Karakuma, the improvement
of water situation in the S mln bs of the Karakum Canal range-
lands sinking of new wells deep inmide the desert, the full .se
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of modern suto-traneport of high trafficability and the use of

graders in dirt road rehabilitation made it posaible to disper-
#e the cattle and to do away with overgrazing.

There is no large-scale construction project in the Kara-
kumps that would be implemented without recommendatione of the
Inetitute of Deserts of the Turkmen SSR Academy of Scilences on
how to eliminate the deflation side~effects, thess recommenda-
tions being part of project documentation: the projects cen be
amended where necessary, Practically there are no sand drifts
now on the motor-roade linking Nebit-Dag with Cheleken and Mary
with Chardzhou. Previcusly, the yellow etrips of gas-pipeiines
of the Central Asia-Centre System used to be clearly seen from
the aspaces now they are hardly discernible from a plane. Indust-
rial projeots end communications operate in barchan sands conti-
nually.

Haloxylon planting from an airpIanb in the Balkhan corridor
sliminated eeveral barchan tracte; berchans and sand drifts,
which used fo be a common eight in the streets of Rebit-Dag and
Kum-Pag in the 1960a, ere now a thing of the past. The planting
of cirubs eliminated the Jebel barchan tract which used to exisv
betwoen Yagmai railway statlon and Nebit-Pag; the sands are now
fixed throughout the wide, long strip along the motor-road Jebel-
Koturtepe, The use of mechanical protections, of polymer coatings
end other binding egents made it poseible to protect the pipe-
linea, supports of power-{ransmission lines and the foundations
of works in mines and in oil-fields. Thanke to active afforeata-
tion/reclametion messuree nothing hae been left of the Amu-Darya
barchan strips ornamentsl Haloxylon is cultivated there now.
Small patchee of aﬁnd, whose combined area is 10% of the original

atirip, cerve am 8 reminder of what it used tc be. Barchan trects
2e-1
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are also eliminated in Western Chil-~Mamedkums, weat of the Ta-

shauz Oasis, south of Khorezm, in Derwaza Area, along the peri-
phery of the Murghad, Tej)en, Kopetdag COases and around 20 thou
. ha of barchan fields in the circum-Caspian area.

The Ksrekum Canal has had an enormcus positive effect on
the vest desert areas. landscapes quite different from the
desert were formed, plant and animal kingdom werse enriéhed, ac-
cessibllity of outlying areas was improved. An increase in the
better-water supplied areas brought sbout the growth of rainfall
in omees by 12-14%, and as far as 100 km 1neide the dasert - by
7-10%. The areae of the Murghab, Tejen, Kopetdag Onses were ex-
panded conelderably, while the Tashauz Osels advanced to the west
dozens of kllometres. Deflation processes regletered slackening

everywhere except a small aite in the former Chelaken Strait.

COMBATING DESERTIFICATIOR

IN 30UTH KYZYLKUMS
UMAROV M.U., Samarkand Universi-
ty, USSR

Prior to 1924, inp South Kyzylkums, 60 to 70 heotares of
irrigated lande were lost to the desert annually. At the time of
Bukhara Fmirate, desert vegetation (Haloxylon, etc.) was rapaci-
ously ocut. Kyzylkum was an ares of intensive cattle grazing. As
e result, desertification developed on large areas and shifting
sands ware formed.

After the establishiment of Soviet power in Central Asia,
planned fixation of shifting sands began in 1925. A etrip of arbo-
rescent and shrub vegetation wase made north of the Bukhara and
Karakul Oases, 1te present length and width being 125 km and



=171~
4-5 km, respectively., Thie strip of foreet nct only stabilizes
shifting sands but eleo protecte the crops of the South Kyzyl-
kum irrigated oamses from dry winds.

Pollowing the transfer of part of the Amu-Darya flow via
the Amu-Bukharsa Canal, thc sight of the South Kyzylkum degert
lands has drastically changed slnce 1965, 136,000 ha has been
developed for irrigated farming. In Bukhara Region, where all
irrigaeted lande of South Kyzylkum ere loceted, grose production
of cotton (unginned) in 1940 wae only 132 thou tons, while in
1980 it amounted to 629 thou tons. Malichul lends which had been
barren for centuries were transformed into blooming gardens.
After commiemsioning the 2nd and 3rd eteges of the Amu=-Bukhara
Canal in Bouth Kyzylkum, the development of another 600 thou ha
of Ary lands for irrigation will become a reasl possibility.

To achiove a more rational management of South Kyzylkum
decert lands, systematic anti-deflatio; measures will be requi-
red. Thaese include undersowing desert plants! forming green
belte on newly irrigated lands, and conatruotion of a drainage

network.
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DEMOGRAPHIC STRUCTURE AND SETTLEMENT SYSTEHS

POPULATION DISTRIBUTION, DISTINCTIONS

AND URBAN DEVELOPMENT IN ARID ZONES

OF SOVIET CENTRAL ASTA
ATA-MIRZAYEV 0.B., SALIYEV
A.S., Teshkent State University,
USSR

Natural environment has an immediate impact on the distimc-,
tions in the formation of regional systems of human settlements
and urban development, the emergence of forms and divergent ter-
ritorial habitation structures, which to a considerable degree
determines the fundamental trende and wayas to solve the varioue
soclo~economic problems under sepecific natural and geographic
conditions, In that context a lot of interest i& aroused by re-
gearch into the distinctive features behind the formation of
habitation patterns and urban development in the arid zones of
éoviet Central Asia, where considerable eipertiao hams been accu-
mulated of solving soclo-economic problems on the baasis of in-
tegrated development and mission-oriented approach.

In accordance with intra-regional differences in the over-
all natural and geographic situation in Soviet Central Asia
three basio hablitation and urban development types can be iden-
tified: oasis, desert and mountainous. The arid hebitation type
oan be found only in & small portion of the region. Its basic
distinctions include low population density, high population
denalty in cities, preponderance of cities with higg ppecialized
resource profile, a relatively h;gher index of urban development
and territoriel mobillty among the population. Theee are related
to the distinctive features of development, specislization and



~173-
territorisl organization of production forces in the arid areas,

the absence of labour-intensive types of agriculﬁural production
based upon irrigomted land cultivation.

A large number of typlcal small-and medium-eized citiea
based upon particular reaources and developing, 88 a rule, with-
out an agricultural suburb ("cilties without suburbs") suggeste
their relatively insignific¢ant reglon-forming or urbanizing rols.
Therefore the actual level of urban development here is lower
than 1n the oesis habitation zone. Urban population doss not
meintain close contacts with rural populetion in the same zone.
In these conditions the formation of large iphabited clusters
including urban conglomerstes ie difficult. In arid zones they
may emerge only 82 a result of high territorial concentratiOL
of natural resourcee and their complementary combinations.

The above diastinctions behind the formatlion of population
and urban development in the arid zones of Soviet Central Aeinm
should be taken 1nto account in mapplng out the basic guldelines
for their integrated development, especially for building up

territorial infrastructures.

FROBLEMS OF URBAN DEVELORMENT IN
UZBEKISTAN AS THE ORGANIZING LINK
CF THE REGIONAL SYSTEM OF SETTLEMENT ,
' AKHMEDOV E.A., SHLAIN E.M.,
Reperrch Institute of Econo-
mics of the Uzbek Flanning
Committes, USSR

Intensive lend development in the erid zone, a process speci-~

fic to Uzbekintan, 1s attended by transformation of the settle-
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ment eyetem. Urban-type pettlements are multiplying apace: the

numbar of cities hae mors than tripled over the past two decedes,
to reach 104 in 1981. The guantity of urban settlements remasins
more or less level.

The absolute gquentity of urban population has incressed 2.4
timesa over the same time pericd., To be epecislly noted in thie
context im a charascteristic festure of Uzbekiatan it has in com-
mon with the other Sﬁviot Republics of Centrel Asia - that the
faat growth of the urban population proceeds ip parallel with the
high expaneion rates of the population numbere in general, not
lenst of the rural population, whereas in the USSR as a whole
tha rural populetion ie decressing end the urban population in-
creasing in absolute quantity.

Reviewlng those figuree and bearing it in mind that the pro-
cess of urbanization is dialecticelly pre~determined and undoubt-
edly progresaive, one cap go on to try and underatand the role
.0f cities in the specific natursl-economlc and demographic condi-
tions ip which Yhe national eoonomy of the Uzbek SSR hee to develop.

The Republioc of Uzbekistan's cities may be classified intos

- 0ld oities established in hisetory;

- sarlisr developed industrial centres poesessing a large
production and resource potentiel;

- tho e energeht on the baais of the urban settlements and
rural popalation centrep which have overgrown into that rank;

-~ new ¢ities appearing for the most part {n the regions of
new development. Among those latter citlies, a clear-cut distinc-
tion can be made betwesn those brought 1ut; existence by mining
development and iater supplemented with large heavy-industiry
operations and those located in the regloms of agricultural de-
velomrent,
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Over BO% of the Uzbek clties have a population asbove 50
thousand. The sheer fact of these citles outnumbering by far any
other category, generates compelling interest towards them and
a closer look at the varied and many factore that influence the
tendencies ¢conducive to their emergence, and the development of
the city-forming phase and the infrastructure leads one to rea-
lise their relative importance in the further shaping-out and
improvement of the republic's terrlitorisl soclio-econcmic struc-
ture.

The tmek of levelling out the economic and social development
levels of Uzbekistan's natural-economlc regions and areas and the
diversification of the componental structure of relatively under-
developed or newly-developed regions imposes rather stringent de-
mands on the formation of the supporting freme for territorial
management of production and population, i.e. the system of citi-
es. In the erid regions "clties™ refere overwhelmingly to small
towne, at least in the foreseeable future and for the conditions
of Uzbekistan where these smaller cities seem deetined to he the
onee playing the role of effective organizing centres 1ln the
settlement system.

Questions pertaining to the development of any c¢ity should
obviously be conaidered in terms of maximizing its contribution
to the solution of the general problems of integrated regions
development and the formation of a single unifylng settlement
system. This becomes even more relevant in the development and
further progress of the regions whose features lnclude specifio
natural and demographic conditione and ethnic distinctions not
infrequently associated with the treditional handicraft occupa-
tions end in many cases with the presence of precious monuments

of material culture,
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URBANIZATION AND WAYS TO PREVENT
DESERTIFICATION IN TUREMENIA
BATYROY A., Institute of De-
serta, Academy of ESciences,

Turimen SSR, USSR

Purkmenia has 15 citiea and 74 urban settiements with a eum-
mary population of about l.4 milliom, or over 48% of Turkmenia's
total. Geographically, the Republic of Turkmenia‘'s territorial-
urbanistic structure offers a contresting pilcture and the alloca-
tion of cities among deserta and ocases is# pon~uniform. There i
a clearly defined development level of the urbsn network in cases
{Murgab, Mid- spd Lower Amu-Darya, and Copet-Dag foothill) and
the West-Turimenian region, on the one hand, &nd another level
ohurvled a)ll over the vast desert area with a sparse network of
urban settlementa, on the other hand. It should be noted that
five out of theae towns and 24 out of the aeventy-four urban get-
tlements are found outside the camses and surrcunded directly by
the desert territo;-y. Buch an urbanistic situation is, to some
extent, a reflection of the long-established territorial and
sectoral structure of the natlonal economy in Turkmenia.

The rlse and formation of urban settlements in Turkmenia
stems chliefly from the development of basic industries - petro-
leum and gas production, chemiatry, lngl conatruction ~ and the
augrentation of the administranve. economic and cultural func-
tions of local centers.

