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EXECUTIVE SUMMARY

One-third of the Earth's land is arid or semi-arid. Some 600
million people live there. More than 20% of the Earth - home of
80 million people - is directly threatened by desertification.
some 100 countries are affected., seecesccesssscsncccersesse Page 5

Desertification is caused by overcultivation, overgrazing,
deforestation and bad irrigation - by people takina too much from
the soil and putting too little back. Traditional rainfed
cropping systems break down under pressure from growing
populations and the increased plantina of cash crops..... Jage 10

Increasing herd sizes and decreasing pasturelands ‘ead to
overgrazing. New wells and improved veterinary services can mean
more animals than rangelands can support. When drouaht comes,
animals die of hunger, not thirst. ecceeevcecssiceccessess Page 19

Irrigation can increase cereal yields six-fold. If not designed
and managed well, i. can also make land a salty and waterlogged
desert. Huge irrigation projects have gone wrong in Iraq,
Pakistan and Soviet Central Asla. .ceceveicsenserseessssss Page 25

Woodlands are being cleared at the rate of four million hectares
(10 million acres) a y2ar in the arid tropics. Such deforestation
can cause water tables to fall, soils to erode and land to become
dusty and arid. About 90% of people in the Third World depend on
wood as their main fuel..iieeceesscssscscassssscecssessss Page 28

Populations are increasing as fast in arid lands as elsewhere -
often faster. Fifteen out of 24 nations whose populations grew by
3% or more over 1970-78 were suffering from decr .rtification.
Population is increasing at 2.5% a year in the Sahel, while
cereals production is increasing by 1% a year............ Page 34

The world's earliest civilisations - Sumerian, Mesopotamian,
Persian - depended on irrigation. The Sahara, wet and fertile for
3,000 years, once supported powerful empires, and northern Africa
was the granary of the Roman Empire......ccieevevsseesss. Page 36

The 1968-73 Sahel drought killed between 50,000 and 250,000
people and some 3.5 millicn head of cattle. However, prolonaged
droughts are a "normal phenromenon"” in the Sahel. New
international agencies were formed to prevent another such
disaster. Between 1975 and 1980, $7.46 billion in aid was
committed to Sahelian countries. .cieccessesnrseccecssesss Page 39

The 1977 UN Conference on Desertification (UNCOD) adopted a
detailed plan for national, regional and international action.
Transnational projects were to revolutionise atock rearing in the
Sahel; establish greenbelts north and south of the Sahara;
monitor west Asia and much of Latin America with satellites, and
manage regional aquifers. Little that the plan called for has yet
been accomplished. .uivscecesecsienscsavssssessassssssesss Page 41

In the Sahel, there are few visible sians of proaress against
desertification. By 1980 only 1.4% of the aid money was goino to
ecology/forestry projects, 8% to rainfed croppina and 5% to
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livestock raising. Irrigation projects are breaking down as fast
as new ones are completed. Livestock numbers are almost at pre-
drought 1evels. seeevicsssasstensssssecncsassrssassscsscss Page 45

The Sahel is moving toward another disaster; and aid meant to
prevent it is spent on the wrong types of projects. Cereal yields
per hectare fell by 0.65% a year over 1970-78 in the Sahel. Food
aid appears permanent, never below 100,000 tonnes a year. Food
prices are kept low to please urban elites, giving farmers no
incentive to grow for the market. sicesssecersscssseeessss Page 53

Desertification is man-made, so in theory Man can prevent it.
Rainfed farming could be improved by drought resistant crop
varieties: by fertilizers; by better storage facilities, and by
new crops. Irrigation needs more money spent on rehabilitating
old projects, less on building new ones.....cc.ceveesees. Page 56

Expanding croplands are pushing herders onto ever more fragile
land. Dimease control, improved breeds, stock reduction, improved
pastures and the establishment of foodlots and abattoirs could
all Iimprove livestock productivity...ceeeeeees wisiesasess Page 62

But for nomadic herders livestock is a way of life, not a
commodity. Since herders sell few animals, most livestock
improvement schemes result not in more meat, but in more animals.
Nomads resist government schemes - grazing controls,
sedentarisation, establishment of ranchkes and stratification -
which 1imit their mobility. Lack of communication between outside
expert and herder has meant that virtually every effort to
improve livestock production in the Sahel haa failed,.... Page 71

Tree planting -~ for fuel, for timber and to prevent
desertification - is proceeding 50 times slower than the Sahel
really needs. There are too few foresters. "Agroforestry" uses
trees to enhance rather than displace crop and/or livestock
production. Trees can fix nitrogen, can provide shade, firewood
and fodder, and can improve the water table........c..... Pace 76

Social forestry ("mass forestry") mobilises large numbers of
people to plant and rear trees; foresters educate and encourage
rather than do the work themgelves. China and South Korea,
despite different political systems, have made it work. In the
Indian state of Gujarat, government tree-plunting efforts have
encouraged thousands of farmers to raise trees as crops.. Page B2

Trees can fix and then reclaim sand dunes. China does it hy
"mass mobilisation”; India and Somalia rely on less labour-
intensive methods. Land which bad irrigation has turned into
saline/alkaline deserts can he converted hy multi-purpose trees
into sources of fuelwood, fodder and other products...... Page a5

Desertification is low priority for politicians because the
people who live in arid zones have little political power.
Governments want aid spent in cities, where the results henefit
the nation's elite. Aid donors want aid spent in cities and on
"infrastructure" projects easy to identify and implement,
Sahelian governments and aid donors say their goal is "food self
sufficiency”, but in reality neither is yet working toward that
GOBlueeesasssatncsnsrsnstsssssassssscrnassssasssssssssssss Page 88
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5.

DROUGHTS AND DESERTIFICATION

A decade ago the 1968-73 drought in the Sahel waa at its height.
It killed thousands of people and millions of animals. It also
focussed world attention on the process called “desertification":
the man-made degradation of land so that it loses its fertility
and its capacity to provide economic returns under cultivation or
grazing.

- iollowing the drought, billions of dollars in aid were pcured
into the Sahel, and the United Nations held a major conference
which pi. posed some precise and specific remedies for global
desertification.

- But a Jdecade after “he drought, the Sahel was ripe tor
another disaster, and oily the tiniest fraction of the 1977 UN
Conference on Desertifiration's (UNCOD) recommendations had been
implemented.

- 1In 1982 weather around the world conspired to remind mankind
that the droughts which can trigger rapid desertification have
not gone away. There were serious droughts in five continents
during that year.

* nustralia suffered its worst diought in half a century. Some
80,000 farms - 60% of the national total - had heen stricken
by mid-1982.

* Spain had its worst drought for at least a century. Italy
had one of the hottest summers on record in 1982. A two-
month drought devastated cereal, corn and sugar beet crops,
especially in the southern regions of Sicily, Calabria,
Basilicata and Puglia.

* Damage to Nicaraqua's cotton and grain crops in 1982 was
estimated at about $72 million as a result of a prolonged
dry spell in August and September - usually the middle of
the rainy season.

* Thailand's rice crop was expected to drop by at least 8% in
1982 following the pummer cdrought, with the north east
region hardest hit. 1India escaped drought but faced cuts in
agricultural production due to the late start of the July
monsoon.

* Africa also suffered. Botswana's grain production was
expected to be down by 80%, and farmers were forced to
slaughter cattle on a vast scale. Western Zimbabwe was
seriously affected. Starving hyenas killed 20 children in
drought-affected southern Ethiopia. The rains failed in
Morocco for the third consecutive jyear. In Algeria the
government asked the j.2ople to pray for rain and organised a
massive operation to save seven million sheep and cattle
from starvation.

INTRODUCTION \
\

i
1

\
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- 1In the Sahel, the weather was as bad in 1981 as it was in the
eayly 1970s. Dr Peter Lamb of the Illinoia State Water Survey,
USA, reported in the journal “Nature” in 1982 that the mnean
annual rainfall in the Sahel over the past five years had been no
higher than in the 1968~73 drought, chat there was as little rain
in 1977 ae in 1972 (the worst year on record) and that 1981 was
hardly any betcer. He claimed that the continuation of the
drought had been ignored because its socio-economic impact had
been less than in earlier years.

- Drought is a result of weather systems, but desertification is
a result of the actions of Man. Drought can trigger rapid
desertification and can make its effects more keenly felt by
those living in the affected area, but most scientists are aqreed
that changes in climate are no* responsible for the vast areas of
1and going out of production each year.

- United Nations Environment Programme (UNEP) executive director
Dr Mostafa Tolba wrote in 1982 that despite all efforts "there is
no doubt that the process of desertification is accelerating,
with millions of hectares {acres) of arable land being lost every
year".

- Some 30 million square kilometres (12 million square miles) of
arid and semi-arid land - over 20% of the Earth's surface - and
the BO million people who live there are under direct threat of
desertification.

- Every year some 200,000 sq km (80,000 sq mi: an area larger
than Senegal) deteriorate to the point of zero economic yield.

- Lost agricultural production costs §26 billion per year -
equivalent to the 1979 Gross pomestic Product of Thailand.

- There are four causes of desertification, each made more acute
by increasing human populations:

* ogvercultivation:

* daforestation: "7’

* overgraring;

* ynakilled irrigation.
- The first three strip vegetation from the soil and deplete its
organic and nutrient content, Jeaving it exposed to the eroding

forces of the sun and wind. It can become as dry as dust, and
blow away in the wind.

- The remaining subsoil can become hard and impervious. It can
no longer absorb rain, and the water flows away over the surface,
carrying away soil and cutting gullies which become deeper and
wider year by year.

- Irrigation cen do more harm than good Lf the water is not
allowed to drain away from the soil. Poor drainage leaves the
soil waterlogged. A high water table, and continual evaporation

fror the soil surface, can bring salt up from the subsoil and
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leave it in the topsoil. This "salinisation" process eventually
makes the soil unusable.

- Drought and the lowered resilience of the land initiate a
vicious circle of degradation. Human pressures build up as people
vainly try to maintaln crop and livestock production while soil
fertility declines.

- Desertification proper is confined to arid and semi-arid areas
of the world. But it is part of a much larger picture of soil
erosion in temperate regions, mountain watersheds such as the
Himalayas, and tropical rainforest areas like the Amazon Basin.

- 1n all of these environments, Man is taking more from the soil
than he should, and is not putting back nutrients, not allowing
the land time enough to regenerate its fertility under fallow,
not restoring the vegetative cover that can protect the soil from
erosion.

- Desertification spreads slowly from small nuclei until it
eventually lays waste large areas. It feeds upon itself, creating
arid areas where previously rainfall was plentiful. Treatment in
the early stages has a good chance of success. But if no action
is taken, either because people are too poor or because of a lack
of political will, halting desertification hbecomes increasinqly
expensive. Eventually recovery may be impossible.

- Recognition of desertification as a major international
problem came with the UN Conference on Desertification (UNCOD),
held in Nairobi from 29 August to 9 September 1977. That
meeting, which produced a Plan of Action to Combat
Desertification, was a direct response to the widespread concern
about the tragic effects of the 1968-73 Sahel drought.

- Dr Tolba of UNEP said then that unless desertification could
be halted by the end of this century it would be out of control.

- This briefing document looks again at the causes of

desertification, and examines ways in which it can be brought
under control.

* How has the problem changed?
* Wwhat was the UNCOD Plan of Action?
* How much of it has been implemented?

* what has huppened to the promises, pledges and forecasts
made in 19772




CHAPTER ONE

WHERE, HOW MUCH, HOW FAST?

pesertification occurs in the arid and semi-arid regqions of the
world. It is not so much that the deserts are advancing by
themselves, but that Man, by his actions, is pulling them out.

- The world haes five main desert zones, which largely lie in two
belts between latitudes and Odegreosbothnorthandaouthof

the Equators

* the Sonoran Dcsert of NW Mexico and its continuation in the
desert basine of the S5W United States;

* the Atacama Desert, a thin coastal strip between the Andes
and the Pacific Ocean, running from southern Ecuador to
central Chile:

¢ a great belt of desert running from the Atlantic Ocean to
China and including the Sahara Desert, the Arabian Desert,
the deserts of Iran and the USSR, the Rajasthan Desert of
pakiotan and India, and the Takla-Makan and Gobi Deserts in
China and Mongolia;

#* the Kalahari Desert in southern Africa;
* most of the continent of Australia.

- Desertification occurs not in these natural deserts, but in
the arid lands (200-250 mm: 8-10 inches, of rain per annum) and
semi-arid lands (250-600 mm; 10-23 inches) that are nearby.

- One third of the Earth's land surface (47 million sq km, 18
million sq mi) is arid or semi-arid. This is the home of more
than 600 million people - one-seventh of the human population.

- More than half of this area, 30 million aq km (12 million sq
mi) or more than 20% of the Earth's surface, is under direct
threat of desertification. Eighty million people live on this
threatened land.

- Desertification is global. Two-thirds of the world's 150
naticns are affected by desertification.

- Of the 30 million sq km (12 million sq mi) of land which UNCOD
estimated was threatened by severe desertification:

* 10.5 million sq km (four million sq mi) are in the US,
Canada and Mexico:

* 7 million s km (2.7 million sq mi) are in South America;

* 6.9 million sq km (2.7 million sq mi) are in Africa south of
the Sahara;
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# 1.3 million sq km (0.5 million seq mi) are round the
Mediterranean, (eg Spain, Turkey, Iraq, Libya, Tunisia,
Morocco) s

* 1.7 million sq km (0.65 million sq mi) are in India and
Pakistan; ;

* 2,6 million eq km (one million sq mi) are in Australia, West
Asia and China, and other Asian countries.

- Dr Harold Dregne of Texas Tech University, USA, has estimated
that over 200,000 sq km (80,000 sq mi) of agricultural land (an
area the size of Senegal) ere being desertified every year to the
point at which they yield zero or negative net economic returns.
These include:

* 180,000 sq km (72,800 sq mi) of rangelands;
* 20,000 sq km (8,100 sq ml) of rainfed croplands;
* 5,000 sq km (2,000 aq mi) of irrigated lands.

- The potential value of lost annual production is more than $26
billion - comparable to the 1979 Gross Domestic Product of
Thuiland.

- UNEP has estimated that desertification on the fringes of the
Sahara is spreading at 1.5 million hectares (3.7 million acrer)
each year. Every 10 years, an area the size of Czechoslovakia is
being turned into wasteland.

- Man's hunger for food is destroying the very land upon which
that food must be grown. UNEP estimates that the world will lose
one-third of its arable lands through desertification by the end
of the century. Yet food production must be increased by one-
third over the same period to feed the growing population.

- Irrigation can increase crop yields five-fold or more, and
remove the risks and uncertainties associated with recurrent
droughts. But poor management - notably poor drainage - is
placing these benefits in jeopardy.

~ Half of all irrigated farmlands in arid areas are thought to
be affected by salinisation and/or waterlogging. For every
hectare of newly irrigated land in the Sahel, another hectare of
already irrigated land goes out of production.
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CHAPTER TWO

THE CAUSES OF DESERTIFICATION

Desertification has four primary causes: overcultivation,
overgrazring, deforestation and poor irrigation practices. These
are influenced by three contributing factors: population chanyes,
climatic changes ind changing social and economic conditions.

~ Populations are growing rapidly, making desertification more
acute. Drought triggers off a crisis, but doce not itself cause
desertification, which usually arises as a result of a
combination of two or more of the primary causes acting together.

- Arid/and semi-arid lands have two key advantages as far as
cultivation is concerned:

* they are usually rich in soil nutrients;
* they have long hours of sunshine throughout the year.
- But they also have three big disadvantages:

* a ghort, uneven and irreqular rainy season which allows at
best for only one crop per year;

* recurrent drought perjiods c€ one or more years when Crops
fail or give very poor yields:

* a sparse covering of vegetation and low soil humus content
that makes the land susceptible to erosion.

- Traditional systems of rainfed cropping have evolved over
thousands of years to make the best use of whatever rain does
fall. The peoples of the Sahel in West Africa developed a
cropping system with five stabilising characteristica.

- First, rainfed cropping took place in areas where rain was
most likely to fall in reasonable quantity and with regularity:
in the south Sahelian Zone (350-600 mm; 14-24 inches of rain per
annum) and the Sudano-Sahelian Zone (600-800 mm; 24-31 inches).

- The two northerly zones - the North Sahelian Zone (.50-350 mm;
6-14 inches) and the Saharan Zone (less than 150 mm:; six inches)
- were generally reserved for the raising oflivestock. Here,
seasonal movements (transhumance) ci: irregular movements
{nomadism) could best take advantage of pasture grasses, where
and when they happeiied to be.

- Such flexibility was also the second key characteristic of
rainfed cropping. A number of different crops were sown to reduce
the risks of a complete crop failure.

- The third characteristic was the use of drought resistant
crops such asa sorghum and millet. These provided the basic
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essential: food. More demanding but more profitable crops, 1like
groundnuts and cotton, might be planted to give a second, cash
crop if conditions allowed.

- Fourthly, long fallows were used to prevent stress on the
land. After four or five years of continuous cropping, the land
would be left idle or vsed as pasture for one to five or more
years. In some areas, a type of acacia scrub was allowed to
invade, and after five years these trees could be tapped for qum
arabic for about seven yea:s.

- During the fallow period, the soil would be protected by a
vegetative covering, vital nutrients could accumulate In the
topsoil, and the humus content would build up.

-~ Fifth, the pastoralists and sedentary farmers cooperated. They
bartered cereale and meat: the cash economy is a recent
innovation. The pastoralists were also able to qraze their
livestock on village fallow lands in the d.y season when the more
northerly pastures had heen exhausted. Dung from the cattle was
likewise important to the regeneration of crop lands under
fallow.

Overcultivation - causes and effects

In recent years, traditional rainfed cropping systems have been
breaking down, not only in the Sahel but in other parts of the
world, such as the Indian state of Rajasthan.

- Population growth has created a demand for more f-od
production. The need for foreign exchange has led to an increase
in cash crop cultivation. Thus there has been an increase in the
areas under rainfed cropping, an expansion of irrigated cropping,
and a shortening of the falliow periods.

- The increase in the area under rainfed cropping has occurred
at the expense of marginal lands which have traditionally been
used for livestock. (In the Sahel those lie to the north of the
agricultural zone.) The cultivation of these less productive and
more drought-prone lands, together with diminishing returns from
lands under shorter fallows, have resulted in a decrease in
average crop yields per hectare f{acre).

- Overcultivation of marginal lands and the consequent crowding
of increasing numbers of livestock onto smaller areas of pasture
has caused both crop and livestnck productivity to fall and soil
erosion to increase.

* Average grain ields in Niger in the Sahel fell from 500
kilogramjhectare {445 poundas/acre) in 1920 tc 350 kg/ha (312
1b/acre) in 1978 aud are expected to fall even further to
250 kg/ha (223 1lb/acre) by the year 2000.

* Per capita grain production in Niger fell by 44% between
1951 and 1974. Mali, Upper Volta and Ethiopia also
registered decreases. In Africa south of the Sahara,
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production per capita (1951-~74) increased only in Senegal
and Sudan.

* North of the Sahara, per capita grain production fell in
Morocco and Tunisia, and in Algeria the fall was a
staggering Gl%. Only Libya showed an increase (up by a

half).

Overcultivation can lead to:
* declining soil fertility and falling crop yields;
* crusting of exposed topsoil by rain and sun;

* increased surface runoff, erosion of soil by water,
and gullying;

* plowing away of exposed topsoil by wind:
* ancroachment of sand dunes on arable land:
* destruction of crops by strong duit-bearing winds.

Overcultivation leads to desertification.

Example 1: Kordofan province, central Sudan

Between 1961 and 1973, sesame production fell by a factor of
20, and average yields of other crops dropped sharply:
sorghum from one to 0.45 tonnes/hectare (0.4-0.2
tonnes/acre); maize from 0.8 to 0.37 tonnes/ha (0.3-0.14
tonnes/acre); millet from 1.3 to 0.17 tonnes/ha (0.5-0.07
tonnes/acre).

Five hecttres (acres) were needed in 1973 in Kordofan to
produce the same yield of groundnuts that had come from one
hectare (acre) in 1961, But livestock numbers grew almost
six-fold over 1957-73, limiting the available arable land.

In west Kordofan, there used to be a long-term C cle of
cultivation, fallow, natural regrowth of gum arabic trees
(Acacia senegal), felling and burning the trees, and
cultivation once again. Son Tinker described in 1976 the
collapse of this traditional cropping system:

“The ecologically balanced cycle of gum gardens, fire, grain
crops, and fallow is now breaking down. Under pregsure of a
growing population, the cultivation period is extended by
geveral years and the soil becomes too impoverished to
recover.

"Overgrazing in the fallow period prevents the establishment
of seedlings. Gum trees are lopped for firewood. More and
more widely, Acacia senegal no longer returns after the
fallow, but is replaced by non-gum producing scrub. And
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without the gum to harvest for cash, the farmers must
repeatedly replant their subsistence crops until the land
becomes useless sand.”

Example 2: Oglat Merteba, Tunisia

This 200 sq km (77 rq mi) reqton in southern Tuniala on the
fringes of the Sahara receives only 100-200 mm (3-8 inctien)
of rain in an average year. Transhumant grazing of sheep and
goats on communal pastures has long been the dominant form

of land use.

Cultivated land more than tripled in Oglat Merteba between
1948 and 1975, and the use of tractors and disc ploughs led
to wind erosion of the dry, sandy soils.

Livestock numbers did not drop duspite the decrease in the
grazing area. Sedentarisation (the settling of nomads) meant
the herds were concentrated around settlements and
waterholes, increasing the pressures on both land and water.

The region could lose five cm (two inches) of topsoil by the
end of this century. Degraded pasture lande by 1975 covered
25% of the total area, and desertified croplands covered
128.

: . K. !
Men hoeing millet in Niger's Najia valley. The windbreak of trees in the

background keeps the winds from drying out the crop and blowing away topsoil.
The trees have increased yilelds by 15%.
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Example 3: Rajasthan, India

In 1972, almost two-thirds of India's 320,000 sg km (120,000
sq mi) of arid land lay in the state of Rajasthan. This
accounted for 60% of the total land area of the state.

Although only 20% of Rajasthan's arid land is considered by
FAO to be suitable for rainfed cropping, the area under
cultivation virtually doubled from 30% in 1951 to nearly 60%
in 1971, mainly at the expense of grazing lands and long
fallows.

Both overall production and average yield per hectare (acre)
fell between 1954 and 1970 for three out of the four
important crops: jowar, sesame, and kharif. This is despite
the fact that the area planted in sesame and kharif
regularly increased over the period.

A third of the area of the Luni Development Block, 1,989 sq
kxm {770 sq mi) of land in the east of Rajasthan's arid zone,
was in 1976 classified as being under "very high"
desertification hazard. The remainder is subject to "high"
desertification hazard.

What do these terms mean? In 1972, 88% of the area was
cultivated, the human population had trebled since the start
of the century so that there were now 48 people per sq km
(124 per sq mi), very high for this type of area. Natural
vegetation only survived on 13% of the area occupied by
common grazing lands; tree and shrub cover was sparses, and a
third of the area was covered by a sand sheet 0.2~2 metres
(8 inches-6ft 7ins) thick.

