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In origin deserts are natural phenom-
ena. Desertification, the aggravation or
extension of such conditions, is a human
phenomenon that arises from society’s
search for secure livelihoods in dry en-
vironments. Even where this search is
successful some environmental deteriora-
tion is inevitable. In those instances
where the pursuit of life and security
goes awry, destructive processes are set
in motion, the productive base deterio-
rates, and the social system is imperiled.
These desertification processes, unlike
the one- to five-year periods character-
istic of drought, are long-term, chronic,
and pervasive; yet, these same long-term
processes are intimately affected by
short-term climatic variability and by
changes in human social systems at
varying scales.

Often this interactive process acquires
a synergistic quality, where the very
remedies for desertification become part
of the hazard’s causal mechanism. While
this multi-faceted, intricately interwoven
aspect of desertification complicates at-
tempts to unravel cause from effect in
the desertification process, three funda-
mental questions are discernable. First,
to what degree is the inherent variability
of climate, possibly coupled with cli-
matic change and human activity, re-
sponsible for desertification? Second, can
the ecological evidence for desertifica-
tion be untangled from a morass of ob-

servational problems, temporal uncer-
tainties as to trend, and ambiguities as
to the areal extent of afflicted regions?
Finally, what are the human dimensions,
the causal mechanisms and the human
impacts, of desertification? Answers to
these fundamental questions, together
with remedial suggestions, are the focus
of this paper.

Tue RoLE oF CLIMATIC VARIABILITY

Climates of the desert margin are
characteristically variable, especially as
regards rainfall. Undisturbed ecosystems
take full account of this variability, for
they are able both to survive prolonged
drought and to take full advantage of
the short periods of abundant water sup-
ply. Almost every species is adapted in
some way in both these senses. The
physiognomy of the vegetation, more-
over, provides (in ways that are often
subtle) a shelter to the soil. Ancient
human societies of the desert margin
were similarly adapted, although often
at a cost the modern outlook finds it
hard to bear.

The record shows clearly that the des-
ert margin shifted appreciably during
the Holocene (the past 10,000 years),
and that some of these shifts must have
been due to natural variations in rain-
fall. Nomadic herdsmen made extensive
use of savannas in regions that are now

and


leshan
Typewritten Text
Hare, F. K., R. W. Kates, and A. Warren, 1977. "The Making of Deserts: Climate, Ecology, and Society", Economic Geography, Vol. 53, No. 4, pp. 332-346. 


Tue MAxING OF DESERTS

some of the most sterile parts of the
Sahara. The end of this period of rela-
tively high rainfall appears to have come
about 4,700 B.P. [17]. A similar desicca-
tion occurring about a millennium later
hastened the extinction of the Indus cul-
tures [47]. Though it has been argued
that even in these cases unwise land use
may have contributed to the desiccation,
the bulk of the evidence favors a natural
origin for the harshening.

Recent desertification cannot be as-
cribed to variation of the long-term
macroclimate (the large-scale behavior
of the atmosphere and its associated
weather patterns). As far as we know
there have been no prolonged variations
of consistent sign in any part of the
arid zone. Progressive declines of rain-
fall lasting one or two decades are com-
monplace (Figure 1), being followed as
a rule by abrupt returns to higher values.
Such fluctuations are part of the ordinary
behavior of arid climates. Recent ad-
vances of the desert edge, or spotty de-
teriorations of semi-arid and sub-humid
ecosystems, have generally involved the
interaction of such natural, temporary
phases of desiccation with human and
animal population dynamics or the ex-
tension of rain-fed cultivation.

