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EDITOR'S PREFACE

'This bibliography is a selection of largely recent information on worldwide
desertification, a greatly expanded listing from that which a: sompanied a paper on
the subject first published by the University of Arizona's Offi e of Arid Lands
Studies in 1973%, It has been compiled and edited for the 24.d International Geo-
graphical Congress, Moscow, 1976, more particularly for the Pre-Conference
Meeting of the IGU Working Group on Desertification in Ashkhabad, July 1976,
since it was under its aegis that the task was undertaken in the summer of 1975,

The Working Group came into being at the IGU's Montreal Congress, 1972,
as a successor to the former Commission on the Geography of Arid Lands. Its
stated aim was "to collect evidence on the nature and causes of environmental
changes constituting an extension of deserts into marginal areas or an intensifica-~
tion of desert conditions within arid regions,' Two subsequent field meetings of
the Working Group were held: in Alice Springs in the carly winter of 1974; and in
Cambridge, England, in the early fall of 1975. When the Editor was co-opted to
the Working Group, it was agreed that she would depend to a large degree on con-
tributions from various regional collaborators for coverage of specific areas.
Those persons are listed here, many of whom arc also authors of the bricf intro-
ductory remarks which precede most sections of the bibliography itself:

Worldwide: Ronald F. Pecl, University of Bristol
Saharan Region A. T. Grove, Cambridge University (English)
and Sahel: Monique Mainguet, Reims University (French)
Horst Mensching, University of Hamburg )
T, N. Ibrahim, University of Hamburg ) (German)
Wolfgang Meckelein, University of Stuttgart )
East Africa: Leonard Berry, Clark University, Worcester
Southern Africa: Peter D. Tyson, University of Witwatersrand
Middle East: Peter Beaumont, University of Durham
USSR: Michael Petrov, Leningrad University
Pakistan: Mushtagqur Rahman, Iowa State University
India: H. S. Mann, Central Arid Zonc Research
Institute, Jodhpur
Australia: J. A. Mabbutt, University of New South Wales
South America: Hans J. Schneider, University of New South Wales
North America: Andrew W. Wilson, University of Arizona

Many of the Regional Organizers have been assisted by local correspondents, who
are in effect Corresponding Members of the Working Group.

* Sherbrooke, W. C. / Paylore, P. (1973) world Desertification: Cause and
Effcct. A Literature Review and Annotated Bibliography. University of
Arizona, Office of Arid Lands Studies, Arid Lands Resource Information

Paper 3. 168 p.
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The following framework was suggested to the regional contributors
early in the project, as a guide to selection of references. While not all items
are represented in each gathering, the presence of citations dealing with any of
these concepts can be determined from the index for each region.

A, Natural Trends:

1, Climatic changes in the historical period

2, Hydrologic changes

3, Changes in landforms due to the action of water
4, Changes in landforms due to the action of wind
5,
6.

Changes in soils
Changes in natural vegetation

B. Man's Influence on the Processes of Desertification:

1. Agriculture, dryland or irrigated

2. Pastoralism, rural settlement, and nomadism

3, Forestry, with emphasis on collection of fuel

4, Urbanization

5, Population changes

6. Mining (including oil and gas) and pipeline construction

7. Transportation, including construction of roads, railways,
airfields

8. Tourism and recreation

C. Preservational Measures:

1. Studies of status and trend of the environment
2. Regional assessments of natural resources

3. Studies of natural hazards

4. Establishment of natural parks and reserves
5. Other controls of land use

D. Preventive and Remedial Measures:

1. Climate: climatic stress, rainmaking, evaporation suppression,
shelterbells

9, Water supplies: inventories of water resources, water balance
or hydrologic cycle, improvement of supplies for drinking,
stock or irrigation; water harvesting schemes

3. Frusion control: stahilization of duncs and drift sands, monitoring
of processes, moasures against water and wind erosion

4, Improvement of desert vegetative cover: surveys of the extent of
degradation, range and grazing gtudies, revegetation of bare
areas, pasture improvement, afforestation

5. Control of land use: pastoral, dryland / irrigated agriculture

6. Control of population and sottlement: nomads, rural scttlement,
urban planning, communications

7. Devclopment of allernative resources: regional devclopment,
mining, industry tourism, recreation, health care

It was also suggested that we atteiapt to keep within a timeframe of the past decade.
This was done to a large extent, but earlier papers of a classic nature are still include
where it Is generally agreed that their presentation has not been improved upon,

~ifi-



Because of the massive infusion of bibliographic information, which
(even with what, at times, must have appeared to be brutal editorial cuts) still
far exceeds the total number of references cnvisaged when we began, we have
had to be arbitrary in the manner in which we have handled some of the informa-
tion. Where we have departed radically from the format employed to display the
greatest percentage of information, such as the USSR, we have appended an
explanation following the regional contributor's Introduction. We have included
several hundred documents from our own Arid Lands Information System (ALIS)
to enhance the coverage submitted by our regional colleagues.