Things are not improving. Sand coverage was only a quarter
in 1958, By 1972, existing dunes had grown in height by up
to five metres (16 feet) at their crests. Wells were
yielding less water, and a growing number were becoming
saline.

- Reversing the tréend towards expanded cropping on marginal
lands 1n the world's arid areas will require government action.
But while it is easy to make new laws, it is a very different
matter to enforce them.

~ Niger's government in 1962 prohibited cultivation north of the
350 mm (14 inches) rainfall limit. This has been ignored.
Cropping takes place at least 100 km (60 mi) north of the legal
1imit, and the government seems powerless to stop it.

The peanut connection

The expansion of rainfed cropping onto marginal land is usually
explained by the need to maintain or increase crop production in
response to rising populations and declining ylelds. But the
increasing cultivation of cash crops for export, rather than of
subsistence crops for local consumpicion, may have played a big
part.
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-« In fact, the large scale development of groundnuts {known in
the West as perauts or monkey nuts) in WerLt Africa in the 1960s
may have contributed significantly to the Sahel Jdisaster of the
early 1970e, according to Richard Franke and Barbara Chasin of
Montclair State College, New Jersey, USA.

- fThe expansion of groundnut cropping :n Niger and other
Sahelian countries caused a large reduction in the amount of
fallow land in the agricultural zone. Nomadic pastoralists had
traditionally used the land for grazing their animals in the dry
season. Instead, they were forced to intensify use of
gragine lands to the north. This caused further desertification,
and increased the nomads' exposure to the risks of drought.

- Groundnuts grow well in areas with an average annual rainfall
of about 500 mm (20 inches). In the early 19508, the largest
groundnut producers were Nigeria and Seneqal, two countries which
normally receive at least this much rainfall.

- In the 19508, a major expansion of groundnut production tock
place in Niger and Sudan. In ..ger, production rose from 160,000¢
tonnes per annum in 1955 to 290,000 tonnes in 1965, and in the
Sudan rose from 120,000 to 310,000 tonnes.

~ These increases were mainly for export. By 1964, 68% of
Niger's exports were groundnuts or groundnut products. Produccion
also increased in Senegal, Mali, Upper Volta and Chad.

- After World War II, France encouraged its West African
colonies to increase groundnut production in order to combat the
US campaign to dominate the European market for vegetable oils
with the coya bean. The incentive to expansion was an
artificially high gquaranteed price which protected West African
producers against shifts in the world market price.

- After independence in 1960, farmers in Niger received more
highly productive seeds that had been developed at the Bambey
Research Station in Senegal.

- From 73,000 hectares (180,000 acres) in 1934, groundnut
cultivation increased tc more than 142,000 hectares (351,000
acres) in 1954 and to 349,000 hectares (862,000 acres) in 1961,
It reached 432,000 hectares (one million acres) in 1968 on the
eve of the Sahel drought.

~ Southern Niger is on the edge of the 500 mm (20 inches)
rainfall zone, where rainfa)' is very variable. Most farmers did
not wish to become too rel.. nt on groundnuts. So the nuts were
grown on the fallow lands that were traditionally used by
nomadic pastorallsts as seasonal grazing.

- By 1961, half of all the farmers in the Maradi district of
Niger depended upon groundnuts for 50-60% of their incomes, with
the remainder having a lesser but significant dependence.

- But in spite of the guaranteed price, 1living standards
declined. The returns from growing a kilogram (pound) of
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groundnuts could be exchanged for a decreasing weight of staple
foods.

- So farmers %“iad to grow more and more groundnuts to maintain
their living standards. They did this by using improved peeds
needing shorter growing cycles and less rain. This further
decreased fallow periods in southern Niger and enabled
cultivation to spread north of its previous boundaries into drier
areas normally used mainly for grazing. Thus the areas available
to pastoralists were further reduced, and increasing presgure was
placed on the more sparsely vegetated lands most vulnerable to
desertification.

- How significant was the "Peanut Connection" in the events
leading up to the sahel disasteri Experts disaqree. Mauritania,
Mali, Upper Volta and Chad did not experIence anything like the
same expansion in aroundnut cultivation as diad Niger.

-~ Senegal, on the other hand, now has one million hectares (2.5
million acres) under groundruts - half of all cultivated land in
the country. Senegal derives abr,ut one-third of its export
earnings from groundnuts, and is the world's fourth largest
producer.

- Continuous cultivation for up to 90 years in places has led
to soil degradation and declining yields, Pressures on farmers to
maintain production result in neglect of fallows and conseguent
Joss of fertility.

- At Thyss-Kaymore in Senegal, for example, groundnut
yields have fallen from 2.5 tonnes per hectare (one tonne per
acre) in 1940 to one tonne per hectare (0.4 tonnes per acre
coday.

- Other countries in the Sahel considerably expanded cultivation
of cotton in the 1960s. In Mali the increase was g82%; while in
Upper Volta cotton growing more than trebled. Chad, the biggest
producer, increased cultivation by nearly 90,000 hectares
(222,000 acres).

- In southern Chad, a "showcase" project tripled the cultivated
area to 144,000 hectares 356,000 acres) and also tripled the
average yleid to 900 kilograms per hectare (800 pounds per acre).
But a joint report by the Sahelian states' organisation CcILSS
(Permanent Interstate committee for Drought control in the Sahel)
and the donors' group Club du Sahel comments that the project
“"was implemented partly to the detriment of foodcrop production
and, in particular, the extraordinary growth of cotton production
was achieved without any particular concern for the maintenance
of soil fertility".

- There are oigns that cash cropping in the sahel is on the
decline, because of peasants' concern with maintaining production
of their subsistence food crops. 1In Niger, for example, the area
under groundnuts fell from 400,000 hectares (990,000 acres) at
the start of the 19708 to 165,000 hectares (408,000 acres) in
1977-78.
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~ Some uf the lund taken out of groundnut cultivation is now
under millet and sorghum, and there has been an expansion in the
area under niebr, a valuable subsistence bean which enriches the
soil with nitrogen.

Livescock

There are three main pastoral systems in arid and semi-arid
lands:

* nomadic (or trarshumant);

* gedentary and village-based:
sedentary

* ranches.

- Nomadic grazers make the best use of marginal arid lands where
rains may or may not come, and where the vegetation is low in
quantity and sparsely distributed. The herdsmen know the best
places to take their livestock, and leave for the next grazing
ground when one has been used up. '

- There are two kinds of nomadism. In true nomadism the animals
move more or less continuously, following no set pattern. In
transhumance, the herdsmen move their livestock along more
predetermined routes; they move each year from the same wet-
season grazing lands in the arid zone to dry-season grazing
fallow lands and stubble in the semi-arid agricultural =zone.

- "Prue" nomadism, such as that practised by the Moors in
northern Mauritania, usually involves the herding of drought-
hardy camels, goats and sheep, with perhaps a few cattle.
Transhumance, as for exaiple practjced by the Fulani people in
Niger, consists chiefly in the herding of cattle over shorter
distances.

- As a UNEP expert has said: “Herdsmen have found many ways of
coping with the climatic stress that typifies their arid
landscapes. Ordinarily, they spread their stock thinly over large
areas so that grazing pressure is lightened and they can take
advantage of the patchwork ecosystems of arid lands where
topographical variety ylelds good pasture only here and there.

- "They are mobile, often traversing great distances to reach
seasonal pastures. Pastoralists, including nomads, must not he
thought of as 'wandering'. Familjar with the land and what it
provides, they have a clear idea of where they are headed.”

- Keeping a diverse herd of animals is an important way of
insuring against drought. Sheep and goats continue to lactate
during dry periods and have high reproduction rates. Goats and
camels will survive droughts better than sheep and cattle.



Cash crops and growing populations are pushing subsistence crops onto marginal
land once used for grazing. Growing herds are forced onto shrinking
rangelands. The production of pasture grasses falls. When drought comes,
animals die of hunger, not thirst.

- Rainfed farmers in the semi-arid areas will usually keep some
animals as weli, grazing them on fallow and on communal village
grazing lands. The relatively limited areas of such pastures
within reach of villages mean that they are usually used quite
intensively and suffer a considerable amount of degradation.

- Nomadic grazers and sedentary farmers have long had a
symbiotic relationship. Meat and milk are exchanged for grains
and legumes. Fallow lands are grazed by nomadic herds in return
for the fertilizing value of the dung, for cash or other goods.
The nomads may take the villagers' animals off to seasonal
pastures. They may also provide seasonal labour in oasis
settlements or even own some cropland themselves.

- There is another important symbiotic relationship in West
Africa, that between the pastoralists (herdsmen) in the Sahel and
urban people in the coastal states to the south.

- Raising livestock in the humid coastal forest bhelt is
virtually impossible, owing to the debilitating tsetse fly.
Countries like Nigeria and the Ivory Coast therefore depend
heavily on meat from animals raised in the dry northern zones.
These animals have often trekked for hundreds of kilometres
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(miles) - losing weight in the process before slaughter, in order
to save on transport costs. By 1970, Niger alone was exporting
170,000 cattle every year.

- The development of lucrative markets in countries like Nigeria
and the Ivory Coast has encouraged the eatablishment of cattle
ranches in the Sudano-Sahel. As in similar ranches in the USA and
Australia, overgraxing and consequent desertification are
prevalent.

Overgrazing

Nomadic grazers were widely blamed for causing the Sahel
disaster. By keeping too many animals, it was said, they spread
desertification through fragile land.

- oOvergrazing is indeed a ma jor cause of desertification, but
the syndrome is not quite as simple as was first thought.
Although the nomads are the main exploiters of arid land,
desertification takes place throughout the arid and semi-arid
zones and not just on the edge of the desert. Nomads are also
‘affected by overcultivation by farmers in higher rainfall areas.

- There are two main reasons for widespread overgrazing in the
drylands:

* increapes in the sizes of herds:

* decreases in the areas of pastures available to them.

- Livestock density has gone up, and so the pressure on the land
has increased.

-~ The number of cattle in Niger increased by four and a half
times between 1938 and 1961, when it reached 3.5 million, and
then by a further 29% by 1970.

- There were nine mii. . .- sheep and goats in Niger in 1970, a
third more than in 1961 and over three times the number in 1938.
The number of camels went up by a factor of seven between 1938
and 1966 and the numbar of donkeys doubled.

-~ The Sahel drought hit the herds hard. One estimate, from the
UN Food and Agriculture Organization (FAD), was that 39% of the
cattle and 108 of the sheep and goats were lost between 1970 and
1974.

- In the worst affected districts, mortality was much higher.
Niger's Agadez department lost 883 of its cattle, 80% of its
sheep, 70% of its goats and 45% of its camels in 1968-74.

- Despite the depredations of the drought, these large stock
losses were not used to reduce stocking levels to those nearer
the carrying capacity of the land.

- In Sudan's Kordofan province, for example, the number of
cattle more than quadrupled from 600,000 in 1957 to 2.4 million
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in 1977 (after the drought). The number of sheep and goats went
up by a factor of nine in the same period; the number of camels
increaged by a factor of 5.5,

- Iin the Sahel ap a whole, the numbers of cows, sheep and camels
are 708 of their pre-drought (1968) levels, while the numbers of
goats, horses and donkeys are equal to pre-drought levels,
according to a 1980 UN Development Programme report.

- In Niger, there were 4,2 million cattle and eight million
smaller animals {sheep, goats, donkeys) before the drought. In
1982 there were 3,2 million cattle and eight million smaller
animals, according to government officials, who said the national
livestock policy since the drought had been simply to rebuild

herds.

- According to French rangeland expert Michel Baumer: "The
situation has become extremely precarious in the Sudan as in all
countries in the region, and is today much more delicate than in
the late 1960s. The next serious drought might well entail more
severe consequences than the last one.'

village waterhole, Niger. Livestock graze around waterhol:s, stripping bare
the soil and trampling it, sealing it against rain. But left alone for a
while, such land, fertilized by high concentrations of dung, can recover
rapidly.
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- oOvergrazing is not just a problem in the Sahel:

* large areas of semi-arid grasslands in Kenya, Tanzania and
Ethiopia have been degrad=d;

* in northern Iraq, the rangelands carry one million sheep-
four times their sustainable capacity:

* Syria‘s rangelands have three times as many sheep aa they
can safely carry.

- However, not all experts agree on overgrazing and range
degradation. The concept of “carrying capacity" is not recise,
and it does not follow that an "expert” can calculate {t better
than a herdsman.

- There is evidence that damage to rangeland from overgrazing is
often not permanent. Land near water Pea which has heen denuded
of all grass by heavy grazing and trampling has often been
observed to recover rapidly when rains come, often fertilised by
the high concentration of dung. And in many arid zones, fencing
off small areas of degraded pasture from livestock produces
dramatic recoveries of pasture in a matter of months.

Overgrazing can lead to:
#* a decline in the arnual production of pasture vegetation;

* a decline in palatable grass species, particularly
perennials which are also good at holding the soil
together:

* an increase in aphemeral plants, which spring up with the
onset of the rains rather than having a permanent
presence, derreasing the durability of pastures;

* goil compaction and seallng as a result of trampling by
stock near waterholes and overgrazing wet-season
pastures;?

* Jamage to vegetation on crests of formerly stable dunes,
so that the sand becomes bare and starts to move;

* a decline in the health of livestock and a fall in the
production of milk and meat.

Overgrazing causes desertification.

- What has caused such dramatic increases in herd sizes? The
growing human population is a major factor: there are more mouths
to feed.

- Of the six main Sahelian countries (Senegal, Mauritania, Malfi,
Upper Volta, Niger and Chad) four have annual population arowth
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ratea of 2.5% or more, and one other has a growth rate greater
than 2% per annum.

- fThe current annual increase in population in the region is
around 1.5 million, or 2.58. This is up to 10 times the death
toll in the Sahel drought, estimated variously ae between 50,000
and 250,000.

- The populations of rnomads are increasing ans fast as sedentary
farmers and city dwellere.

- In the Sahel and probably in other areas also, nomsds have
become incrmasingly impoverished as a result of the decline in
the 20th Century in their traditional truding role in salt,
slnves, arme and gold.

~ Richard Franke and Barbara Chasin wrote .in "The Ecologist"”
(July/August 1981) that in northern Niger at the beginning of the
20%h Century a camel laden with salt "could be converted into
15-20 loadz of millet. By 1945-50, the same salt brought only 6-
10 loads of millet. By 1974, the salt was worth but two loads of
millet in & good year, but often would bring only an equal
weight. Overall, this amounts to a 95% drop in terms of trade for
the nomads.”

~ This also led to the nomads losing their main source of
acquiring valuabies, such as arms, gold and jewels, which could
be stored against hard times such as droughts. So increasing herd
sizes was the only way in which they could save for the future.

= Thue the livestock itself is regarded as the resource base,
inotead of the land and its vegetation.

- Overgraring of the land is often of less concern than having
enou~h animals to maintain viable herds In the aftermath of
drought.

~ 1In good years with plenty of rain and good pasture growth, the
herds are allowed to increase. When the first signs of drought
appear, herdsmen-are reluctant to reduce stock numbers, and so
the drought~stressed pastures become overgrazed and degraded.
After a drought, herd sizes are increased more rapidly than
rangelands can regencrate.

- Improved veterinary care has decreased livestock mortality (in
normal circumstances) just as modern medicine has improved human
health. Departments of animal production developed out of
cnlonial veterinary services whose main object was to supply
disease-free meat, saddle animals and draught anima’a to the
armed forces. The emphasis until recently has tlierefore heen on
vaccinations against rinderpest and other infections, rather than
on breeding strains suitable for dryland conditions.

- The other factor contributing to an increase in livestock
density, and thereby also to increased overgrazing, is a
decrease in the area available for grazing.
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- The expansion of rainfed agriculture in semi-arid and arid
rzones has meant the ploughing up of marginal lands previously
used as grazing for liveotock.

- In Rajasthan, India, the area of arid land used for rainfed
cropping almost aoubled from 30% to 60% between 1951 and 1971, at
the expense of grazing lands. Despite the dectrease in the area of
pasture, both animal numbers and livestock density increasad, the
latter by 75%.

- There are three other ways in which the impact of livestock is
being increased in arid lands:

* gettlement of nomads;
* new waterholes:
* ¢the liberation of the vassals and slaves of the nomads.

- Most governments are "encouraging” nomads to settle and give
up their itinerant lives. Nomads are difficult to tax and
control. They cross frontiers and carry arms. Their constant
movement hampers the provision of education, health care and
other social eservices. And the expansion of rainfed cropping is
causing conflicts between farmers and herdsmen which governments
are anxious to avoid.

- Voluntary or enforced settlement of nomads breaks up large
herds into smaller units. These tend to become concentrated
around villages, causing degradation of vegetation and soll
erosion.

- Livestock also congregate around wells and boreholes,
overgrazing vegetation and compacting the soil up to 20 km (12
mi) from the well itself.

- Thousands of new wells and borcholes have been constructed in
the Sahel since the end of World War II. More than 600 were dug
in Mauritania, Mali, Upper Volta and Niger between 1949 and 1954
by one organisation alone (Fonds d'Equipment et de Developpement
Economique et Social).

- A well-digging programme in Senegal caused violent conflicts
between herdsmen and farmers, both of whom were attracted by the
new water supplies. Moreover, the new wells reduced the previous
diversity of herding routes. Frank and Chasin described the
repercussions: "The nomads, who were being driven by the
expanding peanut cultivation, were gathering in greater numbers
along the trek routes, where the wells were providing water. But
this very increase in herd density led to a destruction of
vegetation along the trek routes and has thus contributed to soil
erosion.”

- 1In Niger, many of the wells in the region north of Tahoua were
attracting up to four times the numbers of animals for which they
had been designed.
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-~ A study of the Agadez and Azawak regions in Niger prepared for
UNCOD showed: "Strategies envisaded to restrict grarzing around
these points did not work. Grazing loads were 2-3 times those
envisaged... It proved Impossible to refuse water to herdsmen in
an effort to restrict grazing pressure or to reserve certain
pastures...

- "The cumulative effects of trampling and of graring during the
wet season resulted in devastated areas extending 10-12 km (6.2-
7.4 mi) around watering points... It was the failure of pastures,
not of waters, that led to deaths of stock.”

- Extensive grazing in t..e Sahel has been possible for many
centuries because of the social control exerted by the nomads
themselves over the movements of thelr animals. These controls
have broken down more as a result of outside interference than
from any other cause.

=~ In the Sahel, the nomadic Tuareqgs, for example, have become
impoverished as their commercial and trading functions have been
sharply reduced. The expansion of cash crop cultivation and the
introduction of the cash economy generally have had serious
impacts on their access to pastures. The digging of wells has
caugsed a disintegration of the previous sharp divisions between
the territories which could be grazed by different peoples.

~ The liberation of their former slave and vassal groups, now
having their own herds to graze, has exacerbated the problem of
growing human populations.

~ Tunisia - unusually amona governments - wants nomadic grazing
to continue, and is looking at new ways of integrating it wich
other land uses so that it becomes again a sustainable practice.

- One idea is to link nomads with ocaeris farmers. The oasis
produces the forage (lucerne, date and olive wastes) for the
livestock, and animals reared on the ranges can be fattened
there.

Throughout the Sahel nations, the northern or Sahelian zone (hatched) has an
average annual rainfall of 100-400 mm (4-16 inches): the southern or
Sudanian zone (dotted) a rainfall of 400-800 mm (16-32 inches).
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Ranchers or nomads?

Large ranches are the more typical kinu of pastoral system in the
dry areas of developed nations like the USA and Canada, but are
not without their problems. In the US, more than half of the
privately owned rangelands are, owing to overgrazing and
consequent soll erosion, producing forage at half their
potential, or less.

- A survey of a 64,000 sq km (25,000 sq mi) area in the Gascoyne
Basin of northwest Western Australia in 1969-70 showed that,
after 60 years of heavy sheep grazing, 15% of the area was 8o
badly degraded and eroded that continued grazing was expected to
result in irreversible deterioration. More than half of the area
was degraded with some erosion and in need of proper management.

- Too little advantage has been taken of good years, to keep
stock numbers down and regenerate pastures. Many of the less
productive properties in the Gascoyne Rasin region are likely to
be abandoned during the course of this decade because their
owners cannot afford to run them at sustainable carrying
capacities.

- Western-style ranches are springing up in Africa. Between 1964
and 1968, 110,000 hectares (272,000 acres) of land was closed to
traditional transhumant herders at Ekrafane, 300 km (185 mi)
north of Niamey in Niger, for the establishment of a cattle ranch
producing beef for -export.

- Ranches in Africa have not been very successful. Comments the
Club du Sahel: "Results on the whole have not been satisfactory:
the investments called for were too heavy; the farms, placed in
regions poor in resource, resulted in mediocre productivity; and
finally, marketing of production was hampered because the ranches
were too far from the large commercial centres.”

- Another major reason for the failure of most commercial
ranches in Africa has been their orientation towards meat
production, among peoples who use livestock mainly to produce
milk. Mo over, commercial ranches have rarely evan attempted to
integrate their work with the pastoralists already there.

Bad irrigation

For many years, irrigation has heen the developed world's single-
minded and often simplistic recipe for growing more food in the
arid tropics.

- 1Irrigation can lead to a six-fold increase in the yields of
cereals and up to five-fold Increases for root crops. Some 250
million hectares (618 million acres) of irrigated farmlands exist
at present, accounting for about 13% of &all land undcer
cultivation in the world.

- As well as improving ylelds, irrigation can remove arid lands'
susceptibility to crop failure during droughts. It also can, in
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theory, help to stem the vicious circle of desertification, in
which the area of (often marginal) land under cultivation is
constantly increased to ¢ ensate for falling yields caused by
poor farming practices.

~ Irrigation also means big money for construction and other
companies in developing and developed nationa. In 1980 the World
Bank and its soft loan affiliate, the International Development
Association, 1lent $1.2 billion (over a third of all Bank lending
for agricultural development) to developing countries for
irrigation schemes with budgets totalling $2.6 billion.

= But if not properly designed and managed, irrigation can turn
land into desert.

= Throughout the world's arid zones, 500,000 hectares (1.2
million acres) of irrigated land becomes desertified every year,
roughly the same area as is newly irrigated each year.

- IXIf irrigated land is not drained properly, the soii becomes
first waterlogged, and then salinised or alkalinised with
formation of a salt crust on the surface. But too often the
building of dams and irrigation channcls gets most or all of the
attention. The need for adequate drainage is neglected or
forgotten.

- If irrigation water cannot drain off, the soil becomes
waterlogged and salts are not leached away. (These salts come
either from the soil itself or from the irrigation water.)

=~ Waterlogged soil is itself difficult to cultivate. When the
dry season comes, high temperatures encourage evaporation of
water from the soil. Thie produces a "pumping® action which
brings water from lower soil levels up to the surface. As the
water evaporates, the soil water becomes saltier nearer the
surface.

