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Land of Sunshine

Not Water
WITHOUT FIRE
WITHOUT COST
WITHOUT INCONVENIENCE

A Climax Solar Water
heater

Set on or set into (flush with) your roof will give
you the luxury of hot water without the dis-
comfort of manipulating a stove and heating
the interior of your house.

Over 2,000 in use in this locality. Any user
will tell you that the heater has more than paid
for its cost, and once known is indispensable.

l'hone Brown 171.

SOLAR MOTOR CO.
238-239 Bradbury Bldg. Loe Angeles

DEPARTMENT "B"

-Advertisement for Solar Water Heater appearing in
The Land of Sunshine, v. 15, no. 6, December 1901.

COVER: Photo taken from the top of a one -acre -foot reservoir overlooking the five -acre water harvesting
site in Avra Valley, on retired farmland approximately 30 km west of Tucson, Arizona. The lower
water reservoir also contains one -acre -foot of water and is used for temporary storage prior to
pumping into the reservoir. The gravity -fed sump and reservoir have been treated with sodium
chloride to decrease seepage, and the reservoir is covered with approximately 250,000 film cans to
decrease evaporation.

-photo by Martin Karpiscak
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MOSTAFA KAMAL TOLBA

Executive Director
United Nations Environmental Programme

Dr. Tolba has been Executive Director of UNEP since 1978, and holds the rank of Under -Secretary General of the United
Nations, as well. In 1977, he served as Secretary General of the UN Conferenceon Desertification in Nairobi, which led to a
world Plan of Action to halt the menace of spreading deserts that threatens the livelihoods of one fifth of Earth's population.
Arid Lands Newsletter is privileged to publish here Dr. Tolba's opening address to the Twelfth Governing Council of
UNEP, held in Nairobi in mid -May 1984.

Dr. Tolba was born in Zifta, north of Cairo on the Nile, moved to Cairo at the age of 10, later was graduated from the
University there with an honors degree in botany. He started lecturing while at work on his Master's degree in plant
physiology, and later acquired a doctorate (1949) from the Imperial College of London. Ten years later he won a prize as
Egypt's most distinguished botanist. Before his official and continuing affiliation with the UN, Dr. Tolba held various
cabinet posts in the Egyptian Government and later became Vice -President. A major turning point was his selection to lead
his country's delegation to the UN Conference on the Human Environment (Stockholm, 1972), where he had the
opportunity to demonstrate both his scientific knowledge and political acumen on a critical global issue. "Environmental
decisions are inseparable from political decisions," is his continuing belief and his steadfast commitment.

His colleagues know him well as one who "works harder perhaps than anybody in UNEP. His office hours at
headquarters match the dawn -to -dusk cycle of the African day at the equator - 12 hours.... Half the year he is flying the
world on a shuttle diplomacy to promote, negotiate, and discuss how to safeguard and enhance the environment for present
and future generations of man," as the Stockholm Conference demanded.

So, read his words, following, and ACT!
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DESERTIFICATION IS STOPPABLE

Seven years ago in this City the U.N. Conference on
Desertification attended by 94 nations and 73 observer
groups agreed on a Plan of Action to Combat Desertifi-
cation. By general agreement the Conference is considered
to have been one of the best prepared U.N. conferences of
the 1970s from a scientific standpoint. Though the Plan's
28 recommendations were ambitious in scope, they were
entirely in keeping with the extent and complexity of the
problem revealed by the studies prepared for the Confer-
ence. Effectively applied, those recommendations would
have put the international community in a position to
have halted desertification by the year 2000.

We are here now to review the current status of
desertification and the progress made during these seven
years to implement the Plan of Action designed by the
1977 Conference to combat it. We admit that our
assessment of the status and trends of desertification is
based on data which, for a number of regions, are not
entirely adequate. When in doubt, the experts who
conducted the survey erred on the side of caution. But
there is no dispute concerning facts. And the facts are
clear. Those who held such high hopes after the Deserti-
fication Conference that we would now be on course to
achieving the 1977 goal of stopping this environmental
phenomenon by the turn of the century, will find the
Report to UNEP which I prepared earlier this year ( *)
depressing reading.

The assessment finds no signs that the war against the
spread of desert -like conditions is being won. The goal set
by the Conference, to stop desertification by the Year
2000, must now, therefore, be considered an unrealistic
target.

In 1977, we met with appalling scenes of starvation and
destruction in the Sahel fresh in our minds. This year we
meet against the background of a new, more widespread
drought which may not yet have run its course. Scenes of
famine in Africa, dried -up dams, roads and railways
inundated by sand, and slaughtered livestock have once
again graphically shown the vulnerability of people living
in the world's drylands. In Ethiopia three million people
are experiencing famine, in Mozambique more than two
million. Worldwide, nearly 60 percent of the rural
inhabitants of the drylands are threatened by desert-
ification.

As the Desertification Conference recognized, drought
only exacerbates the insidious process of desertification.
There can be no doubt that if national governments and
the international community had applied the Plan's
prescriptions, the human suffering caused by last year's
rainfall failure would have been far less.

The message now is the same as it was in 1977: when
we cope with desertification we can cope with drought.
The difference between now and then is that now we have
no excuse. The framework for applying the known
remedies for desertification has existed for over six years;
the suffering of the millions of poor in the semiarid
regions should be on all our consciences.

In the seven years since the Conference we have learned
that desertification leads not only to a decline in producti-
vity, but also to an increase in atmospheric dust, destruc-
tion of natural water recycling and drainage systems, loss
of the genetic diversity so necessary for maintaining
industrial and agricultural productivity, and loss of
markets.

Ultimately desertification pushes villagers off the land
and into the already severely overcrowded slums and
shanty -towns of the region, or onto yet more marginal
lands. Still others are forced over national borders to seek
a better life. We have begun to call these people
environmental refugees.

Especially alarming are signs that desertification is
feeding itself. Loss of tree and other vegetation cover
could lead to a drying out of local climates by increasing
heat reflectivity and reducing the moisture content. The
sum of local climatic change may be one reason why the
drought in the Sahel which began in 1968 still persists.
Last year was the worst on record.

Currently, land irretrievably lost each year to desert
continues at 6 million hectares, and land rendered
unproductive is showing an increase over the 1980
estimate at 21 million hectares, an area approximately
the size of Bangladesh or more than one third the size of
Kenya. We estimate the cost of not stopping desertifi-
cation, in terms of loss in agricultural production over a
20 year period, to be in the area of $520 billion.

No price tag can be put on the toll desertification is
taking on the 850 million people whose livelihoods, of
course, are now considered at direct risk. The rural

( *) General Assessment of Progress in the Implementation of the Plan of Action to Combat Desertification, 1978 -1984.
Report of the Executive Director. UNEP/ GC.12/ 9. 16 February 1984. 58 +23 p.
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population in areas now known to be severely affected
has increased from 57 million in 1977 to 135 million. It is
true that in part, this jump in the figures arises from the
addition of sub -humid tropical areas now known to be
affected by desertification, but there is a definite increase
in the number of people affected in the dryland areas
included even within the 1977 definition.

The despair and hardship which desertification en-
genders cannot be quantified. Merely by trying to feed
their families, the poor who live in the world's drylands
and sub -humid tropics are locked into a cycle of destruc-
tion. They are bewildered and angry and they are looking
to governments, the U.N. and organizations represented
at this Council for the solutions.

inadequate. Many of the Plan's recommendations remain
a deadletter. Virtually nothing, for example, has been
done to implement the transnational projects and as of
today the Special Account set up by the General Assem-
bly in 1980 had received only $50,000.