Such periods of desertification are
themselves episodes of increasingly hos-
tile microclimates. This means that the
climate near the ground, dominated by
the exchange processes of water, carbon
dioxide, momentum, heat, and nutrients
that are crucial parts of ecosystem func-
tion, provides fewer resources for living
organisms. If grass and shrubs are over-
grazed to the point of extinction, the soil
becomes naked and subject to ready
wind or sheet erosion. It also becomes
hotter and more reflective to solar radia-
tion. These changes are all hostile to the
resumption of vigorous life when the
rains return, and may act as positive
teedbacks tending to enhance the aridity
of the macroclimate and to reduce the
availability of nutrients and organic ma-
terial within the soil. In this sense de-
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sertification is hostile climatic variation.
But the evidence is that these feedbacks
do not permanently prevent the reestab-
lishment of more humid conditions when
the macroclimate swings in that direc-
tion.

Figures 1 and 2 are representations of
recent rainfall fluctuations in Sahelian
Africa and at equivalent rainfall stations
in comparable climatic regions of Aus-
tralia and North America. From these
and other evidence we can generalize as
follows:

(1) There are large interannual varia-
tions of rainfall throughout the
arid zone. Most of these varia-
tions occur because of the pres-
ence or absence of a small num-
ber of heavy thunderstorms,
whose distribution is highly capri-
cious. Hence, pastoralists and
dryland cultivators enter each
rainy season with no assurance
that significant rain will fall early
in the season. It may be neces-
sary to defer field operations
dangerously late.

(2) There is a distinct tendency for
dry or wet years to follow one
another in succession [54], to an
extent well beyond random ex-
pectation. In each farmer’s life-
time there is likely to be at least
one destructive drought lasting
three, four, or even five years. But
there will also be an equivalent
period of good conditions in
which it is easy for him to forget
the hazards of the climate.

(3) In certain areas prolonged down-
ward trends may occur for one
or two decades so that there is
a progressive desiccation of the
landscape and increased stress on

all resources.

The Sahelian drought of 1968-1973
displayed all these characteristics. As
Figures 1 and 2 show it was actually the
culmination of a regional phase of desic-
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cation that began in 1955-1960, but went
unrecognized by most external observers.
At many individual stations this appears
in the record as a linear decreasing
trend, accompanied by a diminished

interannual variability [51]. In parts of
east Africa the early 1960s were a period
of dramatically increased rainfall and
stream flow, which after several years
gave way to renewed desiccatien.
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There is also a strong suggestion (Fig-
ure 2, upper curve) of quasi-cyclic varia-
tions of rainfall of periods of one, two,
or three decades. The longest of these
apparent rhythms is also visible in the
discharge of the Niger and Senegal
rivers, which derive their waters from
the rainforested hills nearer the Guinea
coast, and then flow north into the Sahel
[43]. Much the same is true of Lake
Chad and its contributaries. In Australia
the flow of exotic streams displays simi-
lar fluctuations. In no cases, however,
have such periodicities been established
with sufficient confidence to justify their
use in prediction.

Much attention has been given in the
past three years to the possibility of feed-
backs and interdependencies affecting
the desert margins of the earth. The sub-
tropical climates as a whole have long
been known to exhibit such effects, and
it is possible that there is predictability
in some of them.

Destruction of surface vegetation by
overpasturing or by cultivation tends to
increase the surface albedo (i.e., reflec-
tivity to solar radiation), especially dur-
ing the dry season. It is known [6] that
the Saharan-Arabian-Iraqian desert belt
is actually cooled radiatively in the sum-
mer months at the top of the atmosphere;
incoming solar radiation, though intense,
is strongly reflected back, and the desert
surface and lower atmosphere are cooled
by infrared radiation escaping upwards
into space. This net cooling must in-
tensify the lower atmospheric subsidence
normal to subtropical latitudes, and
hence reinforce the aridity of the cli-
mate. Dynamical modelling of this effect
by several authorities suggests that an
increase in albedo caused by poor land
use should lead to still further reductions
in rainfall, and, in the case of the Sahara,
to a southward shift in latitude of the
desert edge. These models are too crude
for certainty, but lead to the interim con-
clusion that man’s over-use of the dry-
lands may affect the climate adversely.