=~ Saline soilr otill have relatively qood structure which allows
fairly easy leaching of the salts they contain, so they can often
be reclaimed. But alkaline soils are very compacted; they are not
good for leaching, and the roots of trees and shrubs cannot
penetrate. This makes them difficult to reclaim.

= Salinity is a problem in two other situations not directly
connected with irrigation. The first is where deforestation or
excessive use of wells has caused » lowering of water tables,
allowing encroachment of sea water in the subsoil of coastal or
estuarine environmeats. China'as coasts have been much affected
this way.

=~ Deforestation around river estuaries in Senegal has led to the
extensive formation of salt flats that are expanding in size
every year. A quarter of the area of one department near the town
of Fatick is occupied by salt flats.

=~ GSecondly, deforestation of watersheds increases stream flow,
flooding, and the concentration of salts such as sodium chloride
dissolved out of the soil,
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- 1In Western Australia this has led to an increase in the
salinity of rivers and reservoirs, and caused waterlogging and
salinity in Jowland agricultural areas, affecting a total of
170,000 hectares (420,000 acres) of agricultural land.

~ Poor irrigation practices can have two other harmful effecta.
Too many wells can cause the water table to fall drastically.
Eventually, if the wells become dry, the land may have to be
abandoned. Groundwater is only used in about a tenth of all
irrigation projects, but is extremely important in the most arid
areas.

- Groundwater is liable to be saltier than surface water.
Heavily exploited water may become increasingly saline owing to

being continually recharged with salty water. This will lead to
salinisation of the soil.

~ The installation of many slow-moving irrigation canals may
also spread debilitating diseases by encouraging the breeding of
malarial mosquitoes or the snails which act as hosts for the
bilharzia fluke.

- Iraq has depended upon irrigated agriculture for 4,000 years.
The Mesopotamian, Assyrian and Babylonian civilisations rose and
fell as crop production in the "Fertile Crescent"” of the Tigris
and Euphrates river basins successively increased as a result of
irrigation and declined owing to salinigsation of the soil and the
silting up of irrigation canals.

- Iraq's Greater Mussayeb Irrigation Project started in 1953. At
the outset, 60% of the land was saline; irrigated land was poorly
surveyed and levelled; there were no field trials to determine
the water requirements of different crops; managerial staff were
inadequate; irrigation canals silted up; and drains were badly
maintained.

- By 1969 waterlogging was common, and two-thirds of the soil
was saline. Yields fell, and barley was substituted widely for
wheat. Many farmers reverted to the traditional "nirin" system:
cultivating cereals under flood irrigation until the land becomes
saline, then leaving it fallow so that the rain can leach salts
out of “he soil.

- In 1965, a $10 million rehabilitation scheme started, with FAO
- 1d UNDP support from 1970. Improvements included more technical
staff, tile drains to prevent waterlogging, the repair of canals,
and reclamation of saline lands.

-~ But problems persisted. By 1974 one-third of the saline land
had been reclaimed, but inadequate extension services meant that
within five years from the start of the scheme, many farmers were
reverting to the "nirin" system again. The canals were still
silted up (2,700 tonnes of silt were deposited each day);
drainage ditches filled up with windblown 8ilt: and few tile
drains were installed.

- UNCOD was told that in 1976 the project remained a failure:
64,000 hectares (158,000 acres) supporting only 32,000 peo,le.
Farm income represented less than a 5% return on_ capital
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invested, and most farms still grew subsistence rather than cash
crops.

~ Pakistan has one of the largest irrigation systems in the
world: 42 principal canal systems covering 62,000 sq km (24,000
sq mi). By 1976 water tables which were originally 24-27 metres
(79-89 ft) below ground were at or near the surface. In Pakistan
as a whole, almost 50% of s0ils were more or less saline, and 20%
were highiy saline. In Sind, 98% of soils were saline, of which
50% were highly saline.

- Land use on the Golodnaya Steppe in Soviet Central Asia was
once similar to that of the Sahel - dominated by nomadic cattle
grazing, 1Irrigation of tue fertile loess-type (fine, dusty)
soil began in 1902, and the subsequent history of salinisation
has many lessons for developing countries wanting to develop
their agricultural production by means of more irrigation.

= By 1908 the water table had risen from 10-20 metres (33-66 ft)
to 1.2~-1.6 metres (4-5 ft) below the surface, and 44% of the
irrigated land was saline. Some 6% was irretrievably lost to
salinity and the remaining 388 was severely saline.

- Drainage construction to cure salinisation began in the 1920s
(by which time more than 20,000 hectares (50,000 acres) hal been
irrigated) although the main drains were not completed until the
19508. By 1953-54, 92% of the irrigated land was saline. During
the 19608, up to 20,000 hectares (50,000 acres) of new land was
irrigated every year; between 6,000 and 10,000 new settlers
arrived annually, and energetic efforts were made to drain the
soil. Despite this effort, B6% of the more than 250,000 hectares
(618,000 acres) of land which had been irrigated by 1970 was
saline.

- Irrigation has caused problems in many other countries. In
Jordan, excessive demands on wells have lowered the water table,
made wells saline, and thus salinised the soil. The story in the
United Arab Emirates is similar.

- The costs of falling to design and manage irrigation projects
correctly are huge, both in human terms and in the effects on the
land and environment in general. Rehabilitation of failed
irrigation schemes can be expensive.

- In Algeria, the first stage of a rehabilitation project
involvIng some 18,500 families in the Cheliff Basin is costing

$13.3 million.
Deforesgtation

Clearance of open woodlands in the arid tropics is taking place
at the rate of four million hectares (10 million acres) per year,
according to FAO estimates.

- MAfrica is the worst affecterd continent, losing 2.7 million
hectares (6.7 million acres) every year.
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- The removal of trees benefits cropping and grazing in the
short term. But soon the water table may start to fall, the
unprotected soil may erode, and the area becomes more arid and
dusty.

- "when trees go, deserts come”, said Richard St Barbe Baker,
founder of The Men of the Trees organisation.

- It is not easy to mcasure the loss of open woodlands in the
drylands. When animala Cie of starvation, their carcasses can be
counted. But nobody counts every tree that is chopped down to
make way for agriculture or to be burned as fuel.

- One way of assessing the absence of tree cover is by looking
at the availability of fuelwood in different areas. However hot
the days may be In the drylands, the nichts can be very cold.
Wood is needed to provide warmth and for cooking the evening
meal.

- Half of all the wood used in the world is burned as fuel,
mainly in developing nations. Four-fifths of all wood harvested
in the tropics (825 million cubic metres; 30 billion cubic feet
every year) is used for fuelwood or for making charcoal.

- About 90% of people in developing countries depend upon wood
as their main source of fuel. Perhaps half of the fuelwood is
used for cooking, » rhird for heating water and providing general
warmth, and the r mainder for agricultural and other processing
purposes (making br.cks, baking bread, etc).

- The average citizen in a Third World country burns as much
wood every year (one cubic metre; 35 cubic feet) as a North
American consumes in the form of paper.

- In South Asia, West Asia and North Africa, where wond is
scarce, annual per capita consumption may fall to half a auhic
metre (18 cubic feet) or even less.

- FAO recently published 2 survey which suggests that the
current deficit -of fuelwood supplies in arid regions is
equivalent to the sustained production of 25.8 million hectares
(64 million acres) of intensively managed, fast growing fuelwood
plantations. This deficit will more than double by the end of the
century.

- Fuelwood shortages are common throughout the Sahel, and in
sudan, Ethioplia, Somalia, India, Pakistan, Bangladesh, Central
America and such arid parts of South America as NE Rrazil.

~ Growing urban populations need fuelwood and charcoal, exerting
a tremendous pressure on nearby woodlands. Dense acacia woodlands
were common around the Sudanese capital of Khartoum in 1955, hut
by the 19708 only isolated woodlots survived within 90 km (55 mi)
of the city.

- A USAID report states that if the present rate of overcutting
in the Sahel persists until the year 2000, native woodlands will
then be able to supply only 20% of the regional fuelwood demand.
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- In Upper Volta, demand for wood already exceeds the
regenaration capacity of forests and woodlands, accordinag to
CILSS.

- Ouagadougou's fuelwood consumption accounts for 95% of
national forest production. Almost all of the trees within 40
km (25 mi) of the city have been felled.

* Women in Upper Volta may have to walk for 4-6 hours, three
times a week to gather wood to cock the evening meal.

* In central Tanzania it mavy take 300 man-days (usually woman-
days) per year of work to provide the wood for an average
household.

* In urban areas, families spend as much as a quarter of their
income on buying fuelwood or charcoal.

- Prices of fuelwood are risinqg rapidly, even more steeply than
the price of kerosene, the most common alternative. A load of
wood that could be bought for the equivalent of $1.20 in one town
in Upper Voita in 1970, cost $5.90 in 1979.

Pualwood is so expensive that it is worth a lorry owner's time to collect it
and transport it to the citlies. Thus many Sahelian capitals are surrounded by
treeless wastelands. The price o fuelwood in the Sahel increased five-fold
betwean 1970 and 1979.
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- Erik Eckholm, in his book Down to Earth (W W Norton and Co,
New York; and Pluto Press. London, 1982) describes the
racketeering that is perhaps inev t:ble in such situations: "Well
organised syndicates bring fuel iry truck, camel and donkey into
cities like Ouagadoudou in dpper Volta and Niamey in Niger,
damaging the landacape in a widening circle".

~ "In Sudan, foreat rangers have accosted armed crews as they
£i11 trucks with illegally cut wood that will be converted into
charcoal for sale in the cities. Shoot-outs reminiscent of the
American wild West have occurred.”

~ "“Rising firewood prices can tempt desperate individuals as
well as greedy big-time entrepreneurs into cutting live trees.
Near Bhopal, the capital of India‘s Madhya Pradesh State, the
forest department has granted people the right to rollect
headloads of dead wood in the forest reserves for personal use.
Yet throughout these reserves are signs that 'dead wood' is being
actively manufactured: trees with their bark girdled and trees
axed outright.”

- Where trees are scarce, people are forced to collect the dung
dropped by livestock for use as fuel, thus further depleting the
soil's fertility. In India, 60-BO million tonnes of dried dung
are burned as fuel each year, providing 10% of national energy.

- fThe use of dung as fuel is increasing in many arid countries,
even those considered to be relatively prosperous - in Morocco
and parts of Turkey.

- Dr Michael Arnold, an FAO fuelwood expert, estimates that the
loss of grain production in Asia, Africa and the Near East which
results from the diversion of dung from the soil to the fire
could be as much as 20 million tonnes per year.

- Enough food to feed 100 million people is lost by burning
dung: one third as mnch again as the annual increase in
population in Africa, Asia and Latin America.

- Parmers on semi-arid plains can be affected by deforestation
taking place hundreds of kilometres (miles) away - on the
watersheds of the rivers upon which they depend for irrigation
water.

~ Forest cover on the Himalayan watershed in India is down to
258, too little to hold back the monsoon rains and release them
in an orderly flow over a period of months. In autumn 1978, when
the waters raced down to the lowlands, they flooded 66,000
villages, killing more than 2,000 people and 40,000 cattle. The
value of lost crops in just two states - West Bengal and Uttar
Pradesh - was put at $750 million. Direct expenditure in India to
offset flood damage averaged $250 million a year between 1953 and
1978.

- There are other costs. Soil erosion on deforested watersheds
leads to constant silt deposition in the multi-million dollar
reservoirs that are seen as the lynch-pins of both irrigation
schemeg and flood control.
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* Silt build-up will make the Ambuklao Dam in the Philippines
uselegss just 32 years after it was huilt.

* Pakictan's new Tarbela Dam has an estimated life of 50
years, and probably less.

* Seventeen of India's m» jor reservoirs are silting up at
three times the expect~d rate.

- 0On 12 August 1979 a dam ahove ihe industriul town of Morvi in
Western Gujarat, India, was so full of sediment that it was
unable to hold back flood waters pouring down from the Himalayas.
The _dam burst, unleashing a five-metre (15-foct) high wave of
water and mud on the town, killing some 15,000 people.

The climatic trigaer

Ten years ago, some took the 1968-72 Sahel drought as an
indication of a long term trend towards greater aridity in West
Africa and other parts of the arid and semi-arid zones. The
Sahara, it was said, was spreading south hecause the various
rainfall belts were moving south.

-~ llowever, in a detailed study for UNCOD, Professor Kenneth Hare
of the University of Toronto, Canada, stated, after reviewing all
the available evidence: "There is no firm basis for claiming that
the extreme weather events of the 19708 are part of a major
climatic variation.”

~ E G Davy reported similar findings in a report prepared for
the World Meteorological Organization: “No serious analysis of
availahle data is known to show a falling trend of rainfall in
the zone over the periods for which records are ava’.lable." This
applies to the Sahel, and also to arid areas in India and the
Middle East.

- There is overwhelming evidence to suggest that droughts are a
regular occurrence.in the lands. When they will occur, how long
they will last, and just how large an area will he affected
cannot be predicted at the moment.

- Anders Rapp, a Sahel expert at the University of Lund in
Sweden, has analysed data on the rates of flow of the rivers
Senegal and Niger. The minimum levels of both rivers hetween 1910
and 1914, and also in 1940 and 1944 in the case of the Senegal
river, confirm the occurrence of two other major droughts this
century.

- The Niger River bhad minimum flows between 1907 and 1908 and
between 1913 and 1917. This would seem to suggest that drought
was more prolonged between 1907 and 1918 than it was in the most
recent drought between 1968 and 1973,

- However, Dr Peter Lamb of the Illinois State VWater Survey has
challenqged the view that the Sahel drought is over. He wrote in
the journal Nature in 1982 that the mean annual rainfall over the
past five years had heen no higher than in the period from 1968
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to 1973. Rainfall in 1981 was little better than in 1972, the
worst year on record. He suggested that the continuing drought
had been ignored because it did not produce the same human
suffering as over the 1968-73 period.

-~ Drought triggers a crisis, but does not cause {it.
Overcultivation and overgraring weaken the land, allowing no
margin when drought arrives. Thus high human pressure will
continue during the drought, leading ultimately to even greater
and more visible damage to the land and the deaths of large
numbers of animals.

- When rainfall returns to more "normal” levels, as it did in
the Sahel in 1974, there is a natural tendency to intensify
farming again. Michael Glantz and Richard Katz, of the National
Center for Atmospheric Research in Boulder, Colorado, USA,
question this notion of "normality".

- They point out that the most important aspect of Sahelian
rainfall is its variability. Referring to "average"” rainfall in
terms of the mathematical mean ("the average"”) is highly
misleading. "Rainfzll observations close to the mean do not occur
often in the Sahel.

- P"Recent weather tends to influence perceptions more heavily
than earlier weather, and wet spells more heavily than dry ones.
On this basis it has been suggested that the inhabitants of the
Sahel have adopted practices during the abnormally wet years
which end in disaster during the dry years. After a period of
abnormaily high rainfall in the Sahel which ended in 1965, the
ipnabitants considered a return to average conditions for
rainfall to be a drought." ) .

- Planning for the probable occurrence of drought is therefore
more important than commissioning expensive research to predict
when drought will recur.

- Most parts of the world experience fluctuations in climate.
But semi-arid regions are more vulnerable to the effects of such
fluctuations. As a VNEP expert put it: "In general, the drier the
climate, the greater the rainfall variability and the higher the
drought risk.”

- What of the future? Climatologists are divided over
predictions of the general trend of world climate, now being
greatly affected by man-made as well as natural factors. There
are two counteracting trends.

* Global « ‘oling. Volcanic eruptions, plus an increase in
airbori st as a result of man's industrial activities and
of deser .fication, contribute to this cooling by reflecting
back into space more of the sun's heat radiation than
previously. This is the albedo effect, which some believe
will lead ultimately to a new Ice Age.

* Global warming. More carbon dioxide (along with some other
gases) 18 being released into the atmosphere from hurning
fossil fuels and the clearance of tropical forests. Carbon
dioxide allows incoming sunshine to heat up the earth, but
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holds back the heat that would otherwise be radiated back
out into space. The heat stays in the atmoaphere, and
average global temperatures rise. This is called the
greenhouse effect. Most climatologists believe it will be
causing a significantly warmer global climate by the early
21st Century.

The_population explc sion

The world's drylands are not immune to the population explosion.

- Every year the population in the six main countries of the
Sahel (Senegal, Mauritania, Mali, Upper Volta, Niger and Chad)
increases by 1.4 million - slightly more than the entire
population of the city of Algiers.

-~ Out of 24 countries whose populations grew by an average of 3%
or more between 1970 and 1978, no less than 15 were suffering
from desertification: Algeria, Ecuador., Iran, Iraq, Jordan,
Kenya, Kuwait, Libya, Mexico, Mongolia, Saudi Arabia, Syria,
Tanzania, Uganda, and Zaimbia.

- Urban expansion can have detrimental effects on adjacent lands
and particularly on nearby tree cover. Among cities in or
dependent upon dryland areas, the population of Cairo increased
by 70% between 1960 and 1974; Addis Ababa by 1408 (1961-74);
Ouagadougou (Upper Volta) nearly tripled between 1961 and 1979;
and Niamey more than quadrupled in population between 1959 and
1975. Khartoum (Sudan) increased by 150% between 1962 and 1973,
and by a further 200% between 1973 and 1980.

- Anders Rapp of the University of Lund in Sweden has estimated
that since the.beginning of the century the population in arid
zones of North Africa has increased roughly sixfold, and the area
cultivated for cereals has increased by almost the same factor.
Every additional person requires one more hectare (2.5 acres) of
1and to supply him or her with the 250 kg (550 1b) of grain per
year needed for basic subsistence.

- Increasing the area under cultivation does not necessarily
mean that yields will increase. Figures released by the US
Department of Agriculture show that per capita cereal production
fell between 1950-52 and 1973-75 by 61% in Algeria, 22% in
Morocco, and 158 in Tunisia, vhile there was an increase of 7% in
Libya.

- South of the Sahara, per capits grain production fell by 458
in Mali, 44% in Niger, and 7% in Upper Volta. Only Senegal (+31%)
and Sudan (+47%) showed significant increases.

- Growing populations have forced - and are still forcina -
cultivation to expand onto marginal lands. This, and the increase
in livestock density as a result of a declining area of
pasturags, has contributed substantially to desertification.

- Cereal production in the Sahel is increasing at only 1% every
year while regional population rises by 2.58%. Put another way,
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the Sahel's population will have doubled by 2010, but its food
production will have only grown by 30%.

- Nationally, this means more food imports and food aid. Such
aid now never falls balow 100,000 tons per year for the region.
Locally, the shortages of food lead to more pressure on the land
and greater poverty, which results, in turn, in ever increasina
desertification.

Southern Niger. The browsing goats will not hurt this young tree... but if
forage i3 scarce tha herdsman may cut down the tree so his goats can get all
of the leaves. There are laws against such actions, but few foresters to
enforce such laws.
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CHAPTER THREE

THE_SANDS OF TIME

Desertific¢ation, a characteristic of arid lands that have been
overexploited, is not a new process. It has been occurrina
throughout human history.

- Early civilisations developed where fertile (mostly alluvial)
soils allowed the production of an agricultural surplus. When
soil fertility was not replenished or the soil was allowed to
deteriorate, civilisations either declined or colonised other
areas. It is no coincidence that many ruins of great templas and
palaces are today found amid sandy wastelands.

~ The Fertile Crescent flood plain of the Tigris and Euphrates
rivers, once known as Mesopotamia, is now part of Iraq. The two
rivers drain into the Gulf by means of the Shat el Arab waterway
that has recently been a battleground for Iraq and Iran. An area
that once supported 17-25 million people now has a population of
10 million. Much land has been abandoned, while the rest is so
poor that crop yields are among the lowest in the world. Some 20~
308 of Irag's potentially irrigated land is unusable.

- Sumerian civilisation, the first recorded in thre world,
developed in the southern part of the valley of the two rivers
before 4000 BC. Reeds and other vegetation were cleared, and a
canal system built to drain the waterlogged lands. The canals
later served to irrigate the crops grown on the alluvial asoils,
but were not sufficient to prevint the land becoming increasingly
waterlogged and saline over the next 2,000 years.

-~ The gradual rise in salinity is evident in the remains of
crops found by archaeologists. In 3500 BC, equal areas of wheat
and barley were cultivated. After a thousand years the saline-
tolerant barley covered more than 80% of the farmmland., By 1700 BC
no wheat was being grown in southern Irag. Similarly, grain
yields fell from an average of two tonnes per hectare (0.8 tonnes
per acre) in 2400 BC to 0.7 tonnes per Lectare (0.3 tonnes per
acre) by 1700 BC.

-~ Splendid Sumerian cities like Uruk and Ur, which had seen the
invention of writing and mathematics, shrunk to mere villages or
were abandoned to become ruins.

- The spirit of Sumeria survives in the Epic of Gilgamesh,
perhaps the oldest story in the world, dating fro. before 2000
BC. It tells of the coming of a great flood that destroys
mankind except for a favoured family which survives by building
an ark and gives rise to a new race when the flood has subsided.
It symbolises the conguest of the wetlands and the threat which
floods posed to the Sumerian irrigation system.

~ Upper Mesopotamia also had an irrigated system of agriculture
but was not as prone to waterlogging and salinisation.
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- The Sasyanid Persians conquered Mesocpotamia in the 3rd Century
AD and built a complex irrigation system that allow=d almest all
of the region to be cultivated. Populations continued to grow,
and a powerful centralised state was necessary to maintain the
irrigation system and prevent it from becoming clogged with
sediment.

~ The system started to break down owing to lack of attention in
the middle of the 7th Century before the Islamic invasion.
Despite a recovery immediately afterwards, degeneration continued
o that it was in a state of complete disrepair by the 12th
Century, by which time populations had plummeted. Without the
will to maintain the irrigation system, civilisation once again
crumbled, leaving only a few villages and silted-up canals.

-~ The climate of the Sahara began to turn cooler and moister in
the 9th Century BC. Pasturcs appeared and rivers began to flow.
For some 3,000 years (5500-2500 BC)} there was a wet period when
forests flourished and the plains were populated with wild qame,
which can still be seen on cave paintings ir the Saharan
mountains. More people settled there, initially as pastoralists,
but after about 3500 BC primitive agriculture began. ™uch of what
is now desert was well vegetated and hiahly populated.

- Great empires once existed in what is now the northern Sahel,
when conditions must have allowed the production of a sufficient
quantity of food and wood.

* The Ghana Empire was flourishing in the 11th Century AD at
the time of the Norman Conquest of England. Centred on
Audagost and Kumbi, two cities west of Timbuktu aid now no
longer existing, it shares but a name with the present
nation of Ghana. Its wealth and power were based on the
caravan trade in gold and ivory across the desert to North
Africa, and the movement of salt in the opposite direction.

* The Mali Empire was founded in 1240 after the sacking of
Ghana by Berbers from Mauritania.

¢ Mali in turn was eclipsed by the Songhay Empire, which
developed around the ancient trans-Saharan trading centre of
Gao. Songhay conquered Mali in the mid-15th century, making
Timbuktu a base for the control of the western part of the
West African grasslands. It lasted until 1591 when it was
conquered by Morocco.