Another eggential factor in the appearance of new urban
sottlements in Turkmenla resides in the economic, social gnd
oultural changea subsequent to the construction of the Earakum

Canal and new land and mineral development projects in the Canal
sona.
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Urban settlementa in the desert zone are differeant from
ceases by the specific psttern of allocation, development rates
and conditions for provieloa of public aeryices and utilities.
The gettlements out in the desert have not the agricultural en-
vironment common for the oasis settlementa. There are extensive
stretches of the desert lying between towne, settlements and
large population centers. The settlements development 1s deter-
mined by the size of natural rescurce depoalts and the acope and
sequence of their development. In eome cases, these are small-
slze settlements of the urban-type or workers' settlements like
@.g. Darveaz or Yaskhany in others they include larger urban-
type settlements atteched to unigue mining development areas
o.g+ Gyardyk, Bhatlyk or Bekdash; in atill others there are fast-
growing towns or urban-type settlements whose funotions become

increasingly complex, as 1o Neblt~Dag, Cheleken and Gas~Achok,

TOWNE I¥ THE ARID ZONE OF

THE AZEKBAIJAN SOVIET

B0CI&LIBT REPUBLIC
DAMIRGAYAEY 8h.K., GUSEINOV P.M.,
MEXHRALIEV E.K., Institute of
Geography Az BBR Academy of
Sciences, USSR

Nearly cne half of s mrw of the Axerbaljan SSR is found in
the 2rid szone. It concentrates within its bounds three-fourths
of the urban settlements and 89% of the population, both suggest-
ing a comparatively high degree of urbanization 1n the arid gone.
Almoet all of the towns located in Azerbajijan's arid sone,
with the exception of Baku and Kirovabad, emerged over ths last

e T
e
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half-century. Active meesures %0 provide the economy and popula-
4ion with irrigation and drinking water, together with the expan~
sion of the production, transport and social infrestructure,
laid the groundwork for ecconomic development of the arlid zone
and the growth of urban settlements. With the development of oil,
g8s, energy and water resources, industry, the primary city-form-
ing factor, began progresnsing rapidly. Here the Baku urban ag-
glomeration, one of thia country's largest, has formed and several
larger centers appeared, such as Ali-Bairamly, Evlakh, Minge-
obaur, Neftechala, Balyany and Spazan. Not only do they play a
major role in the region's ecomomic development but have the
effect of altering the appearance of the arid zone.

Urbanization can be referred-to as & factor in the preven—
tion of desertification. The principal nucleus of urbanization
in Azerbaijan resides in the Apsheron peninsula, all of which
is presently taken up by the Baku agglomeration and possesces a
cultivated landscape.

In place of the former desert thers exist now industrisl,
building and transport faciiities, living blocka, cultural eand
welfare and public services, and extensive green plantings (in
addition to intra-city plantings, a special green belt over 5,000
ha in area has been established). Formerly semidesertic, Apshe-
ron has become a densely populated and green ares. The effect of
urbanizetion on the prevention of desertificetion is rather sig-
nificant also in the remainder of the republic's arid zone.

Provision of favourable conditions of work, domestic life
¢ 4 recreation for the population in the arid zone calls for ad-
ditional investments and increases the costs of urban construc-
tion and maintenance of the urban economy. The major part of

che coots goes to water supply, greemery plantings, air condi-
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tioning and provieion of sun~protection screens for the bulid-
lnge. The water-aupply problem is especislly ecute in the ares
ot Great Baku. There water is brought from a distance of 150~
180 km and 18 several times a& expensive es in the cities locat-
ed on rivera. Under these copnditions the agglomeration effect
aidn in reducing the development coste of arid spaces.

The goals of suatalning the processes of vital activity in
the arld zone of Azerbaijen requires lande to be reclaimed and
the area's microclimates lmproved. In the hot season when the
street pavements and walla of houses are burning bot under the
effect of solar radistion, %the alr grows stagnant and the envi-
ronmental conditions begin to cause diecomfort. It is therefore
required that measures be undertaken to establish green shelter~
belts around urban settlements, ralse green plantings in reei~-
dentlal arees, expand forest shelterbelts along rivers and ca-
nala, and improve the structure of populated areaa. The experience
accumulated over the years in the Soviet Republic of Azerbaijan
pointa to the adventsges of integrated urban planning in contri-
buting to the provision of favourable conditions of life in
cities while preventing, at the same time, the process of deserti-

fication in the Republic of Azerbaijan's arid zone.

CURRENT DEMOGRAPHIC SITUATION AND

PECULIARITIES OF '"BANIZATION IN

THE KARSHI STEFFE
ARTYEFAYEV R.D., IMAMOV Sh.,
Tashkent Univeraity, USSR

The Earshi Steppe is one of the new and promising areas in

the arid zone of Central Asia. Therefore, @ study of peculiari-

RS
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ties of the demographic processes and urbanization in this part

of Uzbekiatan's territory is of great scientific and practical
importance.

Intenaive development of virgin lands, resulting in the
booming agriculture, i1s ac¢companied here by the rapid growth
of population, eapecially in the cities. From 1959 to 1980, the
pepulation of the Karahl Steppe increased 2.7-fold compared with
1.9 for the Republic as a whole.

During the years of the Karahi Steppe development, migratory
tendenciea of its populetion strengthened, both exterpal and
intre-regional, which has had an impaot on the demography cf the
territory.

There ia & marked predominance of men in the new areas of
the Karshli Steppe, whioh obviously 1s due to the great need in
"manly® skilla at the early stagea of steppe development. Judging
by the age-groupa of the Karashi Steppe population, there ia a
relatively high proportion of able-bodied people and a low per-
centage of ohildren'and pensioners. v

A characteristio feature is ethnic diversity typlocal of new
areas unlike the areaa of previous irrigation whose ethnio compo-
sition im more homogeneous and is mainly represented by indige-
nous nationalities.

The high birtbrate preconditions the dominance of large fa-
milies, consisting of several married couples.

These peculiarities of the demographic situation comatitute,
in s way, & reflection of migration processes, etemming from the

evelopment of newly iirigated virgin lands, with new cities
emorging "from scratoh” and as a result of adminietrative reforms

in large villages of advantageous economic and geographical posi-
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tion, which become the basic centres in the territorial arrange-
ment of productive forces.

During the 19708, 4 towns and 2 township aeftlemants were
formed in the Karahl Btepps. The population of Karshi City, the
centre of development activities, has increased J.) times for
the laat 20 yeara and now equals 115,000. The formation and deve-
lopment of the town network occurs as part of ¥he process of ter-
ritorial distribution of productive forcem: getting up basis
(town-building)} industries (above all, construction industry) as
well 8s in the course of ggricultural infrastructure eatablimh-
ment (large irrigation works). A further stage of town formation
coinclides with the period of intensive development and territorial

arrangement of agricultural production.

PROBLEMS OF RAINFED AND IRRIGATED FARMING AND RANGELAND
MANAGEMENT

THE PROBLEM OF NOMADS SETTLEMENT IN

CONNECTI1ON WITH THE DEPLETION CF THE

RESQURCE BASE OF NOMADIC ECONOMY
PULYARKIN V.A., Institute of
Geography, USSR Academy of
Belenceas, USSR

The economic retionale of nomadism in the countries of the
Orient lies, first and foremost.'in the utilization of arid
rangelands wbich otberwise would have stayed outaide the scope
of productive application. The nomads derive from these landa,

which bhave low value from the viewpoint of traditional sedentary
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production, a variety of livestock and other products which
they bring in part %o the marketplaces in towas and villages.
In the historical and geogrephical literature of the past nomads
were not infrequently deacribed as s force opposed to the settled
population and indeed hostlile to it. Studies of Soviet aclentiats
showed the concept o De invalid, as there had been economic
links between the nomads and settled residents, brought about by
social territorial division of labour.

The historicml process ls operating nowadays, too, but not
in favour of the nomads, leadiog them to give up gredually their
former economic and sociel grounde. The boundary between the
zores of pastoral and ggricultural economies has at all times
been a volatile one, giving a reflection of the systematic pulma-
tions and the relative mutual might of the interacting parties.
Not ao nowadays when the nomads are having to retreat under the
onalaught of the ever expsnding settled population which spreads
itself onto the areas where farming culture had been formerly
suppressed by the range-besed livestock economy. The situation
that arises pre-determines congervatism of the nomadic economy,
known to be poorly amenable to modernization and thereby becom-
ing much of a hindrance to the development of productive forcea.
Extensive livestock husbandry shows an uncommonly low producticn
output per unit erea, therefore ita substitution by agriculture
enhances appreclably the demographic “capacity™ of an area. Faced
with $he rapld population growih in the newly emerged countries,
official policlea cannot but seek to encourage the intensive
forma of land resource me‘agement. .

Further expanaion of irrigation in arid regions and mase-
scale development of dryland aress through the application of

tractors resulted in several countries in a notable reduction
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of the grazing land areae, as e.g. by 1) million ha, or 3I0% of

the total in Turkey over ‘%the post-war three decades. Plowing up
a part of grazing lands brings not infrequently ﬁore gevers con-
sequencles for the stockmen than atatistica can ever reflect,
for it may well be that a particular seasonal type of range he-
comes predominesntly inmvolved into land tilling with the result
that other types of range will be devalued or overgrazed and
the stock trails blocked out. Following the increasing stocking
presgure upon the remalning pastoral lands, the histerically
lengthy but gradual process of the deterioration of nature in
the arid regions that has cccurred under the influence of many-
century livestock grazing, es well as hunting snd wood cutting
for fuel by the nomads, begins to exhibit typically a qualita’ i-
vely new speed and momentum. The man-envircoment interaction,
alresdy frail and not infrequently upset at the period of un-
svoldable drougbta, hss no longer enough time to recover, thus
posing a threat to the very viability of the nomadic economy in
its traditional forms. 7

There has been an acute reduction not omnly of the arsal
scope but also the economic basls of the nomadlc Economy. In the
pesst the nomads resorted broadly to additionsl occupations, such
as transporting cargoes, guarding caravens, gathering medioinal
herba for sale to oasis residents, and producing items of handi-
crafts, since the scarce natural resources availsble in the arid
regions were too short to afford suatained livelibood.

The recent economic trends cdetermined a reduction in the for-
mer trade exchanges between the nomads and sedentary population.
With improved communication and supply lines, the effective ran-
ge of urbau merchants who would force nomads out, kept expanding.

When motor transport sppearcd on the scene, there followed a
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decay of caravan trsde, while the consolidation of centralized

suthority forced the nomads to abandon their raids on sgrioultu-
ral oages and the practice of levying tribute from the settled
population.

In the sltuation thet erose, promoting the change-over by
nonad{ %0 sedentary existence constitutes a deliberate way of
etimulating an already clear-cut phenomenon. Economic development
in the gountriea of the East through the launching ot phtroleun
induetriesa, trensport construction, and hydro-engineering pro-
Jects forms supplementary labour markets and causem partial out-
flow of nomada t0 towns and workere' settlemente. This natural
process could be sccelsrated by special-purpose programmes, above
all irrigaticn development and initiation of weli-planned settle~
mente near the newly-irrigated landa.

Tuis way of the nomads' conversion to sedentary exizienae
has been tested in soms countriea of Arab Africe and the Middle
Rant .

Further probability of its wide-ecale application depends
a great deal on the quantitative oorrelation of the nomads and
pettled population in a particular country, the latter's langd
and water resources and, last but not lesst, on the financiael
ospeblilities and soclal thrust of the official policies there.

The ; voreat nomads are particularly keen to settle down.
Having experienced bitterly the effects of the reduction in the
overall astock of grazing lenda, they retained little livestock
and loet %the motivation 0 migrete. If auch nomada still do mi-
grate, 1% ia pnot in search of a range but.uthez looking for
jobs in cases, usually during the barveating season. They need

the atate to offer them assistance sa they change over to seden-
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tation; otherwiwe they will hardly be able to utilize the land
allotted to them. In the areas of new irrigation a complex deve-
lopment problem that erises commonly, more so in the first and
in many ways decisive stage, ie one of combining traditional
livestock husbandry with irrigated agriculture. At first, an
almost mechanical marriasge of these two sectors 1m to be expected
in order to achleve their integration later. Pastoral livestock
husbandry, a aector that still repays itself economically, may
concentrate on raising young stock for ita further fattening in
the irrigated farming zone.

In closing, let u; note that nomadic livestock husbandry
should apparently bte distingulshed from nomadlsm, the phenomenon
embracing all facets of life of the livestock-breedirng population
and causing another few millions of people to migrate continually.
The Boviet Republica of the East found sffective methods of main-
telning pastorel livestock economy as'a'production gector that
have long aince paid for themselves, simult{aneous with the seden-
tation of the mommdic population. Their experience is therefore
of great interest for newly emsrged countries now bulilding their

independent national economies.

