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FOREWORD

This chapter is cne of a series compiled by the editors under a program
started in November, 1964, entitled **An Inventory of Geographical Re-
search on Desert Environments.” Geographic areas covered by the inventory
were genera'lv those classified as arid or extremely arid by Peveril Meigs in
his maps, Distribution of Arid Homoclimates, published by Unesco (1952).*
Some variation in coverage occurs from chapter to chapter, without change
in the objective of compiling and presenting the greatest possible amount of
useful information in the allotted time,

The purpose of the inventory is to determine in detail what topics have
been or are being investigated for the world’s deserts, to appraise the re-
ported work, and to disclose areas of study where further work is needed.
The series of chapters does not attempt to recapitulate all information
known about the deserts of the world, but rather comprises a compendium-
guidebook to past and present research. It is oased upon a critical review of
the published literature augmented by consultations with specialists,

The compendium series covers physical features, flora and fauna,
weather and climate, coastal zones, and desert regional types. A Univer-
sity of Arizona Press edition of most of this compendium will be pub-
lished in November. 1968, as Deserts of the Werld: An Appraisal of
Research into  Their Physical and Biclogical Environments. A separate
publication resulting from this program is Arid-Lands Research Institu-
tions: A World Directory by Patricia Paylore (University of Arizona
Press, 1967, 268 pp.).

Work on this program Las been accomplished by staft members of the
Office of Arid Lands Studies of the University of Arizona, and cooperating
faculty members from that institution and others throughout the world.
Funding has been provided by the University of Arizona and the U, S, Army
under contract DA4Y-092-ARO-71.

W. G. MCGINNIES

Ottice of Arid Lands Studies
The University of Arizona
Tueson, Arivona, U S, AL
October 24, 1963

*Orgaanal maps dated 1952 accompanted "Workld Distribution ot Arid and Seme Arat Homoclinnates” in
Revrewy of Resvarcht on Aeed Zone Hydrology (Uneso, Pans, $9338) Maps were reviwed e 1o,
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A. SUBJECT AND SCOPE

This chapter is concerned with the state of
knowledge of regional studies as they have been
applied to various types of desert environents.

In one sense this entire compendium and tie
study it reports consiitutes a work of geography;
however, in another sense this chapter relates to
other chapters of the compendium somewbhat as
geography relates to most other disciplines of
science. Most disciplines of science are differenti-
ated by their subject matter; geography overlaps
the subject matter of numerous other sciences and
is distinguished rather by its general approach to its
vast subject matter — that is, by description and
analysis primarily in terms of space or location.
Similarly, other chapters of this compendium con-
sider research and the state of knowledge regarding
distinct types of phenomena, such as weather and
climate, geomorphology, surface materials, and
vegetation, while this chapter is concerned with
reviewing the application and the state of knowl-
edge of thz general regional approach (essentially
spatial ¢ locational) to the study of arid lands.

Certain problems are unique to this chapter.
The general ficld of study of desert regional types
is not a formal academic discipline with' special
training required for all those who work in it. Perti-
nent contributions have come from members of a
number of tne natura! and social sciences, espe-
cially veography, geology, economics, history, and
climatology, and also from explorers and traveiers,
cmployees and representatives ol many  govern-
ments having  deserts within their purview, and
even laymen long resident in desert arcas. Usually
cach work was designed or grew in accord with the
special interest and techniques of its author; even
among the most careful scientists there were tew,
or no, contmon ground rules to render the studies
similar. Works cited throughout the chapter reflect
this varicty.

Hound together with this chapter is a bibh-
ography ot culture features. For our purposes, a
“culture feature” is a visible work of man, al-
though we have not concentrated on agricultural
features because they were beyond the swope of
our contract.

. INTRODUCTION

B. ACKNOWLEDGMENTS

The author wishes to acknowiedge gratefully
the help of the following individuals, who provided
important assistance in the initial research of the
literature, compiled the initial bibliographies, and
generated, to varying extents, the initial discussions
for various geographical areas: US.A. - Dr.
Mcivin E. Hecht, Department of Geography, Uni-
versity of Arizona, Tucson; Soviet Union -
Dr. Paul E. Lydolph, Department of Geography,
University of Wisconsin, Milwaukee; Australia —
Dr. Francis H. Bauer, Department of Geography
and Anthropology, California State Collzge, Hay-
ward; Southwest Africa — Dr. Richard F. Losan,
Department of Geography, University of California
at Los Angeles; mainland China - Dr, Chiao-min
Hsieh, Department of Geography, Catholic Univer-
sity of America, Washington, D.C.; South America
- Dr. Berl Golomb, Department of Geography,
University of California, Santa Barbara, and Dr.
Herbert M. Eder, Geography Department, Univer-
sity of California, Berkeley; North Africa and
Arabia - Mr. Donald A. Holm, fo:rmerly with
ARAMCO (retired), consultant, Offi:e of Arid
Lands Research, University of Arizon:: and the
Near East and Pakistan Dr. Jjohn Haupert,
Department of Geography, State Univorsity of
New York at Buftale.

Dr. Dan Stanislawski, Department ¢ Geog-
caphy. University of Arizona, served as topic

direcior,
C. BACKGROUND

1. Historical Outline of Regional and Regional-Type
Studies

Virious portions of the surface of the b rth
nave been sabject (o special attention by varius
men and groups since prehisworic times. Farly ven
were able to coneeive that superior condition: in
regard 1o food. water, and absence ol encmies pae-
vailled more generally in certain areas than n
others; they preterred certain areas to others an
the basis of thewr implicit study and evaluation f
the focal environment

Down through hastory, geographical space ha,
continucd to be subject to the attention of obser
ant travelers, interested  residents (occasionally .




2 Inventory of Research on Desert Regional Types

military planners. and, probably most often, those
interested in the economic potential of the areas.
With the developmient and extension of writing and
scientific concepts, regional and regional-type
studies came gradually to be more careful and
explicit.

In recent generations and especially the past
few decades, the development of new lunds, most
notably in the 1J.S.A., A-.uralia, and the Soviet
Union has involved such studies. Programs to estab-
lish, extend, o1 improve farming, lumbering, min-
cral development, transportation, communications,
and industrial and population centers have usually
involved some kind of study of the landscapes
involved, With the growth of economies and the
capacity to support greater scientific eftort, more
studies of areas have appeared which are more care-
ful and comprehensive than previously.

Still, as we have noted, the study of region as
such is not a specific discipline with common
ground rules, training, and procedures. Numerouis
studies of parts of the Earth’s surface continue to
be undertaken with widely divergent specific inter-
ests in mind, by workers in widely divergent fields
and with very different training and knowlcdge,
with different levels of funding and facilities avail-
able, and under widely varying cenditions (as
between the Rub* al Khali of southeastern Arabia
and the more comfortably accessible desert in
Arizona). Even now, regional studies differ widely
from cach other, not only locitionally and in the
selection of phenomena treated, but often also in
techniques, in degrees of precision, in comprehen-
siveness, in underlying philosophy, in basic
approach, in wvalidity, and, consequently, in
usefulness.

°

2. The Concept of “"Region”

The term “area”™ has dbeen used generally to
mean a portion of the surtace of the Earth with no
implication o’ homogeneity or cohesion, “Region™
has been used traditionally and remains widely cur-
rent as meoning an uninterrupted area possessing
sore kKind of homogeneity an its core, but lacking
clearly defined limits.

Geographers have beer trying for decades to
shape and sharpen the technical meaning of the
term “region’ inte a more powerful tool than the
nontechnical usage provides, but they have had
only limited success.

The Probilem of Ambiguity

A central problem for scientists interested in
rescarch on Jesert regional types continues to be
the definition of the term “remon” Unfortunately
there s still no genera?’. -pon definition of
the term withie tie osmtstunity. Man,

scientists have not carefully considered the ambigu-
ity of the term before they used it. Others, espe-
cially geographers, who have been interested in
systems of dividing the world into areal units as a
convenient research and teaching technique, have
encountered the utmost difficulty in defining
“region” to the satisfaction of all who must work
with the term, and so the search for a solution
agreeable to all regionalists goes on., From their
research has come a considerable mass of literature
devoted to theories of regionalization and a num-
ber of studies attempting to apply these theories to
phenomena ou the surface of the Earth. Despite
the wide publication of these efforts, rescarch con-
cerned with the development of areal units has
continued for the most part, with loose, almost
casual, use of the term ‘“‘region.” It is often used as
an omnibus term, embracing the most diverse
material and varying in its interpretation according
to the requirements and standards of the individual
researcher.

Range of Usage

In its simplest application the term “region”
is used to refzr to what would be considered from
the true regionalist’s point of view to be a rather
poorly defined portion of the Earth’s surface. Such
arcas are often identified solely on the busis of
brief visual observation, or through a largely sub-
iective psychological sensing or feeling that an area
has somg kind of unity and therefore qualifies as a
region.

At the other extr:me from this extremeiy
simiplistic application of the term *‘region,” we find
that therc has been a great deal of intensive investi-
gation by some geographers and regional scientists
inio the problems of regionalization by the ap k-
cation of rigorous quantiiative methods. This
rescarch, which attempts to give the most scientific
definition of the term “‘region,” has resulted in
model-building through quantitative analysis, and
the setting up of regional classifications and hier-
archies of regions,

The ereat mass of recent work by those nter-
ested in regionalization falls somewhere between
these two extremes. The fiest approach is rejected
by most regionalists as being tow naive and unsii-
entilic. ine second approach has not yet found
widespread use, not only because of difficultics off
application duc primarily to lack of numerical
data, but also because its novel concepts incur
wme sispicion and because it requires a knowledge
of quantitative techmiques not pruvided in the
training of many gecgraphers and other regional-
istx. Firally, somc  geogtaphess regand  further
th: onizing and discussion about regions as being
snproductine and . frustrating withuul prior




painstaking analysis of the processes significant to
the evolution of all space content and space rela-
tions.” (Ackerman, 1958, p. 36). The fact remains,
nevertheless, that, whether intuitively or quanti-
tatively identified, the idea of the region remains a
central intellectual ccncept in the field of
geography,

Definitions and Categories

No single definition of the term ‘‘region”
could begin to embrace all the shades of meaning
of the term, explicit or implicit, as it is used in the
variety of regional studies of desert ¢nvironments,
nor could a single definition be stated now which
would satisfy all regionalists for future use. Many
regionalists probably agree, however, (in a very
general way) with Whittlesey’s definition (Whittle-
sey, 1954, pp. 21, 22), which will alsc serve to
clarify our discussion here.