- Little data exists to show hovw much the Sahara has expanded as
a result of Man's actions over historic time.

- Deforestation since earliest times has left many of the hills
surrounding the Mediterrarean barren, eroded and covered with
scrub.

~ Mount Lebanon is referred to in the Epic of Gilgamesh (before
2000BC) as a vast green mountain with tall cedars. Felling of
the cedars of Lebanon had begun as early as 3000 BC, after which
they formed the cornerstone of the Phoenicians' international
trade.
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- The Pharaohs imported 40 ships full of cedar in 2600 BC.
Fifteen hundred years later the temples and palaces of Assyria,
and subsequently Babylon, were built of cedar extorted as
tribute from a subjugated Lebanon. King Solomon used cedar for
his temple in Jerusalem, and Alexander the Great used the wood to
construct his Euphrates fleet in the 4th Century BC. Not until
the Roman emperor Hadrian in the 2nd Century BC was any attempt
made to protect the remaining trees.

-~ Greece also cleared large areas of hill forests for ships'
timber, fuel or grazing land. The early deforestation of Attica
was commented upon by Plato in the 4th Century BC: “Our land,
compared with what it was, is like the skeleton of a body wasted
by disease."” Athens was forced to build a vast commercial fleet
to trade wine and olive oil for wheat and other items of food
that its eroded soils could not supply.

- FPollowing the fall of Carthage in 146 BC, Rome colonised a
large part of North Africa, from Tunisia to Morocco. Between then
and the 6th Century the fertile coastlands raised larage numbers
of cattle and were the “granary of Rome". Cultivation was alsa
extended into the drier lands south of the Atlas Mountains by
irrigation. Today, much of Rome's granary is desert.

- Deforestation, overgrazing and overcultivation leading to
desertification have also occurred in the United States.
Increased mechanisation of wheat production on the Greai Plains
after World War I jneant that farmers could no longer afford to
leave lands fallow for a year if they were to keep up the
payments on their tractors. Rising demand for wheat led many
farmers to put more and more marginpal land - previously used for
pasture - under the plough.

- The 19308 began with two successive years of drought.
Dessicated topsoil was blown away from the land by the winds. In
1933, millions of hectares (acres) of wheat were so poor that the
crop was not worth harvesting. Cattle died. Farmers could not
meet their mortgage and tractor payments, and left in their
thousands for the new frontier - cCalifornia.

—~ Then in 1934 a wind of retribution blew across the nation,
carrying with it 350 million tons of dust that had once been
topsoil in Kansas, Montana and the Dakotas. The cloud of dus*
obscured the sun on the East Coast, plunging cities like New York
and Washington into a gloom reminiscent of a solar eclipse.
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CHAPTER FOUR

THE SAHEL DISASTER

The great 1968-73 drought in the Sahel region of West Africa
killed thousands of people and millions of animals. The tragedy
focused the eyes of the world upon the problem of
desertification, and led the United Nations to convene the UN
Conference on Desertification (UNCOD) in Nairobi in 1977.

19608 had encouraged the extension of rainfed cropping onto
marginal lands and the growth of herds on poor arid lands close
to the edge of the desert.

- Years of exceptionally good rains in the Sahel during the

- Both cropping and grazing intensities were far in excess of
sustainable levels. When the rains began to fail, not only was
the land left in a poor condition, bu% big herds were left with
shrinking pastures. When pasture growth plummeted, animals began
to die in their thousands, from a lack of food rather than a
shortage of water. :

- The 1968-73 drought most directly affected Chad, Mali,
Mauritania, Niger, Senegal and Upper Volta - an area two-thirds
the size of the United States.

— In 1968 the Sahelian rains were early and heavy, but then
stopped early in May. Seedlings died before the rains returned in
June. By the end of the dry season in early 1969 the first
animals were dying of hunger.

- The rains failed again in 1970, with farmers and herdsmen who
had moved farthest north during the period of good rains being
most affected. When the small 1970 harvest was exhausted, an
estimated three million people in the six nations needed
emergency food aid.

- The 1971, 1972 and 1973 rains were helow average, but it was
not until 1973 that the true extent of the disaster became widely

recognised.

- Between 100,000 and 250,000 people died in the region as a
result of the drought, according to an UNCOD report. (A report by
the Club du Sahel and the Permanent Interstate Committee for
Drought Control in the Sahel (CILSS - the Sahelian governmenta'
organisation) puts the figure at 50,000-100,000.)

- Among livestock, cattle and sheep suffered most, with goats
and camels faring better. The UN Food and Agriculture
Organization (FAO) estimated that 3.5 million head of cattle,
about 25% of the total, died in the Sahel in 1972-73 alone.
Cattle losses were estimated at 20-50% in Mauritania and Niger,
20-40% in Mali and Chad, and 10-20% in Upper Volta. This does not
include the deliberate slaughtering of animals as herdsmen
realised that their stock would not survive the dry season. In
some areas stock loss was 100%.
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= Losses in Niger's A%adez province over 1968-74 were 888 of all
cattle, 80% of sheep, 708 of goats and 458 of cemels, according
to Niger government figures.

- According to a joint Club du Sahel /CILSS report: "Prolonged
drought is, in a way, a normal phenomenon in the Sahel. The 1968-
73 drought was not exceptional historically. The 1910-14 drought
was more severe. The Sahel must be prepared to confront new
periods of drought in the future.”

- The crisis led to the creation of several new international
agencies. CILSS was formed in 1973 by Malli, Mauritania, Niger,
Senegal, and Upper Volta, primarily to represent the needs of the
region to donors. These countries were quickly joined by Chad,
and later by Gambia and Cape Verde.

- The drought also caused an inflow of aid in the forms of food
and__money. Donors have committed $7.46 billion in "officlial
development aassistance” to CILSS members over 1975-80. Over 1975-
79, per capita aid in the Sahel rose from $23 to $40, while in
the rest of Africa it rose from $17 to §19.

- CILSS proclaimed in 1974 that its objectives were:

* to ease the consequences of future emergencies:

* to gecure basic food self sufficiency:

* to accelorate economic and social develo%ment, especially in
the least developed countries of the region.

- fThe United Nations responded to the drought in two ways. In
1973 it established the UN Sudano-Sahelian Office (UNSO) as the
central mechanism to coordinate efforts to aid the Sahelian
countries in carrying out their recovery programmes.

- Secondly, the UN General Assembly called in 1974 for an
international conference on desertification (ULCOD) to be held in
1977. It was to agree on a “"Plan of Actlion to Combat
Demertification". UNEP was asked to provide the secretariat,
headed by Dr Mostafa K. Tolba, UNEP's executive director.

- UNSO was alro to assist the 19 countries of the Sudano-
Sahelian region and adjacent areas {Benin, Djibouti, Ethiopia,
Guinea, Guinea-Bissau, Kenya, Nigeria, Uganda, United Republic of
Cameroon, Somalia and Sudan, together with the eight CILSS
countries) in implementing the UNCOD Plan of Action.

- The Club du Sahel was formed in Dakar in 1976 by
representatives of a number of Western development aid agencies,
which realised that the Sahel was a case for a special and
prolonged effort.

- The Club, headquartered at the Organisation for Economic
Cooperation and Development (OECD) in Paris, has no_ resources
itself and only a small secretariat. It works to increase
cooperation between the Sahelian countries and internationasl
donors, and has the bagic objective of attaining regional food
self sufficiency.
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CHAPTER FIVE

UNCOD AND ITS “"PLAN OF ACTION"

Representatives from 95 nations, 50 UN agencies and offices,
eight intergovernmental organisations and 65 non-governmental
organisations gathered in Nairobi, Kenya, between 29 August and 9
September 1977 to discuss and agree a Plan of Action to Combat
Desertification.

~ The plan, as approved at UNCOD, consists of 28
recommendations. These are paraphrased in Appendix 1 and
summarised below.

— The UNCOD recommendations can be divided into three sections.
Section 1 dealt with the national, regional and international
organisational actions required to halt desertification:

* Governments were recommended to set up national machinery to
assess the extent of desertification, monitor the rate at
which it is spreading, prepare national plans of action to
deal with priority issues, and implement/coordinate anti-
desertification action (Recommendations 1,11,16 and 21).

* Governments were invited to cooperate on wise management of
shared resources, such as regional aquifers, especially
Through six transnational projects recommended by UNCOD
(Recommendation 24).

* UN agencies, other intergovernmental organisations and non-
governmental organisations were invited to participate in
the implementation of the Plan of Action and to give due
consideration to its recommendations when formulating their
own programmes of work for arid and semi~arid areas

(Recommendations 22 and 23).

~ Section 2 gave guidelines for priority measures against
desertification:

* Introduce methods of planning land-use in ecologically sound
ways (Recommendation 2).

* Improve livestock raising by means of new breeds of
livestock and better range management (Recommendation 2).

* Improve rainfed farming by introducing more sustainable
techniques (Recommendation 7).

* Rehabilitate irrigated cropping schemes that have failed
owing to waterlogging, sal?nIsation and alkalinisation
(Recommendation 8).

* Manage water resources in environmentally sound ways
(Recommendation 5).
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Protect existing trees, woodlands and other vegetative cover
and restore tree cover and vegetation to denuded lands
(Recommendation 9).

Establish woodlots as sustainable sources of fuelwood and
encourage the development of alternative energy sources
(Recommendation 19).

Conserve flora and fauna (Recommendation 10).

Ensure fullest possible public participation when
undertaking measures to combat desertification
(Recommendations 3 and 12).

- Section 3 suggested ways by which national development

lanning may be uned to influence social factors leading to
desertlfication and also to improve local capacity to deal with
the problem:

Investigate the social economic and olitical factors
connected with desertification (Recommendation 12).
Introduce measures to control population growth, as
appropriate (Recommendation 13).

Improve health services (15).

Improve scientific capabilities (Recommendation 18).

Expand local awareness of desertification and skills with
which to combat it by training aznd education, both by means
of mass media and courses at various educational
institutions (Recommendation 20).

Asgsess the impacts of settlements and industries on
desertification, and keep desertification in mind when
planning or expanding new settlements and industries
(Recommendations 4 and 15).

- The Plan of Action listed four main priorities requiring
immediate action between 1978 and 1984:

The establishment by each government of appropriate
machinery to assess, monitor and combat desertification, and
the preparation of a National Plan of Action.

The organisation of regional workshops and seminars to
discuss and coordinate technical aspects of the Plan of
Action.

The organisation of consultants and studies for selecting
sites for a number of reglonal research and development
centres and demonstration stations for improved techniques
in each of the main types of land use: rainfed cropping,
irrigated cropping, livestock and rangeland management, and
afforestation/revegetation.

The organisation of six transnational proijects which would
1ink up action in a number of countries in different




43,

regions, providing inspiration by the shcer size and
conception of the projects, and allowing mutual support cad
the pooling of experience.

- The transnational projects were undoubtedly ambitious in
scope. UNCOD did not set up any speclal international body to
coordinate action against desertification, so the transnational
projects offered the main prospect of continuity and momentur.
They would also provide "living laboratories” for the development
of vital new techniques of reclamation and sustainable land use.
The six transnational projects were:

* 1, The SOLAR project (Stratification of Livestock in Arid
Regions), aimed at stratifyivy livestock management in the
Sahel in order to increase beef production. Calves would be
reared by nomadic herdsmen in the traditional manner, and
then moved south for fattening either on farms in the semi-
arid agricultural zone or on feedlots in more humid coastal
areas. Finally, they would be marketzd in the cities and
coastal zones.

* 2, The management of regional aquifiers in NI Africa and
Arabia required intensive studies to fili in the
considerable gaps in local knowledge of these two major
water sources, both of which are facing serious problems.
Pumping and other discharges of the sandstone aquifer
underlying Egypt, Chad, Libya and Sudan were in 1976 seven
tiwmes higher than the estimated natural recharge.
Overpumping in the Arabian Peninsula is causing falling
water levels in the Arabian aguifer underlying Bahrain,
Oman, Qatar, North Yemen, South Yemen, Saudi Arabia, and the
United Arab Emirates. Salinity is rising, owing to the
practice of pumping saline water down oil wells to raise oil
pressure.

* 3 & 4. Regional monitoring: Two projects were intended to
use US LANDSAT satellites to monitor desertification on a
regional basis. One project was to cover the West Asian
countries o- Afghanistan, India, Iran and Pakistan; the
other would cover arid areas of Argentina, Bolivia, Chile
and Peru.

Reliable data on both the extent and rate of spreading of
desertification are very scarce; the manpower and equipment
is just not available to make continuous ground measurements
over vast areas of the countries most severely affected.
LANDSAT satellites pass over each part of the Earth once
every nine days, collecting images of areas of 34,000 sq km
(13,000 aq mi) at any one time, ani with a reeolution of 79
metres (260 feet), improved in 1982 to 40 metres (130 feet)
by the launch of the new LANDSAT-D satellite.

* 5 § 6, Green belts: The two remaining projects coneisted of
establishing "green belts", each running from the Atlantic
to the Red Sea. One would run along the northern border of
the Sahara (Morocco, Algeria, Tunisia, Libya and Egypt) and
the other through the Sahel (Cape Verde, Senegal,
Gambi?, Mauritania,Mali, Upper Volta, Niger, Chad and
Sudan).
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The green belts were not intended to be 80lid shelterbelts
r-? trees to ph sically stop the advance of the desert.

astead, the idea was to protect and rehabilitate major
belts cof land in each zone, providing mosaics of well
managed cropland, rangeland and forest.

= Of all the six projects the North African green belt scheme
seemed to have had the best chance. Tunisia ap.° Libya already had
green belts: Morocco had a large scale afforestation programme;
and Algeria vas establishing a 1,500 km (940 mi) continuous green
belt 20-40 km (12-25 mi) deep right across the country.

= But since UNCOD almost no progress has been made on any of
these transnational projects.
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CHAPTER SIX

«\zé T PROGRESS SINCE UNCOD

N

Over the years since the UN Conference on Desertification
{uNCcOD), 1little progress has been made in halting
desertification. :

- Two organisations were given mpecial responsibility for
coordinating the follow-up plan:

* UNEP was given overall responsibility for coordination, and
specific responsibility for all areas outside the Sudano-
Sahelian region;

* UNSO (the UN Sudano-Sahelian Office) was given sepecific
responsibility for coordinating action in the Sudano-
Sahelian region. UNSO also administers a UN Trust Fund for
Sudano-Sahelian activities under the direction of the UN
Development Programme (UNDP),

- Little data has yet been published by UNEP concerning global
progress in implementing the Plan of Action.

* Only a few governments - including Burundi, Gambia,
Mauritania, Peru and the United States - are preparing or
have prepared national plans of action.

* There is no indication that the six transnational projects
have progressed any further since UNCOD.

* Only two regional research and development centres have been

established: the Sahel Instltute at Bamako in Maii, and the
Regional Agrometeorology and Hydrology Centre (AGRHYMET) =zt
Niamey in Niger.

- UNEP Executive Director Dr Mostafa Tolba reported in May 1981:
"Progress (since UNCOD) has been slow; and in addition to making
the required resources available, governments and regional and
international organisations, not least within the United Nations
system, need to intensify their efforts... The actions taken are
still very far from demonstrating a comprehensive concerted
effort."

= At UNCOD, Dr Tolba had called for $2.4 billion to be spent
annually over the next 20 years to halt desertification in the
developing world. Lateit eptimates indicated that implementing
the Plan of Action would cost about $4.9 billion a vear.

* UNCOD set up a Special Account within the UN to finance
anti-desertification activities. In five years this has
received Jjust $5,000, from Mexico.

* Only $13.4 million (B8%) of the $162 million of aid
channelled through UNSO to the Sahelian countries has been
directed to specifically anti-desertification activities.
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* The Club du Sahel, an informal organisation of donors to
Sahelian nations, reported that $7.45 billion in official
development assistance had been committed to the region over
1975-80, but by 1980 only 1.4% of this money was going to
ecology/forestry proijects.

* The Consultative Group for Desertificnti-n Control (DESCON),
organised by UNEP, contains representatives of donor and
recipient nations and UN and multilateral organisations. It
acts as a preliminary screening body for potential anti-
desertification projects, but has so far had little
influence on project funding.

- Although other funds for fighting desertification are

received through bilateral or multilateral mechanisms, they are
nowhere near the level which UNCOD proposed.

Progress in the Sahel

The only real information on progress in halting desertification
is for the Sahel. While aid to this high priority region has been
increased dramatically, progress has been slow. There are many
lessons to be learnt from the events of the last five years.
~ Visible signs of progress in the Sahel are few:

* no giant shelter belts;

* no large scale village woodlot schemes;

* no signs of any increase in food self sufficiency:

* no widespread improvement in farming and herding methods.

- On the contrary, the expansion of herd sizes and cropping
areas continues to spread desertification, laying the foundations
for another disaster of the kind experienced over 10 years ago.

- Only two_ countries in the Sahe) are preparing National Plans
of Action. Work began in Mauritania in May 1980 and in Gambia in
December 1981. Although Mauritania created a national committee
to fight desertification in 1980, by the end of 1981 it had yet
tc hold its first meeting.

- Most Sahelian countries have designated various bodies to be
responsible for coordinating action, but whether coordination is
effective is a very different matter.

- UNSO, CILSS, anZ the Club du Sahel convened a seminar in
November 1979 to prepare a regional Plan of Action.

- Two of the many regional centres proposed at UNCOD have been
established:

* the Sahel Institute was founded in 1977 in Bamako (Mali) as
a specialised agency of CILSS. It will undertake, coordinate
and disseminate research and proven technologies for the
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recovery and rehabilitation of degraded lands, and train
research workers and techniciane;

* the Regional Centre for Agrometeorology and Hydrology
(AGRHYMET) at Naimey in Niger will train technicians and
engineers, carry out applied rewearch into the region's
climatic and hydrological problems, and produce long range
forecasts.

- ULittle has been done to monitor the extent and rate of spread
of desertification in the Sahel =~ another UNCOD immediate
priority.

* USAID has sponsored a remote-sensing project in Mauritania.

* A joint CILSS/Club du Sahel project to analyse satellite
imagery of the region (coordinated by Dr Ichtiaque Rasocol, a
NASA scientist now teaching at the College de France in
Paris), has produced preliminary results showing that tree
cover in Senegal and Mali has decreased.

Ma

Aid tc the eight CILSS nations increased by 80% from $817 million
to $1.5 billion per annum between 1975 and 1980. A total of $7.45
billion in aid was committed by donors in that period. The donor
nations preferred to work through established bilateral and
multilatera) mechanisms rather tnan the UN Special Account set up
at UNCOD.

- Aid grew twice as__fast as the average for developing
countries, with a 3.1% per annum increase in real terms between
1975 and 1980.

- Per capita aid for the Sahel is $40 per year - twice as much
as the African average and 6.5 times as much as the Asian
average.

- Half the Sahel's aid comes from the OECD countries; = quarter
from the European Development Fund, the korld Bank and other
multilateral agencies; almost a fifth from OPEC, and just 5% from
UN agencies.

- France, West Germany and thne United States account for almost
three-quarters of bilateral (country-to-country) aid to the
Sahel.

- Two-thirds of aid money is in the form of outright grants; 86%
of bilateral aid and 50% of multilateral aid are given this way .

Rural development

Where is the aid money going in the Sahel? One might have
expected that, with the exception of emergency or general relief
ald, most of the funds would be used for priority areas such as
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improving the productivity and sustainzbility of rainfed
cropping, irrigated cropping and livestock raising, extensive
reforestation and revegetation, fuelwood plantations, irrigation
and water supplies.

- In fact, only 24% of aid is directed towards agriculture and
forestry. And less than 40% of all agriculture and forestry
prcjects are rural - the rest of the money for farming and
forestry is spent on support activity in the towns.

- Altogether, 8% of aid is directed towards the intensification
of rainfed croggin%. But out of $100 million committed for this
sector between and 1978 by France, the European Development
Fund, USAID and West Germany (the major donore), only $28 million
went to subsistence food crops. The remainder - 28% of
agricultural aid - went to cash crops, mainly grown for export.

- This is, however, an improvement on past performance. Between
1960 and 1970, virtually all assistance to rainfed cropping went
to cotton and groundnut projects.

Irrigation

Given the potentially dramatic increases in yield of food crops
grown under irrigated conditions, it is not surprising that
almost one~tenth of all aid and one-sixth of project aid goes
towards the development of irrigated agriculture. (Project aid
excludes general budgetary assistance and food aid.)

~ Yet while about 5,000 more hectares (12,400 acres) of
irrigated land come into cultivation in the Sahel every year, the
gsame area goes out of cultivation owing to salinisation and
waterlogging caused by poor management.

~ Some agencies are thinking of shifting more aid towards
rehabilitation of such lands, instead of continuing the present
one step forwards, one step backwards" approach. In 1979 there
were estimated to_be 17,000 hectares (42,000 acres) of irrigated
land in need of rehabilitation in Mali, and over 5,000 hectares
(12,000 acres) in Semnegal.

- New irrigation schemes cost as much as $17,000 a hectare
($6,900/acre) - money which can be justified only if big
increases in yields are obtained. In Niger, only one rice crop
is grown every year instead of the two which are recommended.
Yields average 1,7-2,6 tonnes per hectare (0.69-1,1 tonnes/acre)
compared with the 5-6 tonnes (2-2.4 tonnes/acre) theoretically
possible.

Livestock

Liveatock raising gets 5% of all aid. Little attention is being
paid to improving productivity through better breeding and the
cultivation of high yield forage crops.



49,

- It appears that the same pattern is developing as before the
last drought, with more water points being opened and livestock

numbers moving steadily towards their pre-drought, over-stocked
levels.

- UNCOD took a divided position on nomads. Its "Overview"
document, drawn up by scientists, found that nomadism “spreads
pressure on the land and dilutes risk"”. Mobility is the nomad’'s
"principal weapon against a harsh environment....
Sedentarisation, whether voluntary or enforced, has resulted in
severe degradation around permanent settleme:wnts where former
nomads continue to herd livestock."

= But the UNCOD Plan of Action found that nomads' mobility "made
it difficult to provide them with adequate health and social
services. These and related disadvantages must be remedied, with
measures to assist sedentarisation and resettlement where
appropriatc.” Governments' traditional dislike of nomads was
probably behind this call for sedentarisation.

= Although a nuwmber of intensive ranches have been established
in the Saheliaa a.d Sudano-Sahelian zones, their performance has
8o far not justified the heavy investment. Productivity is low,
and the large distances from markets in major commercial centres
inhibits marketing of produce.

Forestry

A recent Club du Sahel report expressed concern at the low
priority given to reforestation in the Sahel: "Do Sahelian
governments and the donor agencies understand the gravity of the
situation in the Sahel? International aid for reforestation is
stilluso low that to evaluate its impact would be an exercise in
vain.

- 1In 1975, reforestation/ecology accounted for only 0.35% of all
aid to the Sahel. Funds rose from $2,9 million 1In 1975 to $23.3
million in 1980, a growth rate five times as great as for aid as
a whole. But forestry/ecology still receives only 1.4% of aid.

