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THE ` NATU AND CAUSES OF DESERTIZATION*

by

Henri Le Houérou**

I INTRODUCTION

The word desertization ` is
F

preferred to the term desertifi-
cation for several reasons. If we
consider the process as the .

extension of typical desert
landscapes and landforms to
areas where they did not occur
in the recent past (Le Houérou,
1962, 1968) and confine it to
the arid zones bordering deserts x:

under average annual rainfalls of
less than 200 mm, we can
exclude references of many authors to describe degradation of
various types and forms of vegetation, including the sub -humid
and humid forest areas which have nothing to do with deserts,
either physically or biologically. Furthermore, the word deserti-
zation is being used by an increasing number of modern
ecologists and other scientists (Baumer, 1973; Ionesco, 1972; Le
Floch and Floret, 1972; Monod, 1973a; Rapp, 1974; Wagner,:
1974; and others), as well as by an increasing number of
international organizations (FAO, UNESCO, ILCA, etc.). A
recent joint conference of UNEP and the Iranian Government
(Tehran, March 1975) was devoted to "De- Desertization," and a
world conference on the subject will be held in the summer of
1977 under the aegis of UN /UNEP.

II. THE DESERT: ITS LIMITS

The desert as discussed herein is characterized by clustered
vegetation where perennials are distributed in a contracted
pattern (Monod, 1954) on regs * ** (i.e., gravelly or pebbly
plains) and hammadas (flat stony desert pavements of. flag
stones on a horizontal geological structure).

.Desert 'dunes, sandy areas, wadi terraces, and wwater
spreading' zones (maaders) may have a diffuse vegetation
pattern, however, even in the true desert . (e.g:; : Fezzan
Concentration of perennial vegetation beside stream networks
occurs-along the 100 mm isohyet north and south of the
Sahara, as well as-in--the Near and Middle Eastern deserts.

Many more complex definitions based. on empirical`
bioclimatic'. formulas have,been proposed. When put oil. a map,`
most of the t :ex values, :given it desert limits run alöng the
l00 mini isohyet (Le Houérou; :1959, 1968, 1969b) There are

',some exceptions, such as the -coastal deserts of Chile -Peru and

Namibia where, because of high air moisture during part of the
year ( "mist" deserts), the upper limit of the desert seems to be
approximately the 50 mm isohyet. Actually this limit of
100 mm corresponds to a permanent water deficit (i.e.,
potential evapotranspiration is higher than precipitation each
month of the year, on average). Annual potential evapo-
transpiration is of the order of magnitude of 1500 mm or
more, at least 15 times higher than rainfall.

The and zone is understood here as comprised of those
areas lying between 100 -400 mm isohyets north and south of
the Sahara and in the Near and Middle East. This holds also for
the arid zones of North and South America, excepting coastal
arid zones such as northern Chile and Namibia where the arid
zone lies between the isohyets of 50-300 mm. It is.`character-
ized by a diffuse pattern of vegetation, usually referred to as
steppic, such as the steppes of North Africa, Near and Middle
East, and the Sahelian zone south of the Sahara, as well as in
East and South Africa.

South and north of the Sahara and in the Near and Middle
East, the 400 mm isohyet corresponds roughly to- `the lower
limit of food and industrial crop farming without irrigation
(wheat and barley in North Africa and the Near East, millet,
sorghum, cowpeas, and groundnuts in the tropics).

The 100 -400 mm belt is basically a pastoral area, with some
exceptions in Tunisia and Libya where fruit trees are grown
under dry : farming techniques. Present heavy demographic
pressures have created a progressive encroachment of cropping
on pastoral areas. As we shall see, this encroachment is one of
the major causes of desertization..

Many so- called "deserts," therefore, are not true deserts but
simply arid zones, for instance Central Australia, Kalahari,
northern Mexico, and southwestern U.S However, the Sahara,
Sinai, Arabian Peninsula, and Iranian and some Middle Asian
deserts, as well as the Atacama, coastal Namibia, and perhaps
some limited areas in North America such as Death Valley, are
true deserts.

Otherwise, one should also call "desert" the beautiful olive
groves of southern Tunisia and Tripolitania, developed'under
dry farming techniques with only 150 -200 nm rainfall,
corresponding to the rainfall occurring in thee most arid. parts
of Australia, Kalahari, and Sonora.

III. THE NATURE OF THE PHENOMENON

The creation of new desert'landforrris and ian.dacapes--regs
hammadas, barchans, :'nebkas, reboub, and other con,tirtental

*Paper delivered September 23,1975, at Cambridge. conference on desertification, reported in full elsewhere in this issue ofArid Lands Newsle
* *Director, Department of Environmental Sciences, Into nationaï Livestock Centre for Africa, P C?., I1ox 5b89; Addis Ababa, Eth opia.
*The words "reg," "serif;' and °`harnrnadä" are understood in the meaning proposed by Monod (.1937)



dunes -is a result of wind erosion. In desert margins these
newly established superficial landforms are superimposed on
typical arid zone morphology carved by water erosion and
sedimentation, and characterized, along with other features,
by interlocked pediments in the synclines. The denudation of
pediments of all perennial vegetation (except along the
hydrous network) gives way to intense wind erosion that
results, in a very few years, in the formation of typical regs or
hammadas. Coarser materials .05 to 2.0 mm in diameter are
blown away, to accumulate in barkhans, nebkas, reboubs, sand
veils, and other forms. Smaller particles are dispersed in the
atmosphere, moving over continental distances to accumulate
in the form of loess. Dust from the Sahara crosses the Atlantic.
"Sandrains" from the Sahara have been reported as far north
as northern Europe (Le Houérou, 1973a; MacLeod, 1974;
Rapp, 1974).

Two types of reg- making processes are described by Monod
(1937): autochtonous and allochtonous. The former are made
by in -situ disaggregation of geological outcrops, often lime-
stones or Quaternary limecrusts. Allochtonous regs develop on
alluvial terraces or colluvia where finer detritus is blown away
leaving gravel and pebbles that protect the reg from further
wind erosion.

Where vegetation is not degraded in arid zones, there is
always a diffuse groundcover of at least 20 -40 percent by
perennial species: shrubs, undershrubs, grasses, etc. Under such
conditions, wind erosion is balanced by sand deposits around
the bases of perennial plants. When the distance between two
individuals of perennial species is equal to or more than five
times their height, deflation is no longer compensated by sand
deposits, erosion increases to the point where the entire land
surface is covered by pebbles or stones, and sand carried away
accumulates in barkhans, reboub, nebkas, sand veils, etc. Sand
drift takes place over rather short distances, seldom surpassing
a few hundred meters, occasionally up to a few kilometers.

Soil layers which used to be superimposed (sandy or loamy
deposits over rock outcrops or limecrusts) become juxtaposed
as a result of wind erosion. Permanent plant life then becomes
impossible because lack of water reserves in the shallow soil of
the reg impedes seedling survival during the first prolonged
drought period, nor in these shifting sand deposits can peren-
nial species take root, for as soon as the seedlings have
emerged, they are uprooted in a substratum that gives way
under them and are blown away.

In other cases, surfaces of barren silty, loamy, or clay
ground become sealed by the action of raindrops, which
disperse the fine elements of surface soil aggregates. The
particulates thus freed tend to fill up soil surface pores. This
surface thus becomes sealed, impermeable, and water intake
becomes negligible, with a runoff factor of 80 percent or
more, depending on slope and degree of the remaining plants,
as was the case over numerous and large areas in the Sahel
during the 1968 -1973 drought.

A third mechanism of desertization is salinization and
alkalinization, usually the result of faulty technology in water
development schemes, i.e., using too salty water on too heavy
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soils, insufficient drainage or even no drainage at all, using too
much or too little water, etc. This has resulted in soil
sterilization of huge areas in North Africa, Egypt, Iraq, Iran,
Pakistan, India, Australia (the so- called "scalds "), and other
arid countries, contributing to the extension of man -made
deserts.