E¥FECT OF VEGETATION ON

PRODUCTIVITY OF S0ILS IN

KAZAKHSTAN'S DESERT ZONE
MOZHAITSEVA N.P., FAIZULLINA A.H.,
Ipstitute of Soil Sclence, Kazakh
SSR Academy of Sclences, USSR

Vegetation of brown grey-brown 8oils snd solonetz aoils of

¥anzyshlak and Qustjurt a3 well as of grey-brown takyr-type aoilg
o

LAl
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of the Syr-Darya Baain within Kzyl-Ords administrative area was
investigated to evaluate the importance of the desert zone vege-
tation for the matter/energy cyole and to determine its role in
the soil-formation process.

Overall phytomass accumulation is low {(64-209 owt/ha), the
structure of solils being typlcally desert. The ¢oatent of plank
roots 18 very high, ranging from 65 to 92%. Xerophyte and halo-
phyte vogetation of natural phytocoencses features a high ash
content (9-33%) and has s consideradle effsot on the salt balance
of the moils. The botal of ash element inputs in the soil as &
result of annual falling-off mineralization smounts to 209-395
kg/ha, of nitrogen - 16-68 kg/ha.

At Mangyshlak, the amount of photoaynthetic active radiation
input per vegetation period is 6.0 bln kilo-calories per 4 hecta-
re. Proceeding from Yhe quantity of energy used annually to assi-
milate organic matter, we find that the mctual coefficient of
PAR utilization (Kt) in natural desert plant communities is equal
%0 0.17-0.5%, and of subaerial masas - only'D.OJ-O.lo%.

By contributing %o the soil 22.6-70.8 owt/ha of plant re-
sidues annually, the phytosphate of the deaert zone improvea the
physical properties of the soils, looreasing their porosity,
aeration, energising the microflors; it also maintains the equi-
l1ibrium condition of the humus envelope. However, deapite the
powerful input ©f solar radiation, its efficiency is negligible
snd therefore the productivity of soils is low.

In the copditions of Ezyl-Orda administrative area, '1fh
“he rice yleld of 60 owt/ha, more than 2% of PAR is accumulated,
of which aubserial mess accounta for l1.24%. Considering that Xt
of PAR of sub-aerial mass on takyr-type solls equals 0.22%, the

efficlency of land-use for rice cultivetion increases almost six-
fold.
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Alfalfa sub-aerial mass produced on the brown soils of Man-

gyshlak containa 57.25'106

kilo-cal/ba of energy, i.e. 0.95%
FAR, which is 10 times the reserve of energy avallable in the
natural phytooencses.

In view of the low capacity end highly intensive biologlcal
cycle of matter, the formation of a humus envelope in the desert
zone is a very alow process. Bince humus is the main energy saocu-
mulator, and the energy indicates the socil productivity level,
the importance of preserving the humus sphere and snriching it
with power resources becomes clear.

The productivity of soile can only be raised by radicsal in-
terference designed to improve the vegetetion cover, serving as
a capecitor and transformer of solar energy in the biosphere {un-
dersowing of gresses, fertliliza¥ion, increasing moisture content,
eto.) and to replace the natural vogatition oover by cultivated
highly productive phytocoenoses. This will make it possible to
increase the coeffigient of actual utilization of PAR to 3%,
which will be 5 to 16 times the amount of emergy accumulated by

netoral vegetation,

THE USE OF NEW SYSTEm OF NON-
IRRIGATED FARMING IN THE DRY-
STEPFE AND BEMI-~DESERT ZONES OF
THE USSR

KOZLOVBKY ¥.1., Institute of Geo-
graphy, USSR Academy of Scisnces,
USSR

The vaper discusses theoretical aspects of a pew system of

Vel
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non-irrigated farming - "Strip Farming in the Arid Zone" (Author's
Certificate No. 609500). Using the system of A.A.Rodeh and A.F.
Bolshakov at Janibek a8 a prototype, the system in question has
‘a prime objective of developing and stabilizing dry farming on
non-arable and unproductive lsnda in the dry-steppe and semi-
desert zZones.

The- underlying concept of the system is to produce an artifi-
¢lal linear integrity of the scil cover and micro-relief. A strip
land tract conslate of arable flat~bottom shallow ravines divided
into checks by low earth bunds and of dual-slope unsown ridges,
their crests occuplied by shrubs planted in single line. The soila
for the ravines of minimum 0.6 m thickness are formed using the
top humus layers brought tcgether from all over the area; material
for the ridges 1s a soil completely devoid of humus, even saline,
removed from the bottom of the ravine. To provide enough moisture
for the shrubs, they are planted in a small trench srranged in
the middle of the ridge.

iIn the development of a etrip farming system and in the as-
sessment of ita future prospecta, "“geonice™ and soil/ecological
engineering approaches are used, which include:

- applying the principle of concentrating, on a part of the
erea, the resources of moisture and fertile soile, borrowed from
the natural alkalinized complexea of dry steppes snd semi~deserts;

~ replacement of arboreal species by shrubs, which are more
resistant in the zones under conglderation;

- increaaipg the moisture~hclding capacity and the thickness
of the root¥ zone by stratifying the soil or by arranging a semi-
penetrable lithological screen of the fill-up layer.

Considerations besed on geonics, in particular, ob the regi-

mes and mechanismas of migration of moisture and salts in the
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poils of alkalinized complexes ensble us to make a favourable

and reliable forecast regarcing a number of aspecta of atrip
farming substantiation, and among other things,lto foresee the
development on the arable strips of land of the analogues of
grassland-chestnut npon-saline soils with the required water-
pbyslical properties, eromion-resistance of soila and of the erti-
ficial micro-rellef. In sdditicon, these considerations allow to
predict the formation on the ridges of semi-desert biogeocoencses
which can be used for post-harvest cattle pasturing.

Schematic calculations and evaluations, based on segregat-
ing the experimental data on dry farming in the dry-steppe zone
ellow to substantiate the balance and regime of moisture, salts,
nutrients and %o assese the anticipated productivity of strip
farming.

In spring, the strip soils will have a minimum reserve of
productive moisture of 250 mm, of which 200 mm will be in the
1.2 m layer. In the sub-arable layer {20-60 cm) the spring reaser-
ve of productive moisture is 90 mm, of which 45 mm is transieat.
To ensure this, the fill-up horizon ahould contain at least 2.0%
of bumus {on loamy soil); this is also necessary for the nutri-
tion of plants. In this case, there will be an increase of the
depth of maximum dried-up soil layer to 1.0 m, and the needed re-
gime of moisture reserve congumption in apring-time with about
80 mm conserved for the peried of grain julcing, the early spring
ecrops averaging 22-2%5 cwt/ha.

The findings cof the research programme conducted at Janibek
stationary research centre of the USSR Academy of Sclences prove
the possibility of growing some arboreal and shrub species (par-
ticularly good prospects are for Russian clive), of desaliniza-

- .on of arsule lanas receiving extra water, of raising the yields
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of some crope, including wheat.

Evaluation of agro-climatic conditione on the Lasis of
mointuo balance, with due allowance for the limitations imposed
by severe dry winds, makes 1t poasible to conolude that the
southern frontier of the likely strip farming spread punctuates
the mouthern part of the sub-zone featuring brown seml-desert
soilu,'bypaaaing large sand tracta.

Adequate moisture of the soils in the aown strips is ensured
by achieving & proper correlation between asnow-trap and strip
areas /i /, and inside the #trip %ract - between the width of
the ridges and the wtrips /W /, the zome holding good prospects
for strip farming characterized by the assumed values AL4,¥L3.

Reclesimable potential of virgin lande with etrip ferming 1a
esbimated at 30 wlp ha (oet), situated mainly in the dry-steppe
and semi-desert zones. The aystem provides for a comprehensive
improvement of solonets soils in the arable etrips, i.e. removal

_of the alkslinized lasyer from the soils. Thus, strip farming can
be applied on the plains with loamy and saline lande, except the
arses where groundwater with high mineral content is close to
the soil surface (2 m).

S8trip ferming trials cen be recommended also for part of the
low-productivity arable lands of the dry-steppe zone of the south
black and -hestnut soils, especially those alkalinized. The sdven-
tages of atrip farming over conventional systems {bigher and more
atable yields) are due %o greater accumulation and more efficient
uge of soil moisture resources: in dry and average-moisture
years - at the expense of providing soil ibiature at the grain-
Juicing stage; in wet years - at the expense 0f increased level
of mineral nutrition provided by & thicker bumus horizon.
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The land-use coeffioclent of etrip farming will be lower

only during the land reclamstion period {around 5 years required
for complete aoil desalinization) compared with fallow land (0.5«
0.6 against 0.7-0.8). It may subsequently grow to 0.8 and more
by means of ravine expanasion.

Tentative eatimates indicate that cepital coste involved im
setting up strip farming trmcte, using no specialized machinery
{oulldogers, graders, etc.) will not exceed 1,000 Rbl/ha, net.
Therefore, 1t appears appropriate to start without deley an ex-
perimental trial and technical elaboration of the syatem as a
wholes in a number of aress, .bouing in mind the prospects of in-
creasing and stabilising the production of quality grain and ani-
mal fodder on arid lands, espscially considering the limited
poasibilities of irrigation development.

The system is designed for aress with cold winters and a
snow cover, although the concepta of "geonics™ and soil/ecologioal

engineering can be applied to a wider sone of arid larnds.

EFFECTIVENESS OF INTEGRATED DEVELOP-
MENT OF VIRGIN LANDS FOR RICE CROPS
IN THE KARAKALPAE AUTONOMOUS SCOVIET

S8OCIALIST REPUBLIC (KARAKALPAK ASSR)
PALVANOY D.P., Department for

Irrigation and Conatruction
of State Farma, Karakalpak
ASSR, USSR

In the economy of the Karakalpak ASSR the rice agro-industri-
al complex rates second only to cotton. In 1980 296 thousand

tona of rice were produced, with 4,700 kilos of grain from each
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hectare. Rice growing in the Karakalpak Republic began in %the
60's. Bince then more than 100 thousand hectares of virgin lands
in.the northern parts of the Republic have been developed for
rice crops, in that area the climatic conditions for cotton grow-
ing are unfavourable. The development of virgin landa proceeda
in an %ntegrated manner. The rice systems are complemented by
housing development, the construation of schools, day-care cen—
ters, nurseries, hodpitala, outpatient clinica, movie houses,
clubs, cafeteria, stc,

Integrated development of virgin lande for rice crops is
conducive to the solution of large-ecale soclo-economic problems.
Each hectare used for rice crops ylelde 1400-1800 roubles in
grosa product, with 300-450 roubles as net profitse. This is 40-60%
higher than the return of 1 hectare of land used for cotton or
otber crops in the northeran part of the Republic.

The virgic lands now scommodate 18 rice-growing state farms,
.10 of which are operating to thelr full commercial capacity. Each
rice-growing state farm ie & highly mechanized rice agrarisn com-
plex ensuring high work efficlency. The load dietribution is 16~
18 hectares per state farmer, while the yield of grein rice 1ia
B0-100 tons, worth 24-~30 thousand roubles. High work efficiency
ensures lower cosat, higher cost-effectivenesa, speedier return
on investr nte and higher wages for the workers.

Integrated reclamation and developmwent of virgin lands for
rice crops prevents desertification of the Amu-Darys delts; aince
the level of the Arsl 3ea is going down, the delta now jia totally
dry, showing early signa of desertificntioh.