Interdependencies are more easily re-
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vealed, and have some potential for pre-
diction, on the seasonal scale. It has re-
cently been established that rainfall in
Ceard Province of northeast Brazil is
significantly and positively correlated
with sea-surface temperatures in the
tropical Atlantic up to three months pre-
viously [29]. Rainfall in the Sahel and
streamflow in other parts of north Africa
have been correlated significantly with
rainfall over the Caribbean area [21].
Rainfall in the dry northern areas of
Australia is apparently controlled in part
by the so-called “Southern Oscillation”
[42], which is a striking lengitudinal cir-
culation mechanism in the tropical Paci-
fic and southeast Asia. Research into
such interdependencies, especially those
involving sea-surface temperatures, is
now intense, and further encouraging re-
sults are very probable. It is clear that
attempts to model climatic variation in
the tropics must take account of such
teleconnections.

Contemporary desertification episodes
are the effects of interaction between
mounting pressure on land and vegeta-
tion and the incidence of naturally-
occurring droughts, which are a normal
part of the desert margin climates. It is
possible that desertification amplifies it-
self by means of the albedo feedback
mechanism described above, but the
large-scale climate is, in the end, able to
reassert more humid conditions. Damage
to ecosystems during desertification may,
however, make the recovery of surface
productivity lag well behind the climate.

EcovrocicaL. CHANGE AND
DESERTIFICATION

Desertification, defined as a persistent
decline in the production of dry ecosys-
tems, may be a pragmatic concept, but
it is hard to pin down. For, if there is
little evidence to suggest a secular
change in climate as the causal mechan-
ism in desertification, there are equal dif-
ficulties in assessing the role of drought
in promoting degradation. Dryland spe-
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cies have adapted to survive seasonal,
decennial, or longer-term droughts [37;
38]; plant and animal populations are
regularly decimated, but their very exis-
tence testifies to their resilience. “Natu-
ral” fluctuations in production cannot,
therefore, be called desertification, so
much as endemic hazards; but it is not
always easy to distinguish between the
two on the ground.

There is much wider agreement with
the proposition that recent droughts
have merely accentuated a process of
“cultural desertification.” Too intense or
unwise land use, in which there has been
little or no investment in defenses
against environmental hazards or deg-
radation, is commonly said to have
sapped the resilience of dry ecosystems.
Drought has simply administered the
coup de grdce, leaving ecosystems with
more persistently or even permanently
reduced productivity than they suffer
from drought alone.

There is no doubt about the desertify-
ing role of irrigated agriculture, especial-
ly in the Middle East [13]. In Pakistan
between 20 and 45,000 hectares per year
were said to be salinized each year in
the early 1960s, and in Iraq the effect
of severe degradation in the early his-
toric period is still in evidence [I12].
Total production from irrigated agricul-
ture has only been able to keep a few
steps ahead of desertification by intro-
ducing better methods and increasing
the irrigated acreage.

Rain-fed agriculture is frequently
blamed for widespread desertification,
but the extent of the damage and its
etiology are debatable. Parts of North
Africa, which today appear only fit for
poor grazing, were undoubtedly impor-
tant producers of cereals for the Romans,
but there are many different interpreta-
tions of this evidence. While Mensching
and Ibrahim [33] attributed widespread
wind and water erosion in southern
Tunisia to early agriculture, Vita-Finzi
[563] questioned whether erosion was due
to agriculture or to a climatic change.
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He pointed out that while erosion has
always occurred, it has not always been
seen as a disadvantage. In northern
Libya many small dams were built spe-
cifically to trap the eroded sediment and
to create deep, well-watered soils for
agriculture. Roman agriculture could
have expanded in a short period of fa-
vorable rainfall, much as agriculture ex-
panded into the northern Sahel in the
early 1960s. The Romans, like the Hausa,
may have had to retreat in the face of
a drought and what was, in effect, only
a marginal increase in erosion.