According to Whittiesey a regi~m may be
thought of as:

An area of any size throughout which accordant areal
relationships between phenomena exist. The area is
singled out by applying specifis criteria to earth-space,
and it is homogeneous in terms of the criteria by
which it is defined.

This general definition for any region can be
applied to arid, as well as other parts, of the
Eurth’s surface; thus, no specific definition is
necessary for desert regions.

['urther,  according
p. 30)

Any segment or portion of the carth surface is a
region if it is homogencous in terms of such an arew
grouping. lts homogeneity is determined by criteria
tormulated for the purpose of sorting from the whole
range of carth phenomena the items required to ex-
press or illuminate a particular grouping, areally co-
hesive. So defined, a region is not an object, either
self-determined or nature-given. It is an intellectual
concept, an entity for the purposes ot thought, cre-
ated by the selection of certam features that are rele-
van! to an areal aaterest or problem gnd by the dis-
regard of all features that are consdered v be
urevelant.

to Whittlesey (1954,

Ine foilowing s & categornization ol regions,

derived from Whittlesey's work:

b Single-featare regions .. in cach cawe
delincate an indivadual phencmenon that
i examinad an relation to other phenom:
ena in the search for gecondant relabion.
ships”

) Multiple-feature  regrons are . Jdiffer-
entiated on the baus of combimatons or
awsacizbions of featured” Such regiony
may be unfonm throughout, or they may
be nuidal, in which cawe there will be 2
focus of foor and a surrounding area ticd

Introduction Background 3

to the focus by lines of circulation.

3) Total regions are *...differentiated in
terms of the entire content of human
occupance of an area.”

This last appears to be a most difficult concept,
since it may require the study of the entire content
of Earth-space. The concent is rejected as unten-
able by many regionalists. A less difficult approach
is offered whereby there is a search for *“total func-
tional associations” in which case the “community
of features that depict the human cccupance of an
area’ are studied (Whittlesey, 1954, pp. 35-36).

Whittlesey’s rather carefully defined cate-
gories do not seem to have had much effect as yet
on contemporary studies as reflected in geograph-
ical writings, most authors continuing to use sub-
jectively defined regions suiting the purposes of
whatever study is being made. The most recent
study of the regional problem is by the British
geographer Minshull (1967). After a lengthy dis-
cussion of regional theery and practice, Minshull
cemes to the conclusion that this use of subjec-
tively defined regions, and lack of categorization
and classification, is not a fault but follows from
the fact that areas on the Earth's surface are
unique and so regions must of necessity be unique.
Such a vicwpoint does not allow for systemization,
each region requiring a unique approach since there
is not single definition of a region possible, nor a
single technique possible in regionalization, Accep-
tance of this concept would bring to an end the
scarch for generalizations concerning regions, each
researcher developing his own criteria for the
identification of a portion of the Earth’s surface as
a region.

3. Ambiguities Prevailing in the Study of Desert
E.wironments

There is still extensive difference of opinion
over the proper detinition of the term “desert™ and
as to proper criteria to delincate arid and sewviarid
arcas. Otten these and other terms applicable to
the study of desert enviconments are used ditfer-
ently by authors, resulting in problems of com
munication. (These problems are noted in various
chapters of this compendium.)

Probably 2 main source of the probicms of
inadequaie definitions and ek of fixed and pre-
cisw terminology s the ambiguity resulting from
asighing names to overly complen groupings i
phenomena. Fach “desert” area s a vaddly complex
ceological system with innumerable interrelated
vanables of topography, sbs, weather and climate,
Mo, fauna, culture features, and so forth. Usually
there are very fow lear demarcations such as hnes
on a2 map would mmply 4y one maoves through
space i o desert atea, phenomena appear, tnrcaw,
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fluctuate, decrease, and dis:ppear gradually, often
interrelated in ways still largely unknown. When
words are assigned to masses of phenomena too
complex for clear and verifiable description using
present  techniques, ambiguity results and the
words are often used by different researchers in the
different ways most meaningful to each individual.

If the study of desert environments and
regions is to go forward effectively, one basic
requirement that must be recognized is the need to
reduce the present ambiguity in concepts and com-
munication by using terms of greater clarity and
precision. One very important effort in this direc-
tion must be an increased emphasis on quantitative
procedures, initially at least on the quantitative
treatment ol a single phenomenon or relatively
simole combinations of significant, carefully
selected phenomena.

4, Quzntitative Techniques
General Development in the Sciences

Generally as sciences have developed through
time. there has been gradually less emphasis placed
upon purely qualitative and more upon quantita-
tive description and techniques. Doubtless a major
reason for this evolution has beer a corresponding
evolution in the means of applying quantitative
techniques.

Some decades ago, a string of malevolent
adjectives uttered by a desiccuied scientist too long
astride a .amel might have been regarded as a
reasonable report. Compared with scientists of
today, he had little with which to measure, lit'le
opportunity to nake extensive measurements in
most desert arcas, and no feasible means of proe-
essing large quantities of data even had he been
able to collect them. Nevertheless, wuch of our
present knowledge of deserts is often based on the
observations of such hanly scientistexplorers.

As techniques of transportation, observation,
measurement, and calculation have improved, how-
ever, it has hecome possible to applv quantitative
procadures to more and more arcas that were pre-
viously amenable to description only by adjectives
or cxpletives. Generally & was found that where
quantitative and mathematical techniques could be
applicd. ambiguity and unvetifiable theuries tended
to give way to Jkarer, moge preciae deliatuns,
terms, rosults, theories, and communication anxing
wientistc In recent years, especially singe Workd
War 11, the realization has spread that effective v
entitic dewniption amd analysis shoukd be, as much
as posuble, soundly based upon quantitative pro-
vadures. In a2 reltively  recent rewearch  paper.
Ackerman forcefully makes this pownn s drscusung
scographie tescarch. He dates that . ehswetyae

tions concerning specific features, so far as pos-
sible, should show duplicable results, whoever the
observer, and yield the same meaning to every
interpeter. For distributional phenomena this is
best achieved through quantification. In addition,
accurate study of covariation depends on quantifi-
cation.” (Ackerman, 1958) (This is also empha-
sized by Lustig and others elsewhere in this
compendiunt.)

Fortunately. contemporary technological
advances in transpurtaticn, instrumentation, com-
munication, and data processing are making pos-
sible the introduction of quantitative procedures
into more and more studies of deserts where such
procedures were previcusly impossible because of
the inhospitable aridity of the desert or the com-
plexity of the data per.aining to it.

Quantitative Procedures for Regional Studies

During the past decade a number of papers
have been published by geographers interested in
the application of quantitative techniques to the
study of geographic problems. Outstanding among
these is Hoggett's general review of the quantitative
methods now available for the description ard
analysis of element-complexes (Haggett, 1966).
While the application of graph theory, discriminant
analysis, distance-minimization functions, and
other quantitative methods appears to be moving
in the direction of the most positive results in
regional analysis, the value of much of this work
depends upon availability of adequate and reliable
data. Unfortunately, such information for many
desert regions ot the world is almost nonexistent.
Even in descrt arcas of the more technologically
advanced nations, tnere has usuatly been little in
the way of data collecting. Availatle descriptions
in qualitative terms cannot supoly the kinds of
information required for the use of these more
sophisticated techaigues of regional klentification.

Onc may expect that recent extenswve ad-
vances in technology, including  transportation,
remote sensing, improved and more reliable instru-
mentation and telemetey equipment, and auto-
matic data processing may soon provide the types
ad amounts of quantitative data nevessary to
apply guantitative procedures te regional study of
at feast e types of phenomena i descrt envy
ronments. In a recont paper Latham suggesia that
clectronic instrumentation may be the wlution te
the datacollecting prodlem, and states that quante
tative statementx provided by such micthods can he
processed by computer (Latham, 19¢21).

. SOURCE LITERATURE
Waoiks cited by authee and date throughoumt
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this chapter are included in the Pertinent Publica-
tions list at the end of the chapter. The list also
includes numerous applicable stud.es not individu-
ally cited in the text. Many works of particular
significance or interest to this study are annotated.

1. Desirable Criteria

Desirable criteria for desert regional studies
that would be most useful (1) in directly increasing
knowledge of specific desert regions, and (2) in
serving as models exemplifying effective technigues
of regional study, include the following:

The subject region should be defined upon
the basis of carefully selected, related, imeasurable
plicnomena,

The reasons for selecting the criteria phenom-
ena and the known or expected relationships
amnng them shotld be noted at the outset,

The rcgion should be delimited with some
precision according to the criteria phenomena.,

The spatial and functional relationships
among the criteria phenomena and among any
other elements considered should be analyzed and
explained.

Quantitative procedures should be empha-
sized whenever possible, and, other things being
¢qual, probably the fewer and simipler the set of
phenomena dealt with at one time, the more effec-
tive the use that can be made of quantitative
procedures.

2. Availabie Literature

Unfortunately, most of the very many works
reviewed during the course of the present study do
not embody the basic desirable criteria, nor can
many of thiem be regarded as “regional studies” in
4 very rigorous or useful sense.

As might be expected in a topic with no
clearly defined and consistent methodology sanc-
tioned by widespread usage among scientists and
others interested in deserts, the publications e
viewed vary greatly in both spproach and content
and often have in common little more than their
interest in particular parts of the world’s deserts
and their cencera with describing some past in
greater or fess detail. In many instances the dewrip-
tion of a particular region, or wme aspest of 2
regionally Jdefined area, is the principal objective of
the author; in other casecs, the description is miercly
prefatory to an extensive analysis of the physical
smifor cultural cnvisonment of a region. Sevetal
dudies seck to fnd analugous desert regions in
vanous parts of the workl)

Studie- ronge in approach from those Je-
sgncd only s ampke gencral descniptions of the
terrifoncs o subterrtones of pobtical wnitx, with
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the boundaries of the units forming regional lines,
to the often intricately-organized studies of “‘con-
ceptual” regions most often based on the resuits of
academic research. The purpose of many of the
descriptive studies is merely to explain and de-
scribe “what it is like” in some desert region,
emphasizing the more obvious aspects of the cuk
tural and physical landscape. Such pure descrip-
tions are of varying quality and usef\'»ess.