Much work was done at Arizona to bring these hundreds of references into
the format required by our computer program. Many references were dropped
because of lack of adequate information to identify and locate copics should users
go require, For those without the services of skilled documentalists and/or biblio-
graphers to call upon, it has always seemed to us that our meticulous and some-
times fussy insistence on full hibliographical information is the sine qua non of
good bibliography. In this respect, while much of the Jdocumentation in this biblio-
graphy was very difficult indeed, we believe that the smallest percentage humanly
possible is included that has not been verified by our staff. We trust, therefore,
that because of this care, users will find the full documentation more readily
accessible than they would otherwi-e.

Indexing (except for the USSR) was done from the Thesaurus of Arid Lands
Terminology (c1974), developed and used by the Office of Arid Lands Studies for
its computerized data bank; and to make the use of the hibliography less cumbersome,
subject keywords and authors appear as computerized lists following each section.
The documentation from the USSR was sorted out into ten overall categories, and
no indexing of individual citations was undertaken,

An effort was made to climinate all references that did not contribute to an
understanding of the phenomenon of desertification itself, rather than to permit the
bibliography to become a general arid lands compilation, That we did not always
succeed must be attributed not only to our inability to distinguish at times, but also
to the disagreements and confusion existing among desert experts as to cxactly
what constitutes desertification, Tor those users who miss their favorite citations -
their own or others - we ask you to take this constraint into account,

The Editor takes full responsibility for the choice of references carried,
and for all shortcemings of coverage or format. T hope the latter will be outweighed
by the work's overall usefulness at this critical time in the world's understanding
of a biological ard physical process that is affecting the lives of millions.

~jy=-
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Professor M, Petrov
Department of Geography
Leningrad University
Leningrad

USSR

SOVIET UNION

In the arid zones of the USSR desertification so far is relatively confined
in extcnt to the semi-desert and sand deserts of such areas as the Karakum,
the Kyzylkum, and Ustyurt, where as yet anthropogenic influences have had
little impact, It is here that the dynamic equilibrium of the ecosystem is less
stable and self-regeneration uncertain,

In the near future, however, anthropogenic impacts on the deserts and
semi-deserts of the USSR may be accelerated, as evidenced by the objectives
of various plaus for economic development in the Republics of Middle Asia and
Kazakhstan ir. the tenth 5-year plan, Scientific literature demonstrates a grow-
ing recognition that these objectives will be realized only through firm obser-
vance of the rational use of natural resources, based on a thorough scientific
understanding of their dynamics, and their restoration where required.

Long-term forecasts of the physico-geographic processes in these regions
of projected intense human activity on a landscape less likely to withstand these
impacts than other environments will require an analysis of the inter-relation-
ship of all factors bearing on this complex situation. Such long-term ‘orecasting
can be done only with the aid of mathematical and physical models, including
those relating to natural processes,

The term desertification is in little use in the USSR, with more highly
individualized terminology being favored, such as pasture degradation, soil
deflation, deforestation, formation of moving sands, salinization of soils and
groundwater. This reflects the preponderance of work in the USSR on over-
grazing, stabilization of shifting sands, total removal of vegetative cover for
fuel without regard for its regenerative capacity, and the action of wind and
water erosion on surface materials, These impacts are most noticeable in
marginal areas of semi-desert environments, where the processes of natural
afforestation and regeneration can be accelerated by intelligent efforts at
phytoreclamation.

-376-



SOVIET UNION: An Editorial Note

The references furnished us by Academician Petrov posed
soms particular problems inherent in the language. After consul-
tatfons with Wilson and Mabbutt, the decision was made to translate
titles and annotations, and transliterate authors and sources. There
are a few discrepancies, but in each of these cases there was reason
to do 80,

We believe that the sorting out of these several hundred cita-
tions by large subject categories, in lieu of the keyword indexing
done for the other sections, will serve users adequately in this
instance,

It is apparent from the USSR display that Soviet activities are
being reported with considerable currency, since most citations
retained for this bibliography bear a date of 1970 or later.

For the translation / transliteration work, we are indebted to
Mr. Theodore Guerchon, a professional translator for the U, S.
Joint Publications Research Service, and to Miss Janice Chlopowicz,
University of Arizona, For the several instances in which I departed
from their advice, I take full responsibility.

-3717-



SAND CONTROL

Aflyatonov, F. S./Gabay, V. S./Podgornov, A, 8. (1970) Opyt primeneniya nerozina dlya zakreplenlya 1
zarashchlvaniya peskov na trasse gazoprovoda Bukhara-Ural (Experimenta uase of nerosine for the fixation
and cultivation on sands along the track of the Bukhara-Ural gas pipeline).

Vnialml, Volgograd.

Technique for applylng nerosine for the protection of the pipeline from blowing sand in Kyzylkum,
effectlveness and cost.

Akhmedov, K. S. et al (1970) Zakrepleniye podvizhykh peskov vodnymi rastvorami polimerov (Fixing shifting sands
with polymer water solutions).
Uzbek SSR, Tashkent, Gosplan Institute of Scientific and Technical Information, 8 p,

Brief description of polymers K-4, PAA, and ARM-15 latex and method of their use In sand fixation,

Arnagel'dyyev, A. (19756) Peskl tsentral'noy chasti nizmennykh Karakumnv, 1kh podvizhnost' { mery bor'by s neyu -
(Sands of the central part of the lower Karakuma, their mobillty, and messures against it). )
USSR Academy of Sclences, Moscow, Geography Inatitute (Candidate dissertation summary). 25 p.