The failure to apply the Plan of Action in any
meaningful way is only one casualty of a clear retreat
from the degree of multilateral cooperation which the
U.N. helped inspire. In his most recent report on the work
of the organization the Secretary General said that this
backslide must be reversed if and I quote -"we are to
avoid chaos and disaster on a scale hitherto unknown."

Your consideration of the findings of the assessment of
desertification, however, should not be distracted by
recrimination, or by futile debate on who is responsible

Despite UNEP's continued warnings of the threat posed by desertification, the response by developed and developing
countries alike has been totally inadequate.

Our assessment confirms that the Plan of Action itself
remains viable. Despite UNEP's continued warnings of
the threat posed by desertification, the response by
developed and developing countries alike has been totally

4

for what. After all, all of us are responsible. The
opportunity is to learn from our mistakes, to identify the
causes and to inspire a comprehensive and effective
commitment to defeating desertification.

This waterlogged farmland in Egypt has been rendered useless by poorly planned and engineered irrigation.
-UNEP /Sarah Errington



A major responsibility therefore devolves upon this
Council. Governments and the general public must be left
in no doubt that we are confronted by a process whose
destructive effects are comparable with a nuclear wea-
pons exchange; slower perhaps, but no less damaging to
people and the web of life that supports them.

A headline recently appeared in a major western
newspaper which said "March of Deserts Unstoppable ".
This fatalistic message is not the one we wish to convey.
Our assessment has turned up enough evidence to show
that when the plans are realistic they are workable and,
that, when properly motivated, people can combat
desertification.

Our basic task, therefore, is to adopt a realistic
Programme of Action for the next 15 years that is equal
to the increasing dangers that now confront the more
than ninety member states of the U.N. affected by
desertification. I have done my best to assist you in this
important task through the proposed action at the end of
the report before you. We must communicate in the
clearest form possible the benefits to be gained from
stopping further desertification and rehabilitating land
on the verge of turning to barren sand.

Economic self- interest, compassion and concern for
the fate of the coming generations are the motivations.
The resources that need to be mobilized are not massive;
the current estimate of the investment required each year
is $4.5 billion. The total external assistance to those
developing countries in need of such assistance amounts
to $2.4 billion. The cost of neglect has been shown to be
five times greater than the total cost of action. The bill
would amount to a tiny fraction of what we will spend on
arms between now and the end of the century: $70 billion
in efforts to halt desertification, and thereby construct
more favorable conditions for life; $15,000 billion for
producing and purchasing arms to threaten our life
support system.

The cost of neglect has been shown to be five times
greater than the total cost of action.

Nor need we think only about traditional aid schemes.
The governments have had before them for several years
now, through the General Assembly, a range of sug-
gestions, including the creation of an Independent Finan-
cial Corporation, which could help provide the additional
resources so desperately needed. Such arrangements
would also guarantee a measure of automaticity and
predictability in the provision of funding. The response
has been disappointingly slow. All governments which
have not yet done so have been requested by the General
Assembly to inform the Secretary General of their views

on these suggestions to allow it to take a position by the
end of next year.

The Consultative Group for Desertification Control is
a viable mechanism that needs urgent support and
strengthening. I am proposing another expansion of its
mandate and a better use of its potential.

Another lesson we have learned is that while the
problems are on a dauntingly large scale the response has
to be not only at the level of governments but also at the

Unless the people most affected are helped to help
themselves, the battle against desert encroachment can-
not be won.

level of individuals and small communities. Unless the
people most affected are helped to help themselves, the
battle against desert encroachment cannot be won. Some
non -governmental organizations have been particularly
successful in mobilizing local communities to take action.
Our assessment shows that the effectiveness of small -
scale projects focused on local problems compares very
favorably with the larger, more costly downward- directed
schemes promoted by governments and development
agencies. We are proposing that U.N. agencies should do
much more to provide matching funds to get more such
schemes and projects underway.

In the Indian state of Gujarat hundreds of thousands of
villagers and town dwellers have been involved in a
successful social forestry experiment. In Ethiopia, the
U.N.'s Food for Work programme has involved similar
numbers in soil terracing. Such successes give us hope
and show the way forward.

Another point comes over clearly from the assessment,
providing a signpost to future action. Unlike most
environmental problems no uncertainty surrounds the
causes of desertification. Outwardly they lie in the misuse
and overuse of fragile lands: the overgrazing, deforest-
ation, overcultivation, and poor irrigation practices that
destroy the biological productivity of the land. These
practices result from a complex mix of hidden causes,
which include unfair terms of trade, the increase in
human numbers, short term planning and sometimes just
sheer incompetence. The recommendations made by this
Council must take these hidden causes into account.

A major constraint identified by the assessment is the
low priority developing countries give to fighting desert-
ification. A new willingness on the part of their Govern-
ments to help the rural poor who, in the remote drylands,
tend to be politically feeble would undoubtedly encour-
age development assistance agencies to change their
priorities too. Though the destabilizing effects of desert-
ification may show up ultimately in the towns, it is in the
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Permanent water sources in arid and semiarid rangelands attract large numbers of people and livestock, such asthese shown

here in Sudan. These concentrations inevitably result in desertification, which moves out concentrically with time.
UNEP/ Sarah Errington

countryside that the battle will be won or lost. Thus, a top
priority is to channel more effort into conserving the
more than 3,000 million hectares of rangeland and
rainfed cropland already affected by desertification.
Greater attention should also be given to countering the
adverse consequences of irrigation schemes. The assess -
ment finds that 40 million hectares of irrigated land are.
affected. Another major constraint has been and con-
tinues to be the lack of resources. The failure to make
funds available lies in the reluctance to plan for the long
term, for our children. Investment in anti -desertification
by its very nature can only produce comparatively
modest, though largely' secure, returns over. a period of
decades. Overcoming this constraint depends on a new
preparedness by governments to change their time hori-
zons forplanning.

With so many apparently more immediate and pressing
problems, governments may feel they cannot afford to
concentrate on long term development projects like range
management and agro- forestry which produce so few
exportable surpluses. If this meeting is to be a success, it
must show why they cannot afford not to.

A critical element of the concerted approach that we
need to adopt is the urgent need for governments to draw
up national plans of action as recommended by the
Desertification Conference. Only three have done so.
And following, they must then set up the national
machineries to coordinate action. Only one has done so. ,

National plans to combat land deterioration should be
merged with plans for economic and social development,

6

but at the same time should have a clearly defined place
and allotted resources. A properly -funded and strate-
gically- placed national machinery would act as a forcing
house in the overall governmental process, ensuring that
all development plans take account of desertification. It
would also act as a point of leverage for raising additional
funds from donor nations and multilateral organizations.

The last and probably one of the most important
ingredients for success is more regional co- operation.
Like most environmental problems desertification pays
no heed to national boundaries. My report is recom-
mending, for example, the introduction of a mechanism. .
along the lines of U.N. Sudano Sahelian Office for the
nine southern African countries which have been so hard-
hit by the recent drought.

As I stated earlier, desertification is included in this
year's State of the Environment. Report as an area ripe for
co- operation between and amongst developed and devel-
oping nations.. India's success in coping with desert creep
in Rajasthan, for example, could have a wider application
in other developing nations. So too could China's success
with irrigation. What I am hoping is that the developed
nations which are experiencing their own desertification .
problems will be especially sympathetic to the plight of
developing nations whose capacity to tackle the problem
is so very much more limited. A new era of co- operation
on the environment could help give new purpose and
direction to the Dialogue and co- operation between
North and South.