The nature of desertization thus appears to be complex,
with several different mechanisms contributing to a common
net effect. It is always a physical or chemico -physical process,
however, induced by biological or biophysical mechanisms
that reduce plant cover and primary productivity. And finally,
the process results in the more or less permanent and total
sterilization of the ecosystem, making it unusable for man and
his livestock, and narrowing the limits of ecumene.

Is desertization irreversible?
It is not possible to give a "yes" or "no" answer to this

question. In some cases there is evidence, especially on shallow
soils with rainfall under 200 mm, that desertization is irrevers-
ible. In southern Tunisia, for instance, the tracks left by the
French, British, and German tanks during the battle of
Ksar- Rhilane (February-March 1943) are conspicuous in the
landscape 30 years later (Le Floch, Floret, 1972; Le Houérou,
1959, 1969a &b). The perennial shrubby vegetation covering
this area (Anthyllis henoniana -Gymnocarpos decander associa-
tion, Le Houérou, 1959) has not re- established itself in spite of
several exceptionally rainy years in the late 1950s. Average
rainfall in this area is 80 -100 mm and the substratum is soft
senonian limestone overlaid by a thick limecrust coat and by a
very thin mobile sand veil. Similar observations have been
made in eastern Libya (Tobruk, Bir Hakeim), in western Libya
(Bir Ayyad), and in many other localities.

Whenever the ground is soft, light, and deep enough,
however, vegetation recovery is possible, even in areas
receiving as little as 60 -80 mm average annual rainfall (e.g.,
Mauritania: Monod, 1951; Adam, 1967; in Libya, Tunisia,
Iran, etc.: Le Houérou, 1959, 1962, 1969b, 1973b, and
1975a &b). In depressions benefitting from runoff, in water -
spreading areas, and those having a water table, recovery may
be excellent. But this is another story.

Under what conditions degradation is irreversible or not, is
far from always being clear which is why in the definition of
desertization I have used the expression "more or less irrevers-
ible," which to my mind means either irreversible or having a
very slow and limited recovery potential under current natural
conditions. The extensive work of desert rehabilitation
accomplished over several hundred thousand hectares in Iran
(Firouz, 1974, 1975; Niknam and Ahranjani, 1975; Shaidaee,
1974) shows that wherever the soil is soft and deep enough,
rehabilitation potential (either naturally by protection from
grazing and cultivation, or artificially through shrub planting
and seeding) is quite good at relatively low cost (Le Houérou,
1975), even with very low rainfall of 60 -100 mm.



IV. IMPORTANCE OF DESERTIZATION

Desertization affects huge areas in North Africa (Flohn and
Kettata, 1971; Floret and Le Hoch, 1973; Ionesco, 1972; Le
Houérou, 1959, 1962, 1968, 1970, 1973a, 1975b; Novikoff
and Wagner, 1973 -75; Quezel, 1958; Rapp, 1974; Wagner,
1974; etc.). Desertization is thought to affect several tens of
thousands of hectares north of the Sahara every year (Le
Houérou, 1968). In the Near and Middle East, the situation is
exactly the same (Emberger, 1957; Pabot, 1962, 1965, 1967;
Pearse, 1970, 1971; Reifenberg, 1953; Evenari, Shanan, and
Tadmor, 1971; Zohary, 1963, 1973).

A similar situation occurs in the Sahel where recent
droughts (1968 -1973) generated a considerable amount of
literature. Data from satellite imagery, as well as field surveys,
suggest that desertization also has affected tens of thousands
of hectares in the Sahel in recent years (Aubreville, 1973;
Bille, 1973; Boudet, 1972, 1974a &b; Delwaulle, 1973;
Depierre and Gillet, 1971; Gillet, 1974; Glantz and Parton,
1975; MacLeod, 1974; Michon, 1973). According to the
Sudan National Council for Research (1973), the Sudan
semi -desert 350,000 square -km region (100 -300 mm) between
14° and 16° latitude North has been converted to true desert.
Conditions are similar in East Africa, especially in Somalia (Le
Houérou, 1971; Lewis, 1975), Ethiopia, and northern Kenya,
as well as in the Kalahari. Desertization processes with very
original features also have been described in southern
Argentina (Movia, 1972).

Desertization has become such a serious problem that
several countries have set up large -scale projects to struggle
against it, e.g., Tunisia, Iran, Sudan, and others. Several
international meetings have been devoted to the subject during
the last year, as we noted earlier. UNEP, FAO, and UNESCO
have set up global programs and projects to cope with this
plague.

V. CAUSES OF DESERTIZATION

1. General

Because these questions are basic, their answers will direct
the whole strategy to be applied in attempts to overcome the
catastrophe.

Is desertization a conjectural phenomenon, caused by
temporary drought, or is it a general trend of climate toward
aridity, or is it the result of man's disruption of arid zone
biological environment?

If we are beginning a dry period that will worsen in the
future, as some climatologists claim, then the only possible
strategy is to withdraw populations from the desertization
areas and settle them elsewhere. If, on the contrary, the
interpretation of the phenomenon is purely conjectural, as one
governed by a temporary climatic fluctuation, desertization
will end with the end of the dry climatic fluctuation and there
is little to worry about in the long run. All that needs to be
done is to relieve the drought- stricken populations, enabling
them to pull through until the weather improves, a matter of a
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few months or a few years. However, if desertization is caused
only by misuse and degradation of natural resources by man
and his animals, the situation could and should be tackled
through education, extension services, and ecologically sound
development projects to insure long -term sustained produc-
tivity of arid lands and the welfare of the people living there.

2. Is there a general, long -term increase in aridity?

There are two conflicting sets of opinions on the subject.
Specialists in dynamic climatology (Bryson, 1973; Lamb,
1973, 1974; Leroux, 1973; Winstanley, 1973) believe the
world faces the beginning of a long drought period, and
because it will only worsen in the long run, preparations must
be made to face the fact. Their theory is based on the
expansion of cold air from the polar zones, provoking a shift
toward the equator of major high pressure belts, limiting the
progression towards the tropics of equatorial moist air ( "inter-
tropical convergence" [ITC] or "front intertropical" [FIT in
French] ). Because there is no indication of any climatic
change at the poles, there is no reason to believe the present
situation would change. Forecasts are consequently bleak for
arid zones, especially in the intertropical belts.

The second category of specialists, fortunately by far the
more numerous (climatologists, hydrologists, ecologists,
geographers, paleontologists, and geologists), asserts that
statistical studies of available weather records, sometimes
dating back 130 -135 years and often 80 -100 years, do not
allow any conclusion on systematic long -term change in
rainfall (Boudet, 1972; Bunting, 1975; Chaperon, 1973; Davy,
1974; Dubief, 1963; Hohn and Kettata, 1971; Gillet, 1974;
Giraud, 1973a &b; Goudie, 1972; Grove, 1972, 1973; Le
Houérou, 1968, 1969a &b; Maley, 1973; Mattei and Rijks,
1975; Monod, 1958; Rapp, 1974; Roche, 1973b; Sircoulon,
1973; Swift, 1974b).

The two conclusions are of a different nature. The first is a
theory, perfectly logical and rational. The second refers to
facts rigorously checked with sophisticated statistical methods.
This suggests the following observations:

(a) A theory is not necessarily true because it appears
logical and rational. The history of science has witnessed many
cases of such theories that turned out to be wrong.

(b) Theories and facts must never be confused, the
distinction of which, incidentally, is rudimentary to any
epistemology.

The facts are that during the 80- 130 -year span of instru-
mented records, there have been periods of consecutive
drought years followed by years with rains above long -term
averages. The 1910 -1915 drought in the Sahel was more severe
than that of 1968 -1973, whereas the 1944 -1948 period was
nearly similar (Roche, 1973a). Similarly, in North Africa the
drought periods of 1920 -1925 and 1945 -1950 were worse than
1959 -1962.