Azizov, A. et al (1975) Cement-sand mixture cellular mechanlcal screen.
Problemy Osvoyenlya Pustyn' 1:85-89,

Babayev, A, G. (1973) Oazianyye peski Turkmenistana { putl tkh osvoyeniya (Oases sands in Turkmenlstan and
methods for their development).
Ylym, Ashkhabad, 353 p.

Classification of sands. Description of sands at the Murgab, Tedzhen, Sredne-Nizhne Amu Dar'ya and
Prikopetdag oases ( forest vegetation condlitions, types of sands), Basic measures related to the flxation,
afforeatation, and agricultural development of oases sands.

Babayev, A. G./Cherednichenko, V. P. (1972) Method for determlning the degree of deflation in shifting sands,
Problemy Osvoyeniya Pustyn' 5:41-45.

Classification of types of sand surface according to degree of deflatability.

Bayramov, S. B. (1971) Shifting sands in western Turkmenia and the struggle against them. In Prirodnyyee
uslovlya 1 podvizhnyye peski pustyn' (Desert natural conditions and shifting sands), p. 141-148.
Ylym, Ashkhabad.

------ (1971) Study of deflationary processes In sandy deserts.
Geomorfologiya 2:45-49,

Besedin, P. N./Mirzazhanov, K. M. (1971) Reclamation of intra-oases shifting sands.
Soyuznikhi (All-Union Sclentific-Research Institute of Cotton Growing), Trudy 203 102-117.

Cherednichenso, V. P, (1971) Principles for the protection of pipelines from sand blowing.
Problemy Osvoyeniya Pustyn' 4:79-83.

------ (1879) Geomorphologlical substantiation of the dealgning and laying of pipelines In the desert,
Geomorfologiya 2:34-39,
Research methods and practical recommendatlons for the protection from drifting gsands of the central
Asla-center and Bukhara-Ural pipelines.

------ (1973) Morfologlya eolovogo rel'yefa I stroltel'stvo truboprovodov v pustyn' (Morphology of eollan
topography and pipeline laylng in the desert).
Ylym, Ashkhabad. 130 p.
Types of topography and thelr origins along the track of the gazli~kungrad gas plpellne (southwestern
Kyzylkums, Zaunguz Karakums, and Amu Dar'ya River delta). Practical recommendations on pipeline
laying and protection from sand drift.
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Danilin, A. A, (1975) Computation of sand consolidation measures In the Karakum canal zone, Turkmen SSR,
Tashkentskogo Sel'skokhozyaystvennogo Instituta, Nauchnyye Trudy 50 : 100~109,

Fazllov, T, I. (1972) Protection of rallway tracks from sand drlfts through fixatives.
Problemy Osvoyeniya Pustyn' 3:84-87,

Positive results of bitumen and petroleum sand fixatlon. Sand granulation method. Costs.

Fomina, A, S, (1971) Nerosine - a chemical for the struggle with soil erosion. In Zashchita pochv ot erozil
(Protection of soils from erosion), p. 252-254.
Kolos Publishing House, Moscow,

Recults of 60-year tosts In various agricultural sectors.

Gabay, V. S./Podgornov, A, S,/Shamshina, V. A, (1973) Rekomendatall po primeneniyu nerozina dlya zakreplenlya
I zarashchivanlya posvizhnykh peskov v polupustynnykh i pustynnykh rayonakh SS8SR (Recommendations on the
use of nerosine for the fixing and planting on shifting sands in semi-desert and desert regions In the USSR).

Vnlalmi, Volgograd. 13 p.
Aerlal and ground nerosine application methods and sowing methods. Economic effectiveness.

Ivanov, A, P. (1£72) Physical principles of deflation on sandy deserts.
Ylym, Ashkhabad. 112 p.

Discusses application of aerodvuamic principles to amelioration of sand drifts across roadways.

------ (1975) Complex methods for the protection of highways from sand drifts in shifting sand conditlons.
Problemy Osvoyeniya Pustyn' G:87-89,

Ivlev, N. P./Ponandopulo, G. A./Ryl'kov, A. V. (1972) Experiment In the use of bitumen emulsions In the fixation
of barkhan sands.
Trudy Soyuzdornii 57 : 109-120,

Practical recommendatiuns on the use of bitumen brands BND-200/300 and BND-130/200 in sand fixation,

Kuchkarov, M. (1975) Ekonomicheskaya effektivnost' zakreplenlya | obleseniya peskov (Economic effectiveness of
sand fixation and afforestation).
Uzbekistan, Tashkent, 32 p.

Lecni'yev, A. A,/Kim, V. K. (1973) New methods for sand fixation and afforestation. In Zashchitnoye lesorzvedeniye
na peschanykh territesiyakh sredney Azil (Protective forestry growing on sandy territorles in central Asla).
Nauchnyye Trudy Sredaznilkh (Tashkent) 15:32-46.

Description of methods for acnd fixatlon using various covers {petroleum, nerosine),

Leont'yev, A. A./Sablrov, M. (1971) Tixation and afforestation of the sands along the track of the Bukhara-Amu Dar'ya
gas plpeline and the Amu Dar'ya-Bukhara canal, In Prirodynyye usloviya | podvizhnyye peskl pustyn' (Desert
natural conditlons and shifting a:nds), p. 157-169,

Ylym, Ashkhabad.