In the final analysis, the preparedness of the inter-
national community to tackle the global threat posed by
desertification depends on a perception of the gravity of
the problem; on an understanding that the political and
economic security of all nations is already being under-
mined by desertification.

There are some encouraging signs that this is hap-
pening. For example, each Head of State attending the
recent meeting in Niger of CILSS, the Permanent
Interstate Committee for Drought Control in the Sahel,
identified tackling desertification as a top development
priority. The CILSS meeting has passed on a special
appeal to the June meeting in London of the leaders of
the West's major countries. We must hope that they
answer the call and channel more assistance through their
organization, the Club du Sahel.

of highly productive potential considered to be
at greatest risk

to concentrate on improved water management,
an aspect of environmental management which
rivals energy in importance

to give more emphasis to training and applied
studies to improve national anti -desertification
capabilities

to go down to the level of small community
projects and programmes

to overcome the political constraints to im-
proved regional co- operation, and

to launch a meaningful effort at the international
level.

For it is only when the tiny minority in government and among the public who now perceive the threats become.a majority
that the battle against the deserts will be won.

I feel that the recommendations and priority areas for
action set out in Part 3 of my report [UNEP / GC.12/ 9, p.48],
provide the framework for revitalizing the Action Plan as
well as areas for useful co- operation between and among
developed and developing countries. All represent vital
components but I would, in particular, emphasize the
need:

to greatly improve land use planning in drylands

to ensure that priority attention is given to land

This Governing Council must set the alarm bells
ringing and approve a Programme of Action that will be
workable. UNEP has done its best to mount an infor-
mation campaign to ensure that the public is aware of the
issues. For it is only when the tiny minority in government
and among the public who now perceive the threats
become a majority that the battle against the deserts will
be won. Desertification is threatening to go out of
control. Your opportunity is to spark off a new endeavor
to stop that happening.

An example of desertified rainfed cropland, Haiti. These eroded hillsides are a
resources, which in turn, is linked to overpopulation.

UNEP¡ Mark Edwards

esult of over- exploitation of available



CRIOLLO CATTLE OF NORTHWESTERN MEXICAN DESERTS

Gary Nabhan*

The Spanish criollo cattle radiated into many locally
adapted forms as they spread through the Americas, with
its most famous progeny being the Texas Longhorn
breed. In the deserts of northwest Mexico, criollo herds
established in the 1690s gradually evolved into "one of
the hardiest bovine types which natural selection has ever
produced," according to cattle historian John Rouse. Yet
by the time Rouse briefly travelled to this arid region in
the late 1960s, he lamented that "this type will probably
not survive another decade, and with its disappearance
will go...an irreplaceable ruminant which could someday
have made a significant contribution in an overcrowded
world."

Fortunately, recent interviews with livestock experts
suggest that criollos have not only persisted in isolated
areas, but their remarkable adaptations are being recon-

sidered. A 1981 survey of cattle breeds in the state of
Sonora indicated that 63,000 head of "criollo corriente"
or "native/ Spanish cattle" remained there, primarily in
the rugged sierras of eastern Sonora. Centered around
the Sahuaripa, Sonora vicinity, the criollo corriente
population runs on open ranges in mixed herds, among
nearly a million "criollos cruzadas" or crosses with more
recent introductions. Even in mixed herds, the criollos
are known to forage differently, feeding upon a wider
range of thornscrub vegetation than Zebu or European
cattle breeds. They are considered hardy, but inferior in
their ability for weight gain in wet years. They neverthe-
less command excellent prices from buyers who purchase
them on contract for U.S. rodeos.

In Baja California, criollos have evolved into an even
hardier form, sometimes referred to as chinampos.

An example of Criollo cattle.
- Drawing hr Kar Mirocha

*University of Arizona, Office of Arid Lands Studies, Tucson
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Perhaps 20% of the range cattle remaining in Baja
California are criollos, with the purest examples per-
sisting near Mulegé. They have been the long -term
interest of a gifted veterinarian and ecologist, Dr. Aurelio
Martinez Balboa of La Paz. He has documented how
their 280 years of adaptation to desert conditions has
resulted in a breed that is much like a wild desert
herbivore in behavior and physiology. The criollos of
Baja California have diverged from a parental form that
weighed perhaps 500 kg to one that now weighs 300 -350
kg. It is most active at night, and is primarily a browser on
mesquite and palo verde, shrubs, cacti and succulents, the
latter two providing it with much of its water. Under the
same desert conditions, Baja criollos have a lower

metabolic rate, and their body temperatures remain at or
under normal levels, while Angus and Herefords have I
to 1.5° C higher temperatures under stress.

In 1979, Dr. Martinez proposed founding of an
experimental ranch under a National Program for the
Rehabilitation of Criollo Livestock at that time estab-
lished by the Mexican government. Economic difficulties
and political changes have kept plans for this ranch from
proceeding. However, there is now some representation
of criollos in Mexican livestock semen repositories. Dr.
Martinez continues to have the implementation of such a
program as his life goal; he may be contacted at Apartado
Postal 43, 23000, La Paz, Baja California Sur, MEXICO.

REFERENCES
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Americas. University of Oklahoma Press, Norman.
303 p.

FROM SMALL BEGINNINGS ... ??

JERUSALEM -A mosquito infestation in Gulf of Aqaba port cities has brought Israel and
Jordan into direct contact, despite the state of war that has existed between them since 1948,
said a government official and an Israeli newspaper report.

Haaretz newspaper and an Israeli official said yesterday that mosquitoes plaguing the twin
cities of Eilat and Aqaba on either side of the Israel -Jordan border were among local problems
being discussed by low -level Israeli and Jordanian officials in a "de facto" peace. Talks also
covered water supplies from the Jordan River and extraction of phosphates from the Dead
Sea.

-Associated Press,
July 9, 1984
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WATER HARVESTING AND EVAPORATION SUPPRESSION

Martin M. Karpiscak, Kennith E. Foster, and R. Leslie Rawles*

INTRODUCTION

Since 1975 the City of Tucson, Arizona, has purchased
and retired from traditional groundwater irrigated agri-
culture over 5,000 ha of farmland in the Avra Valley to
allow transfer of groundwater to the City for municipal
use. Recently the City Council has authorized the
purchase of additional farmland to increase the amount
of water that can be transferred to the urban population.
Avra Valley, approximately 30 km west of Tucson, is a
separate groundwater sub -basin, and supports a pre-
dominantly agricultural economy. Groundwater develop-
ment there began in the late 1930's and peaked by 1954
when approximately 12,000 ha were cultivated.

Retired farmland presents a management challenge
and an untapped economic potential. Once farming
ceases, Russian thistle (Salsola kali L.) rapidly invades
fallow ground. The young seedling Russian thistle plants
emerge in response to spring rains and eventually grow to
several feet in diameter. They mature and upon senes-
cence are easily windblown and can cause great manage-
ment problems to neighboring farmers (Karpiscak
et al., 1981).

Fragile semiarid ecosystems such as those in Avra
Valley present rehabilitation challenges once they have
been disturbed and abandoned. These lands do not revert
to desert growth without considerable passage of time, if
at all, and weeds and dust become problems.

Since the average annual rainfall in Avra Valley does
not exceed 250mm, agricultural crops cannot be grown
without supplemental irrigation. Groundwater has tradi-
tionally been the source of this supplemental water;
however, this source of water is no longer available in
retired farmland nor is it available without limits from
the underground aquifer in active farmland. An alterna-
tive to the use of groundwater is the use of techniques to
concentrate the existing limited rainfall and storing
excess water for later use. This practice is called water
harvesting.