The “‘corceptual” type of study also has as
one of its basic objectives the description of a
region, but the region is generally defined on the
basis of methodically analyzed environmental cora-
plexes, These complexes are composed ol either
physical or cultural phenomera, or in many cases
an integration of the two is atteinpted. Such stud-
ies are often concerned not only with description
of the visible aspects of a desert region, but also
with analysis of the functional interrelationships of
many phenomena occurring in the desert. Method-
ologies used in this tvpe of analysis have besn
developed for tane most part by geographers.
Recent studies of this sort have tended toward
greater us¢ of quantitative techniques, especially
when dzaling with the more technologically ad-
vanced countrics of the world; unfortunately therc
are only inadequate data available for most of the
world’s desert regions, and no rigorous studies of
this sort were discovered in the present research.

These two approaches are examples of the
many types of studies that for the purposes of this
chapter may be said to apply to desert regional
types. The bulk of published material on desert
regions available is still of the generally uescriptive
kind. Much of the remainder consists of more spe-
cialized descriptions of certain sorts of phenomena,
sometimes with aitempts at analysis, but few of
these are based souadly upon adequate quanti-
tative data. These kinds of studies, if carefully
done, may contribute significantly to the knowl-
edge of desert environments, but we hepe futuse
regional studies will be based scundly upun quanti-
tative procedures and the other desirable criteria
noted abowe,

3 Selection of Matesial

Rzgronal siadies of desert vavironments well
bawed upoa quantitative technigues and the other
dewrable cniteria were found to be disapp.intingly
fow. Many wurks orgginally consideied were later
diszarded. Still, o seemed pecessaty to broaden the
criteriy for inclucen; thus, many works have beer
includiad that do net (ypify what could be regandd
4 descit fepronal abady in any figotous wnse today,
but that do indiaic the hids of studics of parts of
doserts thad bave most commuonly been nade.
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Unfortunately such studies as were found to
be available are so diverse in both method and con-
tent and vary across such a wide field of interes.,
that it was difficult at times to decide what to
include. Despite awareress that this subject might
easily become an omnibus, heavy with information
of uncertain relevance, there are a number of stud-
ies included that can only be icrmed “borderline
cases.” Undoubtedly, some pertinent studies ‘vere
not discovered.

Sonre of the works included deal principaily
with regional planning, others with economic
development, and still others with some particular
problem of desert environmqnts, including physical
or culturzl elements, or both.

As noted at the outset of this chapter, the
phenomena treated in desert regional studies are,
for the most part, also the subject matter of aca-
demic disciplines; often single regional studies will
treat a varietv of phenomena embraced by several
disciplines. Thus, some of the works cited hers are

cited in other chapters of this compendium, par-
ticulariy climatology, geomorphology, and botany,
because phenomena embraced by these fields are
much used as criteria for delimiting Jesert regions,

The initial bibliography was gathered from
the *““Research Catalogue” of the American Geo-
graphical Society (A.G.S.). This source and subse-
quent issues of ‘“Recent Acquisitions” of the
A.G.S. proved to contain most of the titles found
in Bibliographie Geographique International, in
publications of the Arid Lands Commission of
Unesco, and in other published texts and articles.
Five-year samples of the following indices failed to
produce anything of further value: World Agricul-
tural Economics and Rural Sociology Abstracts,
International Inde>:, Technical Translations, Disser-
tation Abstracts, and Publications of the Geolog-
ical Survey. Search of Perloff’s (1957) review of
regionally organized research, and Berry’s (1963)
comprehensive review of economic regions likewise
proved largely unproductive.




. DISCUSSION

A. GENERAL

Available information on research, !iterature,
and state of knowledge applicable to desert re-
gional types is discussed in this section. The main
body of the discussion is by major geographical
areas, treating the major deserts in sequence from
southern Africa, across northern and eastern Africa
and southern Asia to India, thence from Turkestan
northeast to China, followed by Australia, South
America, and North America.

B. KALAHARI-NAMIB
1. South West Africa

Aside from the accounts of early explorers
and mor: recent travelers, invariably in the parnia-
tive form and involving personalized description,
regional descriptions of South West Africa are not
plentiful. Only one writer (Logan, 1958) has
attempted to present a regional description of the
whole territory. The collected works of Jaeger,
republished in 19635, give regional descriptions of a
number of areas. Schinz (1891), in an account ¢f
his travels, gave excellent descriptions of a number
of arcas in various parts of the Territory (South
West Africa).

Prior to the establishment of a Gertnan
hegemony in South West Afri-, the area was
explored sporadically and described in print by
several travelers and  traders, notably  Galton
11853), Andersson’s exeellent work of the 1850's
and 1860, Baiies {1864), Chapman (1808), and
Mckiernan (1954) in the 1870°s. Each of these
pives a fine description of the country and its
inhabitants, usuallv in a narrative fashion. None
was a triined scientist: the work is far from scien-
tific in its approach and standards, and tlese greal
deseriptions should not be classified s studies of
desert regional ty pes. Nevertheless the public tions
are of value in presenting a picture of the area at
that time.

Overall studies of South West Africa produced
during the quarter-century in which the Germans

were in control include those of Volz (1891), Dove
(1896), Hassert (1899), Rohrbach (1907), Heil-
born (1908), Passarge (1908), and Schultze (1910).
Between the two world wars only a few studies of
the whole area were produced. One, by Barth
(1926), was an excellent geographical presentation
of the country. In addition, Waibel (1928) pre-
sented an interesting study of the physical and
cultural transition from desert to rainforest in both
South West Africa and in other African areas.

Studies of a number of specific “‘regions”
within the Territory have been made. In the ex-
treme north the area from the Kunene Rive;  the
Zambeze River was described by Baum in 1 7)3,
with an emphasis on natural history, and at 2 iater
date by Taljaard (1938). The Kaokoveld was de-
scribod to some extent by Hartmann (1897) and
Kuntz (1912), and briefty by Van Warmelo (1951).
General descriptions of CQvamboland were pro-
duced by Hartmann (1902), Angebauer (1926),
and Wellington (1938). The Okavango has received
considerable attention: from Andersson between
1855 and 1863, Passarge (1919), Stigand (1923),
Schonfelder (1935), Curson (1947), and Welling-
ton (1949, 1952), Wellington has also written on
the Ltosha Plain (1938).

The northern and central Namib have been
described by Stapft (1887). who worked on the
lower Kuwseb valley: Maack (1923, 1924), wlo
explored the Brandbery; Martin (1957), who wrote
a literary masterpiece describing his years in the
lnner Namib during World War . and Logan
(1960a), who presented a comprehensive descrip-
tion of the central Namib. The southern Namib
was exhaustively  described by Kaiser in many
publications, some of which were crit'cized by
Jaeger (1927,

I'he Kajahari has been described by several
authors: Debenham (1982 1933), dutoit (19206),
Range 1911, 1912 Schwars (1920, 1928), and
Rey (1932),

The ceatral portion of the Territory is by fur
the best-known area, yet it has had the least writ-
ten about it Modern regional descriptions are
Lwking for nearly all parts.
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2. Botswana

This nation is inhabited entirely by native
tribesmen, for the most part in their original primi-
tive state. Aside from occasional reports of a recon-
naissance, very little research has been done or
published on its desert areas, None could be classi-
fied as a study of desert regional types.

3. Angols

In the Portuguese territory of Angola, which
bounds South West Africa on the north, virtually
no desert research has been carried out except for a
few reconnaissan:.e studies conducted by outsiders,
chiefly German:. and South Africans. None could
be classified as a study of desert regional types.

4, Bibliographies

Bibliographies dealing with Africa as a whole
are fairly common and include the list of American
doctoral dissertations on Africa compiled by the
African Studies Association (1961), the list of
theses on Africa conpiled by the Standing Com-
mittee on Library Materials on Africa (1964), the
list of German dissertations on Africa compiled by
Kohler (1962}, Duignan’s lists of U. S. and Cana-
dian publications on Africa {1963) to date, Holds-
worth’s (1961) compilation of Soviet studies on
Africa, the rather incomplete list of German
Africana since 1914 by Plaat (1951), and the excel-
lent regional bibliography produced by the Tenn
Central Library of Japan (1960). Unique among
these bibliographies is the bibliography and anal-
ysis of African atlases, produced by Dahlberg and
Thomas (1962, 1963). These bibliographies are the
better sources for Africa.

5. Textbooks, Compendia, and General References

South West Africa and its principal parts are
described in most encyclopedias and other books
of reference: in this category, by far the best
source of information is in Westermann’s Lexicon
der Geographie prepated by Abel (1965),

Other compendia of informaticn on the Terri-
tory include the works of Clough (1930, 1933), an
excellent source of information for that period:
Dove (1890), another excellent source, although
badly out ot date; the Urion-Castle handbook
lited by Gordon-Brown (1950- )} aad issued
annuaily: an issue of “Focus™ by Logan (1900b); a
briet Lactual resumé by De Bl (195%), and the
excellent geograplic study by Schultze (1910).

Fhe standard textbooks on Atrica devote
varying amounts ol space and attention to the
Territory: e Bly (1902) treats it very generally;
Church of ol (18904) gnore it completely, Cole
(1961) has very little on it Hanee ignored it in

1958 but includes a short but good account in
1964; Stamp (1964) includes a cursory two pages.
Wellington, in his 2-volume work on southern
Africa (1955), includes very good information on
the Territory, although it is blended in with the
treatment of other areas. Hailey, in An African
Survey (1938, rev. 1957), refers repeatedly to
South West Africa, although, in keeping with the
format of the survey, no systematic treatment of
the Territory is made,

hree semipopular hooks give good pictures
of the Territory: Olga Levinson's Ageiess Land
(1961) and Lawrence Green's Lords of the Last
Frontier (1952) present factual backgrounds for
the interested layman. Frank Haythornthwaite’s
All the Way to Abenab (1956) gives a line view of
the present-day central portion of the Territory.

6. Summary

This survey disclosed no works on descrt
regions in Botswana and Angola that could be
classified in any strict sense as studies of desert
regional types. The Kalahari has been described by
several authors, and studies have been made of
several specific “regions”™ in South West Africa, but
again these studies have been for the most part
largely qualitatively descriptive rather than exem-
plary of study of desert regional types as conceived
in the present work.

C. SAHARA AND SOMALI-CHALBI

1. Sahara

Despite the large amount of scientific research
that has taken place in the and lands of Northern
Africa, it appears from a ceview of this research
that little attention has been given to the study of
desert regional types. For the few attempts at
vegionalization we must look to the work of several
geographers who have made at least some eftort in
the direction of defining the Sahari regionally and
subregionally. As in most other deserts ot the
world there was some attempt at regicnalization on
the part of carly explorers: such regions were in
every instance those of the single-teature variety,
but such regionalizing was ot secondary impor-
tance to the explorer and was by way of locating
explored arcas more than anything else.