Nevertheless, the recurrence of such droughts is extremely
irregular and totally unpredictable. The word "cycle" cannot,
therefore, apply to them, a fact upon which scientists agree.
Running averages, for instance, introduce pseudo -cycles linked



to the length of the running period, known as "Slutsky's
effect" in statistics (Giraud, 1973b; Roche, 1973a). Con-
sequently our conclusion is that there is no evidence for
climatic deterioration as a general explanation of the
phenomenon of desertization.

This does not mean, of course, that climate has no effect.
Obviously, most of the irreversible actions take place during
recurrent drought periods when vegetation is under heavier
pressure with no chance of regeneration, so that the process of
desertization takes place in a more or less discontinuous way
during prolonged droughts.

3. Man and human actions: deterioration of the ecological
equilibrium

The present time witnesses a demographic explosion by no
means less acute in the arid zone than in other parts of
developing countries. In North Africa and in the Near and
Middle East, population has multiplied sixfold since the
beginning of this century. Present growth rate is between 3
and 3.5 percent per annum in most of these countries, i.e., a
doubling period of 20 -23 years! South of the Sahara, the
growth is somewhat slower, 2.5 to 3 percent per annum, i.e., a
doubling period of 23 -28 years.

The reasons for this demographic explosion are well
known: peace, medicine (e.g., antibiotics), national and inter-
national solidarity, slow or no increase in income and standard
of living, insufficient education, etc. Consequences of ever -
increasing population pressures include: overgrazing, over -
cultivation, burning of ligneous species for fuel, careless
development projects resulting in pasture destruction.

"To the north of the Sahara, it is man who creates the
desert; climate is only a supporting factor (Le Houérou,
1959)."

(a) Overgrazing

As population grows, livestock tends to increase at about
the same rate (Le Houérou, 1962, 1968, 1971) to meet the
minimum subsistence level of about two to four standard
stock units* per person where no cereals are grown. In fact, in
many areas the human -animal population ratio falls well below
what is usually considered minimum subsistence levels, for
instance in the Adrar n'Iforas Mountains (Swift, 1975b) or in
the Agadez -Air region (Le Houérou, 1972).

Present animal population densities are far beyond carrying
capacity (Bernus, 1972; Boudet, 1972 -1974; Delhaye, Le
Houérou, and Sarson, 1974; Le Houérou, 1962 -1975; Pabot,
1962 -1967; Pearse, 1970 -1971). The result is a progressive
reduction in vegetative cover and correlatively increased wind
erosion, trampling, sealing, runoff, higher water tables, and
salinity -all mechanisms which feed the desertization process.

(b) Over -Cultivation

For the same reasons there is progressive encroachment of
cultivation in pastoral areas, subsistence needs being about
250 kg cereals per person per year, including seed reserves.
And yields do not increase. On the contrary, official statistics
show a clear yield decrease in most of the countries of Africa
and Near East (Le Houérou, 1973).

More people mean more land to be tilled. As a matter of
fact, cropping now takes place in areas receiving as little as
150 mm of annual rainfall in North Africa and the Near East,
and 250 mm in the Sahel. ** Under such conditions, crop
expectance is very low (100 -200 kg /hectare /year, i.e., one crop
every third to fourth year and three to four failures in five
years).

Unproductive and highly risky cropping results in the
destruction of native fodder species which are replaced by
annual weeds of little forage value or by unpalatable species
such as Peganum harmala in the Mediterranean and Calotropis
procera in the tropics.

In Niger, a decree was promulgated in 1962 prohibiting
cropping north of the 350 mm isohyet but it was never
enforced. In Algeria, cultivation has been prohibited in some
steppic areas since 1973 (Willaya of Saida).

Moreover, as cultivable land becomes insufficient in surface,
fallow is reduced, soil fertility is thus not restored, and yield
decreases as shown in Table 1, taken from an official docu-
ment by the Government of Sudan. Soil left barren after
cropping or after crop failure is prey to wind erosion. In sandy
cultivated fields and fallows, erosion rates of 73 tons per
hectare per month (1 mm of top soil removed) have been
measured in southern Tunisia (Floret and Le Floch, 1973).
Similar rates have been reported in the Sahel of Senegal.

(c) Uprooting of Woody Species

Minimal wood consumption for domestic uses is about one
kg per person per day, but often more than three times that
figure. Given the fact that the average woody biomass of a
steppe in good shape, either in the Mediterranean or in the
tropics, is between 500 and 1,000 kg per hectare, including the
main roots, each person depending on this type of fuel would
destroy at least half a hectare every year if there were no
regeneration. If we assume there is some regeneration every
second year on the average, each family of five still destroys
over one hectare of woody steppe per annum. Because more
than 100 million people depend on this type of fuel for their
daily needs in the arid zones of Africa, Near and Middle East,
we have a theoretical destruction of about 25 million hectares
per year.

The above is mere speculation, of course, an attempt to
show the magnitude of a very serious cause of desertization

*One S.S.U. is a mature cow of 1,000 lbs (453.6 kg) = 2 average tropical bovines = 10 sheep or goats = 1 camel (L.H. Bornw, 1971). In the French
system, the UBT (Unite de Betail Tropical) corresponds to the maintenance needs of a bovine of 250 kg live weight = 8 sheep or goats = 1, 3 cow =
1 camel.

* *Agronomists consider that minimum desirable rainfall for regular cropping is 400 mm in both cases.
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Table 1. Production of Kordofan Province
1960/61 -1972/73

YEAR GROUNDNUTS SESAME

Total
area
cropped

Total
prod.
(tons)

Prod.
feddan

Total
area
cropped

Total
prod.
(tons)

Prod.
feddan

60/61 184,000 73,000 0.400 112,000 38,000 0.3 84
63/64 200,820 59,777 0.297 299,200 30,719 0.106
66/67 211,200 45,657 0.216 382,000 31,560 0.083
69/70 300,000 69,728 0.232 450,000 43,268 0.097
72/73 810,000 73,690 0.090 778,940 14,722 0.090

Feddan = 1.03 acre.

often overlooked. Woodcutting is a severe problem around
almost all towns and cities of the Sahelian and Sudanian zones
of Africa (Niamey, Ouagadougou, Kano, etc.).

(d) Unsound Land and Water Development Policies

In many countries of Africa and Near and Middle East,
range development has meant, and still means, vaccination
campaigns plus borehole drilling, irrespective of grazing
capacities. The result is always the same: multiplication of
livestock numbers and total destruction of the pastures on a
radius of 15 -30 km around boreholds (Bemus, 1972).

During the 1968 -1973 drought in the Sahel most of the
stock died of hunger, not of thirst.

In the most arid zones the end product is a "borehole -
made- desert" strewn with carcasses. In 1972, around the
borehold of In Wagar, south of In Gall, Niger, and many other
unfortunate places all over the Sahel, carcasses were numerous.

VI. CONCLUSIONS

One should differentiate between true climatic deserts such
as Tenere, Tanezrouft, Libyco- Egyptian, Arabic Sinai,
Atacama, Namib, which have always been deserts, at least
since recorded time, and the man -made deserts which occur in
arid zones.

There is written as well as archaeologic evidence indicating
that true deserts have existed for at least 2,000 years. For
instance, Marco Polo (quoted by Monod, 1973b) wrote about
the Iranian desert in the 13th century in his Description of the
World: "... There are no dwellings, everything is desert and
great drought.... There are no wild animals either, they
would find nothing to eat; the earth is so dry and hard that
grass could not grow." One could quote many similar texts
from Roman, Greek, and Arab sources about the Sahara and
the Near East (Le Houérou, 1968, 1970).