The quantity of runoff increases per unit area as the
size of watersheds decreases. Applying this principle to
catchments, Shanan and Tadmor (1979) found that,
under given climatic and soil conditions, runoff per unit
area was increased from 10 to 30 times when catchment

areas were reduced from 5,000 ha to 0.02 ha. The
principal reason for this increased water yield is the
reduction in water loss by infiltration preceding and
following peak flow. In general, water yields increase
when the time -to- peak -flow is minimized.

Runoff also can be increased by reducing the infiltra-
tion rate, which in turn reduces the time it takes for the
flow to reach its peak. Both techniques result in an
increase in runoff and a proportionate increase in the
water -supply rate. Infiltration rates can be reduced from
catchments by removing weeds, adding Na+ and com-
pacting soil (Baver, 1961). Common table salt (NaCl) is
usually the least expensive source of Na +, which increases
the conductivity of water, retards weed growth, and
decreases the infiltration rate (Dutt and McCreary,
1974).

A water harvesting agrisystem was developed on
retired farmland by the University of Arizona, College of
Agriculture, in cooperation with the City of Tucson.

THE AGRISYSTEM

The agrisystem described here is located within the
Upper Santa Cruz Sub -basin in Avra Valley on the
former Growers Finance Farm (Sec. 27, T145, R11E),
now owned by the City of Tucson (Figure 1).

Reservoirs and Catchments
The combined design capacity for the gravity fed sump

and the main storage reservoir is approximately 2,500 m3
of water (Figure 2). The sump and reservoir were treated
with sodium chloride to decrease seepage and the reser-
voir is covered with approximately 250,000 film cans to
decrease evaporation (see section on evaporation sup-
pression, below).

Sixteen sodium chloride treated catchments covering
an area of approximately 1.6 ha are used to concentrate
rainfall runoff around the crops in untreated planting
areas at the base of the catchments (Figure 3). Excessive
runoff is directed into a collecting channel and then flows
into the sump. The catchments are 91 m in length and vary
from 6 to 18m in width.

*Research Associate, Director, and Research Assistant. Office of Arid Lands Studies, College of Agriculture, University of
Arizona, Tucson, Arizona 85719, USA.
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Fig. 2. Avra Valley Water Harvesting Agrisystem.

Fig. 3. Cross Section of Catchments.

Irrigation System
The irrigation system consists of a 6,000 W centrifugal

pump, an 8 cm PVC pipeline connecting the sump and
reservoir to the pump, a 5cm PVC pipeline connecting
the pump to the field plots, and 2cm polyethylene
driplines equipped with 0.01 m3/ hour (Reed Model E -2)
drip emitters (Figures 4 and 5). A valving system permits
movement of water from sump to reservoir, from reser-
voir to sump, and from either the sump or reservoir to the
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field. Screens on the input ends of the 8cm pipeline help
prevent foreign material such as weeds from entering the
system, and a fine mesh filter is installed in front of the
water meter. A water meter records the total amount of
water applied to the plants. Sixteen 3cm metal risers are
capped with 3cm gate valves at the head of each
catchment. Polyethylene driplines are attached to the
gate valves and staked to prevent the lines from moving.
Removable screw caps are used at the end of each of the



driplines and at both ends of the 5cm PVC line to
facilitate cleaning of the system.

Crop Plants
High -yield, high- valve, and/ or drought -tolerant crops

such as wine grapes, jojoba (Simmondsia Chinensis,
Link, Schneider), olives, mondell pine (Pinus eldarica
Medw.), aleppo pine (Pinus halepensis Mill.), Arizona
cypress (Cupressus arizonica Greene, Fig. 5), guayule
(Parthenium argentatum Gray), and eucalyptus are being
grown. Other crops such as corn, melons, and cotton
have also been grown. Perennial species such as the
mondell pines, eucalyptus and Arizona cypress appear to
be particularly suitable for cultivation at the agrisystem.
The perennial habit facilitates the use of a drip irrigation
system and minimizes weed problems.

The growth of the mondell pines and Arizona cypress
since transplanting to the agrisystem is presented in
Table 1.

3/4' Dripline

1' Pipeline

2' Pipeline

3' Pipeline

Screw cap

Table 1

Growth of Arizona Cypress and
Mondell Pine transplants from
September 1982 to March 1984

Arizona
Cypress

Mondell
Pine

Survival*
(3/ 30/ 84)

Average height
(3/ 30/ 84)

Increase in height
(9/2/82 to
3/30/84)

52.2%

1046mm

695mm

57.5%

721 mm

467mm

*Plants were lost during a flood in October 1983.

Fig. 4. Irrigation system at Avra Valley Water
Harvesting Agrisystem.

Fig. 5. Arizona cypress
(Cupressus arizonica Greene)



EVAPORATION SUPPRESSION

The major problem of water harvesting systems during
long -term storage is loss from seepage and evaporation.
Techniques to reduce losses from seepage include treating
or coating the interior of the storage reservoir with
compounds such as sodium chloride, and materials such
as bentonite clay, soil cement, synthetic membranes, and
poured concrete linings. Evaporation losses in storage
reservoirs, however, are much more difficult to control.
Generally, there are four approaches for evaporation
suppression: 1) reducing the water surface area, 2) de-
creasing the wind velocity directly over the reservoir, 3)
decreasing the input of solar energy that penetrates the
water surface, or 4) covering the reservoir with some
impermeable barrier.

The Avra Valley region averages less than 250cm
rainfall annually. Evaporation, as measured at the Uni-
versity of Arizona, approximates 3m /yr (Table 2). Thus,
one of the major priorities of this project has been the
development of a method that would effectively reduce
evaporational loss from the main storage reservoir.

Methods of Evaporation Control
Three major approaches have been used to suppress

evaporation: 1) application of chemicals, 2) use of float-
ing devices, and 3) use of physical covers.

Chemicals of choice are those that form thin mono-
layer films on the water surface. A number of researchers
(Shanmugam, 1968; Crow and Mitchell, 1975; Rutherford
and Byers, 1973; and Nicholaichuk, 1978) have found
that covering the surface with hexadeconol and octa-
decanol reduces evaporation from 18% to 47% (Nichol-
aichuk, 1978; Rutherford and Byers, 1973), depending on
geographical location and meteorological parameters. In a
study in which reflective properties were carefully assayed,
Beard and Gainer (1970) found that different monolayers
with hypothetical reflective properties reduced evapor-
ation from 25% to 45 %. Although Garrett (1971) found
that application of monolayer films inhibits small wave
formation (thus inhibiting water vapor transport into the
atmosphere), Crow and Mitchell (1975) found disruption
of continuous cover of the monolayer film from high
wind speeds and / or shifting winds, resulting in excessive
evaporation. In general, the two major problems with
using monolayer film are the high cost of maintenance
and the disruption of the surface coating by ambient
meteorological conditions. Cluff (1981) noted that a
monolayer film is more cost effective on a large scale than
on a small one; thus its commercial application on small
agricultural reservoirs has been precluded.