=~ Says the Club du Sahel: "All studies on this topic come to the
same conclusion: the pace of reforeatation in the Sahel today is
too slow. Up to the year 2000, 150,000 to 300,000 hectares
(370,500-741,000 acres) on a~"arage will have to be planted. The
efforts to be deployed for reforestation bear no comparison with
present efforts, which are 50 times too small."

~ In 1981 FAO estimated that in Chad, Mali, Niger, Seneqal and
Upper Volta, the reforestation rate over 1976-80 was ahout 4,900
hectares (12,000 acres) a year. It projected a rise to 7,280
hectares (18,000 acres) per year for 1981-85,

= "A study presented by the World Bank in 1978 states that the
area reforested must be increased seven- or eight-fold to meet
domestic needs in Niger and Mali by the year 2000", continues the
Club.
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Where the money qoes

S0 where has all the money been going? One-fifth of all aid and
one-third of project aid is used for building “"infrastructure”,
of which the largest share goes to road construction and repair.
The Club questions whether all these new roads are necessary for
agricultural development, and whether existing roads are being
maintained and rehabilitated on schedule. It sees road
construction as a “soft option": easy to implement ard rarely
without merit. But should it consume as much aid as it does?

- Recad construction accounts for more than two-thirds of the
$62.4 million of aid received by CILSS countries through UNSO
between 1975 and 1980.

- By January 1981, 955 km (590 mi) of feeder roads had been
constructed and were in use in Gambia, Senegal, Mall, Upper Volta
and Niger. Some 700 km (435 mi) of these roads had been
coastructed with UNSO's direct participation.

- At a 1981 meeting of donors to examine progress, the
participants were surprised to learn that many of the new roads
they had been funding did not link up.

- Mauritania is building the "Road of Hope" between Nouakchott
on the coast and Nema near the eastern border. The aim is to
engure rapid transport of food aid from the coast to the interior
in times of famine, and of export goods from the interior to the
country's main port.

- 1Is the Road of Hope necessary? French consultant Michel
Baumer comments: "There does not exist a single product the value
of which would be worth transport by road. As for famines, if not
precisely predictable, they are nevertheless certain, and it
would be wiser to build up stocks of food and fodder long in
advance, using camel transport. This would give jobs to hundreds
of nomads, who are particularly affected by exceptional drought.”

- Water development projects have the second largest share of
UNSO-~directed funding, with . Some of the projects are fully
justified. Cape Verde, for example, has a $291,400 scheme to
improve soil and water conservation in the San ‘oao Baptista
Valley, including the reforestation of water catchrie it areas, and
the construction of flood control dams, dikes, cmbankments and
terraces.

- The majority of the projects, howuvu:r, involve sinking
boreholes to provide water for humans and livestock. Little
account seems to have been taken of the possibility that the new
boreholes may themselves cause desertification.

- Mauritania has a $5.9 million project, which commenred in 1977
with activities beginning in earnest in February 1979, to equip
36 new deep boreholes with pumping stations. It was not until
November 1979 that UNSO sponsored the visit of a consultant to
report on waye of protecting the environment around the
boreholes.
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- Agricultural (rainfed cropping and livestock) development and
refore.tation (excluding watering points and forest protection)
represcnted only 2.7% of aid channelled through UNSO betw::en 1975
and 1980.

- Why is so little of the aid directed through UNSO used for
anti-desertification, or agriculture or forestry?

* UNSO has a dual role: it is supposed to assist in economic
rchabilitation, as well as to combat desertification.

* Begides the eight CILSS countries, UNSO is also responsible
for Benln, Cameroon, Djibouti, Ethiopia, Guinea, Guinea-
Bissau, Kenya, Nigeria, Somalia, Sudan and Uganda.

- UNSO sees itself as a middleman between the donor nations and
the countries which it serves. Project proposals are matched with
funding sources, the funds often, but not always, being
channelled through the UN Trust Fund for Sudano-Sahelian
activities which UNSO administers under the direction of the UN
Development Programme (UNDP). (In the UN, “trust funds" are
contributions which are earmarked for specific purposes by the
governments which have given the money.)

- Lee MacDonald of the University of Michigan at Ann Arbor is
critical of UNSO's funding programme: “UNSO is bhased in New York
and has more experience with technical assistance than the
problems of desertification. There may be a tendency to simply
term a project "anti-desertification” because it is politicall
expedient, when in reality the project is not substantially
different from many other technical assistance projects.”

- UNSO does have a regional office in Ouagadougou and can also
call upon the expertise of local UNDP field personnel when
necessary. But since economic development in the region is one
legitimate way of combatiig desertification, it is not easy to
judge whether or not UNSO is really fighting desertification, or
whether it just functions as an additional regional development
agency.

- NSO couléd give a much higher priority to anti-desertification
projects if it chore to. In recent years there has been an
enxuovraging increase in the number of UNSO feasibility studies
for anti-desertification projects, and this trend may continue.

- As is unfortunately often the case among international
agencies, anti-desertification work in the Sahel is hindered by
personal and organisational antipathies, especially between UNSO
and CILSS, but also involving UNDP, UNEP, the Club du Sahel and
some of the bilateral donors. This has sometimes resulted in
ugencies working almost openly against one another.

- What effect has all the aid over the past five years had
towards implementing the UNCOD Plan of Action? The clear fact is
that the needs idencified by UNCOD have not been given priority
either by the donor nations or by the Sahelian governments.

- 1In fact, the opposite has often happened. The increase of
herds to pre-drought levels and the expansion of the area under
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rainfed cropping will have made desertification worse without
really improving the region's self sufficiency in food.

- Moreover, even the limited progress in irrigation and
reforestation may not be sustained. Donors provide funding to
cover project establishment costs (purchase of pumps, digging
canals, plancing trees) but rely on the host country to cover
maintenance.

= At a dune-fixation project at Yegalalane in southern Niger,
funded by the US voluntary agency CARE, rows of young trees have
been planted to stabilisme huge dunes which were spilling into a
lush river bottom where millet, sorghum and vegetables are grown.
In 1983 CARE will stop paying the wages of the villagers who now
guard the trees from camels and goats. Don Atkinson-Adams of CARE
hopes that the villagers will continue to guard the trees on
their own, but admits that they probably will not. And central
government finance seems unlikely.

- Anne de Lattre of the Club du Sahel spells out the problem:
"New projects generate very heavy recurrent budget costs, which
cannot bs met, and ero the project deteriorates. Phase 2 and
Phase 3 of the project then have to be rehabilitation, not

expansion.”®

- *"gsince 1976 there has been a 35% increase in real aid flows"
to the Sahel, says de Lattre. "But there is actually massive
disinvestment taking place, because of those rehabilitation

costs. "

- The Club du Sahel, the World Bank and USAID are now talking of
changing their policies, to give higher priority to maintenance
schemes and to projects with little or no recurrent costs.
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CHAPTER SEVEN

THE SAHEL TODAY

Ten years after the climax of the catastrophic 1968-73 drought,
the nations of the Sahel were moving steadily towards another
disaster.

- Experts disagree whether the next crisis is just around the
corner or some years away, but past experience dictates that it
must come. The huge amounts of aid at present pouring into the
region are unlikely to prevent it, because the aid, as described
in the previous chapter, is going to the wrong types of projects.

= The Sahel's ulation grows at an annual rate of 2.5%, while
its cereal production grows at 1% per year. The annual increase
in population has been 0.3% higher than the increase in cereal
production.

~ At that rate, the Sahel's population will have doubled by the
year 2010, but its cereal production will have grown by only
308.

- Despite the urgent need to increase food production (in ways
which will not lead to more desertification, nor will collapse
when the next drought occurs) less than a quarter of aid to the
region qoes to agricultural development.

= The Club du Sahel estimates that self sufficiency in food has
decreased rather than increased since the mid-1970s.

* Niger now has to import 25% of all ite food.

* Upper Volta is now 90% self sufficient in grains, but has
considerable deficits in fruits, vegetables, meat and fish.

~ One reason why food production has not even kept up with
population growth is the drop in yields per hectare (acre) as
cultivation expands onto marginal lands.

~ Between 1955 and 1979, the area of land under millet and
sorghum increased at an average rate of 3.4% per year. But
production rose only 2.5% per year. After the drought the
expansion in cultivated land quickly resumed.

- The area under rainfed cereal cultivation in Niger is now more
than 40% greater than it was immediately before the drought. But
production is only 4% higher, and yields per hectare (acre)
are averaging only three-quarters of their 1968 values.

- Similar trends are seen in the whole of the region. Between
1970 and 1978 the Sahel's cereal production increased to 4.95
million tonnes. But the rate of increase was only 2.45% per annum
despite a 3% per annual increase in the area cultivated. As a
result, average ylelds declined by 0.65% per annum.
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- JIrrigated grain crops might have provided extra food.
Unfortunately, demands for rice and wheat are growing faster than
irrigated production, and self sufficiency in irrigated cereal
crops is only about 338%.

- Rice production in the Sahel is one~third higher than it wae
at the beginning of the 1960s. But demand has risen by two-thirds
as a result of population growth and urbanisation, according to a
CILS5/Club du Sahel study. European food hahits ~ white hread and
rice - are replacing foods based on traditional Sahelian grains.

- As a result of the booming demand for French-style bread, the
Sahel is only 4% self sufficient in wheat, most of which is grown
by rainfed farming methods. Consumption rose by 11% per annum
between 1975 and 1978, Wheat imports are now running at 200,000 -
300,000 tonnes a year - about the same level as rice imports.

- Although food aid has fallen (its peak was over 700,000 tonnes
a year at the height of the drought) it seems to have become a
permanant fixture in the Sahel. It never falls below 100,000
tonnes a year, and uses up about one-tenth of all aid to the
region.

- Unfortunately, most of the food aid in the early 1970s stayed
in the towns. Urban people became used to imported wheat and rice
in preference to home-grown millet and sorghum. So food aid was
one of the main factors pushing up demand (and imports) so
rapidly in recent years.

- At the same time, says a recent World Bank report on sub-
Saharan Africa, local farmere have been inhibited from increasing
crop production because of :he low official prices for grain,
prices kept artificially low to please the urban elite - civil
servants, army, police - upon ‘'hich governments rely.

- Livestock numbers, which curing the drought fell to 75% of
their previous levels, are at about 90% of their pre-drought
levels. Indeed, in Niger there are more sheep, goats, horses and
donkeys now than there were in 1968. This is putting tremendous
pressure on the fragile rangeland.

- Little has been done in practice to improve livestock
productivity, although there are plenty of pilot schemes and
experiments. Unfortunately, most livestock projects simply
increase herd size (through supplying water) or reduce mortality
(via vaccinc.tion) without increasing production of meat or milk.

- Dr Ibrahima Toure of Mali, a senior UNESCO rangeland expert,
charges that veterinarians, hydrologists, ecologists and
economists all compete for funds for their projects. One effect
of boreholes, for example, has been to bring large numbers of
cattle together and thus spread disease among them. "We must get
vets talking to ecologists. It is pu e laziness," says Dr Toure.

- What are the prospects for the Sahel?
- There has not yet been another disaster like 1968-73. "Aid and

the will of the Sahelian nations have prevented another major
crisis", says George Bourgoignie of the Club du Sahel. That in
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itself is an acnievement. But trying to improve agricultural
productivity is a race against time.

- "It takes an enormous time to change the thinking of
peasants”, says Bourgoignie. "Yet we need a complete change in
thinking by everybody.”

- "Even in the US West, with all our educated farmers, it took
25-30 years to get irrigation right", agrees Larry Dash, director
of USAID's Sahel Programme.

- Meanwhile, the people of the Sahel try to survive as best they
can on a land with fragile soils and an uncertain climate.
Rainfall in 1977 was as low as in 1972 (the worst year on
record). The raina failed again over parts of the region in
1979: Cape Verde, Mauritania and Senegal all experienced
droughts, while insufficient rainfall reduced crop yields in
Gambia, Mali, Chad and parts of Upper Volta. The year 1981 was
almost as dry as 1977,

- "I think that the arca is slowly deteriorating,” says Don
Atkinson-Adams of the US voluntary relief organisation CARE,
which helps to run goil erosion and dune stabilisation projects
in Niger.

- "Whether you see the desert as advancing or the Sahel as
losing ground, a real catastrophe is on the way,” believes
Mamadou Mahamane, director of a Niger forestry aid project.

- Meanwhile, each year more people produce less food. The
fragile drylands deteriorate. And no one really knows what to do
about it.
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CHAPTER EIGHT

HOW TO STOP DESERTIFICATION

Land use in the world's drylands seems increasingly to have
entered upon a vicious cycle of over-use: soils are over-
exploited; thus soil fertility and tree cover diminieh: thus
yields fall; thus more land must be over-exploited to make up for
falling yields.

- The land gets progressively worse, and signs of erosion and
eventually desertification appear. Every few decades, drought
brutally interrupts the cycle of attempts to extract more and
more from a deteriorating environment. After the drought, things
improve briefly: then the cycle begins again.

- Can the spread of desertification be halted, or is it beyond
control? Events in the Sahel do not give rise to much optimism.
Livestock numbers are approaching pre-drought levels; hardly any
attention has been paid to improving agricultural production, and
the rate of afforestation is 50 times too small.

- Desertification ie a man-made phenomenon. Thus its control
requires modifications in the ways in which man uses the land.

* The productivity of rainfed farming on good land needs to be
increased so that the expansion of cropping onto marginal
land is halted.

* Livestock raising will benefit from an end to invasions of
traditional pastures by farmers and by a resumption of
fallows that have also been used for grazing in the dry
season. Better range management and development of new
livestock breeds will improve productivity and reduce

* Restoring tree and woodland cover will stabilise cropping
and pastoralism by reducing soil erosion and providing
improved supplementary fodder. Tree planting can enshle
desertified land to be reclaimed and made productive again.
And the present widespread deforestation for fuelwood must
be halted by means of sustainable woodlots.

-~ This chapter looks at the possibilities for improving farming,
pastoralism and forestry. But first it examines the potential for
using satellites to monitor both the spread of desertification
and the progress of attempts to bring it under control.

Satellite monitoring

Combating desertification will require data on where the problem
exints and how fast it is increasing. Such data can be obtained
through remote-sensing satellites. The UN Conference on
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Desertification included two satellite monitoring programmes
(for 5 W Asia and South America) in its list of transnational
projects. No progress has been made in either.

- GSatellite monitoriny is best achieved when there are ground
stations in the regions being studied to receive the most recent
imagea. Otherwise the data from the US National Aeronautics and
Space Administration (NASA} LANDSAT satellites are limited by US
priorities for recording data at NASA's own ground stations.

~ At present there are ~.;ound receiving stations in Hyderabad,
India (covering most of : 7 Asia), and in Cuiaba, Brazil, and Mar
Chiquita, Argentina (covering all but the north west tip of South
America). So the transnational monitoring projects recommended by
UNCOD are perfectly feasible, although they have not been

implemented.

- Unfortnnately, while the European ground receiving station at
Fucino in Italy covers the northern fringe of the Sahara, there
is no_ _corresponding station in West or Central Africa to cover
the Sahel, although one has been proposed for Ouagadougou in
Upper Volta.

~ How precise is satellite data on desertification? G H
Griffiths and W G Collins of the University of Aston in
Birmingham, England, have been studying desert encroachment in
the Marsabit district of northern Kenya. They found that it is
difficult to separate vegetated from non-vegetated areas, since
the high intensity of light reflected by soils in arid zones can,
when it is recorded by a natellite, easily overwhelm the weak
reflectance of thin, dry scrubby vegetation. This may cause
analysts to erroneously classify a certain area as desert.

- Ulf Hellden of the University of Lund in Sweden compared
satellite photos with a 1958 vegetation map of the Sudan and
estimated that over 1958-76 the desert moved t&iuth by 30-120 km
(19-75 mi) in Sudan's northern Kordofan province.

- Hellden has also shown that in northern Kenya, computerised
analysis of LANDSAT images gives sligrtly higher accuracy than
by using photographic versions of the images. But photos can
achieve an accuracy of 85%, and are more appropriate for workers
in developing countries lacking sophisticated equipment.

- Hellden and colleague Mikael Stern found that using a computer
enabled them to monitor automatically the occurrence of new
patches of desert in the E1l Hamma and Medenine areas of southern
Tunisia. Some of the desert patches already evident in 1972 had
increased in size by 1979, and new ones had formed by that time.

-~ The 1982 launch of NASA's latest satellite, LANDSAT-2, may
bring improvements in the monitoring of desertification. It has
equipment on board designed specifically to monitor vegetative
cover and agricultural areas.

- LANDSAT satellites can record an image of a 34,000 sq km
(13,000 sq mi) area in just 25 seconds. Nevertheless, despite the
large area which can be covered in one image, comprehensive
monitoring of the state of the Sahel zone at any one time would
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require analysis of 150 such _images. This might both prove
costly and slow down the frequency of regular monitoring.

~ In order to overcome such limitationa, John Townshend of the
University of Reading and Compton Tucker of NASA's Goddard Space
Flight Center at Greenbelt, Maryland, have been looking into the
possibility of using two weather satellites operated by the US
National Oceanographic and Atmospheric Administration (NOAR).
Called NOAA 6 and 7, these satellites have a much coarser
resolution than LANDSAT, and this enables them to image much
larger areas, thereby cutting down on the computer processing of
data. The images are potentially available every one or two days,
a higher frequency of monitoring than with LANDSAT.

Improving crop production

The Sahelian nations, like other arid areas in the world, have
been able to increase crop production in the last few decades
only by expanding the area under cultivation. Declining fertility
and the low productivity of the new marginal lands have resulted
in lower average yields. Grain production in particular has not
kept pace with the growth in population. Food self sufficiency
has fuallen, and imports have risen.

- The major priority of the Club du Sahcl is to achieve regional
food self sufficiency. The aim is to double grain production by
the end of the century, by which time the population of tha
region will also have doubled. .

- But if present trends continue, rainfed crop production will
increase by only 30% by the year 2000. Can more intensive but
sustainable cropping techniques be introduced on the better
soils, to halt the continual expansion onto easily degraded
marginal lands?

~ 1Irrigation schemes, capable of increasing yields six-fold,
have received massive funding. But only 5,000 extra irrigated
hectares (12,300_acres) have been added every vear in the Sahel
since the mid-1970s , and this has barely exceeded the rate at
which irrigated lands have gone out of production owing to
salinisation and waterlogging - the result of bad project design
and management.

- "Although a large share of aid has been allocated to irrigated
farming", says the Club du Sahel, "its development has been
slower than the Sahelians and the international community would
have wished."

- Some 4,000 hectares (9,900 acres) of the 5,000 (12,300 acres)
additional irrigated hectares every year are for the cultivation
of rice, rather than staple grains i1ike millet and sorghum.

- The substantial food aid to the Sahel since the drought has
been largely in the form of rice and wheat, encouraging a shift
in consumption patterns, especially in urban areas.
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- poes "food self sufficiency” mean meetina the real needs of
the rural poor, faced with shortages of staple grains? Or is all
of the effort to go towards satisfying the demand of
urban consumers for products whose "necessity" was recognised
only after their inflow as food aid?

- It is not surprising that it is the "luxury" toods which are
grown on irrigated land. Justifying the huge investment of up to
$17,000 per hectare ($6,900 per acre) requires not only high
yields (which are often not obtained) but also the prospect of
high prices.

- Today, 95% of cercal production in the Sahel still comes from
rainfed systems. The Club du Sal 21 concludes that "until the turn
of the century, cereals will still ke grown throughout the Sahel
mainly using rainfed farming methods."

- "It is probable that to attain food self sufficiency, the
gshare of development assistance for rainfed cereals farming and
especially for intensified farming will have to be increased

substantially," says the Club.

- Possible components of intensified rainfed cropping schemes
might be:

* improved, drought resistant varieties:
* fertilizers;
* petter grain storage facilities;

* integrated systems including rotations and fallows:

* jmproved cultivation techniques:

* gmall scale irrigated gardens_and orchards near wells:

* new _crops.

- Improved varieties of conventional crops like sorghum and
miilet would have higher yields under average rainfall
conditions. But they would need to be as resistant to drought as
traditional varieties, so as not to cause a catastrophe for
farmers in dry years.

- Studies by the World Bank and the European Development Fund
confirm that little work has been done so far to develop improved
varieties of sorghum and millet.

- Improved varieties often require fertilizer. Even with
conventional varieties, yields of millet and maize can be doubled
by applying fertilizers. Manure also helps. The use of both
artificial and natural fertilizers is fairly common, especially
among those farmers growing groundnuts, which require fertilizer
for good yields.

- Fertilizer and improved seeds, however, must be bought, often
on credit. The precarious nature of dryland farming means that

ylelds and income are uncertain even under thne best conditions. A
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1980 survey of one village in Senegal found that in the previous
year, 25% of villagers were unable to repay their loans, and
therefore could not afford to buy sufficient seed for the
following season.

- Financial over-extension and crop failures have brought a sour
note to the Green Revolution in many countries. Independent
farmers have lost their lands to money lenders and have heen
forced to become cither tenant farmers or casual farm labourevs.

- Farmers will be unwilling to commit themselves to investment
in intensified cropping without firm assurances from the
government not only on credit but also on the prospect of
attractive prices for their crops.

- Grester productivity will be meaningless unless there are good
facilities in the area for storing grain as a reserve for drought
years when crops fail. Mauritania has just completed a national
network of grain silos in a $10.5 million programme co-financed
by the African Development Bank and the Netherlands government
through UNSO.

-~ Higher yields can enable farmers to break out of the vicious
ciicle of reducing fallow periods and constantly expanding the
arel under cultivation in order to maintain production at
previous levels.

- It cuuld therefore be posasible to satisfy increas: ©: demand for
food at tne same time as reverting to traditior ' _rotation
systems such as the four-year sequence of fallow, millet,
cowpeas and groundnuts that is common in the Sahel.

- Yields can also be increased by improved mnethods of
cultivation such as deep tillaqge. Often farmers do not turn under
organic matter because they are reluctant to incorporate
potential fodder material into the soil. This could be overcome
by the growing of trees like Gliricidia, which produce plentiful
foliage that can be used for both fodder and "green manure”.

- Villagers' nutrition and overall food production could be
improved by establishing irrigated vegetable gardens or fruit
orchards near wells. An experimental project in Mauritania is
investigating this approach by promoting the creation of small
market gardens in the vicinity of 36 deep wells d-illed as part
of a joint UNSO/African Development Bank project.

- Greater diversity of crops could also be obtained by trials of
underexploited drought resistant species such as those
recommended by the US National Academy of Scienceo: grain crops
like grain amaranth (Amaranthus hypochondriacus) and Pima-Papago
60~-day maize (Zea mays), and vegetables like Hcpi mottled Lima
bean ;Phaseolus lunatus), and Papago Cushaw squash (Cucurbita
mixta).

- Whether such advances in rainfed cropping do take place
depends as much on the will of governments as on the courage and
imagination of farmers.
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~ A 1981 USAID report states: "Research and development of
export crop technologies has resulted in significant returns to
governments in the form of increased foreign exchange earnings.
However, research and development of technologies for food crops
have been relatively neglected, with the result that the
potentially large returuas in the form of increases in real
incomes for the small farmers have not been realised.”