The case against Old World pastor-
alists is even more murky than that
against farmers. Nomadism is the most
resilient of land use strategies using a
whole range of subtle and generally
effective methods for dealing with its
harsh and erratic environment. But has
the environment been damaged by these
methods? The evidence is not clear. At
Avdat in Israel a plot of the common
Artemesietum plant community did not
change its composition even when sheep
had been excluded for several years
[14]. Does this mean that all the possi-
ble plant invaders have been removed
by selective grazing from the whole of
the surrounding area, leaving no seed
sources, or that recovery is very slow, or
that it must await a very rare good sea-
son. Or has grazing not damaged the
resource at allP The more common ex-
perience with exclosures is that they
show remarkable recovery in a short
period of time. But does this mean that
damage is in fact not serious, and re-
silience is maintained, or (the more com-
mon interpretation) that production
could be greater? It is well known that
pastures under moderate grazing are
much more productive than those left to
themselves: pruning by nibbling en-
courages growth and grazing animals are
better cyclers of nitrogen than soil fauna
[34].

But the case against pastoralism is still
more complex. In a zone with a long and
eventful history, do we attribute degra-
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dation, if indeed it has occurred, to no-
madic strategies themselves or to the
external pressures to which these people
have been constantly subjected? Or must
we reopen the environmental determinist
argument of Elsworth Huntington and
Ellen Semple, invert the argument, and
attribute the fluxes of history to environ-
mental change, perhaps itself culturally
induced? These are emotive issues, since
they impinge on modern decisions about
how to plan the future of different ways
of life.

In the New World and Australia,
where history is shorter but better docu-
mented, there is no less confusion in in-
terpreting the facts. Yet even agricul-
tural statistics are difficult to interpret,
as the examples of sheep numbers in the
western division of New South Wales
illustrates (Figure 3). This graph could
indicate that the huge sheep populations
of the 1890s so overgrazed the range that
it was unable to recover, and never sup-
ported such numbers of sheep again. But
there are many other possible explana-
tions. There may have been a change in
production per beast, or the throughpt
rate of beasts, or age at selling, or the
demand for and price of meat or wool,
or the returns from wool farming, or the
attractiveness of sheep-farming as a
career, or the structure of taxation and
subsidies.

These “news lands” also bring home
one last lesson about desertification: it is
as much a cultural as an ecological prob-
lem. The Kababish of central Sudan
could support perhaps 100 people on the
same land as is occupied by 10 West
Australians. These two groups have dif-
ferent thresholds of tolerance, standards
of living, expectations, perceptions of
the environment, and technologies. In
Australia and North America there has
been a fundamental change in approach
within the last century. Old techniques
and attitudes might have maintained
desertification. New ones have increased
production.

Although desertification is difficult to
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detect at the regional scale, there can be
no doubt that it exists on the ground.
Numerous trained observers have made
irrefutable claims that many parts of the
dry world have suffered severely from
ill-conceived land use policies [3; 26;
35]. Environmental and cultural qualid-
cations of the concept concern the point
along a continuous scale from “pristine”
to abiotic at which desertification is
deemed to have occurred.

In irrigated agriculture the scale is one
of increasing salinity and waterlogging.
To those who want to grow peaches,
desertification begins at the slightest
touch of soil salting; for dates, which
can stand much saltier conditions, de-
sertification would be postponed. Salini-
zation occurs if the inevitable concentra-
tion of salt in irrigation water that fol-
lows evaporation and plant uptake is not
flushed out of the soil with more water.
Salt concentration inhibits water uptake
by the crop, and yields are first reduced
and then eliminated. Salinization and
waterlogging are known in practically
every irrigation project. Many suffer an
additional, serious long-term problem
with downstream concentration of salt.
This is experienced in large schemes
such as those along the Colorado, Rio
Grande, Indus, or Murray Rivers [22].
Here upstream users pass on problems
to those lower down the valley.