Desertization is the creep of desert -like conditions in areas
where they should not exist climatologically, thus reducing the
size of the ecumene. This expansion of deserts on their
margins is due only to human action, i.e., the permanent and
increasing pressure of man and his animals on fragile and
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unstable ecosystems and the misuse of natural resources
through careless management, or lack of management. Deserti-
zation is discontinuous in time and space. It varies in time with
the recurrence of prolonged drought periods where pressure on
ecosystems reaches a paroxysm, but the phenomenon is halted
more or less during a series of abnormally rainy years. It varies
in space with the density of human and animal population,
which, in turn, is linked to water availability so that, paradoxi-
cally, it is those areas where water conditions are better that
undergo the most acute desertization (Le Houérou, 1959).

The image which sometimes has been offered of desertiza-
tion progressing on a large front at a more or less constant
speed of "x" km per year is merely childish. It has been
written, for instance, that "between 1927 and 1961 the
average southern shift of isohyets in the Sahel was 0.8 km per
annum and therefore in the year 2000 they will have moved
140 km to the south in respect to 1926...." This is, in my
opinion, one of the nicest pieces of climate- fiction one could
probably find in the specialized literature.

In fact, the progress of desertization is not known. There
are only very gross estimates. This is much simplified now,
however, by comparing sets of aerial photographs taken several
years apart, and also by using satellite imagery (Le Houérou,
1972; MacLeod, 1974; Rapp, 1974). This makes it possible to
measure the magnitude of the phenomenon and monitor its
progress.

Several authors have stressed the possible consequences of
desertization on climatic fluctuations through the huge
amount of dust produced and released into the atmosphere
thousands of miles away from the area of origination
(Lundholm, 1971; MacLeod, 1974; Rapp, 1974).

Dust clouds might reduce rain -producing clouds. It has also
been hypothesized that reduction in organic decay products,
in the large drought- stricken areas of the Sahel and East
Africa, would have reduced availability of ice -forming biogenic
nuclei, thus reducing the amount of precipitation and creating
a feedback self -catalyzing mechanism to desertization (Schnell,
1974). Studies on simulation models suggest that increase in
albedo due to vegetative cover reduction also may reduce
rainfall and create a feedback mechanism, reinforcing deserti-
zation.



I shall conclude by quoting two prominent scientists who
already had drawn the right conclusions almost twenty years
ago:

"... The consensus seems to be that as our knowledge
of these regions (deserts) adjacent to the Mediterranean)
progresses on their past and testimonies (written or not)
about the latter, tend to the conclusion that since the
beginning of historic time, no appreciable, significant,
general change in climate has occurred."

- Th. Monod (1958)

"... Arid lands predominate in the countries of Near
and Middle East, occupying most of their surface. Those
regions are more or less deserts today; but they are false
deserts, having been gradually desertized by man during
centuries of frantic misuse. The present day vegetation is
not in equilibrium with climate, far from it. Climate has
much higher potentials than those shown in the vegeta-
tion existing now in these countries.... It is man who
has created these Near Eastern deserts."

- L. Emberger (1957)
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Guest Editorial

HUMANIZE ECOLOGY!

Few would dispute the assertion that research into the problems of arid lands should have a firm ecological
base. But "ecological" in practice is given different meanings in different programs. Though derived from the Greek
oikos, which meant "dwelling" and extended to mean "environment," it was coined a hundred years ago to denote a
new focus of interest in the natural sciences. This usage is understandable, now we recognize that most scientific
endeavour has been conducted within an anthropocentric paradigm which militates against attention to human
activity as an equal component of ecosystems.

Since the 1950's a more general "ecological" consciousness has arisen and has been given formal international
expression in the Stockholm Conference and the creation of the United Nations Environment Programme. But
although this movement might have been expected to lead to a more holistic ecology, it is skewed by a sense of mea
culpa with regard to the natural environment. Instead of the integration of the ecological sciences, we have witnessed
a fragmentation. Rather than become at last truly ecumenical, ecology has been broken down into natural ecology,
cultural ecology, human ecology, urban ecology, etc., as each discipline has extended its sights to include a little of
the immediate environment of its traditional subject matter. Ecology has become an ideology. Each
ecologically- oriented disciplinary specialist claims to be more ecological than the next. The concept of the total
system implicit in the concept of ecology is seldom realized.

In practice there are three major groupings of ecologists: natural, human -biological, and socio- cultural. The
natural ecologists come from a background of the natural sciences, especially botany and zoology, and the newer
applied sciences such as range management. The human ecologists come from human biology and public health, and
the socio- cultural from the social sciences. The main problem of integration is between the social sciences and the
rest. Attempts at integration seldom go beyond the natural ecologist requesting the ecological anthropologist to
work out for him how to make the people behave in the manner that he, the natural ecologist, considers ecologically
desirable. This orientation towards people in project areas is not only elitist, but reflects a misplaced faith in natural
systems, which are expected to develop their potential best if relieved of the human component that is surely as
integral to them as any other. Although prejudice against traditional pastoralism is a common manifestation of this
attitude, an integrated ecological approach logically includes treatment of the human population of a project area as
both physiological and cultural components of the ecosystem, and in the latter capacity involves them intellectually
in the project which concerns them.

The integration of the human component into ecological research designs is a complex problem -perhaps more
complex in arid lands than elsewhere. It goes beyond making the natural ecologist accept the input of the social
scientist as an equal partner in research, rather than a servant in the business of application. One of the major
problems was formulated in general terms in Report #17 of the Man and the Biosphere Programme to the effect that
human use systems "are seldom if ever congruent with ecosystems. They vary in size and composition from the
household or tribe to the nation, state, or multinational corporation. Indeed they are often expressly organized to
cut across several natural ecosystems in order to take advantage of the complementarities and contrasts of different
ecological zones." This is particularly true of arid lands where successful cultural adaptation depends on the
development of alternative resources as insurance against the unpredictability of precipitation. The interdependence
of socio- economic factors in cities and overgrazing of desert rangelands in Iran is an excellent example of this, and
was noted in the opening address of the recent Regional Meeting on De- Desertization and Arid Lands Ecology held
in Tehran under the joint auspices of the Imperial Government of Iran and the United Nations Environment
Programme. It is not sufficient, therefore, to include populations immediately affected by a project. Decisions
makers at each hierarchical level must also be involved. Only in this way -by including and involving natural, human
and socio- cultural ecologists, project populations, and decision makers at each relevant level outside the project
area -can a program for the ecological study and management of arid lands be truly integrated and truly ecological.

- Brian Spooner
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Professor Grrìve,.
Cambridge iJniversity, desertification

our host.:

CAMBRIDGE MEETING ON DESERTIFICATION

Downing College, Cambridge University

September 22-26, 1975

The initiative for this meeting
came from the International
Geographical Union's Working
Group on Desertification set up:`.
in - Montreal in 1972. The Work -
ing Group had earlier met in
Alice Springs in 1974 and a
further meeting is planned to
take place in Ashkhabad in
August 1976, in connection with
the IGU's Moscow Congress. The
Cambridge sessions covered:

1 The nature and causes of

2. Monitoring desertification
3. Climatic change and variability at the desert margins
4. Desertification in relation to past and present land use
5. Planned development and desertilication
o. Steps to, be taken to ameliorate or prevent degradation

of arid lands
Some highlights of the meeting for the Editor,' who was

present as a member of the Working Group, included discus-
sions by persons' who had actually been working in some of
the . areas plagued by this 'phenomenon, and their view of the
discouraging dichotomy between the top -heavy organizational
structure in many countries and the working scientists in the
field.: There was a plea to develop village 'workshops, where
common: sense could be the order of the day rather than
sophisticated technologies inappropriate to the situation.' One
speaker spoke of . Sudarì thinking being colored, by what he
characterized as the "Gezira syndrome," wherein the lessons
of the past were, ,not'not being learned in our rush to look at
technical problems in isolation. Many speakers emphasized the
philosophy of the self sustained system, where local knowl-
edge; would be. employed that would be more independent of
decisions -made in absentia. ,,

The* -Wak,liekriowledgment that while many of they 'old
- ways Were wasteful,. and by. extension, contributory to deserti-
îicatio, new ways,. 'too, can be wasteful In: forme times one
.could- Move on once: the land was used up, and with luck, there
could be a regeneration of vegetative cover before he returned
to a: particular point in place. Now, with less and less new
arable land available . to su p ort an explosive population.
growth, even .30 -year fallow cannot restore ,a degraded land,
much less the :: x er intervals :ìif reality - In.. brief, more and
more means less and less, is what °was being said:,

Some hope; was' expressed that:when we had more effective
coordination between satellite coverage and ground truth, we
could monitor change more successfully than at present. Some
scepticism was apparent "about overly optimistic dependence

on satellite. imagery to ;solve all our problems, ihough it was,...
conceded its reiitest irrtpáet s still to cóme.. Dr Frank
Conselman, .:ICASAL.S, Texas .Tech tJniversity, Lubbock,
Texas, showed the Soyez-Apällo irnagery` cif the ed Sea Area,

..and exeiternOit wvas evidènt in the: oprssiQns àf intérést u
this display.