Study of varlous types of mechanlcal protective shields. Characterlstics of phytoreclamation works and
pipelines.

Leont'yev, A, A, /Sabirov, M. K./Kim, V. I, (1976) A new method for fixatlon and afforestation of technogenic sands,
Lesnoye Khozytystvo 10:57-58,

erak}:medov. M. (1975) Zakreplenlye podvizhnykh peskov tyazhelyml neftyaml (Fixatlon of shifting sand with
eavy olls).
Tashkent Polytechnical Institute, Tashkent (Candidate dissertation aummary), 26 p.

Mirzazhanov, K. (1972) Spetsial'nyye metody zakreplenlya vnutrioazisnykh podvizhnykh peskov I ispol'zovanlye
pogrebennykh pochv (Special methods for the fixing of Intracasis shifting sands and the use of burled tolls).
Uzbckistan, Tashkent. 31 p,

Nlkolayev, V. N. (1975) On the protection of highways from sand drifts In the Murgabskaya plain,
Problemy Osvoyeniya Fustyn' 1:92-95,

=== === (1975) On urgent measures for the protectlon of solls from wind and water erosion. 24 May 1967 Communist
Party of Kaznkhstan, Central Commlttee, and Knzakh SSR Council of Minlsters Decree No, 375. In Okhrana
prirody v Kazakhskoy SSR (Environmental protection In the Kazakh SSR), vol. 1, p. 331-335, -
Kaynar, Alma-Ata,
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Overliyev, A. O,/Svintsov, I. P. (1972) Protectlon of the planned track of the fourth Karakum canal section from
sand drlifts and deflation.
Problemy Obvoyeniya Pustyn' 4:70-75,

Forest vegetation conditiona and enumeration of practical recommendations,

Palagashvili, V. M, (1974) Primeneniye bitumnykh emul'siy dlya zakrepleniya podvizhnykh peskov (Use of bitumen

emulsions for the fixation of shlfting sands).
Moscow Rallway Transportation Englneers Institute (Candidate dissertation summary), 24 p.

Podgornov, A. 8,/Kim, V. I. (1972) Nerosine, an effective preparation for sand fixation along tracks of main gas
pipelines, )
Problemy Osvoyeniya Pustyn' 1:81-84,

Posltlve assessment based on an experiment conducted along 153 kilometers of the Bukhara-Ural
(Kyzylkum) gas plpeline.

Kyabikhin, E, L,/Bayramov, S. B./Kazukova, L. N, (1976) Dynamics of shifting sands in Dardzhakum massif
(western Turkmenistan),
Problemy Osvoyeniya Pustyn' 1:34-39,

Bafarov, I. (1973) Protection from wind eroslon of the Amu-Bukhara canal dikes. In Vetrovaya eroziya |
agrolesomelioratsiya v Uzbekistana (Wind erosion and afforestation in Uzbekistan), p, 37-41.,
Tashkent Agricultural Institute, Scientific Works 39,

Dlagram of sand fixation with mechanical screens.

Shamshin, V. A. (1973) Primenenlye nerozina | drugikh skleivayushchikh khimikatov klya vosstanovlenlya kormovykh
ugodly na Prikaspiyskikh Peschanykh zemlyakh (Use of nerosine and other fixatlve chemicals in restoring fodder

lands on sandy soils around the Casplan Sea),
Volgograd Agricultural Institute, Volgograd (Candidate dissertation summary), 19 p,

Stepanov, A, M. (1971) The effect of shelter on the temperature and molsture of desert sands.
Sovliet Geography: Review and translation 12(10):695-701. Translated from Problemy Osvoyeniya Pustyn'

1969, No. 4. SWRA W72-07044. MGA 237-492,

The role of desert mechanical shelter I8 usually associated with a d-.sire to reduce wind speeds In the
surface layer, prevent sand drifting and protect plants against wind erosion.. Its signifidance with respect
to molsture accumulation and conservation is generally ignored. Investigations in the Karakum desert

on mechanical shelters, including covering sand binders and standing windbreaks, revealed that such
structures reduced wind spced In the surface layer resulting in an attenuation of sand drifting. At midday,
the shelters reduced sand temperatures by as much as 2.5 degrees centigrade on south-facing slopes

and by about twice as much on north-facing slopes. Combinations of slope and windward and lee sides

of barriers were even more effective. The stabilized dunes lost 60 percent less molature, Standing
windbreaks did not produce sand desiccatlon. The lee side on south-facing slopes and the windward side
on north-facing sand dune slopes were the areas of decreased sand temperature combined with increased

molsture that resulted in optimal plant growth,

Svintsov, I, P, (1972) Protection of highways from sand drifts in the Karakums,
Avtomobll'nyye Dorogl 12:18-20.

Vakulin, A. A, (1973) Osvoyenlye peskov (Development of sands),
Kalmyk, Elista. 138 p.