Promotion of rice growing in the low reaches of the Amu-Darya

River has therefore been conducive to the conservation of land
fit for egricultural cultivation.
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EXPERIENCE OF BARKHAN SANDS
DEVELOPMENT TC RICE CROPS
RAMAZANOV A,, Central Asian
Research Institute of irrigation,
USSR

Irrigetion systems were installed in the Khorezm ocasis,
Uzbekistan, in the world's first-ever venture to practice irri-
gated farming in a distribution zone of barkhan sands. Specializ-
ed rice-oropping state farms - Begovat, Kolos, Koshkopyr, Karakum
and Yangiarak - were set up in an area located in the nortbern
pertion of the XKarakum ceptral zone. The summer there is hot
and dry, with the average monthly July temperature equal to
+ 27.9° and that of January, the coldest winter month, equal to
~ 2.3°C. The solls are represented largely by sandy {(loose) vari-
eties with the content of phyaical clay ranging from 0.6 to 5.2%
but decreasing with depth. The sandy soils have & specific mass
of 2.66 to 2.79 g/oub cm, volume mase of l.43 %o 1.56 g/cub c¢m,
end maximum hygroscoplcity of 0.69 to 1.12%. The one-meter top-
s0ll layer convsins concentrations of 0.16 to 0.47% organic
matter, 0.03 to 0.1% phosphorus, 0.06 %0 0.07% nitrogen, and
C.18 to 0.33% potassium,

Under the new procedure designed for barkhan sands develop-
ment, following capital levelling and cutting banks, & 5 to lO-cm-
thick layer of ground (loamy or clayey varietles} was applied
over the levelled surface ares. After that the checks were flood-
ed with water at 2.5 to 3.0 thousand cub w, to promote sedimente-
tion and compaction of the upper send-soil stratum. After drying
vu$, a secondary levelling wae performed with acrapers of long-
base graders. Plowing was done to the depth of 18-20 cm, with

PASED
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subsequent railing or chalning (twice) along or across the cuece
gurfaces

Irrigation ditchea were built in earthern channels {distri-
bution channels) or out of flumes (composite or sectlonal) and an
open-type diversion network was made initially. To date an intra-
and inter-farm collector-drainage network (CDN) about 200-km-
long has been installed on the territory of these rice-cropping
state rarms. Inspections of the network'as condition involving
an instrumentel survey of its cross-section on characteristic
gegments showed the open-type CDN to be extremely difficult to
run in the barkhan-send enviromment. Indeed, intensive slumping
of the slopea was seen o start off in their very first year in
operation. On the data of the maintenance organizatioms, in 1977
through 1980 the acope of CDN clean-up operations at those state
farms amounted to 800 thousand cub m.

In barkhan sands, in order to keep the diversion network
operable, the slope should best be fixated and the onco-accepted
layout of the diveraion network within the boundariea of the rice
irrigation aystem ehould obviously be revised. Overly high ver-
tical percolation through the sand bed reaults in rapid substi-
tution of the water ingide the check and, aa a consequence, in
an excesalve water requirement for cropping a unit yield (gross
60-65 thousand cub, m).

On the other hand, this enviromoment practically saves the
necesaity for surface digcharsu from the rice fields into the
diversion netwyrk. For these reasona, the drainage layout along
the perimeter of the rice irrigation syetema end its outflow into
the main drains makes a far more efficient practice.

Research hae found that across the board the effect of the
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downward infiltration flow causes partial washout of nutrienta
- organic matter and pitrogen - from the upper stratum while
the grosa phosphorus concentratlon remains unchanged. Another
contributory factor modifying nutrient concentrations involver
puspended sediments present in the Amu-Derys water. The sedimen’:
contain 0.20% humus, 0.06% pitrogen, 0.10% phoaphorus, and 0.9%
potassium and other elements of nutrition.

Special triasls revealed that, as sand areas were developed
to rice~cropping complexes, this gave an added vigour to the
related bilological processea, yet another important indicator
of the soile' fertility.

Ap rice cropping progresses the SAR of the sandy soils was
found to increase, primarily at the expense of the calcium ca-
tion. With the increasing time of rice cropping, the monovalent
cationsp trend to promote the growing toltal concentrations of
sodium and potasaium, even though thé firat few yearas of rice
cropping on eandy soils witness appreciable removal of the godium
cation from them. Thus, enrichment of the absorbing complex with
the sodium cation goes at once with a significant buildup of tha
calcium cation there, which 1s in itself an altogether positive
factor. The data derived from analyeis of the Amu-Darya oocze
brought in to the rice fields pointed up a fairly high sodium
concentration of 6.53 me per 100 g 80il in the absorption capa-
¢lty. The concentrationa of calcium and potassium equalled 1.18
and 0.57 me respectively, with no maghnesium found therein.

Efficient management on the rice irrigation aystems on bark-
hen sands showa further expansion of rice cropping in the zone
%o be distinctly possible. In fact over 4000 ha was developed
anew to rice cropping in the period of 1976-80. The application

5
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of up-to~date rice-cropping practices foaters suatained ilncrsas-
ing yields of thia valuable orop.

To boost further the productive capacity of barkhan sands,
organic fertilizer should most efficlently be applied befors
plowing, a move that promotes the improvement of soll processes
and the soil's nutrition balance. Though the application of com-
mon mineral fertilizers servea also t0 enhance rice yields their
efficiency ia comparatively low. Experiments accomplished in
the recent years have establisbhed the high effectiveness of slow-
ecting complex polymeric fertilizers.

Further progress of rice cropping in the barkhan~sand envri-
ronment points to the need for the design, construction and main-
tenance of the rice irrigation aystems to be improved through
incorporation of the very recent achievements in irrigation and

reclamation bullding practices and agricultural production.

DESERTIFICATION PROCESSES AND PROBLEMS
OF ENVIRONMENTAL CONSERVATION IN THE

AKUDARYA DOWNSTREAM
BAKHRITDINOV B.A., URAZBAEV

A.K., Departirent of Geography,
Academy of Sciences of Uzbek
SsRk, USEBR

In the Amu~Darym downgtream desertification is mainly ex-
pressed through degradation of soil and vegetative cover, large-
£-ale salinlzation of i&rigated solls, depletion of surface and
ground water resources, formation of soll crusts, intensification
of soll-forming proceasses, etc. Desertifi?ation is closely con~

nected with the enhancing human impact on desert landscapes and
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high rate of the agricultural development of patural resourcesn.

Intensive development of new lands in the Amu-larya down-
atream has started since 1961. Irrigation development and in-
crease in irrigation areas considerably reduced the river dis-
charge in the downatream. In 1979 the annual runoff of Amu-Darys
at Temirbai village amocunted to only 10.9'kmJ compared to 17.8 km3
in 1960. Degradation of the vegetative and soil cover, destruc-
tion of light texture topsoil owing to intensified use of natural
resources lead to decrease in the rangeland biological producti-
vity, development of secondary salinization and wind erosion
procesaes. Hydromorphic nstural systems yield to automorphic de-
velopment tYrends, continental salt accumulation is progressing
in sclla, marshy and meadow soils get dried up and enter the
gtage of trensfer to takyrs groundwater mineralizetion increases
with the change in chemiatry (rise in chlorine ions concentration),
hydrophilous and tugai-type plant communitles are ylelding %o
aparse xerophyte and halopbyte cover, wind erosion accelerates.

Sclentifically justified large-scale detailed investigaticna
and surveys carried out in the Amu-Darya downstreem served as a
basis for comptruction of majJor hydraulic structures aimed at the
rational use of water resources. Among these advanced irrigation
and water supply systems are Takhiatash headworks, Kuvanyshjarma,
Kegeily after V.I. Lenin snd Kizketgen canale. Significant worka
have been completed on land fertility conservﬁtion during develop-
ment of new areas; rehabilitation of degraded lands and rangeland

improvement bave been also carried out there.
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GROUNDWATER RESOURCES

OF EAZARHSTAN
AHMEDSAFIN U.M., SYDYKOV Zh.B.,
JABASOV M,Kh., SHAPIRO B.M.,
KURMANGALIEV R.M., SHLYGINA V.F.,
Inatitute of Hydrogeology and Hydro-
phyaics, Kazakh SBR Academy of Bei-
ences, USSR

A substantial part of the USSR rangelands {56%), comstitut-
ing the baais for animsl huabandry expansion programmes, is in
Kazakhstan, which straddles the zone of deaerte and semi-deserts
with a characteristic scarcity of surface water sources.

Until recently, the proapects of searching for quality ground-
water in Kazakhstan's deserts and semi-dsserts had been widely
doubted. However, lt:'-ns Years of research cocnducted by the Innti-
t-ute of Hydrogeology and Hydrophyeics of the EKazakh S8R Academy
of Sciences have reversed this thinking and proved the avajlabili-
bty of huge regional groundwater reaserves with an eetimated safety
yield of 1,960 w/a.

Most of quality groundwater is found in South Kazakhstan.
Lake-aliuvial, seolian-sand tracts of the deserts in the circum-
Balkhagh area, Mouyounkum, Kysylkums, circum-iral Karakums con-
tain groundwaters at the depths from 3-10 to 30 =m. The yields of
drilled boreholes are wi‘;h.‘m 430-2,000 ljldu. These deserta also
feature artesian basins easentially of fresh groundwater (confin-
®d and self-pouring) in the sand deposits of Neogenme, Paleogene
and Cretaceous age. This water is mainly found at the depth of
100-500 m, with a borehole yield varying from 300 to 8,000 w>/day.
Aocording to estimates century-old resources of groundwater in
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Bouth Kazakhatan equal 4 thousand billion nj, or 5-30 mle nJ per
each kmz of the area. The regional safety yieldas are estimated

at 970 nj/day. '

Weat Kazakheten acoounts for sbout 24% of the entire Kazakh-
atan groundwater resources, with aeround 16% of the stock being in
Central and North Kazakhstan, l.e. 300 mjfday- 11% of the ground-
water reservee are in Esst Kazekhatan (470 m;/day).

To sum up, Kazakhstan enjoys oconslderable groundwater re-
servea, capable of satlefying the needs of irrigated farming, and
of rengeland watering to produce more fodder for the livestock.
Rural water supply fox 2,000 villages is currenily based on the
use of groundwater, which l1s alac utilized for the watering of
100 mln ha of rangelands snd for the irrigation of 40 thou he.

In future, extensive uae of groundwater will make it possible to
bring water to all rangelands, to provide water supply for the
villages and to irrigate at least 600 thou ha of lends.

RIVER SALINITY INCREASE IN THE ARAL
SEA BASIN AND POSSIBLE WAYS TC REDUCE IT

CHEMBARISOV E.I., Tashkent
State University, USSR

In the recent yeara practically all 'dchqmel' of integrated
arid and gemi-arid land development pertaining to the Aral Sea
basin have drawn major attention to the problem of the river
water quality and, in the first place, water salinity and comncen-
tration of the main ione, It was revealed, that in the course of
several past decadea the river water salinity in the Aral Sea

basin has increased 3-4 times reaching on the average 1.5-2.0 g/l
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{at present) from 0.4-0.5 g/l (1938-1942); water chemiatry haa
changed from hydrocarbonate-calcium class to sulphate~calcium
class {occasionally to sulphate-sodium). Btudy of the river sali-
nity problem is of immense scientific and practical interest,
particularly for irrigation and egricultursl experts, soil ex~
perts end geographera. Although the ingeniocus raason of the river
salinity increase is the irrigation return flow this problem
should not be studied without relation to dessrtification in the
Arel Sea basin, specifically in the deltas 0f the Syr-Derya and
Anu-lerys rivera.

Ipvestigation intoc the problem was carried ocut by stsges.

The first stepe included asmesmment of DB values and che-
mistry changes tbhat had taken place in water of all river basins
of the Aral Bea for the period from 1938 to 1980. Main attention
was paid to the anslysis of salinity dynamics at the initisl
croas (located upatresm of cases) and the outlet {located down~
,Latrean of Yhem) ones or located at the outfalls of the rivers.

If several major oases were located in the river baein, assess-
ment of the salinity changea was performed in succession for each
downstream.: aite. Detected changes in the river salinity were
represented on two maps “Ssalinity and chemistry of the river water
in the Aral Sea basin” compiled for the firet five years of re~
cord (1938 1942) end for the last five years of observations
{1977-1980) at a scale of 13:2.5 mln.