'

:,..

Professor. M. Mainguet;
Lab. Geogr. Phy. Zonate,

Reims.

Dr. H. Mann,..
Central Arid Zone Research

Station; Jodhpur. ; :

At least one participant, Professor A.T. Grover Department
of Geography, . Cambridge, and our :host, mourned that more
use cannot be 'Made of . simple old -fashioned aerial; photog-
raphy; Much of it' unneceisarily restricted for security reasons
that are no longer viable. He would welcome, I believe, any
information leading to discovery of such photographic
archives Meantime, some mïvement toward a more realistic
attitude toward release of known collections would be useful
adjunct to many international efforts to understand the
desertification process.

Dr. Peter. Beaumont

Dr. Peter Beaurnant, Iepart-
ment. of Geography, University
of Diirhairi; speaking 'for many
who were expressing amuserrìent
at the . suddenne'ss with wíich
worldvuide interst in deserti=

. , fïcation had exploded after.
;tMany` decades of.+eorts tó catch
the attention of` the wo ld's ..

;:research Eonrnunit. irt the.aeas :

affècted, half seriously ealled itir
.an `international: desertificátiorï .

:.. .. aëd,. we
.0.1..:'..;.00:-.0.4Y1:441. o year thrree f.

..:............ ...... . :....... .......:.... ... ::.. .. ... .... . . .. ,..±t
. . ,

imprimatur of ari}r intemattonal bödy,: notihsta±t ftat:, ;::
the .United ,NatiOns Envirorrment ;Prograrn
htternatiorial coriferencë òrt :tlìe suiet':fdr hir` summer
1977, by which time we allowed tlìe decad gone.
Still, we consoled oùrselves, that will-giVetisthe other half to
tmplement some of the solutitins.rìáw:ál+adyöwri to marry

. -

experienced researchers.:



Left to right: Dr. F.N. Ibrahim and Prof. H. Mensching,
Institut f. Geographie, Univ. Hamburg; and Prof. W.
Meckelein, Univ. Stuttgart.

One of the most challenging papers was that given by
Dr. Randall Baker, School of Development Studies, University
of East Anglia, Norwich, who spoke of the conflict between
the complexity of ecological problems and the decision -making
structure that exists in most countries to deal with such
problems. Now, he pointed out, this conflict is being perpetu-
ated at the international level. The gulf -he terms it the
"administrative trap " -is to blame not only for the inadequacy
of much planning, but also for the action that actually

accentuates the problem it is supposed to remedy. He was
outspoken in challenging us to recognize that there is a virtual
extension of domestic inadequacies of problem -solving to the
international level because governments which are already the
"trap's" victims are asking for aid when most administrations
are not equipped even to perceive the true problem. He struck
out, finally, at a preoccupation with irrelevant values and
technology.

Dr. Henri L. Houérou's paper on the causes of desertifica-
tion, delivered at the first general session on September 23, is
printed in full elsewhere in this issue of Arid Lands Newsletter.

I took the train down to London afterwards, for a meeting
on another matter, musing on that hour's journey about
British geographers, wondering why in green and rainy
England there should be such a great concentration of some of
the world's most experienced and competent arid lands
scholars. Is it because of the former colonial experience in
deserts like the Middle East and Africa? Is it because of a
simple physical longing for the deserts' warmth and brilliance?
Or is there some deeper mystique, buried in all our little black
hearts, that makes of deserts a place of refuge, of quietness, of
communion with whatever gods we serve these days?

Probably not. These travellers to desert lands know that
there are few such places left in this crowded despoiled earth,
even our deserts. So as we chuffed into Paddington Station, I
stopped speculating, satisfied to feel that Cambridge and the
desertification meeting had been stimulating and eye- opening.

- Patricia Paylore

Rf"' 6NVAAll" fPUPRII"'

WINDMILL COURSE DELUGED

"New Mexico State University is offering a course in windmilling to meet nationwide requests from energy- conscious ranchers,
farmers, and suburbanites for instruction and training in the repair, installation and maintenance of water -pumping windmills.

"The addition to the University's College of Agriculture curriculum is intended `for the rural community where windmills are
still extant, although in various degrees of condition or disrepair, but where qualified technicians are practically nonexistent,'
according to [the announcement] ... .

" `A windmill renaissance has developed throughout the US in the interest of conserving energy and cutting soaring electricity
costs,' according to Mogens I. Rasmussen, the course's director, whose experience in the field of wind power dates back to his
working with windmills in his native Denmark... .

"The College's interest ... led to a `surprising and entirely unanticipated' influx of more than 1,200 letters from people in every
state and a number of foreign countries, including Argentina.... Most of the communications were from ranchers and farmers
looking for ways to economize because of the energy crunch and the profit squeeze, [Rasmussen] said."

- New York Times News Service, ©1975
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AN ENGLISH EDUCATIONAL PROGRAM CONCERNED WITH
HOUSING IN DEVELOPING COUNTRIES

by

David G. Saile *

Over the past few years, professionals and scholars from a
number of countries have come to the University of Newcastle
upon Tyne to spend two years in the study of housing relevant
to their own nation's situation. There are normally twelve such
students in the course, six in each year, and in recent years
they have arrived from Bangladesh, Brazil, Ghana, India,
Indonesia, Saudi Arabia, Sudan, Thailand, and Venezuela.

The students are often sponsored by departments or
ministries of housing in the developing world and bring with
them immediate experience of the specific housing problems
to be found in a wide range of climatic zones. Although
housing is seen as an integral part of national policy, the
course is primarily concerned with the design and arrangement
of houses with special emphasis on social and cultural proces-
ses, climate, construction processes, cost planning and building
economics.

A case study of an existing housing situation in the
student's country of origin is included in the first year's work.
Over a number of years, studies of differing situations in the
same geographical area, and in widely separated regions, form
the basis of a comparative cross -cultural research program. A
number of more theoretical studies are considered with
reference to the actual conditions explored in the case studies.

The second year is mainly devoted to the investigation of a
particular housing situation considered to be of vital
importance by the student and the student's sponsor. This
results in the preparation of a detailed proposal for a pilot
project which could be realized under the student's direction
after he returns to his own country. Some selected examples
of proposals are listed later.

In addition to this project work and its supporting field-
work and systematic analysis, the course includes a number of
theoretical and technical studies. Traditional building
techniques, vernacular housing forms and village patterns are
examined in relation to their societal, climatic, and geograph-
ical contexts. Changes in governmental involvement in housing
and environmental regulation and in the production of houses
are compared in various parts of the world. Urban growth,
theory of urban development, aspects of rapid industrializa-
tion, rural to urban migration, squatting, and other related
topics are studied. The practicalities of lowering the cost of
housing are considered and some attempt is made to relate this
to the broader, other -than- techno- commercial factors of the
local society and its economy. Detailed climatic studies are
undertaken, both of the country of origin and of other
climatic zones, and their implications for domestic architec-
ture are examined.

On completion of the course, students are expected to
return to their respective countries. Contact is maintained
between the program and the student's sponsor.