In rain-fed agriculture and pastoralism
early damage is subtle. Fields slowly lose
soil organic matter and nitrogen, and
soils gradually become less well aggre-
gated. In pastures, the desirable, nutri-
tious plants may be grazed too hard for
their survival, and trampling breaks up
soil aggregation and reduces permeabil-
ity. These processes can usually be
countered with traditional techniques
such as fallowing or with newer methods
such as fertilizer application or reseed-
ing. Their significance to desertification
is that, though often reversible, they re-
duce the resilience of the ecosystem and
render it more vulnerable to extrem=
climatic events.
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It is these events—the few strong
winds of the dry season, the once in a
year heavy rainstorm, the decadal
drought—that push an already damaged
agricultural or pastoral ecosystem over
to a state of more permanent degrada-
tion. Bared, poorly aggregated fields or
denuded, hoof-pounded pastures are
likely to be whipped by the wind into
dunes or to be denuded by it to leave
a barren, hardened “scald” on the infer-
tile subsoil [30]. Rainstorms which only
occur once or twice a year in west Africa
may remove topsoil and create a network
of deep, inconvenient gullies across the
fields [15].

Accelerated erosion is not a problem
that is peculiar to dry areas, but it is
much more damaging there. Arid soils
are much shallower than humid ones,
and contain a far higher proportion of
their nutrient store in a thin topsoil [5]
with a permeable structure, which al-
lows easy percolation. Soil erosion re-
moves both the nutrients and the per-
meability to leave a poorer surface, on
which recovery of the vegetation will be
very slow. It is at that point that few
observers would doubt that desertifica-
tion had occurred. A gullied field or one
stripped of soil to the hard bedrock may
be forever uncultivable. Land stripped
of topsoil may recover lost forage pro-
ductivity only over centuries. Sandy land

339

that has been molded into active sand
dunes may take a decade to restabilize.

Agricultural and pastoral land use are
the greatest agents of desertification, but
not the only ones. Firewood-gathering,
traflic corridors, and mining are also de-
structive uses. The first makes an impact
over extensive areas [8], while the last
two are more localized but can be in-
tensely damaging.

The evidence for desertification at a
local scale seems incontrovertible. It is
most obvious at this scale because it is
here that the interactions between the
human system and its resource base are
most intimate and intense. Linkages at
regional and global scales also exist, but
their connection to desertification proc-
esses is less direct and less easily estab-
lished. It is to these larger-scale issues
that we turn in attempting to assess the
social causes and consequences of deser-
tification.

Sociar Causes AND (CONSEQUENCES OF
DESERTIFICATION

Six hundred and thirty million people
live in drylands, and between 50 and 78
million of this population inhabits dis-
tricts exposed to severe desertification
[25]. While the evidence for the extent
of desertification is ambiguous, it is none-
theless very real for those affected. How-
ever, vulnerability to the hazard varies
considerably. Economic status or urban
residence shield many, while some live-
lihoods, such as the animal-based (6 per-
cent of the dryland population but 22
percent of the risk-prone), are dispro-
portionately exposed to risk.

In addition to fluctuations in climate
and the deleterious impacts of livelihood
activities on the environment, two major
patterns of change in human society have
causal importance in desertification. The
first of these is population dynamics, for
both growth and decline in population
cause desertification. The second pattern
invelves changes based on the interac-
tion of society at varying scales. Three
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types of social change seem to have para-
mount importance: (1) integration into
wider socioeconomic systems which
alters the dynamics of local livelihood
systems; (2) the invasion of new and
the retreat of old technologies that trun-
cates the evolution of indigenous ex-
pertise; and (3) the fluctuating strength
and effectiveness of governments which
drastically affect stability and survival
in the dry margins. Out of these inter-
active processes develop the events that
lead to desertification and its salient con-
sequences: loss of resource base produc-
tivity, deterioration in health and well-
being, and migration. And finally, socie-
ties respond to desertification with a
variety of coping mechanisms whereby
its effects are absorbed or accepted, its
consequences are reduced, or its pres-
sures are translated into change in live-
lihood or location.

Demographic change, an alteration in
the number of people depending on the
resources of the drylands, is the most
dramatic process of social change asso-
ciated with desertification. Often imbal-
ances caused by population growth or
concentration place increased pressure
on the local resource base. When this
occurs, the intensified utilization of the
resource base without compensating in-
creases in productivity can lead to the
long-term deterioration characteristic of
desertification.