A number of other researchers have experimented with
a variety of floating devices to suppress evaporation.
Crow and Manges (1967) compared the use of chemical
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Table 2
Average Evaporation Rate Recorded in Tucson at the

University of Arizona for the Period 1963 - 1973
(Sellers and Hill, 1974)

Month Evaporation
(mm)

January 98.55
February 134.11
March 193.04
April 268.48
May 381.00
June 410.21
July 374.65
August 308.36
September 284.73
October 202.18
November 124.71
December 80.26

Total 2860.28

and nonchemical techniques for suppressing evaporation
by testing wind baffles, Styrofoam, and polypropylene
mesh individually and in combination with chemical
films. The authors found that a combination of poly-
propylene mesh and monomolecular film reduced the
effects of wind speed at the water surface and also
reflected incoming radiation. To reduce evaporation,
Myers and Frasier (1970) studied the use of calcium
carbonate dust, silica sand, polystyrene beads, chopped
Styrogoam, and perlite. Reduction ranged from 21% for
water repellent sand to 64% for chopped Styrofoam. In
another study, Cooley and Cluff (1972) found that perlite
ore reduced evaporation by approximately 19 %; however,
the authors observed that floating perlite becomes satu-
rated, loses its buoyancy, and thus becomes useless as a
means of reducing evaporational losses. In general, the
major problems with other floating devices (Styrofoam,
mesh, beads, etc.) include susceptibility to wind removal
and deterioration due to ultraviolet radiation.

A number of investigators (Cluff, 1967; Cooley, 1970)
have studied a variety of materials that can be used to
cover a small pond or reservoir. Crow (1973) found that
3cm -thick Styrofoam rafts covering 48% of the surface
area reduced evaporation 35 %. When the rafts were
painted white, covering 45% of the surface area reduced
evaporation by 49 %. Cluff (1972) has also investigated
the use of expanded polystyrene sheets joined to form a
continuous raft. Problems with Styrofoam, however,



Fig. 6. Main reservoir, Avra Valley Water Harvesting Site, displaying black plastic fi cans covering 450 2"su ace area

Fig. 7. Black plastic film cans, Avra Valley Water Harvesting Site, showing effectiveness in reducing surface wave action
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include loss of cover due to high speed winds and
destruction from ultraviolet radiation. In another study,
Cluff (1977) found that crushed expanded polystyrene
reduced evaporation by about 50 %; however, heavy
winds overturned the film, causing it to become wetted,
thus reducing the effectiveness of the material to 10 %.

The Solution
During the course of investigating the various devices

and methods of evaporation suppression, we have found
that film cans appear to provide a long -lasting protective
cover that effectively reduces evaporational loss. Four
kinds of film cans are available: 1) black plastic film
cans, 2) gray plastic film cans, 3) clear plastic film cans,
and 4) metal film cans. Because metal film cans are not
readily available and tend to oxidize, they were discarded
early in this study.

Clear plastic, gray plastic, and black plastic film cans
were placed in 37.5cm- by- 36.8cm brown plastic evapor-
ation pans. Evaporational loss was reduced by 55% to
70 %, depending on the time of year and the type of film
can (Table 3).

During the period of February 21, 1983 through April
11, 1983, clear plastic film cans containing a small
amount of water effectively reduced evaporation by
70.6 %. In general, however, there were three problems
encountered when using the clear plastic cans: 1) they
tend to leak and thus float too low in the water, 2) they
do not reduce evaporation as effectively as the black
plastic containers, which do not permit the transmission
of sunlight energy into the water, and 3) they tend to
break down after a year of exposure to direct sunlight.

Black plastic film cans reduced evaporational loss by
62.3% in the period of April 11, 1983 through May 9,
1983, and by 55.4% during the period of May 9, 1983
through June 15, 1983 (Table 3). Gray plastic film cans
were slightly more effective than the black plastic film
cans in reducing evaporational loss during these periods,
possibly because of greater reflectivity. Although gray
plastic film cans have many of the same desirable
qualities as the black plastic film cans, they are not as
readily available.

The plastic film cans of choice were manufactured by
Eastman Kodak Corporation and measure 30mm in
diameter by 50mm in length. The black plastic film cans
are composed of black plastic bottoms and gray tops.
Approximately 480 plastic cans are required to cover a
square meter of surface area. Cost at slightly more than
$0.01/ can is $5.20/ m2.

The black plastic film cans do not leak and are not
subject to destruction by ultraviolet radiation (Figure 6).
These results correspond with an earlier report in which
black, all plastic balls (polyethylene with a 2% to 5%
admixture of carbon black), 45mm in diameter were used
to reduce odors emanating from noxious liquids (Anony-
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Table 3

Evaporation Reduction as Determined
from Evaporation Pans

Type of
Cover

Uncovered

Black plastic film
cans without caps

Evaporation
Evaporation Mean Reduction

(mm) (mm) ( %)

February 15 - February 21
31 31

31

26 26.5 14.5

27

February 21 - April 11

Uncovered 289 290.5
292

Black plastic 84
film cans 86 85 70.7

Clear plastic film 81

cans (w /water) 90 85.5 70.6

April 11 - May 9

Uncovered 289 285.5
282

Black plastic 109

film cans 106 107.5 62.3

Gray plastic 84
film cans 79 81.5 71.5

May 9 - June 15
Uncovered 577

561 569

Black plastic 253
film cans 255 254 55.4

Gray plastic 224
film cans 235 229.5 59.7

mous, 1972). The authors of this study found that the
addition of carbon black rendered the material resistant
to ultraviolet radiation.

In addition to resistance to the destructive effects of
ultraviolet radiation, black plastic film cans also appear
effective in reducing wave action on the surface (Figure
7). The film cans increase the boundary layer resistance to
evaporation by decreasing the wind velocity at the water
surface. Unlike spherical objects, the cylindrical form of
the film cans also reduce any tendency to roll in the wind.
The cans are also self adjusting to varying changes in
water levels.

Black plastic film cans or similar manufactured black
plastic cylinders appear to be a potentially effective, low
cost, durable, wind -stable method for reducing evapora-
tion from small reservoirs.
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Editorially speaking:

ONE OF US MUST BE WRONG
Fools Rush In: Pt. 4

Shown below is an update of statistics on Infant Mortality Rates per 1,000 births in selected
arid countries, as published originally in Arid Lands Newsletter, October 1980 (Fools Rush In,
Pt. 2). The table showing these figures included other population data for selected arid
countries as taken from the Population Reference Bureau's 1980 World Population Data
Sheet. The update column shows contrasting figures taken from a study by Dr. Roy L.
Prosterman entitled `The Decline in Hunger- Related Deaths,' as one of the Hunger Project
Papers. Prosterman's figures are taken from the United Nations Bulletin, No. 14: `Infant
Mortality: World Estimates and Projections, 1950- 2025.'

1980* 1980 -85 ** 1980* 1980 -85 **

AFGHANISTAN 226 204.8 MAURITANIA 187 137.3

ALGERIA 142 109.8 MEXICO 70 52.1

ARGENTINA 45 43.2 MOROCCO 133 100

AUSTRALIA 12 10.6 NAMIBIA III 115.4

BOTSWANA. 97 79.1 NIGER 200 140

CHAD 165 142.8 OMAN 142 121.1

CHILE 40 40 PAKISTAN 142 119.8

EGYPT 90 96.7 PERU 92 81.9

ETHIOPIA 162 143.4 QATAR 138 49.6

INDIA 134 117.9 SAUDI ARABIA 150 106.5

IRAN 112 100.7 SENEGAL 160 141.1

IRAQ 104 72 SOMALIA 177 143.4

ISRAEL 15 15 SUDAN 141 117.8

JORDAN 97 614 SYRIA 114 56.7

KENYA 83 81.6 TUNISIA 125 93

KUWAIT 39 31.8 UNITED ARAB EMIRATES 138 49.6

LIBYA 130 93.4 UPPER VOLTA 182 203.5

MALI 190 148.5 YEMEN (N) 160 153.4

His presentation is a sanguine one, despite his warning that the absolute numbers of
hunger- related infant deaths continue too high to be acceptable in the world of today. He
acknowledged the momentum engendered by a child -bearing generation now of age which
produces those absolute increases in numbers. He focuses on the fact that the gross numbers
are down from 41,000 /day, 28 /minute, 21 /children under 5, to 13 to 18 million hunger -
related deaths now occurring: only 35,000/ day, 24/ minute, 18/ children under 5. We leave it to
our readers to calculate the percentage of those 13 -18 million that may be in arid lands.