The course is taught by staff of the School of Architecture
with the assistance of many lecturers from other departments
of the University of Newcastle upon Tyne (e.g., Town and
Country Planning, Public Health Engineering, Rural Economy)
as well as from other universities and specialist bodies includ-
ing the Building Research Establishment and the Tropical
Products Institute. The majority of the lecturers have had
professional experience in developing countries. The School
also has a Building Science Department of international repute
in the fields of thermal, solar, and acoustic research related to
building.

Investigations during the past few years have highlighted a
number of issues of importance for architecture in developing
countries and elsewhere, and which have some implications for
other fields concerned with the quality of the environment. It
is likely that these issues reflect similar observations of
experiences in agricultural and commercial ventures in some
other developing countries and may therefore be of interest in
arid lands research. This is not the place or time to discuss the
philosophical and political background of each issue. A brief
note will be made of those which are of particular interest to
this author:

A "Decent Home"

Especially related to rapid urban growth in an industrializ-
ing nation, many problems arise because of the difference in
governmental or institutional perceptions of what is appropri-
ate housing and the perceptions of a majority of urban
dwellers. A similar difference also causes problems in rural
areas, perhaps not quite so acutely. Housing and environ-
mental standards are often far beyond residents' ability to
comply with, nor do they always reflect many of the residents'
values, attitudes, and way of life.

"Housing"

One of the most soul- destroying concepts is that subsumed
under the title "housing problem." It is often conceived as a
need to build so many thousands of "units" per year. For any
work of architecture to become an accepted setting for, or
part of, a society it must be understood and engender
involvement, symbolic and participatory, by a majority of its
residents or users. This suggests that smaller scale, less
externally imposed, numbers of houses should be built which
reflect local ideas, traditions, and aspirations.

*Visiting Lecturer in Architecture, University of Arizona, Tucson, while on leave of absence from the University of Newcastle upon Tyne, Newcastle
upon Tyne, NEl 7RU, England.

Information contained in this paper is excerpted from Mr. Saile's program for the degree M.Phil. (Arch.) Housing for Developing Countries, School
of Architecture, The University, Newcastle upon Tyne, NE1 7RU, England.
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Housing Systems Technology
Many housing projects associated with fast - growing cities,

agricultural settlements, dam -building, oil exploration, or new
manufacturing enterprises, have increasingly used technically
sophisticated building methods, materials and skills from
outside the developing nation, and management by large
organizations. It seems that, while sometimes (not always)
numbers of houses are produced quickly, the involvement and
benefit of a specific community is reduced. Very often the
housing units are difficult to adapt to local use. Cooking and
dining activities, family gatherings, ideas of property tenure,
privacy, and propriety can vary within quite small geographical
areas. A dwelling and settlement layout which contains some
of the important elements of traditional ways of living and
some perceived improvements is likely to be far more highly
valued.

Rural -to -Urban Migration
The phenomenal increase in urban populations during rapid

industrialization taxes the cities' ability to cope with the
housing need. It is estimated that over 50 percent of the
population of some cities in developing countries live in
"unauthorized settlements," squatter settlements, or by other
extra -legal devices. Many squatter areas are organized and
provide a number of vital benefits but lack support in terms of
the essential infrastructure of water supply, sanitation, trans-
portation, health care, or education. By contrast, government
housing projects often offer these services but, with a few
exceptions, do not provide property tenure, improvements
related to residents' financial ability, opportunity to undertake
home industry, or opportunity to improve areas of the house
which residents feel are important.

A Sense of Purpose and Place
Cities and "housing" schemes in most parts of the world are

looking more and more like North American and Western
European examples, and this should cause us some concern.
The architecture of houses has always reflected the ways in
which a community felt it should be housed. The industrial-
ized nations' concentration on efficiency and growth of
material well -being is reflected in regular road layouts,
rectangular grids, mass production, minimum room sizes and
equipment standards, and stacks of hastily conceived dwelling
units. We are now questioning that concentration. We are more
aware of the value of our more unique cities, regional variety,
and local involvement. It is essential that architects in develop-
ing countries are aware of forms which have meaning for local
communities, are within the economic grasp of residents, use
techniques for responding to regional climate and geography
which are not alien, and which contribute to the reinforce-
ment of a local sense of home and place.

Education and Implementation

A school of architecture which is thousands of miles from
aspects of its studies has some inevitable difficulties. Qualified
and professional students from the respective countries and
frequent contacts do not totally compensate for not being
within the particular system under study. The course at
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Newcastle does give opportunity to examine local problems
from a wider perspective and with a range of otherwise
unavailable skills. It has been found, however, that often the
more appropriate ideas for alleviation of some of the problems
have their roots in the local situation. With the expectation
that students will return to work with identifiable problems in
their country of origin, implementation becomes crucially
important. At first glance, many of the studies seemed to be
phrased in a manner which suggested that implementation was
the way in which a more ideal "solution" could be effected in
the face of difficulties and inefficiencies of local attitudes and
traditions. This idea seems dangerous and erroneous. The goals
and methods of implementation develop from these traditions
with the stimulus of more recent experience and knowledge.

SOME SELECTED DISSERTATION TOPICS
AND PROPOSALS

ABUSHAM, Mohamed El Hassan - Port Sudan
A study of existing self -help housing in Port Sudan. The

investigation will study present schemes, social organization,
building methods and costs and how costs are apportioned to
housing construction. Suggestions will be made on improving
self -help schemes and what approach might be more useful as
regards financial aid, Government assistance, types of self -help
schemes suitable to the local conditions. Design of self -help
housing units, layout of housing areas, phasing, etc.

PANUDJU, Bambang - Indonesia
Study of settlements for oil workers in Indonesia with

particular reference to social aspects and organization.
Investigate problems connected with community when oil
workers are transplanted, from outside, into the community.
Design study of layouts and housing types tested against three
different areas of Indonesia.

PASHA, A.H.S. - Sudan, Khartoum
Studies present standards for more flexible and realistic

standards, covers plot size, density, materials, house size,
provision of community facilities in relation to income, living
patterns, land availability, climate, etc. Proposals for the
layout of low cost housing, increasing density, improving
layout as regards use of land, suitability to climate and cost of
infrastructure and building. The study includes house plans.

RAHMAN, Md.H. - Bangladesh, Dacca
A study of the squatter problem in Dacca in an attempt to

find ways of relocating and rehousing the squatters, who are
mostly economically self- supporting within the economy of
the city. The study looks at ways the problem of squatters has
been tackled in other places, Turkey, Philippines, India (Delhi),
Hong Kong, and from these studies tries to identify the more
positive aspects that would be appropriate for easing the
problems in Dacca. A study of an older central part of Dacca,
near existing squatter settlements and places of work. This
analyses areas of unused or poorly used land and shows how
large numbers of squatters can be fitted into the existing
community with little overall disruption and how access and
services can be improved. Although the new areas of settle-
ment are of fairly high density the gross density of the area is
increased only marginally. Low cost, flexible house types
taking into consideration social and living patterns included.



FOREIGN STUDENT PROFILES

Salvador Muñoz C.

One of a very few graduate students accepted into the
University of Arizona's tough Ph.D. Arid Lands Resource
Sciences degree `program, Salvador Muñoz comes to Tucson
from Saltillo, Coahuilà, Mexico, where he was for several years
Sub- Director of the Centro Nacional de Investigacón Para el
Desarrollo de Zonas Aridas" (CNIZA), following his Master's
degree work in irrigation at the University of California, Davis.

Muñoz, a native of Torreon, Coahuila, did his under-
graduate work at the Escuela Superior de Agricultura
"Antonio Narro," Buenavista, ` Saltillo where he first became
interested in the arid lands of northern Mexico and the
possibility of combining his interests and academic skills to
work for their amelioration. Since the CNIZA's parent organi-
zation is the Comisión Nacional de las Zonas Aridas, his
affiliation with the latter's' research division in Saltillo has
helped him focus on not only those arid lands problems of his
native Coahuila but to take a wider regional view of the
situation.