Afforestation, fixing, and agricultural development of Kalmyk ASSR sands,

Zakirov, R. S. (1975) Complex protection of rallroads from sand drifts. In Voprosy proyektirovaniya 1 stroitel'stva
gheleznodorozhnykh linly sredney Azil | Kazakhstana (Problems of designing and construction of rallway lines in
central Asla and Kazakhstan).

Trudy Tashitt (Tashkent) 115: 9-16.



AFFORESTATION

Adil'bekov, R. O. (1976) On the complex mechanization of protective afforestation In Central Aslan sands.
Problemy Osvoyenlya Pustyn' 5 70-74.

Artykov, K. (1975) Agrometeorologlcal conditiona for the survival of shrub shoots in the foothllle of south-
eastern Turkmenlstan,
Problemy Osvoyeniya Pustyn' 4 : 78-81,

Danilin, A, L. (1969) Lesorastitel'uyye usloviya peskov tsentral'noy fergany | metody ikh zakrepleniya 1
oblesenlya (Forest vegetation conditions of central Fergana sands and methods for their fixation and

afforestation),
Tashkent Agricultural Institute, Tashkent (Candldate dissertation summary), 29 p.

------ (1973) Forest vegetation conditions of sands In the Karakalpak ASSR and methods for thelr

afforestation. »
Tashkentskogo Sel'skokhozyaystvennogo Instituta, Nauchnyye Trudy 42:3-13,

Characteristics of hydrothermal conditions, Characteristics of timber stock.

Egamberdyyev, R. (1965) Biologichesklye osnovy vvedenlya v kul'turu khvoynlka shishkonosnogo v
usloviyakh pustynnykh pastbishch Uzbekistana (Blologlcal foundations for the cultivation of coniferous
Ephedra under the condlitions of Uzbek desert pastures).

S8amarkand University, Samarkand (Candldate digsertation summary), 20 p.

Fakhrutdinov, F. F. (1968) Fixation and afforestation of shifting sands in central Fergana,
Khlopkovodstvo 10:30-31,

Positlve results of forest reclamation work: agrotechnology, costs, effectiveness.

Gayel', A. G. (1975) Afforestatlon of arld Aral-Casplan areas,
Lesnoye Khozyaystvo 3:27-30,

Gvorxdikov, A, V. (1972) Characterlstics of psammophyte t Imber-shrub species with a view to varlety
selection In the development of Central Asian degerts, In Lesovodstvo I lesomelioratsiya (Forestry
and forest reclamation),

Tashkent Agricultural Institute, Nauchnyye Trudy 25 :3-22,

Morphology, ecology, forest reclamation elgnificance, cultivation methods, timber stock.

Ishankuliev, M, (1975) Sredoobrazuvayushchaya rol' kustarnikov v vostochnykh karakumakh (Na primere
Repeteka) (Environment-shaping role of shrubs in the eastern Karakums (example, Repetek)),
Turkmen SSR Academy of Sclences, Ashkhabad, Institute of Botany (Candidate dissertation summary). 26 p.
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Nauka, Moacow., 254 p.

Ecologlcal characteristics of the principal woody plants of deserts, river valleys, and deltas In the arid
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desert pastures In the southwest Kyzlkum).).

Fan, Tashkent, 146 p,

Phytareclamationtheoretical foundations and methods, Meteorolugical conditlons during observation years.
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Kazakhstan,
Mezhdunarodnogo Simpoziuma po Karakulevodstvu, 3d, Samarkand, 1974, Dok’ady Uchastnikov, p. 220-228,
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Problemy Osvoyeniya Pustyn' 6:46-52,

Kurochkina, L. Y./Osmanova, L. T, (1973) Pastures in sandy Jeserts of Kazakhstan,
Kaynar, Alma-Ata. 204 p.

Discusses fodder, weeds, and polsonous plants, with recommendations for protection and use, including
rotation and exclosures.

Magtymov, A. (1975) Assessment of pasturelands in the Soyunagsakskiy landscape (southwestern Turkmenistan),
Problemy Osvoyeniya Pustyn' 2:42-45.

Manakov, V., S. (1970) On the full utilization of pasture fodder and the development of a stable fodder base for sheep
breeding in the Karakums,
Problemy Osvoyenlya Pustyn' §:37-45.
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desert pastures In harvest varying years,
Problemy Osvoyenlya Pustyn' 5:10-17,

Pryanishntkov, 8. N,/Alimayev, 1. I, (1974) Artificial summer-autumn pastures in the Balkhash lake area,
Problemy Osvoyenlya Pustyn' 5:27-38,

Posltive experience In planting summer cypress, sagebrush, Eurotia, and saltwort in 1969-1973.
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Shamsutdinov, Z. S. (1973) Ekologo-blologicheskiys osnovy povysheniya produktivnosti pastbishch aridnoy zony
Uszbekistana (Ecologlical-blological foundation for upgrading pasture productlivity in the arid zone of Uzhekistan),
Turkmen SSR Academy of Sclences, Ashkhabad (Doctoral dlssertation summary), 52 p.