In recent years the serddanid fringe lands of
the Sahara have received the bulk ot eftort by
investigators because of therr importance to hunan
settlement. Phis has led to regionalization ol these
arits anosome detadl. But in the extremely arid and
arid portions of the desert this has not been the
vase, Much ot what segionalization has been done
has been in tormer colonial holdings of the Luro-
pean powers, i particulir France and Great Britain,




It is probably the French geographers who
have contributed most to the application of the
regional concept in the Sahars. But. of course most
of their work is restricted to parts of the desert
once under French control. Thus Algeria and the
former French West African territories have been
better researched in terms of desert regional types
than other parts of the Sahara. Among the early
works dealing with the French holdings in the
Sahara is that of Gautier (e.g.. 1926, 1935). HUis
regional divisions were based primarily on physical
geography. One sheuld not overlook the work of
Bernard (1939) in the series edited by Vidal de La
Blache and Gallois; Bernard’s chapter includes a
secticn on political divisions and natural regions of
the Sahara. In more recent times the great study,
Le Sahara Francais by Capot-Rey (1953) is the
source for the most recent development of regional
types in the former French areas. In his book,
Capot-Rey discusses the desert portions of
Morocco, Algeria, Tunisia, Mauritania, Chad, Niger,
and the Fezzan, which is now part of Libya. The
fact that little by way of effective regionalization
had been done before this work is evidenced by
Capot-Rey’s statement that scientists engaged in
field work in the Sahara in earlier times failed to
see distinctive characteristics of various regions,
and especially failed to see these characteristics
integratively. They rather concentrated on such
single-features as climate, vegetation, and the like.

In his chapter titled ““Les Divisiones Region-
ales™ Capot-Rey uses both cultural and physical
elements in combination to define his regional
types. His technique is integrative, and his criteria
wciude not only stich phenomena as clipate and
vegetation, but also cultural elements that were not
previously considered by carlier workers. Among
these cultural elements are pastoral activities, types
of irrigition, variations in products, types of
peoples, and number and relative prosperity of
OUSCS,

In generat, geographers interested in region-
alizing the Sahara have not followed the techniques
of Capot-Rey, but have restricted themselves to
definitions  based on single  features,  especially
surface  configuration.  Some  researchers  have
organized  political units into regions and sub-
regions on the basis of single features. An excep-
tion to this is the study by Barbour (1961). In his
regivmal geography of the Sudan Barbour stated:

Phe tegional geographer must detine hus own regions,
using as seems appropriate to him such criteria as
chmate, geology, sodds, vegetstion, human types, or
donunant ways of lite. The namber of reguons he
selects will depend also v the case or difficalty of
handling the matenal avalable to lam and on the
degree ot detad nto which e proposes o go.
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Discussion

For the desert portions of the Sudan, Bar-
bour’s regionalization is on a mixed basis. He uses
soils, surface configuration, and cultural activities
as criteria.

At least part of the Sahara has been the sub-
ject of regional division, especially the former
French holdings, but there is a need for further
work beyond the grand divisions of the few
regional studies now available. The central factor in
the problem of regionalization in the Sahara is the
general lack of data.

2. Somali-Chalbi

This desert area is one which, due to the
limitations imposed by time and money, could not
receive the attention it deserves insofar as a discus-
sicn of regionalization is concerned. Some informa-
tion can be presented here, however, as a base for
investigators who may wish to pursue the subject
in some depth in the future.

As is reviewed in Chapter I of this inventory
serics, delineations of the Somali-Chalbi vary
according to scientists. Trewartha (1954), in his
application of Koppen’s system, extended the BW
(desert) climate classification in a narrow band
along the African shores of the Red Sea and Gulf
of Aden ard, in a slightly wider band, southward
along the east cuast bordering the Indian Ocean to
just south of the equator, with an extension inland
near the southern extremity. Meigs (1966), with
his briet but excellent discussion, includes an area
along the coast of the Red Sea extending north-
ward to approximately 12° north latitude. The
western boundary of bis 1 (arid) area starts at tise
coast at approximately 40° east and extends south-
ward, bearing slightly to the cast. to a point at
approximately 10° N, then castward nearly to
Cape Guardatui, then in a southwesterly direction,
following along the western boundary of Somalia
and extending into Kenya to the south. He also
shows an 1 arca surrounding Lake Rudolt, The
works of Trewartha (1954) and Pichi-Sermolli
(19350) should also be consuited,

Viney's (1947) 10-page bibliography tor this
arca, mentioned by L. K. Lustig in his chapter of
the present inventory series, lists several geographic
and carly-traveler-type repodts, and Pun (1901)
should not be neglected. \s tur as the Somalia
coists are concerned, Dr, Schirciber's chapter in
this inventory  series gives  Blondel (1935) and
Dainelii (1943) as sources on “general topies.”
According 1o Schreiber, Hunt's (1942) work on the
Zetla Plain, i the former British Somahilund, o .
litthe more specitic an its coverage of the coastal
arca, Palhister ¢1903) has written a short but excel-
fent discussion of the fand strip between Zeila and
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Basaso on the Gulf of Aden. The papers that treat
the subject of vegetation patterns in Somalia com-
monly provide basic information in addition to
photographs. Thus, they are relevant to this report
as sources of available information. Macfadyen
(1950), Greenwood (1957), and Boaler and Hodge
(1962, 1964) are worth consulting for this reason.

Of the material discussed by author Lustig,
reports of interest for Ethiopia, in addition to
Dainelli’s (1943) previously noted. include Mohr
(1964), Voute (1959) on the Assab region, Tatu
(1964), Murphy (1959), and Gouin and Mohr
(1964). The Awash Valley region, marginal to the
arid territories, was the subject of considerable
study; see United Nations Special Project (1964)
and Mariam (1964).

Division of the Somali-Chalbi into eight
regions based upon vegetation types was essayed
by Pichi-Sermolli (1955a,b; see chapter in this
inventory series by W.G. McGinnies). IThe mari-
time type can be explored by consulting Beguinot
(1915, 1918), Ciferri (1939), Gilliland (1952) and
Meigs (1966). Traveling scientists describing the
desert type are Chiovenda (1929-1936), Edwards
(1940), Gilliland (1952), and Popov (1957) on the
Socotra area. Another type Pichi-Sermolli names is
the subdesert shrub and grass; he believes on the
basis of available infcrmation that the type covers
large areas: in French Sonialiland, in areas flanking
French Somaliland to the northwest (Dankalia,
now part of Ethiopia) and to the southeast (forror
British Somaliland, now part of Somalia), and in
northern and eastern Kenya. The type is also pres-
ent in Socotra. Pichi-Sermolli’'s subdesert shrub
with trees type is found on ihe slopes of the
Darnakil Alps, the Ethiopian plateau, the mountains
of northern Somalis, and Socotra, where the type
attains its greatest growth and covers a large part of
the hill slopes.

The subdesert scrub type. according to Pichi-
Sermolli, is found in the Danakil-Dancalla region,
in the territories formerly known as Italian and
Ethiopian Somaliland, and in part of French
Somaliland. It extends into Kenya southeastward
from Lake Rudoll nearly to Garissa. Some
limited areas have also been reported in Tangan-
yika by Gillman (1949). The desert bushland
thicket type is well represented in the northern
part of the Somali-Chalbi arca. Xerophilous open
woodlund covers a great part of the a~id zone. [t is
present in the Danakit-Dancalla region, throughout
Somalia, ard cxtends into Kenya, where it covens
all the arcas of the arid zone not occupicd by types
of vegetation described above. The last type men-
tioned by Pwhi-Sermolli is vegetation of  sites
where water is present.

For the above discussion of vegetation types,
which may be used as an element in regionalization
studies of the future, 1 am indebted to W. G.
McGinnies and his chapter in this series. Pichi-
Sermolli and McGinnies discuss the temperature,
rainfall, and, to an extent, soils on which these
types are found.

D. ARABIAN, IRANIAN, AND THAR

1. Arahian Desert

The geography of the portion of the Near
East occupied by the great civilizations in the Nile
Valley and the Fertile Crescent has been exten-
sively described and documented. The Arabian
Desert has been classified in slightly different ways
by Meigs (1953) and Emberger ¢t al. (Unesco,
1963): this desert, for the purposes of the present
study, is defined to include the Syrian, Saudi.
Aden, and Tihama deserts and the very dry Rub* al
Khali. [t lies within the Arabian peninsula and Iran,
Iraq, Israel, and Syria, and is roughly a rectangle,
with its longer axis extending from southeast to
northwest through the Arabian Peninsula to the
Mediterranean Sea.

Many writers, influenced by imagination and
religious zeal, recorded their observations of land-
scapes and people of the Arabian Desert somewhat
casually. Since the beginning of the 19th century,
however, historians, naturalists, archacologists, and
geographers have conducted their investigations
more rationally and meticulously, Worthy of men-
tion are the reports of Philby (1922: 1928:
1933a.,b), Thomas (1932) and Thesiger (19406-47,
1948, 1949, 1950). Quite often topical and
regional studies are cooupeiuiwve achievements of
many scientists and scholars. One textbook, Fisher
(1963), should be mentioned here: it includes a
general treatment of geology and physical geog-
raphy of the Middle East. For intormation on the
climate, geology, geomorphology, soils, and vege-
tation, see UL S, Army Quartermaster Rescarch and
Development Command (1954 and U. S, Army
Engineer Waterways Lxperiment Station ( 19060).

Despite  the achievements of these investi-
gators there has not been much etfort in the ticld
of regwonalization. Where the division ol the deserts
of the Near East into regions has been attempted,
it has in almost every case been on the basis of a
single criterion. surface configuration. In ther
volume on the geography ot Israel, Orni and Eirat
(1904) cxtablish regions ot the Negev Desert using
physiographic terms such as the Negev coust, the
Negev Hills, Paran Plateau, and Beersheva Plain,
With the advent of the Zionist movement, knowi-
cdge ol the geogruphy of Israel assumed greater




meaning and comprehensive regional planning was
begun involving widespread and intensive knowl-
edge of geology, geomorphology, meteorology,
sociology. and economic geography; this work has
enabled lsrael to evaluate systemiucally and
develop its physical and human resources. But it
has not brought about the scientific definition of
desert regional types in Israel.