At the second stage there was studied the formation of sa-
linity end chemistry in all major ocases in the catchments of Syr-
Darya and AmuDarya (up tc 15 ocasea). Changé was determined in
the total ealt content for each year in total, for aeparate oasss

and drains, alteration of this value was analysed for a pericd of
one year end in relation to the length of the drain, etc. The
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results were reflected on a map "Ballnity and chemistry of drain-~
age water in the Aral Sea basin" at &4 scale of 1i1l.5 mln. The
increass in TDS values ¢of the river water was compared to the
increage of the total selts in-flow from irrigated sreas and re-
lationshipe betwsen TDS values and salt composition were revealed
a8 well a8 with change ln the degree of irrigated soils salliniza-
tion and ealinity and chemistry of groundwater., There wes plotted
& correlation dependence between the salinity of rlver water and
the main parameters of the irrigated scils conditlon in relstion
o reclamation poesibllities.

At_the third gtage there was prepared a forecast of the
water asalinity chaﬁgel for all rivers of the Aral Sea baain (with-
out consideration of the Biberian river flow diversion). Estima~
tiona involved the basin method, i.e. with consideration of salt
Yields of the areas of ancient Irrigation and néwly irrigated
areags The results of estimations wefe compared to the forecsasts
mde by organizations like SANIIRI, SARNI(GMI, Sredazgiprovod-~
kblopok, eto., There were prepared preliminary recommendations
aimed at reduction of the present river salinity and measures
to prevent further lncrease of aalinity in the river water were
suggested, The eetimations obtained served as a basis for compilae-
tion of & map "Salinity and chemistry of river water in the Arsl

Bea basin in future".

2w
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WORLD PRACTICE OF COMBATING DESERTIFICATION

INDUSTRIALIZATION IN A SYSTEM OF

INTEGRATED REGIONAL DEVELOPMENT

OF ARID AND SEXI-ARID LANDS
KUPRIYANOV A.B., Inatitute of
Economice of the World Socialilst
System, AS USSR; UTKIN G.N.,
Institute of Geography, AS USSR

The current tesks of optimizing the use of verious natural
resources and their territorial combinations in the countries of
arid and semi-~s&rid regions with different sooial and ecomomic
conditions suggest a multitude of ways of economioc development
and of settlement of these areas. One of the alternative ls in-
dustrial development of natural resourcea coupled with new and
more advanced forms of local labour utilization for solving in-
tegrated problems of arid- and semi-arid lands (ASL) economic ex-
pansion under the long-term atrategy of the overall social and
economic development of a particular country. Such strategic
approach, in turn, includes the seiting up of an appropriate in-
frastructurs and the use of increasingly aggressive and diverse
moans of comhating_ desertification.

¥World-wide, there exists a record of ASL industrisl develop-
ment, the importance of these areas steadily growing from the
standpoint of resource aQailability, development of power engine-
ering and othe; basic industries, including power- and material-
intenaive types of production. In the USSR, mining industry has
become an important factor of desert development. Arid lends of
the USSR supply roughly 1/3 of pnatural gas, about 1/7 of itse oil
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and coal, all kinda of ferroua and non-ferrcus metals, chemical
products. Based on the mineral raw materials, production-territo-~
risl complexes of an industrial or agro-induatrial epecialization
are formed, new citlies emerge. Thus, on the basis of tﬁe Nurek
Hydroelectric Power Plant and Yavan Electrochemical Works and
other industrial ernterprises the South Tajik Production Territori-
al Unit is being developed. The commissioning of an atomic desa-
linizing installation in the city of Shevohenko on the Casplan Sea
made it possible to begin an integrated development of productive
forces in Mangyshlak Ares, West Kazakhetan. An illustrative example
of new cities is Navoyi, a blooming city in the Kyzylkums, buillt
in view of the conmstruction of the mining/metal works and a chemical
plant.

The problem of industrialization of developing countries
acquired a broad international significance after dogzems of newly
independent stetes came into being 1n'1;ia and Africa. It is in
industrialization that they see a way out of the viecious circle
of ataying underdeveloped, a conditlon these countries inherited
from colonial or semi-colonial past. Their lop-sided apecislizs-
tion {ayriculture and raw materials) mesna that processing indust-
ries are either at an embryonal stage or do not exist at all. The
emerging national industry helps in solviag many of the vital
sogial and economic problema: employment, import replacement,
export “ennoblement™, et¢. It can bevan important factor of
spreading technological progress, of changing the atructure of
other economic industries, of raising the standard of backward and
of developing the new regions, including ASL.

Even now, in many arid Afro-Asian and Latin American countri-
es, especially those producing oil, there is a growing importance

oo
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of desert and seml-desert mining centres for GDP formation. Appa-
rently, this is so largely because geclogically, teotonliocally and
geochemically arid lands possess huge and not yet eatablished re-
sourcea of energy &nd minerals. For exsmple, in Algeria, utiliza-
ticn of o0il and gas deposits ip Sahaera slome accounts for much of
the country's GDP. Besed on accelerated industriasl development,
Algeria for the past 20 years has been transformed from an agra-
rian-monoculture into an industrial-agrarian country with a first-
rate oil/gas and petro-chemical industry and good prospects for
further development. After o¢il and natural gas had been discover-~
ed in $he Algerlan Bahara, the look of thia desert land began to
change. Mouern mining settlements were formed around the oil and
gas fields, many kilometres of motor-roads were built and of pipe-
lines laid. In the last few years, efforts are under way to set
up & "green barrier™, a wide safforestation belt at the desert
border to control the advancing sands. There are many more in-
teresting and instructive examples of development throuzh indust-
rialization of natural resources in varioua countries and areas
of the arid zone, featuring different levels and trenda of social
and economic development.

Where developing countries have considerable areas of deserta
and eemi-deserts, effective combating of desertification can and
should be combined with industrialization efforts, if poasible,
on the basis of more comprehensive development of their natural
resources. As it 1s, a multi-plan process of industrislization
canoot, as it uweed to bve in the past, be hinged on a single-pur-
peae use of a particuler natural resource, however considerable
its reserves, and on setting up induatries specifically to uti-

lize the resource. The pecullarities ot each developing country
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predetermine the partioular waya, methods and stages of Bolving

theae problems.

Whaet must be noted ia the important, sometimes ploneering
impact of individual industrisl projects on the formation of a
sectoral, and, to a smaller extent, of a territorisl economic
atructure of & developing country. Nevertheless, it seems that a
much greater effect ie achieved when suoch projects are part of
industrial unita, which in¢lude a number of enterprises unified
by & particular economic function and having stable producticn
links. Production units of this kind are definitely important
for shaping a particular territory which contributed to territo-
rial economic integration. This will give impetus %o overcoming
the social and economic backwardness of peripheral, marginal
aress. The priority of an integrated approach %o natural resources
development through industrialization facilitates the introduc-
tion of technologicelly more advanced stagea of processing the
energy and mineral resourcea, the transition to setting up modern
processing industries.

The establisbhment of major units of this kind in the develop-
ing countries bvecomes possible and is often encouraged by the co-
operastion of other nations, socialist countries included. The USSR
and other countries, members of CMEA, bhave for years been cooperat-
ing with developlng countriea. For example, there are many indust-
rial and infrastructure projecta built or under construction with
the aid of socialist¥ countries in Algeria, Iraq, Syria, Libya,
Democratic Yemen and elsewhere. These countries abandoned the con-
struction of individual projects and mre now cooperating in the
getting up of economic units besed on modern technology and scient-
itic research. A good example of this ia "Olmos™ Project in Peru

intended to develop vast asreas of arid lands in the north of the
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country. Implementation of this project with the assistance

coming from the USSR will help to transform e large Peruvian
xegion. When moclaliet countriee participste in the exesution of
projecte in arild regions of developing countries, as ipn the above-
pamed case, special enviroament protection measures are envisag-~
ed. In.particular. production processes with low water -demand

are being developed, recycling water eupply aystems, recultiva-
tion. messures in fdrnsrly mined areas, etc,

Owing to its integrity, UNEP opens up goocd prospects forx
industrial and geograpbic studies, for carrying out applied
resgarch programmes in the field of ASL development through in-
duptrialization in the gountrier of Asla, Africa and Latin Ame-
rica. This is a complicated and priority task facing the scient-
ists and regional planning experts, sdminietrators of equal sci-
entific and technical international cooperstion.

ROLE OF PRODUCTION INFRASTRUCTURE
IN ECONOMIC DEVELOPMENT OF ARID LANDS

SHLIKHTERS.B., Inatitute of
Gevgraphy, USSR Academy
of Sclencea, USSR

Natural development of industry, transport, uncontrolled
urbanization ln the arid zone frequently leads to increased de-
gradation of the environment. The USER bas a long bistory of suec-
oeasful drawing up and implementation of integrated programmes of
ipndustrial development of arid lands, based on reasonable socio-
logical and ecological principles. '
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A key condition of an integrated development of an area,
eapecially arid, 1s priority development of a production infra-
structure (PI), i.e. of a group of industries deéigned to aupport
and service the basic industrisa of material production and the
population. PI includea the following main subaystemsa:

- all kinds of tranapor% functioning in the sphere of circu-~
lation, including power-transmission lines and other installa-
tions for the tresnsmisslon and distribution of electric power;

- information-communication syatem;

-~ gystem of providing material resourcea for productioni
material end technical supply, procurement, water supply;

~ englneering infrastructure, including all kinds of engi-
neering support and city trensport;

- business "service": adjusiment and menagement;

- infrastruoture for the protection of environment.

Pl subsysteme functionally make up one whole; they poasseas
8 nupber of common apecific propertiea determined by the PI ob-
Jective: provision of conditions for production and life of the
peoplel

- high fund and caeplital capacity of PI projécts. long time
needed for thelr conatruction and long periods of functioning;

- the major effect of PI (90%) is in the basic industries,
hence the view that investments into PI are "not worthwhile";

- procesges of PI output productiorn and consumption are inse-
parable; as this output is not material, i1t cennot be accumulated
or stored, which calls for reserve capacities;

- considerable seasonal, monthly and dally irregularity of
load among the elements of PI, and of its output consumption;

- prevalence ol gpatial-network structure;



~208-

-~ functional lag (elaatlcity) due tou discreet development
which often resulte in underestimating the need for more capital
inveatments to reinforce PI projects and networks;

= functional interchangeabillity of Pl elements: modes of
trapnaport, transport and warehcuses, traneport and communication.

Being & powerful dietributiom factor, Pl integrates economic
space and, functionglly. should be regerded as an inter-sectorsl
complex, requiring an lntegrated inter-sectoral management.

Io arid lande, where developed sreas are valued most, parti-
cularly important is the poasibility of concentrating compatible
PI linear projects in special corridors of communicetion, which
makes it poéaible to achieve a minimum 10% saving in ereas,

There la one subasyatem ~ water aupply - which plays & epe-
¢ial role in arid lands. In the USBR, the basic fundse of this
aubaystem are eatimated at 7O bln Rbls, i.e. it accounts for
about 8% of all basic production fundas. It is & matter of top

*priority to raise the efficiency of this subeystem through im~
provement and making use of the water uge reservess better usi-
lization of irrigated lands, control of seepage losBea caused
by the low engineering level of canal network eand irrigation
methods, wider introduction of cycled water aupply in induatry,
reducing the voluue‘ot water diverted from natural water sources
through the introduction of cycled and closed water supply sys-
tems, technologies that require no water and produce little
waste, bringing down water losses in water supply networks.

Infraatructure for enviroonment proteqtion is characterized
by & high rate of development and a fast growth of capital in-
to.nnity. Under the extreme natural conditions of arid 1m§da, Dot

only waste treatment techniques are improved but means of pre-



~200-
venting environmentally dangerous emissions into the environ-
ment are developed, and above all, waste~free production process—
o8 aa well aa devising ecological monitoring systema deaigned
to determine induatrisl and domestic pressures on the environ-
ment.

In many of the world's dry land habitats, a aystem of trans-
port called upon to satiafy the requirements of population and
natiopnal economy, is atill at an early stage of development and
continues to be cone of the most vulnerable industries. In planning
transport facilitiee for arid lenda, the vast regional differenc-
es in trensport service requirements are still being ignored,
which slac eppliea %o phased development of infrestructure, ecc-
nomic substantietion of the correlation between the main routes
and local networks, between new roasd conatruction and rehebllite-
tion of the existing network. There is a certain arbitrariness
AL the determination of an ooonouicailf Juatifiable technical
level of a project, required capital inputs, reguirements of man-
power and material means. The preasent level of transport deve-
lopment in industrialized countries is often used as a criterion.
¥hile planning the development of a transport network witn limite-
ed financial and material resources, it is highly important that
the cost/benefit analyses of a particular project should be pro-
cesded by economic and geographic surveys, i.e. comprehensive
lﬂdicea to evaluate regional differénces must be devised and
applied: avellability of transport networks, requirementa of
transportation servicea, extent %o which the aveilable transporta-
tion network meets the requirements of the region.