*Arid Lands Newsletter, No. 12, October 1980, p. 14 -18
* *Hunger Project Papers, No. 1, May 1984. 2015 Steiner St., San Francisco, CA 94115. ISSN 0743 -6416.
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A gloomier analysis comes from the Inter- American Development Bank, in its IDB
Newsletter for December 1983:

. . . The population issue is more serious today than it was 10 to 20 years ago. The
still high rates of population growth are now combining with growing pressures
stemming from the large number of births occurring since the 1950s. Beginning in the
1930s, death rates in developing countries dropped sharply, The birth rate did not. The
decline in the death rate, particularly after WWII, was due largely to imported
technology. In contrast, declines in the birth rate depend greatly on slow changes in
cultural norms. . . .'

And still more depressing are the words of Edouard Saouma, FAO Director in addressing
the 13th biennial regional FAO conference for Africa, Harare, Zimbabwe, on July 23, 1984,
when he called for the greatest urgency in tackling the continent's explosive population growth
which seem s to be still accelerating. `Africa has the highest population growth in the world,' he
reminds us, 'as high as 4 percent in some countries. Many African nations if they do not take
action encouraging a drop in fertility rates, are speeding headlong to disaster. The battle is a
critical one for Africa's 40 nations and the continent's 500 million people.'

And if you find it hard to believe that 31 of a total of 36 of those arid countries cited in the
table on the previous page, have to varying degrees reduced their infant mortality rate, we urge
you to realize that they are estimates only, projections; that our population problems are not
thereby resolved but perhaps exacerbated by the actual increased numbers of those survivors
who must be fed and nourished. Yes, fewer are dying, but we must face the contradictory
message that this conveys: survive? how? and for what kind of future?

-pp

INTERNATIONAL CONFERENCE ON POPULATION, 2nd, Mexico City, August 6 -13, 1984

UN- sponsored, as was the 1st held in 1974, this gathering is expected to review not only what progress has been made, if
any, in the decade between the two, but to face the overriding question of '... whether the world community is prepared to
commit the energy and resources to meeting the long -term objective of how the world will provide for those 10.2 billion
individuals who will occupy our planet in the year 2100.' [ -Jyoti Shankar Singh, in Development Forum, v. 12, no. 5, June
1984]

Other features in this issue of Development Forum deal with 'Africa's Population Alert,' 'The Teenage Mothers,'
`Widening Choice,' and `World [Population] Policies Inquiry.'

? ? ? WOULD YOU BELIEVE ? ? ?

. . that it could HAIL in mid -July in the Sonoran Desert? It did, during the early
evening of July 22, 1984, in Tucson, Arizona, during a wild monsoon -type storm that
inundated parts of the city with nearly 2 inches of rain in an hour. Many of the
hailstones were an inch in diameter. Of course it won't be official, since neither a drop
nor a stone fell at the local National Weather Service post!
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VISITORS TO OALS/UA

Argentina:
Enrique L. Marmillon, Presidente, Estan-
cias del Conlara, S.A., 1073 Cabrera,
Santa Rosa del Conlara, here to study
water harvesting and mesquite, June 1984

China:
Ambassador Zhang Wenjin, Peoples Re-
public of China, here to meet with College
of Agriculture/ Office of Arid Lands
Studies key personnel, to learn of mutual
research interests and contacts, Octo-
ber 31, 1983

Ambassador Zhang Wenjin

India:
Dr. E. R. R. Iyengar, Coordinator of Phyto-
salinity Discipline, Central Salt & Marine
Chemicals Research Institute, Bhavnagar,
here under the auspices of the National
Science Foundation, to investigate coop-
erative research projects, particularly in
jojoba, guayule, halophytes, and densific-
ation technology, December 1983

Israel:
Meir Forti, visiting scholar from Ben-
Gurion University of the Negev, Beer-
Sheba, Israel, summer 1984

Ivory Coast:
Jeffrey Goodson, USAID, here to attend
a remote sensing workshop, June 1984,
before leaving to assume a position as
regional natural resource advisor for Cen-
tral and West Africa, with headquarters
in Abidjan
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Nigeria:
Dr. B. M. Sharma, Department of Botany,
University of Ibadan, July 17, 1984

InformalrcPt rt
+rid lands natural reso

',mQno. eme

Dr. B. M. Sharma

Yemen Arab Republic:

Yemeni officials visited OALS mid -July
1984, in connection with the CID Yemen
Agricultural Development Support Pro-
gram, of which the Documentation and
Learning Resource Center (DLRC) is a
part under the aegis of OALS. Those
present included:

Dr. Royal Brooks, Chief of Party,
CID, Sanaa

Abdul Hafeez Karhash, General Co-
Manager, Ministry of Agriculture
and Fisheries

Lutf Al -Ansi, Director General of
Planning and Statistics

Dr. Hussein Ali Al- Fagih,.Director
General of Irrigation

Dr. Mohammed Abd Al- Wahab,
Deputy General of Irrigation

Dr. Mohammed Al- Ghashim, Director
General, Agricultural Services

Hassan Al- Horaibi, Director General,
Central Highland Authority

Abdul Moniem Hashim, Director
General, Tihama Development
Authority

Dr. Robert G. Varady DLRC Subproject
Director, took them on a tour of the Salt
River Project, Phoenix area; the Page
Ranch [see Arid Lands Newsletter, No.
17, October 1982, p. 8 -13], and the Avra
Valley water harvesting facility [see this
issue, p. 10 -17].



American University in Cairo's

DESERT DEVELOPMENT PROGRAM

Visitors from the American University in Cairo's
Desert Development Program who visited the Office of
Arid Lands Studies in June and July 1984 included Dr.
Adli Bishay, Dr. Hosny El Lakany, and Dr. Ismael El
Bagouri.

Bishay, founding Director of AUC's Desert Develop-
ment Program, reported in an interview that they were
particularly interested in determining the state -of- the -art
of desert development in the U.S. so that AUC's USAID-
sponsored project to establish linkages with comparable
institutions can go forward. An outgrowth of a 1978
NSF -sponsored workshop in Cairo, the AUC program
initially was designated to provide the leadership in
creating a demonstration and training project in newly.
reclaimed desert areas, applying alternative approaches
to integrated desert development. Bishay affirms that
appropriate technology based on an interdisciplinary
approach is paramount in consideration of undertakings
within the framework of local resources and social norms
which do not sacrifice adequate health and environmental
standards.

The need for documentation resources has already
created a `library' at Sadat City where the AUC's Desert
Development Demonstration and Training (DDDT)
activities go forward. There, an architecturally stunning
and indigenous building to house the headquarters of the
DDDT, including the Library, is already in place, with
Australian Ann Bower as its librarian. Our Egyptian
visitors emphasized their conviction that a facility such as
the University of Arizona's Office of Arid Lands Studies
documentation center is a model for their development,
and all present hope that mutually beneficial cooperative
linkages will be positively successful.