As Lustig, in his chapter in this inventory
series points out, Thesiger (1950) treats Muscat
and Oman; Carter (1857) and Lees (1928) discuss
the southeastern coastal area. Beydoun (1960) and
Geukens (1960) cover Aden and Yemen, and Evans
et al. (1964) deal with the coastal features of the
Trucial Coast: Owen (1938) and Swartz and Arden
(1960) treat the Red Sea coast and Pilgrim (1900),
LEmery (1956) and Sugden (1963a,b) the Persian
Gult cout. Vesey-Fitzgerald (1955; 1957a.b;,
according to McGinnies™ chapter of this series,
studied the west coast and the interior. the latter
dominated by the sand areas: An Nafud, Ad
Dahna’, and Rub'al Khali. Popov and Zeller (1963)
should be consulted on he interior of the Arabian
Deninsula.

2. iranian Desert

The lranian Desert, which includes parts of
Iran, Afghanistan, and Pakistan (the Baluchistan
arca). is one of the smallest desert areas and one of
the least known. Meigs (1953) and  Petrov
(1966-1967) are sources of information; this desert
is arid with cool winters, winter precipitation, and
warm-to-hot summers. It includes five major units:
the Dasht-e-Kavir in the northwest, the Kavir-i-
Namak in the north, the Dasht-e-Lut in the south-
west, the Dasht-i-Naomid in the east. and the
Dasht-i-Margo in the southeast. General references
are Spate and  Learmonth (1967). Mehdiratta
(19548, and Humlum (1959,

In his work on southwest Asia, the geogr. pher
Cressey €1960) makes no philosophical argument
tor regionalization, but proceeds to use the histor-
wcally recognized desert names. He mentions the
arid fands of Atghanistan only in thas way, stating
that the Dasht-i-Margo (the desert of death) is on
the reght bank of the Helmand River and that the
Ruegistan desert is on the lett,

tn secking information on this desert, Pabot
1964, Boyko (1984, 1955, [906), and Monod
(1957, 1964 should not be vverlooked, as they
provide material relevant to reionabization (as do
the authors mentioned below ) Farly descriptions
were furnished by Todd (1844, Blantord (1873,
18700 MoMahon (1897 MeMahon and McMahon
tINOT) and Grniesbach (ES80) Gansser (I983),
Harnson ¢1943 and Furon (1930, 1941 have
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investigated surficial features of the Iranian Desert.
Geographic reports on the Afghanistan portion
have been made by Trinkler (1928), Merzbacher
(1925) and Ryshtya {1947). Except for the work
of Bobek (1953-1954, 1959) and Gabricl (1934,
1938, 1942, 1952, 1957), the interior basins of
central fran have been Jargely ignored, while
Zaman (1951) has outlined the desert areas of
Afghanistan,

Many of the supplementary references cited
above, aithough not regionalization works, are
supplicd from the investigations of W. G. McGin-
nies and L. K. Lustig as set forth in their chapters
in the present series, in an cffort to provide here
materiai relevant to regionalization.

3. Thar

The Thar. sometimes called the Indian Desert.
includes the arid pertions of westerr: India and
castern West akistan, Some authors identify the
area eastward to the Aravalli Range an:i southward
into Sind as arid. There is some gucstion, however,
as to how much of this arca is naturally arid ard
how much of its arid appearance has resulted from
the activities of man (Carter, 1954; Mulay, 196i;
Raychaudhuri, 1964).

Bharucha (1955), in a review, uses the 10-inch
isohyet for the limit of the Jdesert. He locates the
Rajasthan Desert mostly north and west of the
Aravalli Hills and notes that two-fifihs of Rujas-
than is sundy and has precarious rainfall. Usetul
references  are Spate and  Learmonth (1967).
Chhibber (1945, Mcehdiratta (1954), Pithawalla
(1952, and Bharadwaj (1961).

The entire desert consists of level to gently
sloping  plains broken by some dunes and low
barren hills. For the Thar as a whole, interspersed
sandy and medium- and  fine-textured  surtace
materials are dominant. Gravelly and skeletal soils
are restricted to mountains, hills, footslopes, and
watercourses, none extensive. Soil salinity is high
in the uncultivated fine-textured soils and in much
of the arrgated lind. Sand dunes occur within the
thar Desert arca ot the Indus plan and more
widely outside the plam.

Ihe Thar lies near the vastern end ol the
Saharo-Sindian region, The vegetation is influenced
strongly by cdaphic conditions, with communities
varving distinctively among samd, gravel, and rovk
arcas. s vegetation can be divided into five plant
conunugttics. salt desert. clay desert, stone desert,
sand desert, and nivenside thickets,

As Lar as regionalization goes a4 sttuation sunt.
lar to that of the Araban Desert occursin the Thar
Desert of Pakistan. Perhaps the most lucid expos-
tion of conditions i the area s preswented by Spate
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in his general and regional geography ol Pakistan
(Spate, 1967). The Thar occupics 100,000 square
miles of Pakistani territory: despite this it has been
generally ignored in terms of desert regionalization,
Ihe boundaries ol the desert are itl-defined except
where the desert borders the Aravalli Range. Spate
divides the Thar into two subregions, the Pat and
the Thar Proper, these being developed on the basis
ol physical geography alone, He states his position
regarding regionalization (p. 353, with application
to the Thar:

For practical purposes regions exist, and il they did

not they would have to be invented to obtain man-

ageable units of study, But rigid definition is impos-
sible, and even a modest precision will tike vears of
detailed study,
Pithawalla (1939) has classilied the physiographie
provinces of India and Ahmad (1947 of the
Punjab plain,

Some of the references given above, furnished
by W, G, McGinnies and L. K. Lustig rom their
chapters in this series, are presented not as region-
alization works but as sources of information for
those who wish to pursue the regionalization
caneept further. A great deal needs to be done in
the colteeting and colliting of data reparding the
Arabian, Trantan, and Thare deserts, The toremost
regionilists have not been able to give much atten-
tion to the problem tor Lack of such data. Region-
alization requires the correlation of data from
nany lields: in some cases this data exists, in many
other cases it is not available, Until such time as
this ditta problem is solved there will not be much
accusate, seientific regionalization ot this large part
of the sorld’s deserts,

E. TURKESTAN DESERT

1. Environmental Studies

Since World War H Soviet scientists have been
delving  deeply  into all aspects of the natural
cnviromient of their country, Mueh of the seien-
tilic investigation has been related to the identili-
cition and use of natural resources, Studies on the
deserts of the country are overwhelmingly cone-
cerned with greater agricultural use of the land;
this focuses interest on climate because in general
the soils are more than adequate, Heat and mois-
ture are the two components of climate that can be
dealt with as agricultural resources in quantitative
ways: in fermis of radiation balance at the Earth's
suripee, a8 s of lemperitures above  eritical
threshold values, as soil moisture indexes, and so
forth., Numerous studies have been carried on by
the Soviets to cstablish better indexes of heat and
wmisture as they . apply to plant growth and to

devise precise controls over these two elements as
they are affected by amcliorative means such as
shelter belts, irrigation  suow  protection deviees,
and tall plowing to facilitate water pereolation into
the soil, Certainly during the past two decades the
Soviets have investigated the exact relationships off
heat and waler balance and their controls more
extensively than has any other group of scientists
in the world,

Outstanding among the Soviet scientists in
these ficlds are ML Budyko and his statt at the
Main Geophysical Observatory, and Y. F, Davitaya,
who for a number of years served as chiel of the
department of agroclimatology in the administra-
tion of the hydrometeorelogical service ol the
USSR in Moscow, and who now serves as Chiel’
of the Institute of Geography in the Georgian
branch ol the Academy of Sciences i Ubilisi
(Titlis), A great number ol other well-known
Soviet seientists have been engaged in similar work,
and many of them have made signilicant contribu-
tions to the general ficlds of heat and moisture
studies, but 1 believe the cumulative work ol
Budviko and Davitaya is preeminent, Many of the
other well-known scientists have been associated
with one or the other of these two men in general
projects conducted under the auspices of cither the
Main Geophysical Observatory or the Academy of
Sviencees,

Budyko's work has been largely of a theoret-
ical nature; he las tricd to fit results of experimen-
tations into classical tormulas to determine the
exact - proportions of the components ol hea
batance at the Earth's sorface and in the atmos-
phere, in order to establish a theoretical basis for
the great range of practical uses that such infornm-
tion might be put to. Much of his carly work and
that of his associates was cmbaodied in his monu-
mental monograph entitled Heat Balinee of the
Earth's Surface, (Budvko, 1956) which was trans-
lated under the joint sponsorship of the U8,
Weather Bureau, the U, S, Army's Snow, tee, and
Permafrost Rescarch Establishment, and the Army
Quarternaster Research mud Development Com-
mand and distributed in the United States in 1958,
Since the publication of this monograph, nuny
refinements of theory and ohservation have been
added, and a fine athis of heat balance ol the
Earth’s surface was published under Budyko's
dircetion in 1963 (Budyko, 1963). Clearly, such
general works that attempt to formulate theorel-
ical relationships applicable to any area of the
Earth do not exclusively concern arid lands; how-
ever, theoretical studies lay the groundwork for
particularly signiticant practical applications in arid
Linds with their precarious balanees ol climatic



contponents, In the arid Lunds, where man’'s tiving
and cconomy are often marginal, improvements are
wost signilicant, Also, the heat-balanee studies of
Budyko and others are particulatly applicable to
the LS.S.RL which ds the country most concerned
with agricultural production in an environment
linted severely by lack of heat,

The studies cited below on relited liclds have
their origins in tie theoretical works developed by
Budvko and others and cannot be considered
entirely apart from them. Precursor to some of
Budyko's work was that of AL AL Grigoryev, past
Hewd of the tnstitute of Geography, Academy of
Sviences, Moscow (Grigoryev and Budyko, 1950,
1960; Grigorvey, 1962). Grigoryev was concerned
with the entire “outer geographical envelope™ and
the regionalization ol the Barth's surtace on the
basis of an integration o all physical geographic
tactors, He and Budyko collaborated on some
articles that dealt with the wea of soil-vepetation
complexes  that form a periodically  recurring
pattern within the general climatic zonations of the
Farth, This pattern of regionalization waes based
upon radiation balanee and a so-called “radiation-
aridity index.”™ Again, this type of study does not
tocus on arid regions, but has served to illuminate
certain interrelationships among  components of
the nmataral environment and to place the arid
sones and thetr assoctated vegetation and soils in
sOMe perspective.