But the apparent correlation between
population growth and environmental
deterioration can lead to facile conclu-
sions [11]. Not all livelihood systems are
growing at the same rate, and there is
some evidence to suggest that pastoral
groups are experiencing little or no in-
crease [4; 44]. Deterioration in pastoral
sectors would seem to be the result of
other factors, such as the expansion of
rain-fed agriculture or the increase of
herd size in response to market oppor-
tunities, rather than a need to provide
support for more people. Much of the
population growth has been concen-
trated in the agriculture- and urban-
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based sectors in closer contact with mod-
ern medical science and sanitation. But
even in these situations population in-
crease does not necessarily result in de-
sertification, for a study of population
densities indicates that great variation
exists, even among peoples who inhabit
homologous climatic regions. Both north-
ern Nigeria near Kano and Rajasthan in
India [48] are able to maintain popula-
tions in excess of 150 per square kilo-
meter, a figure well above that of most
analogous zones. These densities reflect
the national settings of the drylands and
the great variation in the productivity of
the different livelihood complexes em-
ployed. The existence of these popula-
tion concentrations encourages optimism
about the flexible and dynamic ability of
drylands to support human populations.

Moreover, rural depopulation can also
be a contributor to desertification. Out-
migration of economically active rural
people may increase levels of living in
the short term. But in the long run, com-
petition for labor between rural and ur-
ban spheres tends to undermine the via-
bility of rural livelihoods which require
intensive labor or specialized knowledge.
This appears to be occurring in Yemen,
where a massive labor migration to
Saudi Arabia is undermining the mainte-
nance requirements of Yemeni terrace
agriculture [9]. As a consequence, the
productivity of the local resource base is
likely to decline despite the buttressing
effect, which may be only temporary, of
remissions from migrants.

To the extent that population growth
exacerbates desertification, a prolonged
worsening of conditions can be antici-
pated in many rural and most urban
areas of the developing world. For those
livelihoods, such as pastoral nomadism
which has not experienced pronounced
growth, rapid increases in population
growth can be anticipated as medical
care becomes more widely available and
sedentarization occurs [56]. In the dry
rural areas of developing countries, the
imbalances will be the product of a



Tae MAkKING OF DESERTS

steady reduction in death rates with con-
tinued high birth rates. Urban popula-
tions will grow at even higher rates be-
cause of both immigration and local
growth, for as health improvements are
made in rural areas population gains will
be unable to be absorbed without mi-
gration. Only countries with controlled
settlement policies appear able to mod-
erate these rural to urban flows of popu-
lation by emphasizing the economic via-
bility and social well-being of the coun-
tryside [7; 50].

A more complex process is the impact
that world integration and specialization
has had on the traditional livelihood
practices and adaptive techniques of dry-
land peoples. Formerly isolated and self-
sufficient, they are now integrated into
market structures over which they have
no control and for which they are now
expected to become specialized pro-
ducers. While some make this transition
successfully, sending primary products
over great distances to urban markets,
many find that old livelihood strategies
no longer suffice and that survival be-
comes increasingly difficult as both the
natural and cultural components of their
ecosystem deteriorate. O’Keefe [39]
demonstrates the development of this
process at the village level in Kenya.
The impact of drought becomes even
more severe under these circumstances
and recovery based on indigenous re-
sources alone is difficult. Yet peripheral
location and constrained development
prospects restrict the flow of aid for re-
covery and growth. In extreme cases, the
productive base may be so degraded
that people are forced to abandon their
traditional livelihood and habitat en-
tirely.