~ The controveraial 1981 World Bank report “"Accelerated
Development in Sub-Saharan Africa" criticised the 1low,
government-controlled crop prices, which are aimed at maintaining
the political support of urban populations, especially the civil
servants, army and police. But low prices discouraqge farmers from
investing in intensified production.

~ Governments in the Sahel are gradually recognising the need to
give a higher priority to food crop producticn:

* Mali has major programmes to increase millet and rice
prodiction;

* Senegal is trying to increase millet and sorghum yields in
tite groundnut-producing area of Sine-Saloum, and to
eliminate the country's rice deficit;

* Niger, Upper Volta and Chad have national programmes to
expand cereals research and agricultural advice.

- The power to make chanves rests vith governments. Farmers need
the incentive of higher crop prices, even though these may be
unpopular with urban populations. Money could be saved by
reducing the heavy subsidies to the inefficient public
corporations responsible for centralised crop purchasing and
marketing.

- Government spending could become more in line with the needs
of the whole population.

* Niger is proud that 20-25% of its annual budget goes to
rural development, a high figure for the reaion. Yet nine
out of 10 of Niger's citizens live in the countryside.

* Upper Voita's 1982 hudqet qrants tha Minlatry of fiural
Development 4% of national funds, thouqh 92% of tha
population is rural. Ald workers there claim that
agricultural extension staff frequently do not have enough
petrol to drive out of town.

What future for irrigation?

Some agricultural experts argue that the Sahel cannot achieve
food self sufficiency without major investments in irrigated
agriculture. Rainfed crop production will always be vulnerable to
drought, and rainfall levels are too low and erratic to offer
hope that high yielding,drought resistant farming systems can be
developed.
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- Grain yields without irrigation can reach 1.5-2 tonnes per
hectare (0.6-0.8 tonnes/acre) in high rainfall years. With
reqular irrigation such yields could be more than doubled to 4-6
tonnes per hectare (1.6-2.4 tonnes per acre) and the
vulnerability to drought removed. But such yields have never been
consistently achieved in the Sahel.

- There are an estimated four million hectares (10 million
acres) of irrigable land in the major river basins of the Sauel:
the Senegal, Upper Niger, Gambia and Upper Volta rivers, together
with the Lake Chad region.

- The Club du Sahel wants to double the area under irrigation to
1.2 million hectares (three million acres) by the year 2000 so
that all of the rice, wheat and sugar needed in the region, as
well as a substantial amount of corn, millet and sorghum, can be
produced there on irrigated lands.

-~ However, in view of the many problems with irrigated
agriculture and the high rate of debilitation of irrigated
croplands, both the Club and USAID agree with the UNCOD Plan of
Action in recognising that the first priority must be to
rehabilitate existing irrigation projects that have fallen into
disrepair or are not working at full capacity.

- NAs far as new irrigated lands are concerned, USAID intends to
concentrate on small to medium-scale schemes that include large
elements of farmer participation in construction and management.

- There is the prospect of expanding bhoth irrigated and rainfed
cropping onto the presently uncultivated lands of the more humid
river basins of the southern Sahel. But first, the disease of
river blindness must be controlled to make those areas habitable.

Improving livestock raising

During and immediately after the Sahel drought, a large part of
the blame for desertification was placed on overgrazing.

- The truth is more complicated. Herd sizes had grown durina the
yearrs of go~d rainfall when pasture was abundant. Indeed,
building up large herds in good years is a deliberate strateay of
arid zone livestock breeders. But overgrazing was as much a
result of external factors as of the dynamics of pastoralism.

- Two factors reduced the amount of pasture available to the
herds, and forced them onto increasingly marginal lands in search
of food:

* the first was the expansion of rainfed cropping onto
marginal lands normally used for grazing:

* the second was the increase in the cultivation of cash crops
like groundnuts on fallow lands traditionally grazed by
nomadic herds in the dry season.
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= Attempts by governments and aid agencies to "improve" and
“rationalise” nomadic practices have had a lot to do with the

localised desertification caused by overgrazing around newly
constructed boreholes, and near villages where nomads had been
persuaded or forced to settle.

= Moreover, what is good for the land and for the nomads is not
necessarily the same as what governments (usually prejudicead
against nomacds) and aid agencies (often convinced of the virtues
of ranching and other we-tern-style methods) may want.

= After the drought, herd sizes should have been reduced to a
more sustainable level, and livestock productivity increased so
that more neat and milk could be obtained from fewer animals.

- Instead the herd sizes of the Sahel have almost reached pre-
drought levels, but as few animals are ever sold, there has been
no increase in the production of meat. From 24 million before,
the number of livestock in the Sahel dipped below 18 million in
the early 1979s8. But by 1980, it was back to 23 million. Goats
and camels were back to their 1968 levels by 1977, and the number
of sheep was more than 13% higher than in 1968.

-~ Can livestock in the Sahel be managed in a sustainable way to
level out dramatic increases in herd size during good rainfall
years and high mortality rates in bad years?

- Estimating the sustainable carrying capacity of rangeland is a
difficult and often a completely academic exercise. But USAID
experts have adopted a rule of thumb that livestock numbers
should never significantly exceed those which could be
maintained, however poorly, during the worst years and seasons.

~ "A general rule is to stock at 80% of average capacity in
order to have at least 20% forage reserve for drought years”,
says USAID.

= On this scale, the 1982 Sahel herd size of 23 million was
about 58 more than the safe sustainable level.

- However, further increases in herd sizes are on the cards.
Both CILSS/CIub du Sahel and USAID think that increased livestock
production is necessary to feed growing populations over the next
20 years.

-~ Before the drought, livestock exports accounted for up to half
of total export income for some of the countries in the region.
Today, the Sahel is a net exporter of meat but a net importer of
milk and milk products. Since the start of the drought, meat
exports have fallen and have only partially reqained previous
levels. Milk imports have increased six-fold.

~ USAID estimates that between 1985 and 1990 the Sahel will
pecome a net importer of meat, as well as milk.

= Already per capita annual consumption of meat has fallen from
17.2 kg (37.8 1bs) in the 19608 to 12,9 kg (28.4 1bs) in 1977,
and that of milk frcm 54.8 litres (57.9 US quarts) to 53.6 litres
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(56.6 US quarts) over the same period. The figures may fall still
further.

- USAID thinks that a 50-65% increase in production by the end
of the century is feasible. But this will require extensive
projecta to improve animal health and range management so that
overall carrying capacity can be increased to 25.6 million
animals by the year 2000.

- The larger herd, together with increased offtake and greater
productive efficlency (as a result of higher fertility and growth
rates and lower calf mortality) should allow meat production to
rise by 68% and milk production by 50%, compared with 1977,

-~ This should satisfy domestic meat needs by 2000, but allows
for virtually no meat exports. Some milk imports would still be
required. And even these estimates, warns USAID, "depend on very
large donor inputs, excellent host country cooperation and a bit

of qood luck."”

- Better livestock management is desirable both to satisfy
domestic demand and also to combat desertification. The area of
available pasture is likely to be restricted by the continued
cropping of marginal and fallow lands and by land lost owing to
desertification.

- Unless greater productivity can be achieved, herd sizes are
going to increase sharply, and overgrazing will become even more
serious than it has been in the past.

- There are five ways by which livestock productivity could be
increased, although not all experts agree on the value of all
these steps:

* improving the quality of animals by disease control,
breeding, and stock reduction:

* improving pastures by reseeding, allowing time for
regeneration, planting ncw fodder/forage crops, and other

measures;

* increasing offtake (the number of animals sold each year for
ulaughterit

* improving infrastructure by digging wells, making other
improvements along routes to market, and establishing

feedlots and abbatoirs;

* changing the organisation of pastoralism by taking measures
to restrict or regulate grazing in certain areas,
encouraging the sedentarisation of nomads and their herds,
establishing ranches, developing regional livestock raising
schemes (stratification), etc.

- Disease control is the oldest established component of
livestock programmes in many countries. It is readily accepted by
herdsmen. Yet vaccination and other steps to reduce disaster
often lead to livestock overpopulation, overgrazing and - when
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drought strikes - disaster. The Fulani of Mali found this to
their cost in the early 1970s.

= In the 19608 the World Bank supported a livestock diseane
control programme among the Karamojong of Uganda. It was
supposed to be integrated with better marketing to counteract
the increase in livestock population. But the marketing scheme
failed: the herds overgrazed the land, and the Karamojong ended
up worse off than before the programme.

= Other animal health schemes have aimed at increasing cow
fertility, milk production and calf survival rates. However,
since the methods used have depended largely on vaccinations,
mineral and vitamin supplements, and concentrates, they are
expensive and often beyond the means of owners once external
payments stop.

~ Breeding has received less attention than animal health. A lot
of research has been directed towards the breeding of a tsetse-
tolerant cow that would open up larade areas of the more humid
regions of West Africa for livestock raising. The hardy zehu
cattle common in the Sahel are highly susceptible to the tsetse-
caused disease trypanosomiasis when moved south to the higher
rainfall zones. If a tolerant breed were develoned it would have
to be hardy enough to survive the tough environment of the Sahel.

- Too often, breeds and even species are not suited to their
environment. Cattle are far less tolerant than sheep and goats to
the droughts which regularly afflict the Sahel. More than a
quarter, and perhaps one~third of the cattle herds were lost in
the 1968-73 drought, about twice the mortality of sheep and
qgoats.

- BSome iatroductions of exotic sheep breeds into the Sahel have
failed because the animals could not adapt to the environment.

- But other breeds have been neglected despite their potential:

* the long~legged Kabashi desert sheep from Sudan is an
excellent walker, produces good quality meat, and needs
watering only every 3-4 days;

* the small Moroccan ewes bred at the Royal Farm in the Souss
region have a high twin-pregnancy rate but have not been
introduced very widely.

Reducing stock levels

Implementing animal health programmes is relatively easy.
Reducing stock levels is not.

- "Stock reduction schemes do not work because they operate un
fiat, creating resentment and antaqonism among a traditionally
independent people," says Walter Goldschmidt of the University of
California at Los Angeles.
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- Nomads will fiercely, and if necessary violently, defend their
right to mobility and to determine herd sires. These are the two
cornerstones of nomadic pastoralism. Thus any plans to increase
offtake remain theoretical uuless they fit in with the herdsman's

point of view.

- Average offtake rates for Upper Volta, Niger and Mali were
estimated to be around 9% in the late 1960s, a few percentage
points higher than in the early 19508 but very low by western

standarxds. Why?

- Nomadic herdsmen do not look upon their herds as potential
beef to be sold. The herds are the nomads' chief means of atorina
wealth: more a form of capital than of income. The need to
conserve such capital, especially as an insurance against bad
years, is paramount.

Livestock market in Ayorou, Niger, on the Nalli border. To nomads, cattle
are a way of storing wealth, so few axe sold for beef. Such sales average
only 9% of herds in Niger, Mall and Upper volta, far bolow western offtake

rates.
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- Livestock animals and milk are bartered for grain from
farmers. Cash need not, and often does not, change hands. The
herdemen and their families rely upon their animals for their
subsistence foods.

- In recent years the exchange ratio for livestock and grain has
changed to the disadvantage of the herdsman. More animals are
required to obtain the same amount of grain.

- Conditions have changed for the farmer too. Some of his grain
is now sold on national and international markets, leaving less
available for bartering. Indeed, there may be no grain available,
whatever the price. The herdsman then has little incentive to
sell his animals, if cash cannot buy the grafn that he needs.

- The herd does not represent just another form of economics. It
is central to all social negotiations - recording kinship links
and creating patterns of alllance, dependency and support. “A
herd is the monument and obituary of its owners, and a close
reading of the animals in the kraal is a record of the major
social interactions of a herder's life," writes Walter
Goldschmidt of the University of California, describing the Sebei
people of Uganda. The same is true for most pastoral societies.

- Cattle are commonly given as bridal payments. The Sebel
calculate lineages of cattle to express social rather than
biological continuity. "A Sebel wants to retain at least one
representative of important sources of such cattle lineages, e.g.
one from each aunt's and sister's and daughter's bride
payment,® writes Goldschmidt.

- Such attitudes are quite logical to the herdsmen, but
difficult to represent in mathematical form in an equation of
livestock supply and demand.

- More mundane reasons can lie behind 1i.itations of offtake.
The herdsmen who look after the livestock of farmers receive
their payment largely in the form of milk from that livestock.
This results in overmilking, high calf mortality and low rates of
reproduction, allowing fewer animals to be sold for slaughter.

Improving rangelands

Few efforts have been made to improve arid/semi-arid rangelands,
although the Sudancse government is preparing a project to reseed
deteriorated land around tho permanent water points of El Nahud
and E1 Odaya 1n Northern Kordofan.

- Reducing livestock levels would allow regeneration of valuable
perennial grasses and browse shrubs like Acacia albida. The rapid
rise in livestock numbers after the Sahel drought left little
cpportunity for regeneration.

- Replenishing forage sources depends mostly upon localisged
action. One method would be to restore, if only in part, some of
the village fallow land lost in recent years to cash crop
cultivation. Increasing numbers of farmers are switching back



68.

from cash crops as a result of falling returns, and more fallow
could perhaps be further stimulated by appropriate incentives.

- A more elaborate strategy would be to encourage the growing of
multi-purpose fouler trees and shrubs on marginal village lands,
along roads and Irrigation ditches, and around fields.

- Both the FAO and the International Liveatock Centre for Africa
in Addis Ababa have tried to encourage the greater use of trees
and shrubs for livestock fodder.

* Treee of the Prosopis genus are highly drought resistant and
bear pods which are up to 14% protein and 45-55%
carbohydrate. The foliage of P. juliflora and P. cineraria
are lopped for fodder every winter in the arid and esemi-arid
zones of India. P. tamarugo is highly tolerant of saline
soils and could help make abandoned irrigated lands
productive.

* The thorn tree Aca<ia albida is also valuable for fodder. It
is highly drought resistant and often is the only remaining
bit of greenery in the dry season. Like Prosopis, it is a
soil improving, nitrogen fixing tree. It has the additional
advantage of a relatively open canopy during the crop
growing season and can be grown together with field crops
like millet. Far from having any detrimental effects, crop
yields under and around Acacia albida have been found to be
equivalent to those in fertilised fields.

- The above suggestions assume the continuation of the Sahel's
traditional division between nomadic pastoralist and sedentary
farmer. But some livestock are already kept around villages, and
80 there is potential for intensifying village-based animal
production by using high-yielding fodder trees and other sources
of forage. Soil fertility would benefit from annual manure, and
human nutrition from the extra milk and meat.

- But many villagers are sceptical about keeping animals.
Efforts to widen the use of animal-pulled ploughs instead of
hand-wielded hoes have made little headway, despite the obvious
economic advantages.

More wells?

Much effort has been put into tryving to “"improve" the
infrastructure of pastoralism, principally by the sinking of many
new wells. The benefit of such projects is debatable. Often, they
have contributed substantially to desertification by encouraaing
the growth of livestock beyond the available feed. The endless
and unmanaged supply of water can lead to starvation for animals
when local supplies of forage are exhausted.

- According to Walter Goldschmidt: "I have no indication of any
instance in which the use of wells has had any positive effect.”
(He refers to wells in the arid and semi~arid zones, not village
wells for domestic use.)
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A village well in southern Niger. The thousands of new wells dug in the
rangelands over the past three decades provide water for herds without
providing more grass. Thus wells themselves can cause overgrazing. The
sinking of wells with no parallel grazing improvement prograrme should
cease, says a British expert.

- The phenomenal growth in the number of watering points,
especially along routes to markets, has concentrated herds in
limited areas along routes and around wells. This causes
degradation and desertification through trampling, browsing and
grazing.

= Although herdsmen do clamour for the construction of new
wells, they are often aware of such dangers and prefer privately
owned wells to which access is limited.

- The Bororo herdamen from the Rermou region of Niger have urged
the government not to sink new wells in their traditional grazing
areas since this would attract outsiders and overload the
pastures. They have suggested instead that wells be sunk in
Tuareg country to the north, so that the Bororo could use these
wells in the dry season but would not have to reciprocate by
sharing their wells in return. S

=~ On the other hand, the Tuaregq also appreciate the threats
which boreholes pose to their pastures. In the early 19708 the
Illabakan Tuarag of Niger petitioned to have the pump at one well
turned off bhecause the well had attracted so many outside herds
that pressure on pastures was severe, and relations between the
Tuareg and nearby tribes were becoming very strained.
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~ Despite the great profusion of such examples and the clear
warnings made at UNCOD of the dangers, Sahel governments,
assisted by aid agencies, continue to sink new wells. Since the
mid~1970s, almost $7.5 million has been spent on UNSO coordinated
projects of this kind in Gambia, Mauritania and Upper Volta.

- Water Goldschmidt despaire: "Planners do not learn from their
own mistakes. To see governments plan to make elaborate
inatallations of waterholes or to launch stock-reduction
programmes after these have been repeatedly branded as failures
makes one wonder why writing was ever invented.”

- "The indiscriminate sinking of boreholes with no parallel
grazing proaramme should cease®, says Randall Baker of the School
of Development Studies at the University of East Anglia, UK.

- A moratorium on new borehole projects, if only on the part of
aid agencies, may therefore be advisable.

- As in the changiua priorities for irrigation, assistance in
the immediate future could be given for the “rehabilitstion" of
existing projects. Many techniques need investigating.

* Groundwater studies should be undertaken, where these were
not made before the well was sunk.

* Qutput from wells might be reduced by replacing pumps with
more traditional hand-drawn and animal draught methods for
raising water.

* The watering point and adjacent areas could be redesigned
both to regulate and decentralise access, to regenerate
overgrazed pastures, and to incorporate shelterbel': of
trees.

* Reserves of native pastures and fodder shrubs and trees
could be planted along the major market routes so as to
reduce livestock pressure in areas adjacent to Xkey
waterholes.

.* The crowding of animals could be reduced by ensuring that
watering points are not sited near villages.

- Unfortunately, once a watering point is established,
regqulating its use can prove very difficult and can lead to
violence. According to Peter Hopcraft of the Institute for
Development Studies at the Univarsity of Nairobi: "In areas where
boreholes have been installed, attempts have sometimes been made
to turn off the pumps before grazing destruction sets in. The
results of these attempts have generally been such anger that
pumping equipment is deliberately destroyed.

- "Phis has led to proposals that pumps and equipment be removed
to the next block (grazing area), again forcing the livestock to
move to where there is water. In general, as anyone who has been
thirsty and without water in a hot and arid environment knows,
tampering with what is regarded as a possible water supply is an
explosive activity.”
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Requlating nomads

Four main types of interventions into livestock herding have been
tried by goevernments and aid agencies. All have one thing in
common - a reduction in the mobility of herds:

* grazing controls;

* gedentarisction;

* establishment of ranches;
®* stratification.

- Despite strenuous efforts over the last 30 years, most such
interventions have failed. This is largely due to the “experts'*
ignorance or neglect of the traditional grazing controls exerted
by pastoraliats.

- It is easy to believe that Just because grazing lands are
communal, they are also unregulated. This is not usually so.

- Prof{essor Michael Horowitz, a social anthropologist at the
State University of New York at Binghamton, writes: "There is an
emerging awareness among scientists...that strict regqulation of
access to scarce resources (water and grass) and 1imits on herd
size may well be the rule rather than the exception among herding
gocietie¢s in semi-arid lands.”

- Why de governments wish to control what has previously heen
self regulated by nomadic peoples? "With the exception of
Mauritania in the Sahel and Somalia in Eas* Africa,“ says
Horowitz, "the ruling elites of these stater are drawn from
groups which are not only not pastoral, but which have
historically viewed pastoral peoples with ambivalence at btest,
and often outright hostility.*

= The dominance of the farming peoples in such countries was
confirmed by the colonial powers, forcing the herdsmen to retreat
in the face of constantly expanding cultivation.

= "The final insult," says Horowitz, "was the implantation of
deep wells open to all comers, leading to chaotic competition for
grazing land."

- Imposed government controls have aroused resentment and have
often been resisted. One type of control is the grazing fee,
which, while not limiting the herd's freedom of movement, has the
motive of forcing the herdsmen to dispose of unon-productive
animals.

~ "Enthusiasm for the notion of a grazing fee should not be
anticipated," says Peter Hopcraft, "especially from the owners of
relatively large herds of cattle. Paying for a resource that has
such a long and cuiturally embedded history of being freely
available (or at least free, even if not always available) is an
innovation that is likely to have its legitimacy seriously
questioned. Grazing fees were an inteagral part of a number of
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grazing schemes in the colonial period, and they undoubtedly
generated considerable antipathy.”

- Another form of control is to separate the rangeland iuto
blocks that must be used successively. Each block has a fallow
period to enable regeneration of pasture. How is such a scheme to
be managed? One way is to turn of f or physically remove the pumps
{rom waterholes in the block where foraage is approaching
exhaustion. This, as has been seen above, can lead to violent
reactions on the part of the herdsmen. When tried out in Kenya
among the Pokot and the Samhuru, the block system failed
dismally.

- The block system, like the enforced sedenturisation of nomads,
limits the freedom of movement that is one of the key comporents
of their way of life.

- Studies have shown tnat nomadic grazing is a sound technique
for using scarce dryland pasture resources. If herds can arrive
in a place when grass is stil)l green, digestibility is of tha
order of 70% compared with 30% for dry grass. Without mobility,
herds would gain increasingly poorer feed value from the pasture
as its digestibility decreased through the season.

- Mobility also means freedom to search for areas where rains
have caused grass to grow. Rainfall can fluctuate widely in the
arid zones. At Maine-Sora in south east Niger, the average
rainfall is 432 mm (17 inches). Between 1961 and 1370 (a good
decade) the annual total only topped 500 mm (20 inches) twice,
but fell below 400 mm (16 inches) four times.

- In 1949, when Maine-Sora had only 230 mn (nine inches) of
rain, Diffa, 50 km (30 mi} further east received just 67 mm (2.6

inches). Herds. would have suffered if they had not heen allowed
to move out of Diffa that year.

- Studies of cattle which annually trek more than 1,000 km (620
mi) between the Malian Delta and the Mauritanian Sahel indicate
that they arrive-back in better physical shape than the milking
cows and calves which have remained in the village for the whole
year.

- Nature does not run like clockwork in arid areas like the
Sahel, and it would be difficult if not impoassible to devise a
block grazing scheme flexible enough to give as good productivity
and insurance against poor rainfall as the traditional system.

- “Range management interventions can and should be based, where
possible, on the system of controls already practised by the
people”, says Michael Horowitz.

- Sedentarisation of nomadic herdsmen has been seriously
considered as an option for improving livestock raising in semi-
arid areas. In practice it is difficult to consider
sedentarisation in isolation from the strong political pressures
againat nomads.
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-~ Many nomads, such as some of the Fulani people in Mali,
gettled spontaneously in the aftermath of the Sahel drought. They
saw it as a temporary measure until their herds built up again,
but many have not returned to the nomadic way of 1ife.