Davitaya’s work has been almost entirely ot
an agroclinatic nature: it is relevant to our study
of arid Lands because much of it relates previously
determined theoretical work to the problems of
Lind utilization and agricultuzal development in
steppe and desert regions of the USSR, Particu-
larly  noteworthy  have been Davitava's studies
preliminary to the opening up ol virgin lands in
westernn Siberia and northern Kazakhstan which
culinated in the monograph, AAgro-Clinatic and
Water Resources in the Regions of the Reclamation
of the Virgin and Idle Lands (Davitayva, 19585), A
miin contribution in this work was the discovery
that the Ukraine and the Virgin Lands are approxi-
nutely one-halt wave length apart (waves in the
upper atmosphere), so that when one region is
experiencing drought, the other is usually experi-
encing above-average precipitation, This linding has
fed to the basic governmental policy of justifying
the Virgin Lands Project on an insurance basis, in
that with both that arca and the Ukraine in pro-
duction, the USSR, is assured ol a good grain
crop inoat least one major region cach year,
Pavitava has also written sonie significant review
articles  sumpurizing  arid-zone studies  in the
LSS R as well as some more peneral sumnuirics
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ol' work on climatic and agricultural resources in
the US.S.R. and their use. Two such summary
articles have been translated and published in the
transtation journal Sovier Geography: Review and
Translation in the issues tor June, 1960 and FFebru-
ary, 1961 (Davitaya, 1961; Davitaya, Drozdov, and
Rubinshteyn, 1960),

For nearly ten years Davitaya has been main
cditor ot a monumental multivolume atlas of
climatology. Publication of this work has been long
delayed, although preliminary publication notices
were dssucd as carly as 1900, Some of the maps
preliminary to this work have appeared in the agri-
cultural atlas of the USSR, published in 1960
(Atlas Sel'skogo Khozvavstva SSSR. 1960), and
the physical-geographical atlas of he world, pub-
lished in 1904 (Gerasimov, 1904). Davitaya has
also been o main figure in the publication of a great
munber of agroclimatic handbooks (published in
the last decade or s0) on the many oblasts and
other divisions of the USSR, Between 1956 and
1959 more than 00 of these handbooks were
published on political units that lic within the arid
rones of the LSS R, These embody many detailed
statistics and insights on the climate of relatively
small arcas and thereby lay the foundation for
much  practical work on agricultural and other
land-use  problems. Probably the best of (hese
lhandbooks are those prepared for regions in the
steppe and desert lands of the country, because
that is where much of the potential tor agricultural
expansion lies, where the soil is quite tertile, and
where climatic resources are precariously balanced
with Land use. In such arcas the fullest use of the
rich soils would depend heavily upon the climatic
resources, creating a very precarious relationship
between climate and land use that can result in
extensive crop failure when the climatic resource
Galls below the required minimune in a particular
year,

2. Land-Use Studies

Land-use studies in the Soviet Union have
centered  overwhelmingly upon the problem of
bringing more Land under agricultural production.
Such studies generally involve development of Large
regivns or river basins through the construction of
multipurpose dams with water reservoirs for irri-
gation,  widespread  plantings  of shwelter  belts,
tapping of underground water supptics, and proper
cultivation and adaptation of crops in marginal
arcas, Frequently the Academy of Sciences or a
rekited onganization has sponsored . pecial expe-
dition into a region o survey and analyze com-
pletely the resources of the area tor development,
A few permanent ficld stations have been set up
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under different environments in different parts of
the country to carry on scientific investigations ot
aspects of the natural environment in those arcas.
These have been summarized in Arid Lands
Rescarch Institutions: A World Directory (Paylore,
1967). Some special studies have been made of
such regions as the deltas of the Volga. the
Danube, and the Amu-Dar’'ya. These swampy
deltas in dry country, with their rich growths of
reeds and other mixtures of vegetation, tantalize
the imagination of Soviet scientists and officials,
and varions schemes have been devised to use the
reeds, drain the swamps, irrigate the land, and put
it into agricultural production, So far there has
been little appleation of these ideas.

Some land-use studies and some all-purpose
cxpeditions have gone beyond the study of the
resours: base for agriculture and have included
mineral and other resources as the bases for urban
scttlement and industrialization, A number of
works on Kazakhstan and Central Asia have
focused upon the unique problems of transport in
this arca and attempted to specify logical locations
for certain types of industrial development. based
upon such criteria as relative locations of mineral
resources, population centers. and existing trans-
portation lines. Most such studies. however. are
still in infancy: they are undoubtedly one of the
weakest links in the present status of research and
literature on the dry lands of the Soviet Union.
Most such studies are rudimentary and unsophisti-
cated. dealing more in descriptive and  altusive
terms  than in quantitative-analytical ones, and
often these writings are colored very strongly by
local biases and government policy. Nikol'skiy's
(19¢1) work on transportaticn is the outstanding
Soviet eftort of this type to date,

3. Basic Reference Works

Several regional geographics have been writ-
ten, mostly under the suspices of some branch of
the Avademy of Sciences. and publisiied by cither
the Academy of Scienees or the Geographical Press
in Moscow. Such volumes generally give goud
stmaries of all geographiv tactors i the areas
covered, both physical and cultural, and are oni-
ented particularly toward analyses of the resources
of the regionsaad thar ultinate developuwent. Fhe
regional geographics on the Central Aswan republics
and Nazakhstan are relatively good. Volumes of
this general type and of special tote are Alampiey
(039, Chupaklun (1V04), Dolgopolov. Pokshe
shovahay . and Ryazantsey (1987), Kershenevsky
(1980). Luknitskn (1954, 1957, Nazarewskay
L1937 Narzhulov  (1930), Semenova (1939),

Shosyrey (1956), Vithovich (195:4). Some segonal

studies have been of a more specific nature, such as
that by Nikolayev and Tyurdeneva (1960) on
physical-geographical regions of the delta of the
Volga River and their future.

Other very important regionally oriented
series are the many statistical handbooks published
in the Soviet Union since 1956. These range from
annual volumes of nationa! scope to irregularly
published volumes on smaller areas (such as a
specific oblast, kray, or autonomous republic).
Handbooks have also been published that embody
statistics on certain aspects of the Soviet Union,
such as industry, foreign trade, and transportation.
Although such handbooks cover the entire coun-
try, they include informatica on the arid lands.
Generally, statistics arc given by nnion republics.
Complete lists of all these statistical handbooks
have been compiled and are included in the journal
Soviet Studies (volume 10 and subsequent vol-
umes), uswiilly annually in the third issue cach
year. Often a brief synopsis is made ot the previous
year's publication. Although these handbooks leave
much to be desired, particularly in terms of
regional breakdowns, they hiave served as an invalu-
able basis tor cultural and economic studies of
various arcas of the Soviet Union, and they repre-
sent an improvement over the period before 1956
when no such statistical information was available,

One very great limitation to outside research
on the Soviet Luaion is the nonexistence or non-
availabitity to the Western reader of adequately
detaited large-scale maps and acrial photographs.
The Soviets have publisaed a rather wide array of
physical, political. and cconomic maps tor class
room use, but most or these are quite general and
at smai! scales. Fhese are often wvailable to the
public vutside the Soviet Union, aithough one has
1o watch the ordinary market channels inorder to
acquire them, Maps ot quite a number ot individual
oblasts have been published, and these may give
some of the detail desired for certam studies; but
nothing  exusts  corresponding to the Large-seale
topographic maps of the US.A,

The U.S. Army Map Service has compiled
several series of maps that cover the Soviet Union
at seales of from 1:250,000 to 11,300,000 nd
others that cover scattered arcas at larger scales,
these nuaps are based on information from Sovict
wurees, either directly or through the use ol maps
captured by the German aimy and then recaptured
by the U S, Army duning Workd War 1. Most such
maps are geacral, ingecurate, and out of date. They
are not histed here, because the information can be
obtamed n more condise form frum the U S,
Army Map Serviee.

Un the other hand, sonmwe excellent atlases




have been published during the last decade. Out-
standing among atlases of the world and the
U.S.S.R. are the physical-geographical atlas of the
world (Gerasimov, 1964), the atlas of agriculture
of the U.S.S.R. (Atlas Sel’skogo Khozyaystva
SSSR, 1960), and the atlas of the U.S.S.R., pub-
fished in 1962 (Atlas SSSR, 1962). A great number
of regional atluses covering either union republics
or smaller political subdivisions of the U.S.S.R.,
have also been published. For example, there is an
atlas for each of the Central Asian Republics and
Kazakhstan. Tlhese are all beautifully done in great
detail and cover all aspects of the geography, both
physical and economic. Within Kazakhstan, as well
as in some of the other larger union republics of
the U.S.S.R., atlases have been pubiished on indi-
vidual oblasts, krays, and autonomous republics.
Among the pertinent atlases are Atlas Kustanay-
skoy Oblasti (1965) and Atlas Uzbekskoy Sovet-
skoy (1963).

4. Summary and Availability

A few people in the United States and else-
where outside the U.S.S.R. have done some signif-
icant work with regard to various geographic
aspects of the dry areas of the U.S.S.R. Lydolph
(1959. 1963. 1964) has published on the dry
sukhovei winds. on climate and soil amelioration
schemes, and on Fedorov's complex method in
climatology, particularly as it applies to crop
adaptation in new areas. Jackson (1956) has pub-
lished articles on the agricultural potentials and
levels of production in the Virgin Lands, as well as
the general possibilities of wheat cultivation in the
Soviet Union. Field (1954) and Lewis (1902) have
studied water resources in Central Asia and the
feasibility of grandiose projects planned by the
Soviets. Taatte (1960, 1962) hus concentrated on
the transportation problenas in the Soviet Union,
particularly as they have affected the economie
development of Soviet Central Asia.

Studics about aspects of economic develop-
ment have already been mentioned. The sum total
ol regional studies is rather meager, which retlea
the ditticulty that outsiders have had ain acquunng
cnough basic tacts and statistics to draw signiticant
conclusions,

Generally the repicnal studies mentwened lor
the Soviet Umion and included in the Pertinent
Publications hist are readily avatlable to the public.
Tl Matement s particularly true ot the vanous
Cmatic studies involving heat aid waier balance.
amchoration shemes, water and land utithzaton,
and s Torth, Most hibranes have found st dittcult
it not amposable to acquire complete senes ol
these atems, becauwe they have been published
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irregularly in limited printings and have appeared
on and disappeared from the market so quickly
that only libraries with well worked-out systems of
advance ordering h2ve been assured of accessions.

The Library of Congress, again, is the chief
depository of most of this information. The New
York City Public Library holds voluminous
Russian materials, and certain university libraries,
such as those of the University of California
(Berkeley), Harvard University, Columbia Univer-
sity, the University of illinois, the University of
Indiana, and the University of Kansas are also
substantial holders.