The diffusion of new technologies into
traditional societies, often carried out
rapidly, at an unsuitable scale, and with
incomplete integration into the local cul-
tural setting, can accelerate and worsen
desertification pressures. Much of the
devastation of the Sahelian drought and
its longer-term consequences flowed
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from incomplete integration of well tech-
nology into the local pastoral culture
[41]. Talbot [49] has reported similar
problems with rangeland management
schemes in east Africa where technologi-
cal improvements released constraints on
herd sizes in the traditional pastoral
economy and new management controls
were not substituted. The expansion of
irrigation has had the effect of driving
out of production marginal drylands that
are the main subsistence support of
Mexican peasants [23], and nomadic
herders in Rajasthan have encountered
similar difficulties as grazing land is con-
verted to crop production by the expan-
sion of irrigation [28]. The introduction
of new technologies truncates the bal-
anced evolution of local systems of pro-
duction and desertification control that
contain time-tested principles of dryland
management. Often the exotic tech-
niques are inappropriate to the objec-
tives, experience, and skills of the local
populace and cannot be properly ab-
sorbed without destroying local tradi-
tional expertise. The loss of livelihoods
and local wisdom with proven viability
is a serious contributor to the desertifica-
tion process.

Government actions also promote both
positive and negative desertification con-
sequences. Thus, the government that
provides the security, technology, and
organization to extend irrigation into
new districts often spreads salinization
as well. Moreover, the system created
becomes dependent on the integrating
and maintaining activities of the central
administration. The evidence for the
periodic collapse of dryland systems is
proof of the vulnerability of the new
creation [1; 18; 24]. And the demands
of both governments and landlords for
increased production can be the factor
that encourages overexploitation and
subsequent collapse [18] or the exten-
sion of settlement into areas fraught
with desertification difficulties [32].
These examples suggest the often para-
doxical and ironic nature of desertifica-
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tion, where greater production brings in-
creased risk and vulnerability, and solu-
tions become the forerunners of en-
hanced difficulties.

The interaction of these social proc-
esses with climatic variability and eco-
logical change results in the conse-
quences of desertification. The impact of
these consequences is best noted in their
impress upon small social groups, a per-
spective that is more fully developed
elsewhere in this issue, but a few gen-
eral consequences bear discussion. Loss
of resource base productivity is the most
serious consequence of desertification.
Industrialized and urban livelihoods
possess the resources to cope with or
transcend the effects of productivity
loss, but small groups and individuals
are less fortunately placed. Peripheral
location and status, and ineffectual
claims upon limited available resources,
means that diminished health, social
stress, stagnation, and migration as well
as the abandonment of time-honored
ways of life constitute the human experi-
ence of desertification.

Change in the health and well-being
of populations exposed to desertification
is an important consequence, but it is
not well understood. A decrease in re-
source base productivity would seem to
have a straightforward connection to
nutritional deficiency and ultimately
starvation, but there is no clear evidence
of adjustment to such conditions over a
considerable period. Most existing infor-
mation relates to drought [16; 19; 45; 46]
and the malnutrition associated with it.
While drought is clearly an exacerbat-
ing factor in desertification, it is difficult
to determine how much ill-health is
drought induced and how much reflects
longer-term conditions of gradual dimi-
nution and loss. Other diseases also fail
to exhibit a close linkage to desertifica-
tion, being more directly related to gen-
eral changes in environment or location
[40]. The psycho-social stress associated
with desertification is not unlike that of
any group caught in the toils of rapid
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and unwelcome social change [2; 27;
52]. Indeed, given reasonable oppor-
tunity to adapt to change on their own
terms, there is evidence to suggest [10]
that traditional cultures can not only
cope with altered conditions but also
make positive contributions to retarding
and reversing desertification.

Migration is impelled by desertifica-
tion and is one of the major responses
to it, but its consequences are sur-
rounded by ambiguity. A return to de-
sertified districts is often impossible, and
trequently migrants themselves do not
desire to return. This is due both to the
diminished productive possibilities at
home and to the substantial advantages
in improved living standards, security,
and status that often accrue to the mi-
grant, Paradoxically, the very success of
migrants in adapting to economic oppor-
tunity threatens the survival of indige-
nous livelihood systems [36]. The shift of
labor to new activities undercuts the
productive potential of traditional liveli-
hood forms, diminishes contact with
traditional social institutions, and mar-
ginalizes those who remain behind.