=== —== (1974) Semenovodstvo pustynnykh pastbishchnykh rastenly (Desert pasture plant seed farming).
Fan, Tashkent. 98 p,

------ (1976) Sclentific foundations for upgrading desert pasture productivity.
International Astrakhan Growing Sympos'am, 8d, Samarkand, 1975, Doklady. p. 209-219,

------ (1976) Sozdaniye dolgoletnykh pastbishch v aridnoy zone sredney Azll (Development of perennial pastures in
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Sin'kovskly, L. P./Sin'kovskaya, A. S. (1974) New fodder crops for improving pastures of desert and seml-deserts.
In Pastbighcha | senokosy SSSR (USSR pastures and hay mowing areas), p. 409-422,
Kolos, Moscow.

Brief description of 21 types of wild fodder shrubs and grasses,

Usbekistan SSR Academy of Science (1973) Theoretical foundations and methods of phytomelioration of desert pastures
in southwestern Kyzlkum.
Fan, Tashkent. 145 p.

Recommendations for revegetation of desert pastures include sowing along plowed strips, rotation, proper
selection of vegetation species for drought tolerance, and protection from overgrazing.
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Bedavev, 8. A. (1975) Transpiration and its connection with meterological factors and the water saline soil
system In the desert areas of Kazakhstan, In Vodnyy obmen v osnovnykh tipakh rastitel'nostl SSSR kak
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Konobeeva, M, G. (1968) Evolutlon of eolls in the anclent oases of the desert zone. In V, A, Kovda and E, V,
Lobova, eds., Geography and classification of solls of Asla, p. 124-131,
Israel Program for Sclentific Translations, Jarusalem. 267 p. Avallable NTIS as TT-68-50439, GA T0B-1700,

The solls and vegetation of the alluvlal plains of Sovlet central Asla arn the reault of both the past history
of Irrigation, and current human actlvities. Plant succession was studled on abandoned Irrigated land

to establish the sequence of changes, The solls change to takyr solls over time, althvugh a complication
{8 caused by deflation,

Kurakina, L. T./Larin, Y. V. (1975) The Zaunguz solls and problems of their development.
Problemy Osvoyeniya Pustyn' 1:70-72,

Kurbanov, O. R./Esenov, P. (1975) Problems of the development of the sandy 8soils of Khauzkhan massif.
Problemy Osvoyeniya Pustyn' 6:36-41,

Mukhammedov, G./Alekseyev, B, M, (1975) Water regimen of central Karakum soils,
Problemy Osvoyeniya Pustyn' 5:44-50,

Muradov, B. K. (1975) Phytoclimate In *he development of oases sands,
Problemy Osvoyenlya Pustyn' 2:68-70.

Redzhepbayc;v, K./Orazdurdyyev, D./Esenov, P. (1975) Sallnization of newly Irrigated desert soils in Khauzkhanskly
masesif,
Problemy Osvoyeniye Pustyn' 6:51-57.

Svetlishchev, N. M. (1969) 70-vear experlence in the development of the Terek-!"i1ma sands,
Novocherkasskogo Inzh. -Melloratlvnogo Instituta, Trudy 2(6) s+ 117-123,

Yakubov, T. F./Bespalova, R. Y. (1061) Soll formation processes during the Invasion of sands by plants in the
northern deserts of the Casplan reglon,
Sovlet Soil Sclence (6) :651-658, Translated 1962 from Pochivovedenle 1961 (6):77-86,
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Belollpskly, V. A. (1974) WiInd erosi n characteristics in the Perski-Kumskaya semli-desert.
Problemy Oavoyeniya Pustyn' 2:47~63.

Two deflation-danger perlods are singled outs winter-spring and summer-autumn,

Bocharov, A. P. (1972) Privory 1 ikh primenenlye v Iasledovanil vetrovoy erozil (Instruments and their use In the
atudy of wind eroslon).
Kaynar, Alma-Ata. 96 p.

Description of Instruments for the trapping of solid particles from the air stream in wind tunnels(p, 58-69).

Cherednichenko, V. P. (1970) Wind regimen and dynamlcs of shifting sands In northern Zaunguz'ye.
Problemy Osvoyeniya Pustyn' 1:40-49,

Wind regimen at the Shkhsenem, Khiva, and Danisher-Kala meteorologioal atations. Intensification of
movement, 1966-19867.

Durdyye\;, K. (1968) Wind erosion of soll in the lower reaches of Artsk River (southwestern Turkmenistan),
Problemy Osvoyeniya Pustyn' 5:47-53.

Territorial zoning by Intensiveness of wind velocity.

Kurbanov, O. R./Arnagel'dyyev, A, (1975) Wind erosion of sands in the Karakum canal zone and certain measures
to fight It. ,
Problemy Osvoyeniya Pustyn' 2:76-79.

Levadnyuk, A. T./Cherednichenko, V. P, (1967) On the protection of main gas pipelines from wind blowing.
Problemy Osvoyenlya Pustyn' 1:56-60,

Levadnyuk, A. T./Senkevich, B, N. (1968) Protection from blowing sand at the dam of the third section of the
Karakum canal.
Problemy Osvoyeniya Pustyn' 3:79-84.
Study of the wind regimen. Results of trylng clay protective covers and conventional row and cellular
mechnical protection devices. Best result provided by cellular mechanical shields three by three meters
in dimenslon. ] .