Not generally available to Western researchers
are the original statistics upon which analytical
research can be based and the opportunity to go
into the field and gati.er one’s own facts. Although
a few exchanges of scientists have been made and
certain Americans have been able to spend a few
months or a year in the Soviet Union working on
some specific research project. these individuals in
toto represent only a fraction of a per cent of the
total research effort in this countrv devoted to
problems of the Soviet Union, and those few often
have found access to Russian works difficuli. It is
quite academic to specify what research should be
done. and cven more so to lay out specific research
projects: basic research in the Soviet Union is going
to be done in very large part by the Soviets them-
selves, and outsiders will be limited to the results
of that rescarch.

F. TAKLA-MAKAN AND GOBI AREA

1. History of Regional Study

In general, scientific regional study of the
northwestern areas of China can be considered in
tour stages. In tie first stage, trom the mid-
nincteenth century until shortly after the First
World War, most exploration was by Westerners
whose aim was to discover landforms, geographicai
features, and possible trunsportation routes (Hunt-
ington, 1910; Lattimore, 1928, 1929). The chief
result of these expeditions was basic mapping of
the arce but dittle in the way of regionalization. In
the second stage. roughly from 1928 until the
Second World War, Chinese and Westerners cooper-
ated i massions which were intended to make
wientitic analyses ol physical features and archeo-
logtcal materals. Dunng the thind stage, 1e., duning
the Sevond World War when Cluna was cut off
from the vutsde workd except for the Burma Road
and the northwest rouies o the Seviet Union, the
Aeademua S went vut exploration groups to
stindy road condruction, ol and water resources
related to war needs. Phe fourth stage s that singe
the present govenment was catablished e 1949,

i
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During this period scientific institutions have been
established in the northwest, and *‘comprehensive
expeditions” have been sent out to study practical
problems such as water resources, geological survey
of mineral resources, land utilization, soil improve-
ment, plant :xploitation, and erosion control.

The last two stages are emphasized in this
report in order to give an account of the scope and
directions of recent and present research on the
northwest regions.

The single most important source of informa-
tion for this report has been the “Ko Hsueh Tung
Pao™ (General Report of Scientific Work), which
gives the most complete coverage of current scien-
tific work on the mainland of China; all articles on
the northwest regions appearing in the last 16 years
have been examined.

2. Explorations During World War I

During World War lI, when the government
had moved to Chungking, China had access to the
rest of the world only through the Burma Road
and the northwest regions. Thus, there was great
interest in the northwest, and three groups seat
expeditions to explore its various features. espe-
cially those of Sinkizng, which provided a bridge to
the Soviet Union,

The Academia Sinica was most interested in
collecting information on all facets of Sinkiang
geography, economy, and culture. One of its
research groups left Chungking in August, 1943,
and returned in January, 1944; this group spent a
month in Urumchi (Tihua), the capital of Sin-
Kiang, und then moved to southern Sinkiang for
further study. Upon its return, it published reports
on all facets of the observations.

While the Acadenia Sinica research  was
intended to gather information on existing condi-
tions, the groups sent out by the Central Planning
Board were to plan ways for Sinkiang to develop
cconomcally. Various reports were issued by this
organization on the dilterent phases of proposed
development. The Industrial Planning Board had
somewhat similar aims i sending out geographers
and cconomists to study the desert regions, but the
wope of ils planning was more sharply focused on
industrial development. This s reflected i the
reports issued by these study groups.

During this time ol urgent national necds for
the war ctlort, interest in the northwest was
strong. but as can be seen (rom the Kid of
rescarch which was donae, this interest was fargely
vonventrated on Hiclds Jdurectly reicvant to the war
needs.

3. Work Under the Present Government {Since 1949)

Since the establishment of the present regimie
in China in 1949, interest in Sinkiang and the
r.orthwest has been concentrated on praciical prob-
lems related to the national economy. No longer is
Sinkiang an isolated outpost to be explored almost
as a foreign territory. Rather, its strategic impor-
tance vis-a-vis the Soviet Union and its rich mineral
resources have caused its leaders to view it as an
integral part of China, (Chia Chen-hsiu, 1953).
Experimental stations. colleges. and research
offices have been established in the territory of the
northwest, and research institutions in Peking
study materials brought back from Sinkiang, all as
part of a large coordinated effort to develop the
economy and natural resources of this area (Chang
Te-sheag, 1954). “Comprehensive expeditions™
organized by Academia Sinica (Chung-kuo K'o-
hsueh Yuan), have gone out to study every facet of
the desert environment which could be related to
economic development (Academia Sinica, 1959,
1960).

In recent years, one of the highest priority
projects for all China has becn the control of the
Hwang Ho (Yellow River), and the key to this
control is halting the erosion of the yellow loess
soil in the northwest which fills the riverbed with
silt and causes frequent flooding. Thus, studies of
the loess soil, of planting to control erosion, and of
construction to control erosion have figured lorgely
in study of the northwest. At the same time, there
has been a demand to transform the desert into an
agriculturally  productive areca, and research has
gone on in improvement cf soil, developing new
kinds of plamis to resist desert conditions, and
developing a livestock industry. Water is, of course,
the major problem involved in reclaiming desert
lands, and the rescarch on water resources has
included attempts to melt snow from the moun-
tains, create artiticial rain, study the geologic struc-
ture of underground water areas, build a system of
irrigation canals, ad even to Jdivert water from the
Yangtze to the hwang Ho. The desire to exploit
Sinkng's rich miweral resonrees has led to geolog-
wal surveys and (nalyses of the arca. Geologival
studies have also wen essential in prepanng tor
construction of raihoads and dams.

I'he diversity of the attack on the problem of
developing Sirkiang s reflected in the vanety of
articles in the “Ka Hsueh Tung Pao™  ttieneral
Report of Scientilic Work), which report both on
work in progress aml on the formation of m:ny
rescarch and expenimwental groups (o deal with the
multifaceted work of making this province an
mtegras part of the Chinese natrwon (Li Chienchach,




1957, Shih Ya-feng et al.. 1957; Li Wen-yen,
1959).

4. Summary

In recent years an increased effort has been
devoted to scientific study of the extensive hither-
to largely isolated and nonproductive arid lands of
China, but work on desert regional types in a strict
sense has received little attenticn, as far as has been
discovered in this survey. The rescarch that has
been done in almost cvery case has been directed
toward solving specific problems of national eco-
nomic development, including such matters as
sand-siabilization and other requirements of
increasing herding and agriculture. Almost all of
the work by Westerners was done prior to World
War I, political conditions making it impossible
for Western research workers to do field work in
mainkind China at the present time (Montagu,
19595).

G. AUSTRALIAM GESERT
1. Development of Regional Study

A rather paradoxical situation exists in Aus-
tralia with regard to regional studies in general.
Because academic geography developed very late
(in 1950 there was only one university with a chair
of geography) there has been no tradiion of
regional study either as an end in itse!! ot as a
training device for geographers. Consequently, a
great Jdeal of what might be termed “basic geog-
raphy” his not been done, work which in North
America and Europe was often accomplished in the
course of regional studies. By and large the re-
scarch of 4 “regional” nature which has been
undertahen in Austratia has not been done by geog-
raphers, but by workers from widely diltfening
disciplines for wideiy Jditfering purposes. There are
will thousands of square miles of the continent
that have never been described physically in any-
thing tut the mo:t gencral terms,

Geogrtaphy 3 Austrahia has expanded greatly
vnce 1930, there vre now 13 universities with
chairs ot geugraphy and the attendant staft. Never
theless, the situation with regand fo regional studies
has scareely improved because most of the mdivad-
uals commg to staff the new Jdepartineats have
been apevialists i one aspect o another of the
disciphine and have not taken up the vlder tradition
of regonal study. Henee the huatus still exats. Thas
nonot to sy that A\ustrabai geographens are
unaware ol regional geography ;. they umply are not
greatly interested an it

It pecubarly the task of the geographer to
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describe the Earth’s surface and its use and alter-
ation by man. This has not yet been done for most
of the Australian contineni; thus few greater
opportunities exist in Australian geography, if for
no other reason than to gain a reasonably accurate
idea of what the continent looks like. No one,
gengrapher or otherwise, has made a serious
attempt to produce an in-depth account of Aus-
tralia’s geography since Gritfith Taylor’s pioneering
efforts. Such a work is long overdue.

The idea of the region, however, has long
been well-established among all classes of Austral-
ians who lived, worked, or had any connection
whatever with the lary. Regional terms came into
use early, and as the arid and semiarid areas were
penetrated such tenns were applied with increasing
frequency; examples of regionalization are of
Sturt’s Stony Desert. the Macdonnell Ranges, the
Channel country. and the “Top End” (used to
refer to the northernmost portion of the Morthern
Territory.) Probably m.;st Australians also thought
of the interior in rather vague regional terms
(Madigan. 1937, 1938, 1944).

When scientific investigators began to work in
these arcas they also used a regional concept (o
delimit their areas of study; it was, after all, a con-
venient way to refer to a particular portion of a
largely unknown and unmapped countrv. Such
r2gions were invariably physical ones, and scientific
papers often bore titles attesting to the prevalence
of the regional idea. Even now, a “‘region” in
Australia is generally ¢ physical entity. Cultural,
social, economic, and other sorts of regions involv-
ing man and his institutions are acknowledged to
exist, but they have not been studicd to any
extent.

Until atter World War 1!, no truly regional
scudies, geographical or otherwise, had been made,
although it was recognized that the continent
could be conveniently Jdivided into 3 few or ¢ven
some swores of physical regivis, dependiag upon
the reasons for the division and the criteria used.

Shortly after the vonclusion of World War 11,
much ‘nterest was genrerated at both federal and
state levels in planning the cconomy and develop-
ment of the New Australia, which, il was generally
felt, would nevitably evalve; ax a result planning
became almest a goal in itself. A new federal
Jdepartment was fermed, the Department of Post.
War Revonstruction, within which a Division of
Regional Planming was ostablisived, and most states
<t up unnlar departments. 1 s doubtful of thew
bodies thought very deeply aboul the word “re-
gronal” or what it nught imply; they used it largely
i a phyuaal weas vmply to deugnate particular
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parts of the Commonwealth. For example, the
Federal Division of Regional Planning, with the
nelp of the states. prepared a map on which the
continent was divided into 97 “Regions for Devel-
opment and Decentralization.” The criteria for this
subdivision were a combination of natural, polit-
ical, statistical and demographic boundaries.

It appears that thesc initial planning bodies
accomplished relatively little, although they did
attract a good deal of attentior to the idea of plan-
ning. In most cases the planning activities have
developed into permanent bureaucratic units, both
state and federal, which have been most active in
tue areas of denser population and intensive devel-
opment; their activities in the arid zone have been
negligible.