COMBATTING DESERTIFICATION

Every effort should be made to under-
stand and cope with desertification, to
minimize the ecological impact of re-
source use in order to avoid contribut-
ing to the desertification processes, and
to assist individuals and groups affected
by desertification. These measures and
principles take a number of forms, but
all of them spring from a concern for
human systems as the central focus of
desertification’s causes and  conse-
quences.

Among the meteorological measures
that can be recommended to mitigate
the effects of climate variability are the
following:

(1) maximum use of existing clima-
tological records to ensure that
the element of surprise and stra-
tegic vulnerability is minimized;
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(2) search for seasonal and inter-
annual predictability, by means
of modelling exercises and inter-
dependencies with time lags and
other periodicities that may be
revealed by research;

attempts at weather modification
where appropriate by cloudseed-
ing and other techniques (but
not large-scale greenbelt planta-
tion, unless the latter is aimed
mainly at soil stabilization and
fuel production);

use of satellite imagery to im-
prove forecasting of rainstorms
and their displacement; and,

extension throughout the lands
subject to the desertification haz-
ard of the best available meteoro-
logical forecasting and advisory
services, under international spon-
sorship.

The numerous disruptions in dryland
ecosystems that are characterized as de-
sertification can be controlled if sound
land-management principles are em-
ployed. The most important of these eco-
logical principles are:

(1) Recognize some concept of sus-
tained yield. In the short-term it
may be possible to extract more
than a steady-state yield, but
such exploitation runs the danger
of reducing resilience and, thus,
the long-term yield. This princi-
pal underlies an injunction to dis-
cover “carrying capacities” for
each different set of cultural and
environmental circumstances and
then to adhere to these.

Develop land use strategies that
treat the dryland ecosystem as a
whole. In planning land use
strategies it is wise to consider
traditional land users as an inte-
gral part of the current €Cosys-
tem.
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(3) Strike a balance between inputs
and outputs from drylands. The
low output of drylands does not
allow great investment, and the
land user must rely much more
on the stabilizing controls from
within the semi-natural ecosys-
tem itself. These controls, which
maintain  resilience, therefore,
have economic importance and
must be safeguarded.

Maintain a flexible and mobile
spatial and temporal pattern of
use.

Fit land use to land resource. At
a given technical, organizational,
financial, or moral input some
land is suitable for one purpose,
some for another. An inappropri-
ate land use will eventually bring
desertification. Land capability
should be determined and some
form of =zoning should be
planned.

Vulnerability to desertification s
highly selective and most of the 50 mil-
lion people exposed directly are num-
bered among the poorest or inhabit the
poorer nations. Their difficulties stem
more from social, economic, and political
problems than technical and physical
ones. While general prescriptions are dif-
ficult, selective, flexible, and sustained
efforts that follow general priorities
promise to be the most useful:

(I) Assist the most vulnerable. The
limited available resources need
to be directed to reducing the
threat of desertification for the
most vulnerable peoples on the
basis of vulnerability analyses
sensitive to the economic, social,
and political contexts of people.

(2) Address the root causes by facili-
tating outmigration where local
resource-use options are inade-
quate to support a growing popu-
lation and by maintaining viable
and diversified livelihood sys-
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tems. This should take prece-
dence over the optimization of
any single product system.

(3) Cope with the consequences. In-
vestment made to stem loss of
productivity will yield maximum
social benefit if it complements
existing coping strategies and re-
inforces the viability of rural life.
The health care of desertifica-
tion-affected populations can best
be provided, and the bad effects
of productivity loss best coun-
tered, by using trained indige-
nous individuals to provide pri-
mary care with support from
modern communications tech-
nology and centralized medical
facilities. Anti-desertification proj-
ects that involve local participa-
tion in training programs, resettle-
ment schemes, and development
efforts are the most promising
way to facilitate movement and
promote productive economic
growth.
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