Established in 1971, CNIZA has been planned to develop in
progressive phases, with its activities presently covering a
geographical area of nearly a quarter of a million square
kilometers, corresponding to parts of six states of north
central Mexico Within this area, there are 72 counties and
over six thousand populated communities of 100 -2,500
inhabitants, for : a total population of approximately 1.5
million persons. After his return from UC- Davis, Munoz was in
charge of one of CNIZA's six field stations, at Matehùala, San
LUit Potosi'; on the Tropic of Cancer; other stations are located
in Durango, Nuevo León, and Zacatecas, as well as in Coahuila
itself.` Largely covering the , Mexican . portions of the
Chihualivan Desert, CNIZA is dedicating its research program
to such undertakings as genetic selection for high germination
percentage and fodder quality of native _`desert vegetation,
Atriplex canescens, for exar..ple development of improved
varieties of grasses; studies of the chemical composition offarid
land plant species, both introduced and endangered native ;.
drylarid farming techniques; and public water supply. Muñoz:
hopes to return to Saltillo when his doctorate is completed
here, to contribute his knowledge to the overall program of
improving living standards in the area, including range manage -
ment, dryland.crop production, water utilization and conserva
ion, industrialization of desert plants, and soil. conservation.

Munoz was one of several Mexican scientists ::selected to
attend a short. course. on .advanced irrigation technique zat the
Volcani Institute hr Rehovot, Israel, in the :summer` of 1973.

During, our interview,: . we . talked about . the Chihuahuan
Desert, not as immediately well known to us at Arizona as our
own, Sonoran Desert, and the need to have a comprehensive
understanding of arid lands problems, none of which are
scarcely unique to either --or to the Atacama or the Namib o

the Great Basin, for that matter -and his hopes to bring a new
and better awareness of what will be required to develop
northern Mexico's arid lands intelligently. Dropping ground -
water levels, increasing salinity of soils, overgrazed rangelands,
population pressures -"So what's new ?" we asked each other in
the cynical words of today's careless language. But he
answered us both, soberly, by saying that admitting that the
problems are similar over great portions of the arid world
should not paralyze us or absolve us from trying to solve them,
each in his own way.

;:.,:._ _.,.. ...:...
Y at overgrazed rànge; northern oanla

Results of an experimental reseeding project, northern. Coahuila.

Muñoz's way is to study hard, learn as much as he , can of
the technologies being studied and perfected here- at the
University of Arizona, and' go home and : apply, what hé has
learned in a setting that commands. his loyalties 'and' in a
culture that tugs at his heart.

To which I could add only that I thought the University of
Arizona was the privileged party to have á: student cif his
sensitivity and awareness as our guest..



NOTES ON HERDING, PASTURES AND NOMADS IN THE
NORTH CENTRAL REGISTAN, AFGHANISTAN

Although these notes were made on a trip late in 1973,
they have been made available to the Arid Lands Newsletter
because of our interest in the methods of water collection in a
sand desert area used only during part of a year. Mr. Richard
B. Scott is following up during the current year and next in
southeastern Afghanistan to verify his initial observations, and
is willing to correspond with anyone interested in the area
bordered on the north by the Arghandab River, on the west by
the Helmand, and on the north and east by the Duri, and
particularly anyone concerned about nomadic migration
patterns as they affect herd and pasture conditions. Address:
Richard B. Scott, Research and Evaluation, Kabul (ID),
c/o Department of State, Washington, D.C. 20021.

The Sand Dune area in the Registan.

Shown here are two photographs of typical landscapes. The
"nawer" referred to are elongated horseshoe -shaped structures,
with the open end facing upslope. Earth removed is piled
around the edges, with the actual excavation as deep as three
to four feet in the larger nawers. Some of those observed by
Roberts were in dry beds or sinks without vegetation, while
others are found in long closed valleys located between gently
rolling terrain. These hand dug ponds or tanks support live-
stock concentrations during periods following the first
seasonal rains, when water can collect in the nawer.

Gorestani Nawer lake bed. Note other nawer in background.

INTERNATIONAL SYMPOSIUM ON ARID -LANDS IRRIGATION
IN DEVELOPING COUNTRIES

The Committee on Water Research (COWAR) of the International Council of Scientific Unions held a symposium on arid lands
irrigation in developing countries in Alexandria, Egypt, in mid -February 1976, to survey world experience and research and
application in arid lands irrigation, with the emphasis on water use and on environmental problems and effects. The
multidisciplinary symposium was organized jointly by COWAR, UNESCO, and the Ministry of Irrigation of Egypt, with the
cooperation of the International Association of Hydrological Sciences, the International Association of Hydrogeologists, and
others.
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PUBLICATIONS

AFRICANA LIBRARIES NEWSLETTER, No. 2, September
1975.

In addition to lists of government documents, new publica-
tions, and new serials, this particular issue had a lengthy
account (the first, to be continued ?) by James C. Armstrong
of his African acquisitions trip in the summer of 1975 on
behalf of the African Studies Library and the African Studies
Center of Boston University to Senegal, Nigeria, Kenya,
Tanzania, and South Africa. Covered are bookstores' archives,
and various documentation centers.

The Newsletter welcomes items for publication. Address:
771 Commonwealth Avenue, Boston, Massachusetts 02215,
USA.

Its purpose is to "serve as a liaison mechanism between the
large African collections in the US and the smaller libraries in
which there is a strong but limited commitment to African
Studies."

ARID LANDS ABSTRACTS, No. 8, February 1976.

A special retrospective bibliography on The Sonoran
Desert, with a special "Historical Perspective" by Dr. William
G. McGinnies. 777 references reproduced from reduced
computer printout from the Arid Lands Information System
of the Office of Arid Lands Studies, University of Arizona,
Tucson, covering such topics as the environment, fauna,
germorphology /geography, surface materials, vegetation with
special reference to desert grassland and succulents, water, and
weather /climate. $10.00.

CHIHUAHUA DESERT DISCOVERY, No. 1, October 1975.

Published by Chihuahuan Desert Research Institute, P.O.
Box 1334, Alpine, Texas 79830.

INSTITUTO DE INVESTIGACION DE RECURSOS
NATURALES, Santiago de Chile, Centro de Documentacion,
1973. Bibliografia de recursos naturals, 1966 -1971. Same as
author. 266 pp.

Two thousand references arranged by large categories:
climate, energy, flora and fauna, hydrology, marine, minerals
and geology, and soils, within which there is a further
breakdown. There is a second part covering the economics of
each of these large categories. Author index, plus index to
geographic locations. A useful addition is the list of acronyms
of organizations referred to.

IRRINEWS, Newsletter of the International Irrigation
Information Center Volcani Center, P.O. Box 49, Bet Dagan,
Israel. No. 1, October 1975.

The Center is a non -profit corporation whose activities are
supported by the State of Israel and the International Develop-
ment Research Centre, P.O. Box 8500, Ottawa K1G 3H9,
Canada.

Established in the summer of 1975 to disseminate
knowledge of irrigation techniques for arid land farmers. The
center expects to play a role in fostering links with institu-
tions likely to contribute to and benefit from the information
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services provided. In the October issue, there is news of
Mexico's national plan for irrigation works for rural develop-
ment and other irrigation news from Senegal, Iraq, plus a
summary of trickle irrigation activities.

Kharin, N.G., and Petrov. M.P. 1975. GLOSSARY OF TERMS
ON DESERT ENVIRONMENT AND LAND RECLAMA-
TION. Edited by A.G. Babayev. Academy of Sciences of
Turkmen SSR, Desert Institute, Ashkhabad, G.S.P.-24. 142 pp.

The compilers of this glossary have aimed at summarizing
under one cover, geographical terms on world deserts,
including physical aspects, local terminology, and words deal-
ing with practical activities of man in reclaiming desert lands,
including collecting and storing water, grazing, afforestation,
and dune control. Included also is a transliteration table,
abbreviations of geographical names and languages, a brief list
of sources used in the compilation, plus tables and graphics to
illustrate the meaning of some terms such as dune types,
foggaras, chirlys, etc. (OALS).