- Sedentarisation may reduce the numbers of animals on
diminishing pastures. But the increased concentration of
livestock around a village will degrade nearby pastures.

- Such degradation may be exacerbated by an increase in herd
size, since the settled nomads will tend to become more dependent
upon grain and so require less meat and milk.

- The only really successful example of sedentarisation has been
by the Fulani in Nigeria. Because the area being settled was
previously underpopulated, and the climate is less arid than in
other African countries with large nomad populations, the example
might not be generally applicable.

- Mustafa Mohamed Khogali, of the Department of Geography at the
University of Khartoum in Sudan, takes a middle-of-the-road
approach. He thinks that nomads sould be encouraged to settle if
they want to, but that previously planners have failed to really
understand nomadic mentality and tried to urge them to become
cultivators without animals.

- This may be too much of a break from past traditions. It muy
also not be as profitable as the old way of life. Mr Khoagali has
estimated that the nomads' average annual returns may exceed
those of rainfed cultivators by at least 30-3%5%.

- The introduction of intensive livestock ranching to developing
countries has rarely been a success. After Vorld War II,
“development"” meant transferring western technology without
adaptation to developing countries. Many aid agencies wanted to
take Texas to the Sahara. The President of Niger and other
Sahelian heads of state talked of exporting beef all over the
world.

- Reality has proved less rosy. According to the Club du Sahel:
"Results on the whole have not been satisfactory: the investments
called for we e too heavy; the farms, placed in regions poor in
resources, resulted in mediocre productivity; and finally,
marketing of production was hampered because the ranches were too
far from the large commercial centres."

~ Under colonial rule, Europeans had expropriated land and
established commercial ranches. Where these were effective, they
often utilised exceptionally favourable conditions and showed
little regard for the welfare of the indigenous people.

- Post-independent regimes have sometimes replicated the actions
of the colonisers. In the 19608, the World Bank promoted
commercial cattle ranching in south west Uganda with the
construction of over 100 ranches, each of several thousand
hectares (acres). The political elite of Uganda took control of
the lands and succeeded in establishing themselves as absentee
landowners over large tracts of Uganda's grasslands.
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- Some countries have used the concept of the "group ranch", so-
called because it is run as a cooperative by a several families.

- The government of Kenya succeeded in establishing 14 group
ranches in the late 1960s, each averaging 19,000 hectares (47,000
acres) and 100 families, mettling the people and registering land
ownership.

- The Masal agreed to participate in these ranches, less out of
enthusiasm than in fear of what the government might do if they
refused. As one elder said: "If there is rain in Kenyawa and
people have ranches there, I cannot move my cattle into that
place.” Some of the Masai arranged to have family members
registered in different ranches so that they could still move to
more favourable lands when drought threatened their own pastures.

- The experiment does not seem to have been a success. The
cooperative has improved marketing and the acquisition of
cattle dips, sprays and the like. But the ranches are still run
basically on tradjtional subsistence lines. Moreover, the lands
have often been invaded by outsiders, leading to armed clashes.

- The government of Tanzania has been trying for 18 years to
integrate pastoralistz into its Ujamaa (socialist community)
villages. Various incentives and even coercion had failed, when
in 1973 the government tried (with the help of USAID and the
World Bank) to establish cooperative (group) ranches, but with
communal herds. Members could bring in their own cattle if they
wanted.

- But the people have been loath to contribute their own cattle,
and unwilling to accept government subsidised communal cattle,
because this ran contrary to their basic belief in self-reliance.

- A far more elaborate reorganisation of livestock management
was the SOLAR project (Stratification of Livestock in Arid
Regions), adopted as one of six transnational projects at the UN
Conference on Desertification.

- The essential ldea was to stratify livestock rearing in the
Sahel. Calves would be reared, as at present, on arid rangelands
in the north. They would then be moved south to more humid
pastures for fattening either by peasants or on intensive
feedlots. Finally, they would be sold in the cities and on the
coast.

- With few very local exceptions, the SOLAR approach has been a
failure.

- The lifestyle and culture of nomadic pastoralists severely
limit the rate of offtake from the herd. Herdsmen have not
previously been willing to sell large numbers of young stock for
fattening. There are dozens of production zone abattoirs in sub-
Saharan Africa which have been abandoned or operate at only a
fraction of design capacity.

~ Could such a scheme ever be economically viable? It has been
estimated that the cost of feed and supplements in this grain-
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deficient region would be two or three times the value of the
weight gained.

= Intensive faﬁtening would make livestock more expensive. But
beef imports into West Africa are linking the Sahel with world

markets, putting an upper 1limit on the prices of domestic
livestock.

=~ Can livestock raising in the Sahel ever be improved?
* Walter Goldschmidt of the University of California

concludes: "The picture that emerges is one of almost
unrelieved failure."

Michael Horowitz of the State University of New York talks
of "the almost unblemished record of project non-success in
the Sahelian livestock sector."

* Dr Ibrahima Toure, a Dakar-based UNESCO range management
expert, said, "There have been many livestock projects since

the drougkt, but few positive results. Things go wrong in
implementation. Planners don't have an overall view of the
problem."

i P -
e TR Y Pl

Nomad herders camping in central Niger. Nomads will flercely defend their
right to mobility and to determine their own herd sizes. Governments and
livestock experts want them to sell more animals. Herd sizes throughout the
Sahel are approaching pre-drought levels.
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= Such experience hasg left its mark. Planners feel they cannot
achieve anything with livestock. Only 5% of all development aid
goes to livestock, even lower than the 8% for rainfed cropping.

- One result of decades of failure is that pastoralists are now
suaspicious of all government attempts to intervene in their
practices. For their part, governments tend to label nomads as
stubborn and inflexible. There are perhaps large elements of
truth in both views.

- There may be less emphasis on stock reduction and well-digging
in the future. The latest batch of projects submitted for
consideration in 1981 to the UNEP-sponsored Consultative Group
for Desertification Control (DESCON) gives rise to optimism,
(DESCON contains representatives of donor and recipient nations
and UN and intergovernmental organisations and acts as a
preliminary screening body for potential anti-desertification
projects. However, it has so far had little influence on funded
projects.)

- In__theory, it should be possible to improve livestock
production in ways which do not result in overgrazed rangelands
and which are compatible with the traditions and wishes of the
pastoralists. In the Sahel, few proiecits, even at the pilot
stage, indicate how this can be done.

Afforestation

About four million hectares (9.9 million acres) of woodland are
being cleared each year in the world's drylands, 2.7 million
hectares (6.7 million acres) in Africa.

- Niger's forests and woodlands, for example, will at the
present rate of loss be exhausted within 23 years, according to a
study carried out by the University of Arizonu.

~ RAfforestation is needed on a massive scale to improve the
environment in arid.and semi-arid zones and reduce the shortfall
in wood supplies, which is reaching crisis proportions in many of

the world's arid areas: "the other ener crisis”, as US
environmentalist and author Erik Eckholm has called 1t.

- What use are efforts to improve food production if there will
be no fuel with which to cook the food?

- A recent FAO study suggests that the current deficit of
fuelwood in the tropics is equivalent to the sustainable
production of 25.8 million hectares (64 million acres) of
intensive fuelwnod plantations {an area ahout the size of West
Germany).

- By the year 2000 the deficit will be equivalent to 61..5
million hectares (152 million acres) of fuelwood plantations {an
area the size of Spain and Portugal combined), if present
planting rates are not increased.
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- Just to supply the shortfall by the year 2000 in African
countries south of the Sahara would require the estiblishment of
plantations which, if collucted together, would form a forest
belt 6,000 km (3,700 mi) across the Sahel from Seneqal to
Ethiopia and 34 km (21 mi) deep.

- For many countries, r:fores..*fon is already a race against
time, a struggle (o o' ercome ohstacle. that are social as well as
physical. Much of t.e land needed for the new forests is now
used for growing cirps or raising livestock. Farmers and herdsmen
complain about the taking over of their lands, even though they
know that unless new woodlands are planted, the soil will blow
away and the water table will sink even further until the land is
useless.

= Another handicap is the shortage of foresters. In Upper Volta,
for example, there are not even enough foresters to look after
existing forests properly. One office, responsible for
administering 10,920 sq km (4,216 sq mi) of forests, has only one
motor scooter and a ration of 30 litres (eight US gallons) of
petrol every month.

- Without the active support and participation of local people,
it will be difficult to meet tree planting needs. Foresters are
having to develop new techniques in order to secure this popular
involvement.

- Two main types of new techniques are being employed:

* agroforestry, in which forestry is blended with agriculture
so that tree crops are planted in such a way that crop
and/or livestock production is enhanced rather than
displaced;

* social or community forestry (also called "mass forestry),
which mobilises large numbers of people to plant and protect
trees, either on village or private lands, with the aim of
producing wood and other products mainly for village rather
than industrial uses. Foresters educate, supervise and
assist rather than carrying out such schemes themselves.

Agroforestry

Agroforestry is tree planting with an understanding of the
farmers' point of view, so it is also a form of social forestry.
Social forestry and agroforestry often overlap. But while
agroforestry is a set of techniques for growing trees together
with other crops and livestock, social forestry gets ordinary
people to participate in tree planting in ways that can improve
their 1lives.

~ High priority is being given to aaroforestry and social
forestry by FAO and the World Bank followina major policy
switches in 1977. The International Council for Research in
Agroforestry (ICRAF), based in Nairobi, was established in 1978
to promote and coordinate research in agroforestry.
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- Persuading farmers to stop growing crops or raising livestock
would be almost impossible in areas subject to desertification.
So agroforestry, a combination of forestry and agriculture,
restores tree cover while agriculture continues.

- Farmers soon begin to experience indirect benefits in the form
of higher crop yields and reduced soil erosion in the lee of
windbreaks. Within a few years the trees can be harvested for a
useful crop of fodder and fuelwood.

- At the very heart of any arid land agroforestry scheme are
multi-purpose trees like Acacia, Leucaena, and Prosopis. They
can be grown qulickly on poor soils to yield food, fodder,
fuelwood, building timber and other products.

- Interest in multipurpose tree crope has grown rapidly since
the mid-1970s.

* The US National Academ of Sciences has published
compilations of tree crops with potential for Jevelopment.
* FAO has also been trying to promote interest in this field.

* The International Tree Crops Institute was established in
Brcaintcee, England, in 19;7 to search for high yielding
variecies of multipurpose trees. It now has research centres
in the USA, Australia and India.

-~ Acacia albida (also called Faidherbia albida) is intercropped
with wheat, millet and other field crops in semi-arid regions of
Africa. It is unusual in that it comes into leaf at the end of
the rainy season and maintains its foliage during the hot dr

season. This has two advantages. First, the growing of field
crops beneath it is not hindered by shade in the rainy season.
Second, its foliage shades the soil and also acts as a valuable
fodder reserve in the dry season.

- The tree also fertilires the soil by increasing levels of
nitrogen and phosphorous. As a result, crop yields beneath the
tree are as high as in fertilised fields. Studies in Senegal have
shown that yields of millet near Acrcia albida trees are two and
a half times yields in open fields.

- Cattle benefit from the foliage and from the large crop of
pods that are full of protein_ and carbohydrates. At Zalingei in
Sudan each tree produced an average of 135 kilograms (300 1bs) of
pods every year.

- The tree Prosopis juliflora plays a very similar role in
Indiao

~ Recently much effort has gone toward establishing plantations
of fast growing fuelwood trees on odd bits of land in villages
and on farms in the Sahel. One hectare (2.5 acres) of Acacia,
Eucalyptus or Prosopis grown on a 6-10 y=ar rotation could supply
enough fuelwood and small timber to satisfy the annual needs of
7-15 people (two or three families). A large number of small
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plantations sited near farms and villages may be more useful than
a small number of large but remote "energy forests®.

- 1In Niger, Canada's International Development Research Centre
financed between 1974 and 1977 the planting of 165 hectares (400
acres) of woodlots in 59 villages at a cost of $141,200 can §§
The woodlots each covered 2,5-4 hectares (6-10 acres), and
species included Eucalyptus camaldulensis, Azadirachta indica
(neem) Albjizia lebbek, Cassia siamea, and Prosopis juliflora.

- Many families cook their food or heat their homes using either
open (usually three~stone) fires or fairly simple stoves that
burn wood rapidly and inefficiently. There are a growing number
of projects, sponsored by both large aid agenciea and church
groups, trying to persuade villagers to use more fuel-efficient
stoves.

- Such stoves can in theory use one third less wood, thus
reduce deforestation and make maximum use of wood produced by
nevly established village woodlots. Unfortunately, most stove
projects fail to take into account the needs and wishes of the
people who will use the stoves, which are usually abandoned after
a subsidised project ends.

- Shelterbelts and windbreaks are another popular type of
afforestation, protecting soil, crops and livestock from hot
dessicating winds that in arid regions like FRajasthan in India
blow at speeds of up to 150 km per hour (90 mphl.

- Rajasthan is aiming to plant over 1,500 km (930 mi) of
roadaside shelterbelts ov.r the next five years, choosing tree
species which can be harvested for fodder and fuelwood.

- China has proved that such a taraet is feasible. In the
northwest of the country, some 700,000 farmers established a
shelterbelt 1,500 km (930 mi) long and 12 metres (40 feet) wide
over two seasons.

~ 1In Rajasthan, three rows of trees are planted on either side
of a road, and attention is paid to aerodynamic design to achieve
maximum benefits. Tall trees like Azadirachta indica (neem),
Albizia lebbek, Acacia tortilis, Cassia siamea and Eucalyptus are
planted nearest to the road. Species of Acacia and Tamarix are
planted in the second row. For the third and smallest row nearest
to the fields, trees like Acacia nilotica, Prosopis juliflora,
Parkinsonia acculiata, and Zizyphus mauritiana are used. The
double wedge-shaped desian gently lifts the wind away from the
field without causing harmful eddies.

-~ In Niger, the Majia Valley windbreak scheme sponsored hy the
US voluntary agency CARE, has since 1975 succeeded in
establishing 250 km (155 mi) of windbreaks near Bouza (some 500
km - 300 mi - north east of the capital Niamey).

- Farmers are already feeling the henefits of the million dollar
scheme. Cercal production has increased by at least 15% in the
3,000 protected hectares (7,400 acres) of fields, resulting in a
yearly cash gain of $108,000. U5 forestry consultant Fred Weber
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reports that other villages are asking for assistance to
establish their own windbreaks.

~ wWeber is now designing a plan to harvest fuelwood from the
windbreaks without detracting from their protective qualities. He
estimates, fairly conservatively, that 250 km (155 mi) of
windbreaks could produce 2,500 cubic metres (88,000 cubic feet),
or 2,000 tonnes, of fuelwood with a local value of about $80,000
every year.

- The controlled grazing of tree crop plantations undersown with
pasture grasses is very effective if well managed. Cattle and
sheep benefit from the shade, the highly nutritious pods and the
foliage.

- Experience in Niger has shown that 18-20 cattle may be arazed
per sq km (47-52 per sq mi) where Acacia albida grows, compared
with 10 cattle per sq km (26 per sq mi) of open pasture. The
protein-rich pods may be dried and stored for later use.

- Leucaena leucocephala is not as drouaht resistant as Acacia
albida, but grows very quickly, producing up to eight tonnes of
edible dry matter per hectare (3.2 tonnes/acre) every year. The
foliage is very palatable and full of protein. It can be browsed
by cattle in a wooded pasture or cut by hand and fed as part of
mixed rations. Cattle having Leucaena as part of their diets aain
weight twice as quickly as those grazina only on good tropical
pasture grasses.

Plantations

Tree crop plantations are not unfamiliar in the Sahel. The most
popular tree crop is undoubtedly Acacia senegal, source of gum
arabic and extensively grown in the Sudan (the main worlad
supplier of gum arabic) and in other countries such as Senegal.

- Gum gardens are the basis for an ecologically stable
agricultural system in which the A. senegal trees occupy
agricultural land in the fallow periods of a 12-year rotation.
Thé system has 1®ng assisted both in soil conservation and in
giving a cash crop to local peasants. Gum arabic accounts for 25%
of Sudan's agricultural income and is its third largest export
commodity.

- In recent years, however, Sudan's gqum production has
plummeted. By 1980, production was only 22,000 tonnes per year
compared with 45,000 tonnes in the early 1970s. Fallow periods
have shortened in response to growing demand for land to grow
food. There has been considerable livestock encroachment owing to
poor pastures in the north Sahelian zone. Extensive areas of
treesi weakened or killed by the 1968-73 drought, blew down in
the wind.

- The Sudan government, mindful of the Ffact that its "gum belt"
forms a natural huffer zone bhatween the desert and the main
agricultural zone to the south, has launched a $5 million scheme
to restock 144,000 hectares (356,000 acres) of qum gardens in the
provinces of North Kordofan, Northern Darfur and White Nile. The
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A tree nursery, Niger, Tree-planting is proceeding 50 times slower than
required in the Sahel. Thus Niger is turning to “mass forestry”, in
which foresters educate, supervise and assist rather than do the work
themselves.
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A World Bank financed eucalyptus plantation near Niamey, Niger, Diesel
pumps bring water to each tree from the River Niger. Such a plantation
should produce usable trees in three years. But in 1982 costs were
running higher than expected and this "high technology " approach had
yet to prove itself.
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scheme forms a major part of its national anti-desertification
programme, DECARP, which although well-conceived before the 1977
desertification conference, has been little implemented.

= A World Bank financed eucalyptus plantation at Namardegongou,
near Niamey, represents & “"high technology” approach to fuelwood
supply. Some 240 hectares ( acres) along the River Niger are
drip irrigated by diesel pumps. Each of the 1,100 trees per
hectare (445/acre) gets its own dose of water.

- Such a plantation is expected to produce trees for fuelwood
and construztion in three years, making it 10 times as
productive as an unirrigated plantation in the same region. Thie
plantation ie meant to supply much of the capital's needs.

- The project was started in 1980, and by mid-1982 (when trees
had yet to be harvested) the economics of the venture remained
unclear. The expenses of diesel fuel, maintenance and spares for
imported pumps, and labour to clean the filters daily were all
adding up to more than had been expected. Experts familiar with
the project were predicting large cost overruns.

- The drip technique causes trees' roots to grow out in_ one
direction, toward the water source; as a result some trees were
simply €falling over. More time and data will be needed to prove
whether this approach can become a significant part of the
solution to the Sahel's wood requirements.

Snocial forestry

Given the tremendous fuelwood needs and the fact that national
forestry departments are usually both incapable of looking after
existing forests properly and already stretched by present
afforestation commitments, the only longterm answer seems social
forestry: mobilising the support and active participation of
ordinary people.

-~ _Even if the government forestry departments were able to plant
the required numbers of trees, farmers and nomadic herdsmen might
use the young trees for fodder or fuel.

- Until recently, most foresters have treated plantations as
places from which local people must be excluded. They now have to
learn how peasants view trees and forests, and to develop new
practices from this understanding. For forest officers, who were
previously little more than policemen, to change overnight into
patient, inspirational "tree qurus” is quite a challenge.

- The most spectacular examples of mass afforestation campaigns
carried out largely by ordinary people have been in China and
South Korea.

* China has been able to double its forested area in just 30
years - a phenomenal afforestation rate of 1.5 million
hectares (3.7 million acres) a year.
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* South Korea, a highly capitalist country, has been planting
40,000 hectares (99,000 acres) a year. On a per capita
basis, this is nearly three-quarters the rate of China.

- These have been achieved in two countries with very different
political systems, although both have a tradition of highly
organised communal activity. Such an approach may not be
transferable to many other countries. It also suffers from the
disadvantage that the large plantations will not receive as much
care and attention in the crucial early years as will, say, small
woodlots. Only about 108 of the plantations which China
established in the 19508 and 1960s survived.

- For most countries, village based schemes will prove to be the
only practical option. The rate of planting is lower, but good
extension work can insure a higher survival rate for the new
plantatiorn. This village based approach is referred to in the
Sahel as ":. ss forestry" to emphasise that all citizens must take
part to assure success.

- fThe state of Gujarat pioneered social forestry in India. A
crucial initial phase was to establish multi-row shelterbelts
alongside roads and canals. The forest department owns the land
and planted the trees, but nearby villages have grass cutting
rights, protect the saplings, and in return take a share of the

profits.

- fThese mini-plantations were not planned or planted with much
public participation but, according to B K Jhala of the forestry
department: "They marked a critical psychological turning
point... The new plantations also gave many people their first
positive impressions of the forest department. They saw that our
activitieas could benefit them directly.”

~ About 9,000 km (5,600 mi) of roads and canals had been planted
with new forests by 1980, and every year another 1,500 km (930
mi) are added to this total.

- A number of villages were persuaded to establish plantations
on communal grazing lands. Mixtures of seedlings for timber,
fuelwood, fodder and fruit are supplied free of charge by the
forest department. The villagers protect the plantations from
grazing and fuelwood poaching, and share in the eventual returns
from harvesting the trees.

- Within four years from 1973, almost one-fifth of the 18,000
villages in the state had joined. The slow, patient work of
persuading village councils has paid off. Now the forest
department 1s contacted by councils who have seen how
neighbouring villages have benefited and want to do the same
themselves.

- pPrivate enterprise forestry has also started. Khalidas Patel
used to grow cotton and tobacco on his 79-hectare (195-acre) farm
near Ahmadabad. The forest department suggested he use some of
their Eucalyptus seeds to establish a trial woodlot.
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~ The first trees were ready for felling within five years of
planting. So impressed was Mr Patel by their rate of growth that
he has converted over B0% of his property into a "tree farm".

~ The power of his example has been astonishing. By 1977, 86
farmers in the atate had asked the forest department for seeds,
seedlings and technical advice on how to estahlish their own
plantations. In 1978 this number rose to 300.

= Gujarat now has a $37 million World Bank loan to establish
more than 100,000 hectares (247,000 acres) of fuelwood
plantations.

- This effort is not without its criticse. "The State of India's
Environment: 1982", published by the Centre for Science and
Environnent, New Delhi, reports that 10,000 farmers in one
Gujarat district have coverted prime, irrigated agricultural land
to eucalyptus plantations.

= The resulting wood goes mainly for pulp and rayon production,
not for fuelwood. Also, tree plantations require little labour;
thus the poor are thrown out of work. The report quotes one
critic who describes eucalyptus as an "ecological terrorist”,
providing neither fuel, fodder, green mulch nor shade.

- Social forestry in the Sahel is 3till at a very modest level
compared with Asia. There are a number of small scale projects
financed by church groups and other non-governmental
organisations. These are often more active in promoting
afforestation than governments themselves, although the forest
services in Upper Volta in the 19708 and in Niger today have had
some success with villace plantations.

- The most popular village/town afforestation measure is the
“green belt", a shelterbelt of hardy, drought resistant trees
which protects the settlement from harsh winds, swirling
sandstorms and encroaching sand dunes: and which can be harvested
for fuelwood, poles and fodder.

- Examples include the 500-hectare (1,200-acre) green belt
around Ouagadougou (capital of Upper Volta), and the expanding
300-hectare (740-acre) belt around Niamey (capital of Niger).
Smaller green belts go intn the centre of the towns, providing
shade and cool in every street. The Niger town of Bouza is now
famous for its cool, tree-~lined streets.