2. Regional Planning Bibliographies

One of the most useful productions of the
feders! planning body was 4 series of Regional
Planning Bibliographies which brought together
references to most of the important titles pub-
lished Lefore 1947, Preliminary editions of these
bibliographies appeured for all mainland states, but
the work. was never completed nor were the prelim-
inary editions brought up to date. Publication was
in mimeograph form, and since distribution was
linited, copis of these useful bibliographies are
rare even within Australia.

Since World War H Australia has become
acutely aware of the fact that large areas of the
continent are relatively undeveloped and nearly
eimpty of human inhabitants. The reasons for con-
cetn over this situation are varied and of little
unportance to this report, but the concern they
have generated is very real. These underdeveloped
areas, generally spoken of as “‘northern Australia
but in reality including also most of central and
western  Australia, have become the subjece of
extensive investigation, and it is in Liis connection
that regional studies in the arid regions have seen
their first read application.

3. Diviswn of Land Research snd Regional Survey

In 1943 the federal government, in conjunc-
tion with the governments of Queenstand and
Western Austialia, forimed a Northern Australisn
Developmient Comimitlee o investigate and reconw
mend possible lines of development. On the whole
the comnutice itsell accomplished dittle, but realie-
ing the dearth e tuctoal information concerning
the north and center, it was istrumental  instr-
tuting a series of surveys aimed at miaking an wven-
tory ol the physical characieristics and potentual of
the most promising purtions. The unit established
for this purpose eventually becume the Division of

Land Research and Regional Survey of the Com-
monwealth Scientific and Industrial Research
Organization (C.S.1.R.0.), and this group has con-
ducted virtually the only regional studies under-
taken in the arid regions. Their work emphasized
the physical aspects, although in some instances
they have bLe.ome deeply involved in the eco-
nomics and nethods of development (Christian,
1952, Christisn et al.. 1954; Perry et al., 1962;
Speck et al., 1964).

In 1965 renewed criticism of the slow prog-
ress being muade in the development of northern
and central Australia prompted the ederal govern-
ment to torm a new Northern Development Com-
mittee within the framework of the Department of
National Development. As an advisory body the
committee has had difficulty in getting its recom-
mendations implemented.

4. Summary

The position with respect to regional studies
in Australia’s arid lunds is as follows: (1) The
concept of physical regions is well known and has
been used in many studies of research projects; (2)
The only true regional work has been that of the
Division of Land Rese wrch and Regional Survey of
the C.S.I.LR.O., and even this has been largely lim-
ited tc the physical characteristics of the areas
examined; (3) There is a teal need for detailed
regional work on almost any scale in most parts of
arid Australia, but there is little indication that
much work of this nature will be accomplished by
Australian agencies in the near future.

H. SOUTH AMERICAN DESERTS

1. Ganeral

South American desert regiopal types, distin-
guwished in accordance with natural or physical
environmiental criteria, inchuwde the tropical and
subtropical coostal dry zone, between the Andes
and the cold-current ocean; the cool temperate,
rain-shadow plains of Patagonia and western Argen-
ting; the bleak high plateau of the } mu, along the
Andean axis ot Bolivia aind northern Chile; the
tropical, summer-dry “pelygon”™ o northeastern
Brazil;, and the tropical, trade-wind coast  f Vene-
2ucly and northeastern Colombia, Delimitation of
regions on cultural criteria will broadly tollow the
above categories, bul may separate the north
Chilean from the north Peruvian coast; Patogonia
from the uorthwest Argentine oases; the Geuajira
and Parsguana frone the La Guaita coast.

Caveats sbout the handivaps of rescarching
“regional types” have been adequately expressed
catlier in this chapter. Fhe intent of dentitying,




characterizing, and describing, inherent in regional-
ization, is typically associated with two stages of
geographic research. In the first phase of explora-
tion and reconnaissance, writers strive to impart
the flavor, the character, the nature of the lands
they are describing; the attention is focused on the
unfamiliar, the different, the distinctive. The
process is one of perceptive differentiation. And,
since the evolution of geographic landscapes pro-
ceeds from definite physical and cultural precesses,
the intuitively described regions are very often
valid ones, Later, at an advanced state of knowl-
cdge, scientists may engage in an effort of synthe-
sizing the multivariate array of data, deriving
earth-space regions with high correlations of homo-
gereity in the distribution of as many character-
izing variables as possible. In this process, scientists
often rediscover the “common-sense” regions intui-
tively perceived by the earlier geographers. Be-
tween thcse synthesizing periods is a span of time
during which scholars concentrate on the accumu-
lation of quantitative data about the various
parameters that characterize the environment.
Geographic study of the South American desert
regions is now largely at this second stage.

A volume of data is now being assembled in
various research institutions both in South America
and outside it. At least thirty national research
organizations and institutions are active in arid-
lands research in South America, and important
studies are being conducted by international and
foreign organizations. But almost the totality of
this research is focused on component elements of
the desert regional environments. Almost none of
it is directed toward regionalization.

Because of this situation, the best studies  or
more accurately, the best descriptions  of desert
regional types in South America are often found in
the regional geography textbooks.

2. Regional Geography Textbooks

Perhaps the leading text in the English -
guage is Protessor Preston E. Jumes’ Latin America
(1959). James' primary organization is political:
according to nation stutes. But a subdivision within
the discussion of cach pertinent political entity
ustally  describes  the  encompassed  arid  zone.
Sometimes thas description s slighted, as in the
case ol northeastern Colombia; sometimes  the
description iy expanded, as in the case of north-
castern Braail,

AMuch more  satistuctory, trom  the aspect
of regionadization of desert environments types,
is Oscar Schigeder’s great Dic newe welt (19062).
Schmieder’s work is organized by landscapes,
or regional anits, wluch cut across the bound-
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aries of political units wherever necessary. The
decisive criteria for regionalization employed by
Schmieder were cultural ones. Yet, Schmieder’s
criteria were too broad for our purpose. His
“Northern Andes” unit, for example, includes
the Andean highlands from Ecuador northwards,
comprising the bulk of Colombia and coastal
Venezuela, and incorporating both the very humid
Choco coast and the arid Caribbean coast. The
rationale for recognizing such a regional unit is
the predominant character of highland culture in
pre-Hispanic times, and the historic course of
Colonial and subsequent development in which the
seats of power and the origins of cultural processes
of greatest importance in the landscape evolution
in this area lay in the north Andean highlands.
Colombia outside of the Amazon basin, and Vene-
zuela north of the Orinoco llanos, in other words,
constituted for Schmieder a distinctive cultural
region with sutficient uniformity to distinguish it
as a principal component unit in the human geog-
raphy of South America, yet without separating
wet from dry. Cultural regions recognized by
Schmieder which correspond to the South Amer-
ican desert environments mentioned above are:
“the Arid West Coast” from Chimu to Copiapo,
“Eastern Patagonia,” ‘“Northeastern Argentina,”
and “Northeastern Brazil.” The arid Puna is
encompassed in his “Centra)l Andes” region,
together with the moister Peruvian cordilleras and
the humid yungas; the arid Guajira, Paraguana and
La Guaira coasts. as mentioned, are included in his
“Northern Andes™” region. The *“Chaco’ is also
distinguished by Schmieder as a primay landscape
unit. but this seasonally dry region is not arid
enough to qualify as a desert.

Regional descriptions can be found in less
comprehensive texts, including national geography
textbooks published in the South American coun-
tries themselves, Textbook regionalization is not a
product of primary research, and need not be
vartier claborated here.

3. Other Sources

Aside from regional geogruphy texts, discus-
sion of desert regional types is atite rare. Older
works. (especutlly, in the case of Chile, those writ-
ten around the end of the 19th century) emphasize
regional description. Occasionally, a4 more recent
paper will undert ke the ettert. The majority of
rescarch publications, including those generated by
geographic institutes, s more properly assighed to
systematic  disciplines other than regional geog-
raphy.

s conclusion vas reached atter correspond-
viice with South Amencan geographic rescarch




20 Invenrory of Research on Desert Regional Types

institutes, personal discussion with geographers of
Latin America active in the United States, and an
analysis of the geographic literaturs.

For the literature analysis the library of a
leading American research center (University of
California, Berkeley) was searched for holdings on
the desert regions of South America. Only books
and journal articles available in the library collec-
tion were included. Entries referred to in biblic-
graphies and reference lists, but not themselves
available in the research library, were excluded.
With this constraint, some 250 entries were in-
dexed as ‘“‘regionally geographic.” Of these, only
69 could be even broadly classified as description
or discussion of desert regional types. These 69
entries, furthermore, included textbooks, multiple
publications of essentially the same paper, either
in translations or with revisions (e.g.. Alexander,
1958, originally published in 1954, and Asch-
mann, 1960, previously published in 1951 and
1956), and continual productions by the few
individuals (e.g., six publications of regional
nature by Emmanuel de Martonne).

A detailed distribution of these 69 entries
acceptable as studies of South American desert
regional typ.s, according to language of publi-
cation and country studied, is given in table l.
Because of the small sample size the figures and the
percentages computed from them should be taken
only as relative distributional indicators,

4. State of Knowledge

Attention may be called to the absence of
material on Bolivian arid regional types, the heavy
French and German emphasis on Argentina, and,
curiously. the scarcity of Spanish language work on
Brazil and of Brazilian work on Spanish South
Amcrica. The arid region most heavily represented
in this literature sample is the Caribbean coast of
northern South America (8 entries tor Colombia
and Venezuela combined, or 127¢ of the sample).

It is obvious that rescarch work on desert
regional types in South America has been periph-
cral, both literally and tiguratively. Much more
work has to be done in the arid regions of the
continental interior to approach anywhere near a
balance between arcal extent of the dry kands and
share of the scholarly ettort.

The general conclusion is equally apparent.
Support of further rescarch in regionalization off
South American desert environments will be o
productive ivestment. Such coseiarch s neaded to
provide two Kids of mlormation: (1) succinet,
descriptive intelligence that can briet the reader as
to the environimental characteristics to be expected
in a given region, (2) detailed, comparative or

homologue data that can guide planning and
decision making.

The state of the field, in respect to these two
kinds of desired data, is that of gross inadequacy.
Little encouragement is apparently given to re-
gional studies. Too many geographic research insti-
tutions are engaged in disparate programs of data
compilation on various environmental parameters
to the exclusion of integrated environmental
studies.

On the assumption that the library holdings
of a first-ranked university reasonably reflect the
availability of research material, the results of a
search of the University