The specific conditions of arid lands - high air temperatu-

re, intensive golar radiation, increased dust content of the

27-1
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lower atmospheric layers, aocil salinity - it sll necessitsates
modification ¢of the means of transport towarda improving their
operational reliability.

At present, the contrsst between the growing need for PI
and the state of 1lts development is most apparent in the newly-
developed areas. Adaptsbility of population there and the improve-
ment of the quality of life ¢an be realized above all iith a deve~

loped infrastructure.

OPTIMIZED NATURE MANAGEMENT

IN ARID ZONES
KURAKOVA L.I., MILANOVA E.V.,
Moscow State University, USSR

Optimization of nature utilization represents obne of the
cornerstone problems in the economic development of arid zones.

9 million square kilometers of arid land owe 1its cxistence
to man. On all continents desertification has assumed hazardous
proportiona. Degradation progresses at an annual rate of 50 thou-
aand knz, which suggeste that the process has recently become
more vigorous. Desertification reaults from injudicious use of
natural resources under extreme natural conditions. Conditions for
possible desertification are also provided by such natural proper-
ties of arid zones as low variablility of speciea, unstable inter-
componental relations, mpisture shortage, underdeveloped soils,
bigh susceptibility to external factors, pliability to water and
vind erosion, ups and downs of natural rhythms caused by long dry

periods and general instability of arid landscapes.
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Among the man-induced factors of desertification the worst
ones include & disturbed relationship bDetween natural climate
fluctuations end chenges in the patterna of land use, when pe-
riode of excessive woisture increase "pressure®™ on soil, culti-
vated aress become vaster, livestock numbera increase. Thls un-
balanced land use leads to "overutilization® of a particular
area and to a dlsrupted balsnce, which cen only partially be
vrought back to normal, though at & lower productivity level,
when the new dry perlod sets in.

However, inatability of arid systems and their vulneérability
to human impact is counterbslanced by their prompt responsive-
ness to reclamation efforts. Used judiciously, arid territories
will preverve their productivity: when deliberately preserved,
they will repildly restore it.

Vanagement of the natural environment of arid scoaystems
must begin with obtaining reliable 1ht;rmution covering the avail-
able natural resources, collection and interpretation through
standard techniques of monitoring data. The beat technique to do
that would be large-scale landscape surveying which would make
it poussible pot only to take inventory of the avallable reaocurces
but elac to arrive at the landscape varlability and to monitor
changes occurding under the impact of different types of economis
activity. Monitoring can cover changee in vegetation, eapecially
auch indicators of long-term changes as trees and ahrubs, adverae
phenomena and processes (deflation, formations of sand dunes,
eroslon), changea in the desert boundaries, changes in the nature
and ptructure of land use (rengelanc arca, cultiveted land, sites
for timber procurement), the number of livestock and ite composi-

tion, population migration, etc. These data bring the understanding

-
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of landscape vulnerabllity, stability thresholds cumulation ef-
fecta and lag phenomena, the rate and trends in landscape chang-
eg, etc.

The next etep should be a study of the mechenism and models
of desertification to arrive at judicious utilization principles
as a meansg of degertification control.

The final atege is represented by the optimization of arid
landacapes, & procedure that ahould pot be understood as an at-
tempt %o maximally increase their productivity, but should be
conceived to preserve the basic ecclogical processes and life-
supporting systems in arid areas, to promote its unique genetic
divergity; at thia stage an optimal land use strategy must he
identified, including alternative energy sources. Formulation of
a long~term program to use arid territories must rest upon a
study of anthropogenioc landscapes, which are cpen asyatema in need
of having a particular state supported by society within tight-
ly controlled parametsrs. Planning muat become an impurtany com-
ponent in the management of such aystems.'aimed at arriving at
rational proportions between the consumption of natural resources

and the compensatory capability of the aystem itself.

PAKISTAN: PROBLEMS OF DESERTIFICATION

URDER CONDITIONS dF IRRIGATED FARMING
ROSTOTSKY S.B., Centre of
International Projects of
GKNT, USSR

Pakistan represents e striking example of the country where

desertification processes are attributed to humarn activity and



~213-
primsrily to the irrigated farming management. On the World Mep

of Desertification prepared for the UN Conference on Desertifi-
cation by UKEP, FAO, UNESCC and WHO tbe country "a torritory is
marked ss an area subjact to "high" desertification hazard while
on the Map of "Desertification Level of the Hot Arid Regions®
sompiled by G.Dregne (USA, 1977) the level of desertification

18 marked as "gevere™ ln this country.

Pakistan is an sgroindustrial oountry. Irrigated farming
ie the core of its agriculture. Major farming c¢rops are wheat
(44% of the total cultivated area) and cotton (12%).

Neearly 60% of the total Pekistan area is occupied by mount-
ains - Bindukush and Iran upland (north and west of the country).
Other portion of the country is the Indian lowland - the pri: .i-
pal farming region wbere nearly 80% of the country's population
is concentrated.

In recent yeara rapid growth of population and inadequate
ratea of agricultural production have resulted in the necessity
to import significant share of food~atuffa. Thia country poasasesaes
vast sreas of virgin lands suitable for cultivation. However, de—
velopment of farming is limited by widely spgead'saline solls
and & shortage of water for irrigation. Under oconditions of dry
tropical and, in genersal, continental climate the Indian lowlend
receivea from 100 to 250 mm of rainfall annually. It is distribut-
ed chiefly during a hot dry season tYhus being rather low-effici-
ent. The river runoff is imeufficient for irrigation of the re-
quired area of farming plota.

One of the most important problemsof the country's sgricul-
ture 1s the development of desertification induced primarily by

irrational sconomic practices, including: deforestation (parti-
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oulerly ipn the mountainous, mostly humid regiona), overgrazing,
eultivation of sloping and watershed areas, applicstion of eco-
1oé1cnlly unsound irrigation systems. Aecording to S5.V.Zonn's
clasgification, the whole territory of Pakistan representa an
arid~monscon %type of desertification that results in the forma~
tion of dry tropical deserts and semideserts of peculiar nature.

Of all agricultural lands {(irrigated lends, rainfed farm-
lands, rangelands) émaunting te 75.3 mln hectares in Pskistan
86% is subject to demertification, a» to Dregne'e estimates. It
includes over 40 mln hectares, i.e. nearly half the country's
territory, which are subject %o wind and water erosion. Approxi-
mately 1.5 mln hectares are affected by drifting manus (Ther and
Thal deserte border the Iodien lowland in the north~east). How-
ever, progresaing esslinization of lanos la the major negative
conseguence of unwise land upe practlces.

Irrigated srea in Peulaten makes up 13.3 mln hectares or 73%
of totel araeble land area. 5 mln hectares of that number are sub-
Ject to desertification baving salinlzstion as its primery indi-
cator. The following factore contribute Lo the development of
this process! dry climate, availability of groundwater in the
vicinity of the surface, low natural dreining capability of areas,
imperfecotion of irrigation systems, disregard of the watering
rates. (I{ should be mentioned that exceasive watering is %o a
certain extert conditioned by a traditional ecoromic system pro-
viding for independence of the irrigation water cost from the
smount of its consumption in Pakistan).

Productivity of cotton, maize, some oil-yielding and legumi-
nous crops, sensitive to salinity, sharply decreasee on cultivat-
ed lands with the incresse in soil salinity. Further on thesge
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¢rops 8re practically eliminated from rotatione and replaced by
more aalt-reaistant crops like rice (under conditions of adequate
water for flooding irrigation}. Otherwise, land is left fallow
and upen further salinlzation abandoned.

According to aome estimates, annualiy nearly 50 thousand
hectares of earlier cultivated lands are abandoned due to salini-
zation., As it was mentiopned in the report of one of the interna-
tional commissiona, surveying the territory of present Pakistan in
the fifties - if these rates of salinization remain "without tak-
ing efficient measures the Indian valley will become & desert in
pome fifty years™.

To prevent development of desertification in Pakistan a com-
prehensive programme was elaborated in Pakiatan in 1958 and e7ter
that work on s0ll reclamation for averting =2alinizetion was ini-
tiated. These meagures are implemented mainly within the frame-
work of SCARP projects (projects of combating soil salinization
and of land reclamation). The country's territory is divided into
26 regions according to the number of projects. Wells are drilled
on the reclaimed land to decrease the groundwater level and %o
provide additional water for the leaching of saline soila.

A project of Mona reclsmation (ares of 45 thous. hectares)
involving one of the most representative irrigated regions of
Pakisten was the first experimental SCARFP p;oject. By early six-
ties 0% of the soils in this region was subject to waterlogging
and 20% - to salinization. As a result of reclamation measures
(during 10 years from 1965) - application of vertical drainage in
combination with a more advanced system of drainage, the ground-
water level reduced by 1-2 m which enabled to minimize water-

logging and restore fertility of 80% of the saline lands. Crop
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productivity has increased by one third on average and popula-
tion of cattle haa risen 1.7 %imea. Thus, the experiment turned
guccessful and the experience gained was recommended to other are-
as of the country.

By now, several thousand wells have been drilled aa to SCARP
progremme. Along with astete wells, private wells and bore-wells
bave been drilled. Beginning from 1967, large reservoirs are under
congtruction on the fivara (with effjiclent capscity of over 6 w’)
for the regulatiocn of surface runcoff.

1t should be noted, that similar technical measures affect
rainly large farms specializing in commercial production and hence
gaining greater profite from these innovations. The majority of
farms (over 68%), however, due t¢ the existing social and economic

- conditions are not able or interesmted in implementation of the men-
tioned measurea. Therefore, they are practiced locally and on
limited areas. This demonstrates that even under condition of
4ochnical feasiblillty of asucceasful combating desertification

social and economic relations can merve as & limiting factor.

EXPERIENCE OF INTEGRATED DEVELOP-

MENT IN THE THAR DESERT
OMELCHENKQ O.I., Institute of
Geography, Academy of Sciences,
USSR

The Thar Desaert is India's largeat arid region located in
the weat of Rajaathan along the Indian border with Pakistan. With
ap ares of 208.5 thousand sg km and a populstion of over 13 mil-
lion, the Thar desert has a population density (16 per aq km)

second to none among the world deserts (the averave of 3).
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In terma of principal economic and sooial indicators, Raje-
gthan's arid distriote rank among the moet backward in India.

This is due %0 the underdevelopsd socio-ecqnomic ptructure, a
berltage of the feudal gsystem. Following the partitioning of
India 1in 1947, the Rujdathan epart became the country's peri-
pheral outlying area, having lost its traditional contacts with
the centers in the Lower Indus plain.

Aa much as 70% of the galnfully employed population in the
arid region goes in for farming - primarily dryland farming known
to be low-ylelding and directly dependent upon weather conditions.
In the not infrequent droughty yeara the yield lcases may be as
high as 90% of the potential crop. The potential for extensive
agricultural development has been practically used up, for the
extent of land plowing has coms close to the maximwn allowable
one {an average 45%). Livestock husbandry (primarily nomadic) em-
ploys & bare 2.3% of the population dlthoush 1% conatitutes the
lesding production aector in the moat arid part of the desert.
Expanding liveastock numbers againet declining range areas (becauae
of the plowing) leads to ever increasing stocking pressures upon
the sand (B0 animala per 100 ha or greater) and degrades the ran-
ge areas to the condition of wastelands; hence forage shortages
and the ensuing low productivity of livestock husbandry. The proa-
pects of improved cropping and livestock productivity are directly
associated with the possibility of irrigation. The percentage of
irrigated areas is generally low, never exceeding 14 over one half
of the area and 10% over one third, and rising above one half in
the CGanghanagar distr;ct alone.