PAKISTAN CURRENT CONTENTS: SCIENCE AND
TECHNOLOGY, including Monthly Subject Index. Vol. 1, No.
1, February 1975. PASTIC, Islamabad. Dr. A.R. Mohajir,
Project Director.

Presents titles of papers and all other substantive material
from indigenous journals received in the centre during the
month, reporting research and development activities in
science and technology. Information is provided under the
periodical titles arranged in an alphabetical sequence. An
author and keyword subject index are also included. Current -
awareness service enables scientists and engineers to keep
themselves abreast with new developments made in their own
and related fields in the country. If an original article is needed
from a journal covered in PCC: Science and Technology, use
can be made of PASTIC Document Service, under which
photocopy is supplied at the normal rate of Rs.2.00 per page.

PASTIC also publishes Pakistan Science Abstracts, now
(1973) [rec'd. 1975] in its 13th vol.

UNIVERSIDAD DEL NORTE, Antofagasta, Centro de
Documentacion. 1975. Bibliografia sobre energia solar
recopilada en la region norte de Chile. Same as author,
Repertorio 8. 55 pp.

A compilation of 134 references available in Antofagasta on
solar energy, including abstract publications, books, journal
articles, publications of the Universidad del Norte itself on this
subject, and theses. Author and subject indexes.

VAIKUNTHEBHAI MEHTA SMARAK TRUST, NKM
International House, 178 Backbay Reclamation, Madame
Cama Rd., Bombay -400 020, India. Documentation Bulletin
(No. 20, May -July 1975).

Contains abstracted information of publications on
International Bank for Reconstruction and Development:
"Village water supply and sanitation in less developed
countries," Federal Institute of Technology, Zurich: "Building
methods for cheap housing."



the latter's preparation
desertification for the
summer of 1976.

VISITORS

August 1 -2, 1975, and again on
December 19, 1975
MABBUTT, Professor J.A.
School of Geography, University
of New South Wales, Kensing-
ton, NSW. Chairman, Working
Group of Desertification In and
Around Arid Lands of the Inter-
national Geographical Union,
here to confer with Professor
A.W. Wilson, Department of
Geography, and Patricia Paylore,
Office of Arid Lands Studies, on

of a comprehensive bibliography on
IGU's Moscow conference in the

August 15, 1975
AYYAD, Dr. Mohamed A.
Faculty of Science, University of Alexandria, Alexandria,
Egypt. Here, with Drs. Ghabbour and Yusef, to study the Arid
Lands Information System in connection with the Egyptian
project SAMDENE (Systems Analysis and Modeling of the
Ecosystems of Northern Egypt), funded by EPA and the Ford
Foundation.

August 15, 1975
GHABBOUR, Dr. Samir I.
Institute of African Studies, Cairo University (see Ayyad,
above), Cairo, Egypt.

August 15, 1975
YUSEF, Hassan M.
Microbiologist on the faculty of the University of Alexandria
(see Ayyad, above), Alexandria, Egypt.

August 5, 1975
LEE, Sang Soo
Professor, Korea Advanced Institute of Science, P.O. Box 150
Chogyangni, Seoul, Korea.

September 3, 1975
TOWNLEY, Ralph
United Nations Environment Programme, Nairobi, Kenya.

September 24, 1975
CHAVEZ GUILLEN, Ruben
Chief, Departmento de Hidrología Subterránea, Secretaria de
Recursos Hidráulicos, México, D.F. On a fact -finding informa-
tion- gathering visit.

September 24, 1975
MENDEZ SALDANA, Joaquin Mario
Assistant Chief (see Chavez Guillen, above).
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September 26, 1975
DODOO, Dr. Robert
Secretary, CSIR (Council for Scientific and Industrial
Research), Accra, Ghana.

October 9, 1975
ABUDU, Dr. Assibi O.
Permanent member, National Economic Planning Council,
Ghana, with special responsibility for the agricultural sector.
Dr. Abudu gave a seminar on "Economic Planning and
Development in Ghana," in connection with his visit, follow-
ing which OALS staff took him to the Papago Indian Reserva-
tion west of Tucson for observation and discussion with
Papago leaders there.

Left to right: Dr. Abudu, Wade Sherbrooke of the University's Office
of Arid Lands Studies, and Mr. Mike Henry, instructor in agriculture,
Baboquivari High School, Papago Indian Reservation, examining a
jojoba plant.

November 14, 1975
TEZAK, Bozo
Director, Referral Center, University of Zagreb, Zagreb,
Yugoslavia. To study the Arid Lands Information System of
the Office of Arid Lands Studies as a visitor to the University
of Arizona's Graduate Library School.

November 17, 1975
SCHECHTER, Mr. Joel
Director, Research and Development Authority, Ben -Gurion
University of the Negev, Beer -Sheva, Israel.

December 9, 1975
IBARGUREN, Roberto
Argentina. A visiting geologist associated with Project FAO
ARG /Fo /536, in Tucson to examine the hydrogeology of the
Tucson Basin.

December 18, 1975
TEWARI, A.K.
Professor and Head, Geography Department, University of
Jodhpur, Jodhpur, Rajasthan, India.



January 14, 1976
HASSANY, Amir
Kabul University, Kabul, Afghanistan. On leave in the US to
study at Colorado State University's Department of Range
Science.

January 22, 1976
DOUGLAS, Ian
Professor and Head, Department of Geography,
New England, Armidale, New South Wales.

February 7, 1976
FORTI, Meir
Ben -Gurion University of the Negev, Beer -Sheva, Israel.

February 14, 1976
EL- KHASH, Dr. Mohamed
Director, Arab Center for the Studies of Arid Zones and
Dry lands (ACSAD), Damascus, Syria (see Arid Lands News -

University of letter, No. 2, July 1975).

February 2, 1976
GOLDEN, Mrs. Muriel
Administrative Director, Weatherhead Foundation, New York.

February 5, 1976
ARAD, Dr. Arnon
Head, Geological Survey of Israel, Jerusalem.

February 18, 1976
BENACHENHOU, Mourad
Director, Institut National Agronomique, Alger, Algeria. Dr.
Benachenhou, also Director of Higher Education in Algeria,
visited the University of Arizona to study certain aspects of
higher education in the fields of engineering and agricultural
engineering, particularly as work -study programs and curricula
affect the development of graduate education in Algeria.

DESERT FISHES COUNCIL

"Dedicated to the preservation of America's desert fishes," reads the announcement of this organization's goals. Based in Bishop,
California 93514 (407 West Line Street), they held their 7th annual symposium last November at Death Valley National Monument
Headquarters, Furnace Creek, where the emphasis was partly on the Devil's Hole habitat.

AVAILABILITY OF LANDSAT DATA
FROM FOREIGN SOURCES

The February 1, 1976, issue of Goddard Space Flight Center's Landsat Newsletter, No. 7, carries information that foreign ground
receiving stations will provide processed data to NASA investigators when the stations and their processing facilities become
operational. The Brazilian organization, Instituto de Pesquisas Espaciais (INPE) began processing and distributing Landsat data to
investigators with test sites in South America. Other users of Landsat data who are not Landsat investigators may purchase video
imagery and computer compatible tapes in INPE's format from the Instituto, C.P. 515, 12.200 Sao Jose dos Campos, Sao Paulo,
Brazil.

Comparable Landsat data for test sites in Europe and North Africa will be available from Telspazio S.P.A., Corso d'Italia, 42,
00198, Rome, Italy, when that processing facility becomes operational later this year.

WHICH PAPER DID YOU READ?

Headline, December 27, 1975:

"Drought in Africa over; recovery projects begin."

- Tucson Daily Citizen

Headline, December 29, 1975:

"Food outlook grim; stocks low around world."

- Tucson Daily Citizen
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