Desert Project Director, Dr. Adli Bishay (left) looks on
as Dr. Ismael El Bagouri (center) and Farm Manager,
Dennis Bower inspect roots of a lupine plant.

-photo courtesy of AUC News, v. 5, no. 3

Dr. Hosny El Lakany, Forestry Manager
-photo courtesy of AUC News, v. 5, no. 3

Dr. El Lakany, technical coordinator of the desert
farming systems including the forestry aspects of the
entire program, believes that `. . . we should modify
ourselves and our thinking to the desert' -not the other
way around. He is sensitively aware that ecologically `the
desert is very fragile and any mishandling will ruin it.'

Dr. Bagouri, soil scientist seconded to AUC from the
Desert Institute, Mataria, Cairo, here alone a month
before Bishay's and El Lukany's visit, is experimenting
with the program's sandy soils by building up the humus
or organic matter, which helps hold water and supply
more nutrients to the plants. He was interested particu-
larly in our water harvesting experiments [see article re
this undertaking elsewhere in this issue ofA LN], as well
as our commitment to new crops and bioenergy
developments.

With the visitors they brought with them printed
materials such as AUC NEWS, v. 5, no. 3, 1983/ 84,
featuring the lead story `Desert Team Tracks the Future,'
and a 44 -page exposition of the DDDT's technological
and biological practices, as well as community planning.
Write to American University in Cairo, DDDT, 113
Sharia Kasr El Aini, Cairo, or to the American University
in Cairo, 866 United Nations Plaza, New York, N.Y.
10017.
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? ?? HAVE YOU SEEN ? ??

Beazley, Elizabeth /Harverson, M. (1983) Living with the
desert: Working buildings of the Iranian Plateau. Aris &
Phillips, Ltd., Teddington House, Warminster, Wilt-
shire, England, BA12 8PQ. 132 p. $48.00. 0 85668 192 X

`This is a carefully researched, beautifully produced
work of scholarship which should not be missed.' -SPAB.
60 photos, illus.

Camel Newsletter, v. 1, no. 1, April 1984. Arab Center for
the Studies of Arid Zones and Dry Lands (ACSAD),
P.O. Box 2440, Damascus, Syria. $5.00 US /yr.

In his message to readers of this first issue, the Director
General of ACSAD, Dr. Mohamed El- Khash, points out
that the Camel Newsletter is `designed to facilitate the
exchange of information and experience in camel pro-
duction among the scientists engaged in camel research
for better understanding, appreciation and recognition of
this valuable animal.' In addition to news and notes, there
are book and publication reviews, an article on the study
of `Important camel diseases in northern Kenya with
special emphasis on their control,' and a comprehensive
update on Farid's Camelids Bibliography (84 refs.). Brief
issue summaries in French and Arabic.

Campos- Lopez, Enrique/ Anderson, Robert J., eds. (1983)
Natural resources and development in arid regions.
Westview Press, Inc., 5500 Central Ave., Boulder,
Colorado 80301. 326 p. ISBN 0- 86531- 418 -7.

Based on papers given at a 1980 conference on
`Renewable Resources and Regional Development: The
Case of the Semi -Arid Zones' held in Morelos, Mexico,
and sponsored by CIQA, CONACYT, and CONAZA,
this compilation includes a section on arid climates with
two papers on Mexico particularly and the Chihuahuan
Desert; a section on resource physiographic survey,
techniques for vegetation mapping, and computer enhance-
ment of Landsat data (with special reference to guayule);
another section on development options, with papers on
strategies for the prevention of desertification, adverse
effects of economic development on agriculture, mining,
renewable energy resources, crop alternatives, solar
radiation; and finally, assessing technologies and inter-
disciplinary research. The overall conclusion appears to
be one that supports applied systems analysis incorpo-
rated in a social effort for widespread training in the
planning of the utilization of the resource systems,
seeking sustainability, equity in distribution, cost and
productivity and opportunity in their availability.
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Consortium for International Development, et al (1983)
Range livestock production in the Peoples Republic of
China, proceedings of the International Symposium held
at New Mexico State University, March 9 -10, 1983.
Sponsored by CID, Winrock International Livestock
Research & Training Center, Society for Range Manage-
ment, New Mexico State University. 129 p.

Topics: Range livestock production in the PRC, an
overview; Forage crop- livestock integration; Range man-
agement and range livestock sector development strategy
in the PRC; Potential role of external assistance to the
range livestock sector of the PRC. Photographs, tables,
maps.

Francis, John B. /Ganzel, Richard, eds. (1984) Western
public lands, the management of natural resources in a
time of declining Federalism. Rowman & Allanheld, 81
Adams Dr., Totowa, New Jersey 07512. 312 p.
ISBN 0- 86598- 147 -4.

An assessment of the conflicts surrounding Federal
land and resource policies of the last two decades.
Skirmishes among western governors, legislators, special
interest groups, and the Federal government culminated
the `Sagebrush Rebellion,' intensified as time went on,
and finally erupted into protests over Federal environ-
mental initiatives. The roots of these conflicts and the
future directions of Federalism are the subject of studies
in this book, topics of more than local US interest as
LDCs worldwide face many of the same dilemmas.
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Framji, K.K. /Garg, B.D. /Luthra, S.D.L. (1983) Irri-
gation and drainage in the world: A global review. 3d
ed., rev. /enl. International Commission on Irrigation
and Drainage, 48 Nyaya Marg, Chanakyapuri, New
Delhi 110 021, India. $43.00 US.

Arid countries covered include Saudi Arabia, Sudan,
Syria, Tunisia, Yemen. Reviews climate and rainfall,
population, land resources, water resources, irrigation
and drainage methods used, field water management,
economics/ financing of projects, water laws and inter-
state agreements.

Grenot, Claude J. (1983) Desierto Chihuahuense: Fauna
del bolsón de Mapimî. Universidad Autónoma Chapingo,
Departmento de Zonas Aridas, Chapingo, México. 63 p.

Contents: 1) Aspecto fisico de los desiertos calidos:
clima, diversas formas topográficas, lluvia y explosión
biológica, microclima; 2) el Desierto Chihuaheunse, La
Reserva de la Biosfera de Mapimi: situación y fisionomía;
estructura y organizaciôn de la comunidad de pequeños
vertebrados, ritmos biológicos, estrategias de reparto de
recursos, especies amenazadas y desaparecidas. Photo-
graphs, maps, figures, references.

Jackson, J.K. /Taylor II, G.F. /Condé- Wane, C. (1983)
Management of the natural forest in the Sahel region.
Organisation for Economic Cooperation and Develop-
ment/Permanent Interstate Committee for Drought Con-
trol in the Sahel. Available Club du Sahel, 2, rue André-
Pascal, 75775 Paris Cedex 16. 114 p. Also available in
French as Gestion des Ressources Forestières Naturelles
dans la Region du Sahel. (Sahel D (83)232.)

A publication issued under AID's Forestry Develop-
ment Activities, Technical Assistance Program, this joint
OECD / CILSS undertaking emphasizes the potential
productivity of natural forests, how this can be increased,
and the administrative measures needed to manage
natural forests. It is concerned mainly with forests as a
source of wood, setting aside for the time the important
question of forest grazing and browse, as well as the
function of the forest as a wildlife habitat. The overview
covers Cart, Verde Islands, Mauritania, Senegal, the
Gambia, Upper Volta, Niger, and Chad. Tables, refer-
ences.