Nikolayev, V. 4. (1975) On intenslfying the protection of solls from wind and water erosion, 81 December 1871
Kazakh SSR Counc!l of Ministers Decree No, 717, In Okhrana priredy v. Kazakhskoy SSR (Environmental
protection in the Kazakh SSR), vol. 1, p. 335-338,

Kaynar, Alma-Ata.

w=e === (1975) On measures to improve the organization of the protection of soils from wind and water eroslon.
13 October 1975 USSR Council of Miniaters Decree No. 884.
8p Pravitel'stva SSSR 21:144.

Rasulov, M. (1967) Deserts of the western part of the Karshi steppe ( translated title),
Utzbekistanskoye Geograflcheskoye Obshchestvo, Izvestlya 10:73-78, CBE 331124,

M!gratory sand dunes In the western part of the Karshl steppe of Uzbekistan present several obstacles

to the operation of agricultural communities. A combined ground and aerlal survey, In comblnation with
data taken from the literature and wind observa:lons made at the Mubarek weather etation, form the basis
of an analyals of the types of dunes present, their formatlon, and the prevention of further migratlon,
Emphasis Is on seasonal varlatlons in wind directlons and speeds,

Ryablkhin, E. L. (1974) Dinamlka eolovvkh peskov 1 zashchita osnovanly opor linly elektroperedachi ot vyduvaniya
(na primere severnoy chaati zapadno-Turkmenskoy nizmennosti) (Dynamlcs of eollan sands and protectlon of
the foundation supports of power transmission lines from sand blowing (based on the example of the northern

part of the west-Turkmen depresslon)).
Kazakh State Univeralty, Alma-Ata (Candidate digsertation summary). 22 p.

Zonov, G. V. (1974) Wind eroslon of soll on the pasturelands of northern Betpak-Daly.
Problemy Osvoyeniya Pustyn' 3;38-42,

Intensivenoss of pastoral digression (table) and the threat of ita further development.
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Babayev, A, G./Turayev, K, B, (1976) Changes In the landscape of the Murgab River delta under the influence
of the Karakum canal,
Problemy Osvoyeniya Pustyn' 6:16-20.

Fedorovich, B, A, (1970) Intensiveness of contemporary eollan processes In USSR deserts, In Sovremennyye
ekrogennyye protsessy rel'yefoobrazovaniya (Contemporary exogenous topegraphy shaping processes), p. 149-159,
Nauka, Mosrow.

Bummary of factual data on the dispersement of sallne solls, barren and semi-overgrown sands, and the
settling of alr dust. '

Grave, L, M, (1974) Interaction between the Karakﬁm canal and the environment.
Akademil Nauk SSSR, Izvestiya, Ser. Geograficheskaya 5:51-71,

Study of a qualitative model of the Karakum irrigation geoengineering system,

Grave, L. M. /Kostyuchenko, V. P, (1975) Changing the desert landscape In the zone of Influence of the Karakum

canal, .
Akadem!i Nauk SSSR, Izvestiya, Ser, Geograficheskaya 5 : 35-42,

MM'yushina, M. T. (1970) Use of forecaat Indlcatlons in the study of the evolution of certaln desert landsoapes., In
Indlkatslornyye geograficheskiye issledovaniya (Indlcational geographic studies), p. 161-158,
Nauka, Moscow.

On possible gand drifts in the [rrization of the Dzhandar'inskaya plain.

Khaklyev, A,/Kurbanov, O. (1972) Some problems of environmental protection In the sandy zone of the Karakum
canal Imeni V. I. Lenin.
Okhrana Prirody v Turkmenlii (Ashkhabad), p. 76-883,

Khodzhayev, C., (1970) Development of sand-desert landscapes under the Iafluence of the Karakum canal,
Turkmenskogo Pedagoglicheskogo Instituta, Uchenyye Zapiskl Ser, Yestestv. Nauk 34 1164-190,

Kostyuohenko, V. P, /Grave, L. M. (1975) Changes in the soils of the southeastern Karakums under the Influence of
the Karakum canal,
Problomy Osvoyeniya Pustyn' 1:39-42,

Kurbanov, O. R. (1974) Protectlon of nature in the zone of the second section of the Karakum canal.
Problemy Osvoyenlya Pustyn' 6:58-61,

Nazyrov, 1./Bakayev, S./Kurbanov, K. (1972) A new sand-desert preserve on the lower reaches of Zeravshan Rlver.
Problemy Osvoyeniya Pustyn' 5:95-96.
Description of natural conditions of the Karakul' preserve In the lower reaches of Zeravshal River
(Bukharskaya oblast).

Nechayeva, N. T./Rustomov, A, K. (1970) Protection and effictent utilization of desert flora and fauna.
Problemy Csvoyeniya Pustyn' 2:23-39,

Petrov, M. P. (1972) Desertification processes In arld areas and thelr preventlon, [Paper presented at) International
Geographical Congress, 22nd, Montreal, 1972, p. 69-88.
USSR Geographle Society, Leningrad.