- Afforestation proceeds most successfully in desertified areas
when:

* an integrated approach is taken so as to enhance crop
production and/or livestock raising;

* there is active public participation in order to save on
costs and to help ensure that the new forest plantations
will be protected and not abused after establishment.

= The integrated approach was at the heart of ‘he two huge
transnational green belt schemes that were proposed at UNCOD to
stretch along the northern and southern fringes of the Sahara,
from the Atlantic to the Red Sea. These mosaics of forests,
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shelterbelts, and well-managed croplands and pastures were
deaigned to resist the spread of desertification.

- These giant green belt schemes have been tacitly abandoned
since UNCOD, and the pace of afforestation along the aouthern
fringe of tho Sahara has been very slow.

= But in North Africa, Algeria established 267,500 hectares
{660,500 acres) of new forests between 1978 and 1981; and Morocco
has afforested 19,500 hectares (48,000 acres) in the Rif region
between 1977 and 19680. In Algeria at least, tree mortality after
planting wag high.

= If the countries of the Sahel are to plant enough trees to
hold back desertification and to satisfy the need for fuelwood,
governments will have to give a far higher priority to foreotry.
Social forestry is likely to be one of the only ways of
overcoming the twin constraints of high costes and lack of
qualified foresters.

Desert rec'amation

Afforestation can be used to reclaim severely desertifie¢ lands
that have been turned into sandy or saline deserts.

= China has reclaimed large areas that were formerly covered
with sand dunes and shifting sands. On Nanshan Island in
Guangdong Province, 57 km (35 mi) of coastal windbreaks varying
in width from 1 to 5 km (0.6-3 mi) have | ~n established since
thz mid-19508. The Casuarina eguisetifo..a trees, tolerant of
salty ocean winds, now protect agricultural lands from the sands
and tidal water which threatened them. Crop yields have tripled.

-~ Agriculture in the Tangfanghung Production Brigade in Chifena
County had long been blighted by about 20,000 sand dunes, each
covering an area of between 0.1 to 0.5 hectares (0.2-1.2 acres).
In the 19508, using what can only be termed "mass mobilisation”,
the brigade physically removed two million cubic metres (2.6
million cubic yards) of send. After 1levelling, the iand was
flooded with silty water in order to form an alluvial soil. Once
this had been completed, paddy fields were established together
with protective shelterbelte to make sure the fields stayed sand-
free in the future.

- Western Rajasthan in India has some 1.3 million hectares (3.2
~1llion acres: half of the state's total land area) covered by
sand dunes. The dune stabilisation programme is miniscule
compared with similar programmes in China. According to Dr C M
Mathur, the Director of Desert Afforestation and Pasture
Development in Rajasthan, the major constraints are lack of
finance, ineffective management, and “above all public apathy".

- About 10,000 hectares (25,000 acres) of dunes in Rajasthan are
being stabilised each year. Under a programme assisted by the
World Bank and World Food Programme, an area of 50,000 hectares
(123,500 ncres) was stabilised as part of +he Rajasthan Canal

Project area between 1975 and 1979.
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- 1India cannot mobilise the large numbers of people that China
can, 8o its methods have to be less labour intensive and are
probably more typical of those used elsewhere in the world.

- The dunes are first fenced to protect them from further
grazing by 1livestock and to amsist natural regeneration of
vegetation. Then initial stabilisation is achieved by fixing
parallel strips of brushwood into the dunes. With this
protection, it is possible to plant hardy trees like Acacia
tortilis, Proeopis juliflora, Prosopis cineraria, and various
species of Zizyphus, and to seed appropriate crasses. The dunes
have to be carefully protected for at least two years, and no
grazing is allowed for five yearz, although grass may be cut for
forage after a couple of years.

- Somalia has subst sntial sand dune ptatilisation activities.
Agricultural land, viliages and roads are threatened by an
estimated 500 sq km (200 sq mi) of dunes along a discontinuous
front of 2,000 km (1,200 mi) along the noast and reaching up to
25 km (15 mi) inland.

- Between 1973 and 1979, 500 soldiers, 60 full-time workers, and
up to 5,000 part-time workers had stabilised 12 sq km (4.6 sq mi)
cf dunes, using methods similar tc those employed in India. To
speed up the scheme, Somalia asked UNSO to support a three-year,
$2 million programme to stabilise a further 125 sq km (48 sq mi).

- Tree planting can be used to reclaim saline/alkaline deserts,
coverirg an estimated 121 million hectares (300 million acres) in
the tropics: 36 million hectares (89 million acres) in India and
Pakistan; 31 million hectares (77 milliou =rrac} in Africa, and
54 million hectares (134 million acres)in South America.

- The area of new irrigated croplands in West Africa is barely
keeping pace with the area of already irrigated land going out of
production as a result of salinisation.

-~ Both the Club du Sahel and USAID are giving high priority to
the rehabilitation of existing irrigation schemes. So far,
however, no action is planned to reclaim saline/alkaline lands in
the Sahel.

- After preliminary additions of gypsum to reduce soil
alkalinity, merely planting salt-tolerant trees can produce
considerable improvements. The increased transpiration of water
from the trees reduces waterlogging and lowers the water table in
areas where it 1s too high. The shade of the trees reduces
surface evaporation, vetarding the upward movement of ground
water and the deposition of sal)ts near the soil surface. The
penetration of the roots opens up the soil, improving
permeability and assisting the leaching of salts in the soil.
Soil structure 1is further improved by fallen leaves.

- 1India has some scven million hectares (17 million acres) of
saline lands and hap considerable experience in their
reclamation. A system developed in Haryana state uses Prosopis
juliflora, Acacia nilotica and Eucalyptus, allowing highly saline
and barren land to be reclaimed.
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- Afforestation with multi-purpose trees can even make saline
lands productive again, as eources of fuelwood, fodder and other

products.

- Despite th: efforts of such bodies as the International
Council for "“esearch in Agroforestry, Canada‘'s International
Development Research Centre (IDRC), Costa Rica's Centre for
Tropical Agriculture (CATIE), and the International Tree Crops
Institute (ITCI), there is a need for far more research and
experiments in tree crops and agroforestry.



CHAPTER NINE

CONCLUSIONS

More than five years after the UN Conference on Desertification
(UNCOD) emphasised the need for urgent action anc¢ »greed on a
strategy for carrying it out, oniy very limited progress had heen
made.

* The idea of some kind of "automatic" funding mechanism - or
international taxation - for producing the necessary
billions of dollars has not been realised.

* In some nations, like Chad, civil war and political unrest
have presented a major obstacle to progress.

* In others, lack of interest by governments, lack of concern
by donor nations, general public apathy, and the sheer size
of the problem have proved defeating.

= This is odd, for the technical means to combat desertification
exist and are well understood. Methods of growing trees in aria
lands, irr.gatirg dryland crops and increasing agriculcural
productivity have been identified.

- But economic, social and political moeans to combat
desertification have not yet been found.

- The mechanics of aid mean that Northern countries prefer
physical "infrastructure” projects such as the construction of
roads, dames and buildings. These produce highly wvisible results
and can consume expertise and equipment from the donor nation,
creating profits and jobs in that nation. Projects in the rural
areas are "messier”™ harder to identify, plan and implement, the
results less visible; and few of the Northern donors have arid
land agriculture experts willing to spend several years in the
rural Sahel. __. .

- The Club du Sahel, USAID and some other donors have adopted
clear strategies which place priority on rural development,
forestry, agriculture and growing food crops rather than cash
crops. Despite this often stated priority, these areas still
absorb relatively little of caternal aid.

- The leaders of countries threatened by desertification rarely
come from the arid regions or understand their problems. The arid
land dwellers tend to be the politically weakest citizens. Thus
desert encroachment rarely becomes a "political” problem
threatening the future of a reaime.

- All of this helps to explain why, despite the fact that 30
million sq km (12 million 8Bsqg mi) are threatened by
desertification, the threat is not high on the agendas of the
leaders of either developed or developing nations.
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= Change in the arid lands themsgelves can only be achieved by
changes irn the way the local eople regard their environment.
Literacy rates are low in arid lands, where low population
densities, nomadic lifestyle:; and lack of political power all
mean few and poor schools. Yet education will probably have to
precede environmental improvements,

- For the present, serious droughts, famines and the gsort of
political instability which affects the delivery of desert oil,
phosphate and other minerals at present appear the only eventg
which focus world attention on the problems of the one-third of
the Earth's surface which is arid and semi-arid.

==0000000~-

A Tuareg herder on the edge or the Sahara, near Agadez, Niger.
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vation of yetification end rovement of lend mana t

ASCONNEERDATION 1¢ Coumtries should as ® the magnitude and sxtent of desertification, ite
causes and effecte, dy monitorisg dryland dynamics, including the human comdition. Batellite
imagery should de used where lptroprln-. A pharic pr » soil cover, vegotation,
shifting dunes, wildlife, crop yields, demography, human haalth and nutritlion are amoag the
items to be moaitored. Desertification maps should be prepared.

AECOMMENDATION 20 Techniques of land planaing and g bassd on ecologically sound
Bethods should bo introduced into aress affectsd or likely to be affected by dassrtif!cation,
in comformity with social squity and gearsd to fostsring social and economic development. In
any area & pilot arsa should be usad to test ocut plans, which should allocate within the area
such uses am crops, livestock, vildlife, blosphers reserves, mining, industry, recreation,
tourism, wrbanisstion aad rosds.

RECOMNENDATION 31 Public participation ehould be made an integral part of action to pravent and
combat desertifica.ion and account should be taken of the neesd wisdom and pirations of
ecial educatlional package ion services are needed to

ersl public avareness of the problem. Public discuseion should be maximised, by
making uee of mase media and encouraging the ezpansion and strengthening of community
organisations.

nt of agriculture asd

The combinstion of industrialisation and urbanisation with the deval

RECOMMENDATION 43 UMEP, in conjunction with UMDP, UNIDO, and other UN orgsnisationa, are
recoasanded to ntudy and publirise positive and negative local and vorld-wide axparience of the
r0le which industrialisat. . and urbanisation play under differen: social and economic
conditions in changing the eculogical status of the environment and intensifying, preventing,
or elimlnating tha procensas cf desertification in ariu areas.

{3) Corrective anti-desertification measures

RECONMENDATION 3: Environment illy-sound management and development of water resources shouvld
be introduced as part of rtification, and the UM Water Conference
recommendations shouid be endorsed. Countries should develop local and appropriate wvater
technologies, ucing locai materiale. Various appropriate technologies are mentioned, inciuwding
rainvater collecting from roofs, nd filte wvater harvesting, iow-cost reservoirs, solar and
wigd pumps ing. There should be regionsl dsta banks, flood control and river
peilution sche egetation of wvatersheds and other meastres to reduce erosion, flood
hazards and siltation are recommsnded. Appropriate methods for water purification, recycling,
end pollution control, desalinisation and the use of brackish water should be intrgluced.

ARCOMMENDATION 61 Degraded rangelands shouid be improved, with better range management,
wiidlife management, and improved weifare for pastorsl cosmunities. Bpecific techniques
suggested include deferred or rotational grnlngy Banzged water points; newv breeds and species
of livestock; forage reserves; drought grasing reserves: use of crop reaidue nd agro-
industrial vastes as fodder) reroving stock from drought ar
sobile abattolrsr irrigated production of forage; prics st [ rketing schemss
for nomads) batter land tenurs and vater rights; control of touriem; uss of rangeland plants
for f4 + alcohol, beverag wmedicine; health, education and other social services for
dispersed populations through radio etc; aesistance with resettlemant or partial
eedentarisation. Regional centrse should dsvelop drought-resistant, high-yield and nutritious
forage plante. Systeme vhich combine foreetry, agriculture and livestock raising should be

.studiod, deeigned,.ond implemented 80 as to give rise to economlcally and socielly etable

systews.

KECOLMENDATION T: Rrin-fed farming should be iwmproved 50 se hot to cause desartification. This
could include cover crope, rationsl use of organic r.d chemical fertilisers, terracing, strip
cropping, ehelter bolts, oand stabilisation, diversiication of farming systems and better land
tenurs. Watereheds, upland pasturss and woodlands shouid be revegetatsd and protected fros
grasing, cultivation or cutting for fuel where this entails a risk of desertification.

RECOMUEIDATION 8: Although new arid lands ehould be irrigated and each nation must determine
its oun prioritics, “at the global ecals the greater urgency is for the rehabilitation and
isprovomant of .l!nlng (irrigation) achames”. Measures shouid be tuken to oombat waterlogging,
sslinisation, alkalinisation. Detailed enggestions are given as to how this should be done,
irecluding the development of salt-tolerant crops.

KECOMMENDATION 9; ors, maintain and protect vegetative cover so as to stabilise and protect

esprcially on waterahed and mountain slopes, dunes, and where villages,
® ore thraat.ned, The eetablishment of shelter belte and other tree plantations
cbo be an tial part of the reclamation of degraded areas. Specific suggeetions include
restoring damage by mines, industry and tourfism; f 4 reserves d eattlements; traf?ic
coatrol, eepecially of off-road vehiciee; stabilising sand vis matting, mulches, bitumen
costings, dune revogetation; restrictions on firewood :.thering, and establishment of fuslwood
plantations; green belts ~ “sosaics of revegetatsd aress®. Regional coopsration will be :eeded

production and diperibution of plants for large rsvegetation campaigns.
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. RECOMMENDATION 10: Governments shotild take all Y rteps to ve the flora and fauna
in areas subject or 1ikely to be subject to desertification. Regulations should be adopted
governing the import, sale or use of threatened animal and plant spscies. Regional cooperation
in conservation is desirable, pecially on the fringes of national parks and where a certain
ecosystem extends acroes international boundaries.

¢ RECOMMENDATION 11 Wational or intra-regional Systems for monitoring climatic, hydrological or
pedological conditions and the ecological conditions of land, water, plants or animale should
be establiehed or strengthensd, as appropriate, in aress affacted or likely to be affected by
desertification,

Socio-economic_aspects

®  RECOMMENDATION 12¢ Tha social, aconcmle and political factors wvhich have an important bearing

on desertification should be analysed and evaluated, particularly inequitable relationships ot

national, regional, international levels, and methods to equalise them. Hew educstional

a ® are needed, that will allow tha edult population espacislly to becoms full of

ogical aspects of dsvelopment, and to participate more fully in programmea aimed at
combating desertificat’on.

®  RECONMEMDATION 13y Countries which s0 wish should adopt demographic and economic policies that
will ameliorate problems arising from population growth, eg increaslng pressure on rural lands,
and migration to urban areas which {necr 8 problems there as well as leading to labour
shortages and poorer iand use in rural are

affected by desertification should be provided with health services,

mpaArable to the rest of the population, Services could include
mobile health ta paramesdical personnel, air asrvices. The ure of tha local
ie focal drugs) should be fully utllised. It ohould be rem mbered that "the
s of metabolism among rural dryland peopla.. e quite different from those in urban

hd RECOMMENDATION 144 Poople
including family plannin

. RECOMMENDATION 151 Human settlemsnt in drylands should not conflict with land productivity; and
should take full account of local climate, local builcelng materials, local architectural
traditiona and aocial habits. Buildings should combine modern dssign with the principles that
“made tradltional abodes co fortabla®; they should minimiss energy demand for heating and
cooling: solar and wind energy where posaible. Regional cooperation is n d to share the
tndlu‘onl experience and knovledge of design and materiale which often crosses political
boundaries.

*  RECOMMENDATION 16: In lands subject to dessrtificstion, netional syctens should be established
for monitoring the human condition. Buch variables as population, health, food, sattlemants,
education, production, should be recorded, sspecially of migrating atroams and movements across
bordera during diaasters.

Insurance aqainst the risk and the sffects

*  RECOMMEUDATION 17 There should be ineurance schemss to cope with drought disaster; official
relief action should recognise the indigenous strategies which people already possess to cope
with drought, “rather than ignoring or dam ging them* Techniques should fnclude crop and
liveatock fnsurances fodder, food, fuel and seed reserves; psrmanent breeding stocks of
animala; refugee pPasture aress; stockpiles of ~.ouis for relief employment. Regionally,
movements of peopl. across frontie should be racouraged during severe drought, as this ie a
form of insurance nat further loss.

€) _S8trengthening science and technol at national level

*  RECOMMENDATION 18, indigenous scientific and technical capabilities should be atrengthencd,
Imported technologies should be adapted to suit local conditione. Programmes to revive
traditional techniques for combating desertification should bs encouraged.

* RECOMMENDATION 19: Alternative and unconventional energy sources ehould be encouraged.

“Collection of woody plants and chorcoal manufacture are at preasnt, and are 1ik

the main asource of en rgy for many arid land dwellera.” ¥Woodlots, e
improved charcosl anufacture, could incresse the supply of fuel; solar e rgy should
for water pumps, water heatera, cookers, refrigerators, food dryers: wind energy should
d for pumping and enorgy production; biogas could be made from animal wastes, and
1, gas and ofl via pyrolyals from grain hueks, peanut hulls, crop stalks and palm
Buch devices should be eubsidised and distributed.

®  RECOMMEMDATION 20 Training and education should be undertaksn, espacially vis the mass medis.
This would Llnclude out-of-school education, communication with remote ateas, radio, TV, cinema,
pamphlets, posters, demcnetration centros for farmers and nomada and in cours at schools and
unlversitles.

®  RECOMMENDATION 21 Coordlnated national machinery to combat dssertification and drought ghould
be eatabllshed where none exists. This national body would analyse, evsluste and disseminate
existing information on desertifications praopars ational plan of action and arrange the
financing for {te implementation; monitor tha Frogress of anti-desertification me ures; and
lialse with regional and internatlonsl organisations.

{7)_ Integration of anti-desertification

rogramsee i{nto comprehensive

®  RECOMMENDATION 22: Progranmes to combat desartification ghould be fcrmulated, whenever
Tou{bh. in accordance vith the guidelines of comprehensive development plane at the national
avel,
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3. Recommendatioss for isternations] actiocm and cooperation
{1) Isternationsl action

¢ RECONMENDATION 23: UN agencies and other international bodies {UNDP, UNEP, UNIDO, UNCTAD, FAO,
¥WHO, MNO, UNESCO, World Babk and the UN regional commissisne are specifically mentioned,
should revise and adapt their activities to incorporate the Plan of Action. The UN system
should, before 1980, develop a methodology for aseessing, sonitoring snd forscasting
desertifications make available technical assistance to governments) publish a desertification
atlas by 1978-83; promote rationsl manag nt or arid and eemi-aria
financial and technical support for the sedentarisation of nomads; increase the e fsctivencses
of dieaster relief organications) recearch and elop simple, cheap, efficient alternative
enargy devices for drylunds.

® RECONNEEDATION 24: The UN General Assembly should andorse the activities of the World
Meteorological Orgsnisation, the International Council of Sclentific Unioms and interested um
agencies that are directed at understanding and resolving climate prodlems, and uxge
governmants, international agencies, and other interested bodies to support and participate in
the planning and execution of the World Climatic Conference, and the Global Atmospheric
Ressarch Programas.

*  RMECONMENDATION 235: The UN ehould invite intar-governmentsl and non~goveramental organisations
20 participate in the Plan of Actiom.

2) Internationsl ration

¢  RECONMENDATION 26: The processss of dessrtification at timos transcend national boundaries.
While recognising national sovereignty, it is recommended that countries should cooperats in
the sound and judicicus management of eh .ced water resources as & ns of combatting
desertification effectively.

C. Recommendations for fmmediate initial acti.a

{1) At oational levsl

Gow axe r Sed tor

8. Eetablish or designate a national body to combat dessrtification (Recom=zudation 21).

b. Assess the extent of desertification in the ry (! dation 11).

C.  Eostsblish pational priorities for actions ageinst deseriification.

d. Prepare a nationsl plan of action sgainst desertification.

®. Gelect among national priorities those actions vhich could be taken nationally, with the
support of regional and internstional organisations or other foreign sources, in the framework
of reglonal or international cooperation, or only with foreign aid,

f. Prepare and submit requests for international support for cpecific projects within the above
priorities, 1if required.

-0 Implement actions in accordance with national plana of action.
2) At regional level
8. Convene regional post-conference technicsl workshope and seminars.

b. Organise inter-regional conaultations and studies for selecting sites for the establighment of
regional centres such ass

six regionsl anti-desertificetion centres, for Latin America, 6 Asis, ¥ Asia, Africa south of
the Zquator, Sahal, M Africa, based on existing institutes or on nev siteas

a husbar of international rangeland and livestock mansgement centresy
five international sand dune fixation centres
managenent-training irrigation facrme;
rainfed agriculture demonstration farme;
revegetation/afforestation demonstration ctations;
regional networke of biosphere reserves.
€. Organise and implement six transnmational projects:
an integrated for a ] of 14 k and rangelands in the Sudano-Sahelian belt

sanagesent of regional aquifero in MR Africa and Arablay
sstellite monitoring of dessrtification in 8¥ Asla;
satellite monitoring of desertification in Latin Arerica;

eatablish o °green belt® - a mosaic of forest plantations and sustainable rangeland and
cropland ~ on the northern border of the Sahars froo Algeria to Egypts
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establish a similar green belt in the Sahel from Cipe Verda to Budan,
3) At intarnational level

a. Ul agencles axe requested to actively associate themselves with the implensntation of relevant
parts of the Plan of Action.

b. Governmants are requested to put forvard their neede for international support for their
pational plana of action.

N yorsulate specific actions by appropriate jolat programming.
d. Mobilise the necessary finsncial resources.

@. Arrange, coordinste and design specific projects and strategies for financing and implementing
anti-desertification progranmes.

D, Necowmendations for implesentztion of the Plan of Action

®  RECOMMENDATION 27¢ UNEP with ite Governing Council and Environment Coordination Board should be
responeible for following up and coordinating the implementatlion of the Plan of Action.
Regional commissions of the UH should be responsible for coordlnating, catalysing, and
exscuting intra-regionsl programmes adopted by member states. ‘The reglonal commissions should
in this regard actively participate in the Environment Coordinetion Board.

. RECOMMENDATION 28s The folloving forms of financing are recommended for considerationt

a. sub-regional cooperations

b. bilateral, multilateral and multi-bilateral sssistance

.0 consuitative group/club or group-type ¢inancing;

a. special accounty

e. additionsl measures ouch as funds in truet, fiscal measures entailing sutomscity, and an
international fund.

DESERTIFICATION PHOTOGRA-HS

The photographs in this paperback were selected from 28
Ear‘hscan photogheets (130 photographs) illustrating many
aspects of desertification {price for all 28 sheets:
£5.00/$10.00). All the photos are by Mark Edwards.

Eight of the photosheets form a wallchart (16 photographs)
which can be ordered either as a poster (594 x 240 mm -
price: £2.00/$4.00), or as eight separate sheets (price:
£1.50/$3.00).

Individual photographic prints are also available: prices
on request. All of these can be ordered fiom:

Earthscan
10 Percy Street, London W1P ODR
United Kingdom
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