Journal of Arid Environments (1984) [Special issue on
desert birds], v. 7, no. 2 June. Academic Press, Inc.,
24 -28 Oval Rd., London NWI 7DX, England / 111 Fifth
Ave., N.Y. 10003. ISSN 0140 -1963.

Includes papers given at the 18th International Ornitho-
logical Congress in Moscow, August. 1982. Covered are
such topics as Physiological studies of desert birds;
Adaptations of desert birds: Sandgrouse; On some adapt-
ations of birds due to the anthropogenic effects on the
Kara Kum Desert; the Ecological -physiological adapta-
tions of water' metabolism in desert birds; and Levels and
aspects of convergent adaptations in desert birds.

Lutheran World Federation, Department of World
Service (1984) Mauritania, Annual Report 1983. B.P. 431,
Nouakchott, Mauritania. 32 p.

The LWF in Mauritania for nearly a decade has
focused on the reafforestation program, an improved
land use system, particularly in the Assaba Region,
village development projects, communal health training
program, distribution of goods. This detailed report of
activity in these fields is illustrated with many photo-
graphs, maps, and budgetary information.
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Menenti, M. (1984) Physical aspects and determination
of evaporation in deserts applying remote sensing tech-
niques. Institute for Land and Water Management
Research, [Report 10]. Instituut v. Cultuurtechniek en
Waterhuishouding, P.O. Box 35, 6700 AA Wageningen,
The Netherlands. 202 p. Hfl 45.- (prepaid).

This dissertation from the Netherlands Agricultural
University describes a particular desert area in Libya, and
discusses the accuracy of a number of satellite data of the
area on the basis of ground reference measurements and
numerical correction procedures. The theory is combined
with satellite and point ground reference data to calculate
the different terms of the surface energy balance and the
actual evaporation for some 36,000km2 of the Libyan
desert.

Mensching, Horst G., ed. (1982) Problems of the manage-
ment of irrigated land in areas of traditional and modern
cultivation. Report of an Inter -Congress meeting of the
International Geographical Union's Working Group on
Resource Management in Drylands, 22 -31 March 1982,
El Minia, Egypt. University of Hamburg, Institute of
Geography, Bundesstrasse 55, D -2000 Hamburg 13, Fed.
Rep. of Germany. 174 p.
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Funded by grants from the United Nations University,
the International Geographical Union, and the
UNESCO/ MAB Programme, this publication covers
general problems of irrigation management, with specific
papers on the Volta Delta, Ghana, Nigeria, and the Bura
Irrigation Settlement Project, Kenya. Special additional
sections on the Nile countries include Sudan, the Gezira
Scheme, and the Khashm El Girba Reservoir. The final
section covers South Asia, including the Thar, Rajasthan,
and Punjab.

- -- -- (1982) Nomads and farmers in the West African
Sahel. Problems of competing land use. (Translated by
J.T. Craddock from original German, first published
in: Leben am Rande der Sahara, 1981, p 22 -37.) In:
Applied Geography and Development 20. 19 p., maps.
Institut f. Wissenschaftliche Zusammenarbeit, Land-
hausstrasse 18, D -7400 Tubingen, Germany.

As a zone of transition between the Sahara and the
tropical savannah, the Sahel has long been an area of
contact between nomadic and settled populations, offer-
ing opportunities for trade but also the source of clashes
between the respective claims to land use The author
describes the area and the economic groups therein, calls
attention to the damage in the eco- system due to
desertification and what can be done to prevent its
spread. He outlines problems in irrigation agriculture
and describes measures in pastoral farming, the dangers
in increasing urbanization, and the development of
marketing centers. [The German language version is
profusely illustrated, but the colored maps of Upper
Volta and Niger as well as the Sahel itself appear in both.]

Overseas Development Institute, 10 -11 Percy St.,
London W1P OJB, England (1984) Papers:

#17a - Pastoral Development Network, Register of
Members. 242 names. 29 p.

#17b - Anteneh, Addis: Financing animal health ser-
vices in some African countries. 24 p.

#17c - Fre, Zeremariam: Integration of pastoralism
and semi -mechanized farming, the example of
an Eritrean experience in Eastern Sudan. 13 p.

#17d - Homewood, K. M. / Rodgers, W.A.: Pastoralist
ecology in Ngorongoro conservation area,
Tanzania. 27 p.

Page, Jake /Editors of Time -Life Books (1984) Arid
lands. [Planet Earth series] Time -Life Books, Alexandria,
Virginia. 176 p. $12.95. ISBN 0- 8094 -4514 -3.

A readable, lavishly illustrated, and well documented
overview of world deserts, providing scientific explan-
ations of their diversity. The historical information about
early explorers is a fascinating counterpoint to the book's
coverage of contemporary remote sensing explorations,
so that the reader's total understanding is truly synoptic.
References, maps, index.
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Wilson, R. Trevor (1984) The camel. Longman Group,
Ltd., Pinnacles, Harlow, Essex CM19 5AA, England.
ISBN 0- 582 -77512 -4. 224 p. $25.00

A presentation of detailed up -to -date information on
the one- humped camel, describing its origins, distribu-
tion, and functions, as well as the basic details of its
anatomy, physiology, and management. The entire geo-
graphical range of the animal is covered, from the
Atlantic in the west to India in the east. The author,
associated with ILCA, Addis Ababa, has reviewed some
2000 literature citations many of which appear in the
comprehensive bibliography which follows the text.
Tables, glossary of technical terms, photographs.

Zwinger, Ann (1983) A desert country near the sea. A
natural history of the Cape region of Baja California.
Harper & Row, New York 10022. 399 p. $24.95.
ISBN 0 -06- 015208 -7.

A prize -winning naturalist's personal guide to the
flora, fauna, and history of a region that has fascinated
explorers since Cortés landed in La Paz Bay in 1535,
nearly 450 years ago. Accompanied by her photographer
husband, the author covers the Sierra, the countryside,
towns, the Pacific, and the Gulf of California with
detailed accounts of travels, investigations of plants and
animals, history, the total environment. Her grasp of the
area is comprehensive, and should be carried by all
modern explorers as the definitive guide. In addition to
extensive notes, there is a chronology (1492 -1975), plant,
bird, mammal, reptile, and amphibia lists, and a biblio-
graphy. The plant list includes information on both the
scientific and common name as well as the Spanish name,
habitat, and blooming time. There are numerous photo-
graphs, drawings, and a detailed map.



IRRIGATION AND WATER MANAGEMENT INSTITUTE 

A worldwide network of scientists/ engineers interested in small-scale water management 
systems has been established by the Irrigation and Water Management Institute at the 
University of Arizona. Our definition of a small-scale water management system is one which is 
operated by a family or group of families for their own agricultural (crop and livestock) and 
household use including gard.ens, landscaping, and wastewater disposal. 

The purposes of the network are: 

I) to identify scientists/ engineers around the world who are interested in developing and/ or 
improving small-scale water management systems 

2) to facilitate communication among members of the network 
3) to publicize widely information about successful applications of existing or innovative 

technologies to small-scale water management systems 

Through the network we hope to contribute to an improved quality of life for those millions 
of people who are dependent on or who may benefit from small-scale water management 
systems. 

While our interests at the University of Arizona are focused on problems related to arid and 
semi-arid lands, the network also includes those working in humid areas. 

If you are interested in being included in this network, please reply to: 
W. Gerald Matlock, Director 
Irrigation and Water Management Institute 
429 Agricultural Science Building 
University of Arizona 
Tucson, Arizona 85721 
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