Expansion of. irrigated areas in the desert is effected via
three large irrigation systems attached to the Ganges, Ehakr and

Rajastnean ~anals. The Ganges canal zone contributes around ome |

zinl
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fourth of Rajaathan's total output of wheat, gram, cotton and
oil-bearing crops. The Kajasthan canal ranks smong the largeat
hydro~engineering projects in the capltalist world. Its area of
influence equalsto )2 ¥housand sq km, or 16% of the arid region,
the canal followling the completion of i%ts conatruction Phase 2
originally planned for 1980, will be expected to supply water
for 1.2'million ba. The project deslgn suggeats integrated deve-
lopment of an extensive arid space and resettlement of up to 2
million people into the irrigation zone. By the end of the 1970s,
however, the actually irrigated land had reached no more than
10% of the design area.

Since the mid-~19708 the Central Government of India and the
Government of the Rajactban State have been maintaining programa
to accelerate economic development of the arid region, cover gaps
between the income levels of different social strata and combat
desertificatlion.

1974-75 saw the work under the Programme for Droupht-Prong
Regiopg begin in ten out of Rajaathan's eiéieh districts. Fibanc-
od by the Central Government of India and the World Development
Bank, the program seeka to stimulate development, primarily of
"minor® irrigationj increase the productivity of the arid range-
lande, improve the quallty of livestock, secure forage stocks,
perform land surveying and nature-conservation measures, and in-
stall an agricultural infrastructure.

During the Fifth Five-Year Plan period the State Government
of Rajasthan launched a Desert Development Programme in some of
-3e arid districts nttﬁctod by the former Programme. The two
Programmes show not merely a measure of territorial overlap but

also have a great deal in common in terms of the measures to be
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carried out within either Programme's framework. Nevertheleess
the Development Programme gives greater comneideration to the di-
versity of economic structures and natural conditions in the arid
reglon; in the three most arid livestook-hreedi?g districts em~
phasis i made on the development of livestock husbandry and in
gnother five arid and seven semiarid districte, on the expamaion
of dryland farming and management of rural trade im milk, meat,
and wool. The FProgramme's implementation to date has elready
brought an increase of %he per capita income by about ome third
in 20% of the villages in the Jodhpur and Bikaner districts.

The contribution from industry in the arid region is so far
restricted %o supplYing local needs even though the area possess—
es gome valuable industrlal resources, sbove all raw materials
of the livestook origin, such as wool, hideg, skins, and milk.
National inportancé goee %0 the reserves of copper ores and some
non-metal minerals - gypsum, limestoﬂe; marble, ceramic clays,
and kaoline.

But in the ebsence of & local demand and because of the poor-
ly developed transport network, the use of the resources remains
heavily limited. The weskesat link in the arid region's natural
resource base is & virtually total lack of energy resources, with
98,4% of the energy supply imported from other regions and the
power conspumption rete way below the national average.

. The State Government provides incentives to boost industrial
development in the arid region through crediting, offering tax
benefitsa, providing raw materials and elestric energy and initist
ing induatrial "parka®™. The latter represent sites equipped with
an industrial infrastructure snd intended for the allocation of

small and medium-size privately-owned utilities. The parks, cur-

LB-%
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rently installed in Jodhpur, Bikaner, Pall, Ganganagsr, Hanuman-
garg and Nagaur, are expected to act in the future as industrie-
lization fooi. Yet for the time being the efficiemcy of the pro-
duction units located 1n'the "parks™ is low and private entrepre-
neurs are reluctant to invest in them.

The arid region development programmes now underway have
been thus far unable to change decisively the sconomic and social
situation in the region.” Even though some districts and economic
gectors did achieve a certain measure of success in their deve-
lopment, particularly in the areas of influence of large-acale
irrigation systems, thia hes not led to increasing well-being
of all strata of the population, proclaimed to be the asingle
moat important goal of atate programs in India. Though declared
as integrated in character, in reality the development programmes
fail to achieve the needed extent of coordination and integra-
tion of the messures .involved, nor dc they consider adequately
the region's apecific features - natural and goclo-eccnomic; hence
the duplication of effort between the progfama and the related
dissipation of means and resources.

Bimilarly, they tend to under-estimate the need for prelimi-
nary execution of socio-economic reforms and gaining the support
of the local population. For the progreams to be genuinely inte-
grated in character, requires'an improved economic-geographical
Justification of tne planned measures and consistent realisation
of the formulated programmes via effective institutional mechanisms

on all territorial and administrative levels.
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PROBLEMS OF WATER SUFPLY IN
INDIA'S ARID AND SEMI-ARID LANLS
LEVINTANUS A.Yu., Institute of

Geography, USSR Academy of Sciences,
USSR

Improved water supply of arid end semi-arid lends 18 & pre-
condltion of their successful economic development. Thie is parti-
cularly important for Indie, whose populstion asccounts for 15%
of the world totaml, while 1its proportion in the world's snnual
river runoff is only 6%.

As regarde water resource avallabllity, the states of Indian
arid and semi-arid zones can be divided intc three groups: (a}

those cheracterized by absolute water deficit, caused by lack of

precipitetion and river runoff (Weet Rejasthan, Saurashire and
Kach Penineules in Gujarat). In the mogt arid aressa of Rajasthan~
Bukaner and Jaisalmer - maximum ennuel rainfall is 160 mm. Within
Saursehtra and Kaech Peninsulas, 1 arable hectare gets only 8.6 com
thick layer of frean water (Indian average - 115 cm); (b) thooce

charncterized by reletive water deficit, caused by the discrepr cy

between the growing water consumption and availabie supply {(South
Heryens, West Tamilnadu). In 1980, large and medium-size irrigsa-
tion projects of Tamilnadu used 36% of the usable surface flow,
Intensive irrigation development in Haryana left no reserves in
the state's surface water rescurcea. Also, the states of these
two groups face rather bleak prospects of utillzing groundwater
resources; already 92% of the renewable groundwater resources are
being used in Gujarat, and 97% - in Haryana); (c¢) those heving

enguph water resources but underutilizing them (western distr-

icts of Yadhye Pradesh, Andhra Pradesh, Haharashtra, Karnataka,

gituated ‘n the rain shadow of the Western Cute). It ia within
“8-0
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these statea that the basins of large rivers are sltuated: the
Narmada, Godavarl, Krishna., Only 20-30% of thelr water potential
18 being used at present.

The strategy of improving the water Bupply of arid and
semi~arid lands should be developed considering the peculiaritiss
of water probleme in each group of states. Under the Constitution
of India, the water rescurces utilization is the compatence of
reapective states, and therefore the plaaning end implementation

of water management measpures 1ls the responsibllity of states.

Arid and Semli-Arid States

The history of Indian water menagement industry shows that
it suffers not only from lack but also from miemanagement of
water resources. While the problem applies to the country as a
whole, it bescomes particularly mcute in the erid zone areas, where
water resources are limited. Here, maximum mobllization of the
local water consumption potentials ip reguired: smmll-scale irri-
gation development wherever possible, minimizing water losses in
the distribution irrigation network, combined use of groundwater
and surface flow for irrigation, recycling the water at industrial
snterprises, etc,

When operating large and medlum-eize water resource projecta,
it is essentiel that their capacitles be fully developed. Thus,
in 1975, the count?y utilized 90% of its large and medium-size
water projects, whereas in Gujarat - only 66%, and in Maharashtra -
65%. During the years of independence, India aubstamtially expanded
irrigation devulopmont? but the increase of irrigated lands is
5311l a slow process. A realistic eolution of the problem lies in

ehortening conestruction periods. For example, in Andhra Pradssh
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3tste, the total irrigation potential of projects under conastruc-
tion since 1947 ia 1,067 thou hecteres, encompessing arid and
genli~arid landa only. Of this ares, by 1980 onlf 610 thou ha wers

introduced into agricultural production. -

State of Absolute Water Deficit

Water deficlency in these etates is most apparent. The pos-
sivilities of improving the water supply situation through optimie-
ing the local resources hers are negligible, hence capital-inten-
sive and technologically sophisticated projects.

(a) Transfer of flow from contagious river basins appears a
radicel solution. In Indis, there exists a project for partial
flow transfer from the Narmada snd Makha Rivers to Gujarat and
Rajasthan States. Once realized, this scheme would allow irrige-
tion of over half the arem of the arid peninsulas Saurashtra and
Kach and adjoining areas of Rajasthan.

(b) The difficult situation with domestic and industrial
water supply justifies the current bulld-up of sea-water desalini-
zation activities in the Kambay Bay as wallvas desalinizetion of
local saline watera. Despite its high prime-cost, thie method:.
seema to be less atirective economically than t{ransportation of

freah water to distent villages, used now.

States of Relative Water Deficit

These states enjoy considerable water resources, and thsir
large-scale utilization was the basls of repid economic develop-
ment. In the immediate perspective, rationalizing the water con-
sumption pattern should include two groups of mutually complement-

ing meaeuress
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{(a) Improved regulation of the surface flow and subsurface
runoff. Moet of the monsoon fload flow of the Indian rivers 1ia
not umed because of the lack of flood control reservoirs. For
example, the Kaveri River runoff is almost entirely unregulated,
although thie 18 the maln river of Tamilnadu State. So, the con-
struction of new reservoirs can cpen up more possibilitiea for
utflizing thess resources, Groundwater spreading in the dry
winter period on the indian rivers by bullding underground re-
servoirs 18 particulerly promising in the alluvial easily penetrab-
le solle of the Indus~Gpnge Lowland, including Harycna.

{b) Minimizing water requirements for production. It appears
practicable té change, 1n the states of thie group, the c¢ropping
pettern in favour of less water Iintenelive crope. Thus, in mid-
19708, in Tamilnedu State 38% of the cropland was under rice,
most aquatic grailn crop, and only 0.001% wee under wheat (the

yleld of rice per 1 mm water is 3.7 kg/ha, of wheat - 12.5 kg/ha).

States Rich in Water Rescurces

The main reasons deleylng the development ¢f the water poten-
tiel in the arid zohes of these states is the general backward-
ness of their economy and inter-state dlsputes on the distribution
of the waters of borderline rivers. 4n early agreement on the prin-
ciples of joint use of the runoff of "common" rivers will contri-
bute to the economic boom of arid and aemi-erid lande on the basis
of irrigated farming. The posaibilitiee‘for this are not yet fully
realized. For example, in Maherashtra State of the late 1370s, in
the Krishna Basin only 150,000 ha was irrigated out of 600,000
lrrigable totsl; in the Godavari Basin - 400,000 ha - out of
1,400,000 ha irrigeble total. An integrated development of the
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Narmade water resources would make it poasible to irrigate 2.3
min he in the semi-arid dietricts of Madhya Pradesh 3tate.
Sporadic measures to improve the water supﬁly conditione of
arid lands can only provide a temporary improvement of the situa-
tion. The problem of water supply for India's arid and seml-erid
lends should be solved radically, through coordinsted application

of geographically differentiated meessures.

PECULIARITIES OF NATURAL CORDITIONS

OF GREAT SEBKHA OF ORAN, ALGERIA,

AND PROBLEMS OF MAINTAINING ECOLO-

GICAL EQUILIBRIUM IN THE COURSE CF

ITS RECLAMATION
GOLUBEV S.M., Glavzarubezhvod-
atrol; GQUSENKOV E.P., TYRSIN
A.S., V/0 "SOYUZVODPROJEKT",
USSR

The settlement problem of Great Sebkha of Oran and of small
contagious s8eline depressions emerged followiné the growth of
population and industrial development of the city of Oran, situa-
ted in the western part{ of the llediterranean coast of Algeria.
Sebkhas of the type located in the vicinity of Oran are also
typical of other North African coastal areas. Their origin is
due to a number of factors among which morphological structure,
geological structure, hydrogeological conditions and climate are

of primary importance.
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Great Sebkha of Oran hae an area of 298 km~, the size of

the drainage basln being 2,274 kmz. The Sebkha 1ie surrounded

by ﬁountains. abaclute slevatlions reeching 1,100 m. The climate
is pemi~arid subtropical. The mean annual air temperature ims
18°C, +1%C and +44% being the abeolute minimum and maximum,
respectively. The mean annual precipitetion 1s 477 mn, 1te maxi-
mum amoﬁnt being 1,100 mm, and the minimum -~ 190 mm. Throughecut
the year, the ocourrence of rainfall is not uniform, the summer
period accounts only for 3% of the required rain. Evaporation

ie three times the aggregate of annual reinfall. Therefore craope
can be cultivated in aummer only with 1¥rigation.