Examples of human positive and negative Impact on the landscape of USSR deserts,
Prikhod'ko, N, D, (1967) Problemy preobrazovaniya prirody sredney Azl (Problems of transformation of nature

In central Asla).
Nauka, Moscow, 152 p.
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Rustamov, A, K,. (1974) Human Influence on blogeocoenosis and environmental protectfon,
Turkmen SSR, Izvestiya Ser. Blol, 6;3-9,

Yegorov, V. V. (1975) Struggle againat land salinization and environmental protection,
Gidrotekhnlka | Melioratsiya 7 ; 64-66,

Zhakov, 8, I, (1966) Prichiny sukhosti srednel Azil (Causes of the arldity of central Asla),
Moskovskogo Universiteta, Vestnik, ser. 5, Geografila 21(4) : 98-101, MGA 18, 2-364.

An attempt 1s made to refute the generally accepted explanation of arldity In central Asla as caused

by its distance from oceans and the barrier effect of the mountalns, resulting in Inadequate molsture
transport Into this territory, It is stated that the principal features of its climate are caused by the
character of the circulation regime which depends on the processes of a planetary scale, under whose
coriditions deserts exlst near oceans and within the continent, These climatic features are aggravated
by Intense heat and relative humidity related to low evaporation, leading to a high level of condensa-
tion which decreases still more the possibllity of precipitation formation,



DESERT DEVELOPMENT

Abdulayev, K, M, (1968) Intensification of the comprehensive study and development of deserts In the
Soviet Union,
Sobraniye Sochinenly 73 263-269,

Akramov, Z, M, (1874) Problemy khozyaystvennogo osvoyenlya pustynnykh | gorno-predgornykh territorly
(Problems of economic development of desert and mountain-foothtll territory).
Urbekistan, Tashkent. 175 p.

Land, water, climate, and vegetative resources and minerals,

Anonymous (1974) Geograficheskiye osnovy osvoyeniya pustyn' i gor Uzbeklstana (Geographic foundations of the
development of deserts and mountains in Uzbekistan),
Fan, Tashkent, 220 p.

Babayev, A. G, (1971) Main results and tasks in the study and development of central Asfa and Kazakhstan deserts.
In Prirodnyye usloviya 1 podvizhnyye peskl pustyn' (Desert natural conditions and shifting sands), p, 7-18.
Ylym, Ashkhabad,

Babayev, A. G./Cherednlthenko, V. P, (1971) Geographie substantlation for the planning and construction of
linear projects in sandy deserts, p, 149-155,
Problemy Prikladnoy Geografil, Irkutsk.

Babayev, A. G. et al (1967) Fundamental problems of the study and development of desert territorles In the USSR.
Problemy Osvoyeniya Pustyn' 1:3-12,

Chupakhin, V, M, (1971) Complex physical-geographic zoning of semi-desert and desert territories In Kazakhstan
for agricultural purposes, In Prirodnyye usloviya 1 podvizhnyye peski pustyn' (Desert natural conditions and
shifting sands), p. 75-88,

Ylym, Ashkhabad, -

Dunin-Barkovskly, L. V. (1968) The water problem ir the degerts of the USSR.
Bovlet Geography: Review and Translation 9(6) 1458-468, SWRA W70-01215,

A reglonal revlew of existing and planned Irrigation projects in the desert zone of the Soviet Union envisages
the use of water from the Siberian streams In the northern section of the desert zone. For Increased water
supplies In the south, the author looks to other potential sources such as artificial Increases of precipltation
In the mountains of central Asia, elimination of wild growths of water-loving plants, and technological ad-
vances that will make possible the economlcal desalting of water from salt lakes and of mineralized subsurface
waters.

Egamberdyyev, R. (1972) Effektlvnyye putl osvoyenlya pustynnykh territorly (Na primere Sovkhoza Bakharden)
(Effective means for development of desert territories (Based on the example of Bakharden Sovkhoz)),
Ylym, Ashkhabad. 74 p.

Freykin, Z, G, (1967) Means for the economlc development of central Asia and Kazakhstan deserts,
Problemy Osvoyenliya Pustyn' 2:8-17.

Gapurov, M. (1973) Transformation of Turkmenistan deserts.
Problemy Osvoyeniya Pustyn' 1:3-7,

Gerasimov, 1. P. (1967) Scientific problems of the transformation of nature In central Asia for purposes of developing
Irrigated farming and pasture animal hugbandry. In Problemy preobrazovaniya prirody sredney Azil (Problems
of major reorganizatlon in central Asia), p. 3-17,
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Grigor'yev, A, A. (1975) Kosmlcheskaya indlkatslya landshaftov zemll (Outerspace Indlcation of earth landscapes),
Leningrad University Press, Lenlngrad. 165 p.

Kharin, N, G. (1970) Aeria' methods and development of deserts.
Problemy Osvoyenlys Dustyn' 2:47-53,

Burvey of work on the utilization of aerial methods In the study of central Aslan deserts under the
Soviet system, )
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p. 54-66.
Ylym, Ashkhabad,

Positlve results of crop planting on saline gray-brown soils with strip plowing,

Nazarov, I, K. (1975) Peski Bukharskogo | Karakul'skogo oazisov | voproay lkh osvoyenlya (Sands of the Bukhara
and Karakul' oases and problems of their development).
Tashkent University, Tashkent (Candidate dissertation summary). 23 p.
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Nikolayev, V. A, (1975) Utllization of outer space photographs In reglonal landscape studies.
Vestnik Mgu, Ser, Geografiya 3:10-14,
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