The surface runoff ie formed within the mountain meesifs
adjoining the Sebkha., Mean annual runoff to the Sebkha 1ls 15-20
mln m3.

The groundwater resources of the area are not sufficiently
studied. Sebkha receives the flow of & number of sources with
?n eggrogate discharge of 300 1/8. Besides, within the Sebkha
area & discharge of confiped weters ie poaelble. Because the
area 1s 1and-locked, all of the water influent to the Bebkhs is
lost for evaporation. The presence of imperviouas rocks and the
absence of natural or man-made drainege under conditionsg of semi-
arid olimate resulted in heavy salinization of Se bkha area. The
poseibility of Saebkha land utilization following desalinization was
coneidered from the following two standpointa:

- expanding reaiden&ial and industrial zones of the city of
Oran;

- improved supply of foodstuffs to Oran population in view
of its fast growth,
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Industrial and residentisl Zonss were to be expanded mt the
expenes of two small lekes, Petit Lac snd Morceilly situated on
the clty cutskirts.. The productiocn of foodatuffs for the oity
population was planned in Sebkha proper.

Integrated surveys of the area were undertaken and Sebkha
Basin water balance studied to support decision-making. Analyels
of alternative sclutions revealed inexpedience of Sebkhe desali-
nization since the amount of water influent to Sebkha during s
year and the pattern of its distribution rule out the possibility
of capital leachinga that would allow agricultural uses of the
land and its irrigation. _

Entimates indiceted that the leaching and irrigation of
Sebkha lande in addition to considerable capital outlay requi -es
2 km3 water extra, Again, under conditions of short water aupply
in Oren ares, this la impractical. Even if extra water resources
become available due to better regulation of oued runoff and the
uae of waste waters, it appesrs economically more advantageous
to use these resources for the irrigation of fertile lands sur-
rounding the city of Oran.

The conducted surveys lndicate the neoessit} of preserving
the natural water belance condition and ecological equilibrium
of Great Sebkha of Oran, a unlque natural site, a place of rest

for the birds of passage.
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DESERTIFICATION IN EAST AFRICA:
SPECIFIC FEATURES
SAIKO T.A., Centre of Interna=-
tional Projects of GKNT, USSR

On the World Map of Desertification prepared for the UN
Conferénce on Desertification held in 1977 the reglon of East
Africa, including Somalia, Ethiopla, Kenya, Uganda, Tanzania 1s
marked as "arid, semiarid snd to a lesser degree subhumid zones
of moderate to high degertification hazard". In epite of the en-
vironmental, including climatic, differences between the named
countries there are several oommon features and trends in the
development of desertification which specify the region as a
whole.

Theae common features, firat of all, come from the history
of devslopment, i.,e. the duration of human impact on the environ=-
ment. Recent archaeoclogical findinge in Ethiopie have revealed

.the earliest primitive agricultural devices related to the period
of around 3 mln years ago. It is not eurprieing that juet from
here people atartea settling in other continenta and this pro-
cess was accompanied by introduction of a new form of human im-
pact on the environment - swidden agriculture. However, slow mil-
la:ﬂumnlohg development of deamertification haa increased by the
beginning of the XXth century due to a qualitative leap in popu-
lation growth. Results of this proce;a were noticed even later -
in the second half of the century when irreversible ecological
changes in all elements of the environment came to view.

Specific feature of this region 1s presence of areas of
highly desertified lands practically in all countries alihough
true arid conditions are typical only of Ethiopia, Somalim and
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Kenya. The main reessons reaponsible for development of depertifi-
cation in these countriee are: large-acale deforestation, overgraz-
Ang 8nd cultivetion of marginal lands for reinfed farming in arid
and eemiarid regions, .

Initial cause of environmental degradation 1n East Africa
is the destruction of vegetation through ecutting end fires aimed
at development of new lends for agriculture, stimulstion of
young plent growth in rangelends and supplying of population with
fuel and construction means. The svergreen forests covering for-
merly the whole area of Ethiopia occupy nearly 3% of 1ts territory
at present. Deforeastation and cultivation of sandy soila in the
central part of eemiarid zcne of Tanzania resulted in the forma-
tion of badlende within thie highland region.

The process of deforestation wes followed by & decreamse in
the humus contents of soils, enhancement of evapotranspiration
and the surface runoff share, develobmeht of sroeion. Ag a result,
phenomenon of "drought frequency incresse®™ appeared, which con-
tained the redvction and lose of the major portion of mcossslble
moisture by soll and the seme average annual rainfall, Beeldas,
irre ularity of rainfall distribution and recurrent climatioc
droughts typical of thg Eant African countries, provided addi-
tional pressure on the region's biological resources. During the
recent drought of 1971-1974 belng an echo of the well-known
Sﬁdanic-sahalian drought which has dauaed migration of population
from these countries to East Africe nearly 100,000 people died
and B80% of cattle was lost in Ethiopia. In 1973-1974 over a half
of cattle stock suffered from hunger in Somalia.

Even without additional extreme factors desertification is

developing at present in all countries of East Africa under the

8-1
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impect of excessive asgrioultural utilization of lands in pasto-
raliem and rainfed farming; development of marginal lands for
farming under conditicns of rapid population growth and increase
in livestock numbers. Thus, the livestock pressure on land in ths
north-weat of Tanzanla already in 1965 ten times sxcesded the
carrying capacity of land. Ae a result of all above-mentioned
factors desertification is present now in the form of efnsion
processes ~ land-slide, water and wind erosion. Aleng with human
causes 1t is elso attributed to predieposition of fragile ferra-
lithic sandy solle of arid ecosystems to degradation under the
action of unwise practices and due to the irregular pattern of
rainfall distribution. Owing to low development of irrigation
in East Africa proceeses of salinization and waterlogging are
found mostly in Ethispia. Desertification in the East African
countries 18 expressed also in the decrease in crop productivity,
including fodder cropes which, regarding the predominantly pasto-
ral orientation of agriculture here, affects the permaneatly
lowering living stendards of the population.

In spite of certaln similarities in desertification trends
in Eget Africa there are significant differences in the intensity
and local pattern of 1te development in separate countries which
are caused both by peculiarities of the environment and differences
in land-use and soclp-economic conditions. Therefore, considera-
tion of the status of the problem in sach country could make a
picture of the "latitudinal profile" of desertification.

Although 1n§1vidual measures and programmes aimed at preven-
tihn and combating desertification are implemented in all countri-
e of East Africa, integrated approach is practically absent and
there 1a no coordination of actlons essentinl for efficient cont-

rol between individual ineotltutions.
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STATE REGULATION OF SPRCIALIZATION
IN AGRICULTURAL PRODUCTION IN ARID
AND SEMI-ARID REGIONS. THE EXPERI~
ENCE OF THE REFUBLIC OF MALIL
MATYUSHOK Y.M., Patrice Lumumba

Friendehip University, USSR

Administrative councils (operatione) have been created in
¥Mell es 8 mechaniem to regulate specialization of petty-commodity
peesant economy. The mechanism hae been conducive to an improved
food slituation even in such a beckward country, and in a short
time hes made the country the number one producer of cotton in
Tropical Africe, 1te grosa ocutput increseed by a facter of 25,
The "operatione” have facilitated cooperation and resulted in
the emergence of first cooperatives known as "Tonne Villagois®.

The public sector possesess a greater diversification capa-~-
bility then petty-commodity or even cooperative economic units,
Speciglization zonsp both existing and plenned, ere conducive %o
an ordered and more sffective deployment of public-sector enter-
prines, it furnishes a sctence-supported answer to the gquestic
what public-sector enterprises and in what order should be creat-
ed, which in the context of limited resocurces is of considerable
practical importance for the newly-liberated nationa?

Progressive escclio~economic changes in erid and semi-arid
zonea reeylting from specialization of agricultural production
gerve as a more effective weapon to combat desertification, a
thesis supported by the integrated development of the southern
zone (unirrigated sgriculture) end the zone of the mid-valley
of the Niger River (irrigated agriculture).
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IRRIGATION DEVELOPNERT IN THE

ARID ZONE OF MEXICO: MAGNITUDE:

AND ECCRCMIC IMPCRTANCE
MILOSLAVSKAYA E.A., Moscow State
Urniversity, U3ISR

A problem of eccnomic development of drylands is of uimost
importanﬁe in Mexico that is attributed, in particular, to a ra-
pid population growth in the areas of traditional concentration.
Arid and semi-arid reglons occupy nearly 77% of the country's
territory as to certain estimates. Besides, within half of ita
area farming ie feagible only under irrigaetion. Irrigated area
makes up about 5 mln hectaree in Mexico which hae become an im-
portant factor in the aoclal and economic development. The shaere
of irrigated farming in the overall agricultural productlon is
permanently increasing: being 35% in the beginnjng of the seven--
ties 1t hap reached 43% at the end. llorsover, 1rfigated areas
provide a significant part of the egricultural exports.

Major irrigated districta (regions) are located in the count-
ry's north, north-east with the highest aridity degree and inten-
se development of irrigated farming, hence changing environments
of vast areas. These diatriots occupy over 50% of the irrigated
land area., Particularly these regione gave birth to s large-
scale modern capitalist production in contrast to the central
and southern parts of Mexico with their traditional dispersed
land~use and coneumers' farming.

It coincides mainly with the fertile lands along the river
ve<lleys. At the same times, watersheds with much poorer water sup-~

ply still support small half-commercial farming. With high rates
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of developmant on the basis of advanced agricultural technology

(with application of fertllizera, pesticides, machinery} the largs
farme of irrigated districts have become mighty'producers of
exported cotton, wheat for large ceniral home districts, includ-
ing the capital. At the same time, the agricultural production
structure of the irrigated lands of the north and north-west
becomes more diversified aleoc due to tha change in the comsumption
pattern, especially in the cities. New irrigated areas are much
more dynamic compared to the denmely populated mountain basins
wiiere main food crops have been cultivated for many centuries on
the depleted and ercsion-stricken soils.

According to some estimates, the rapidly growling focd re-
quirement of Mexico could be met by & 4 times increase in thr
irrigeted area with simultaneous improvement of the soll capabi-
11ty within the currently irrlgated lands. To thie end reeearch
worke aimed at assessment and study of water resourcea in Mexico
have been initiated on a lerge scale. They are intended to pro-
vide expaneion of irrigated area, recoﬁatruction and improvement
of lrrigated lands, improvement of the quallty and increase of
the amount of fresh water, refinement of the sewége eystem, ela-
boration and introduction of the advanced technology of salt water
desalinstion.

However, insufficient attention has bgen glven until now to
the soclal meaning of the projects, to the goals of production
and scclal infrastructure development. Integrated agroindustrial
development of reglons aimed at the comprehensive use of natural
repources is still progresaing at a slow rate. Main attention 1is
given to the expanslon and development of farming which determined

& one-gided character of development. Almost complete absence of
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induetrial enterprlses, hydroslectric plants by all means haltse
the advance of economic regions on the basis of the exiatiné gpa-
tial combinationa of natural rescurces and vasi labgur resources.
And this situmtion is quite typlecal of Mexico which haes achieved
true success 1in combating desertification.
. Mexicen experience proves conce again that human interferencs
with écosystems of arld landscapss without prellminary study of
their peculiaritiea of structure brings ahout unfavourable and,
often, irreversible consequences. Unwise use of natural resources
leads to acceleration c¢f water deficit, depletion, eroslon and
gelinization of 2oills. This, 1n turn, causea rsduction of aeoil
productivity and, locally, ite complete degradation. Intensive
groundwater intake, particularly 1in blg mechanized farms results
in the lowering of groundwater teble, increaee in pumping costs
and the intrusion of ses water {(in the Pacific coast reglons).
A1)l these factors emphaslze the importence of an integrated study
of natural conditions and alternatives for their use 1n the arid

and semiarid regions.
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