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Executive Summary

The deserts of the world occur in six global bio-
geographical realms:

•	 The Afrotropic deserts are found in the sub-
Saharan part of Africa, and in the southern 
fringe of the Arabian peninsula. Their mean 
population density is 21 persons per square 
kilometre, and their human footprint (that is, 
pressures on the environment resulting from 
human activities) is relatively high, especially in 
the Horn of Africa and Madagascar.

•	 The Australasian deserts comprise a series 
of lowland arid ecoregions in the Australian 
heartland, covering in total some 3.6 million 
square kilometres, of which some 9 per 
cent is under some degree of environmental 
protection. Hardly inhabited at all, their mean 
population density is less than 1 person per 
square kilometre, and show, by far, the lowest 
human footprint among the global deserts.

•	 The Indo-Malay region harbours only two hot 
lowland deserts — the Indus Valley and the 
Thar — covering in total 0.26 million square 
kilometres, of which some 20 per cent receives 
some level of legal environmental protection. 
With a mean density of 151 persons per 
square kilometre, these are the deserts with the 
most intense human use in the world.

•	 The Nearctic deserts cover 1.7 million 
square kilometres in North America, of which 
19 per cent is under some level of legal 
protection. Because of the growth of large 
urban conglomerates such as Phoenix in the 
United States, their mean population density 
is high (44 persons per square kiometre) and 
their mean human footprint (21) is the second 
highest of the world’s deserts, especially in the 
Sonoran and Chihuahuan deserts.

•	 The Neotropic deserts in South America cover 
1.1 million square kilometres, of which only 6 
per cent receives legal protection. Their mean 
population density is 18 persons per square 
kiometre, and their mean human footprint 
(16) is lower than in their North American 

Deserts harbour rich ecosystems

Deserts cut cross our planet along two fringes 
parallel to the equator, at 25–35° latitude in both 
the northern and southern hemispheres. The 
Desert Biome can be defined climatologically as 
the sum of all the arid and hyper-arid areas of 
globe; biologically, as the ecoregions that contain 
plants and animals adapted for survival in arid 
environments, and, physically, as large contiguous 
areas with ample extensions of bare soil and low 
vegetation cover. A map produced by overlaying 
areas under these three criteria shows a composite 
definition of the world’s deserts, occupying almost 
one-quarter of the earth’s land surface, some 33.7 
million square kilometres.

Deserts landscapes are diverse; some are found on 
a flat shield of ancient crystalline rocks hardened 
over many millions of years, yielding flat deserts of 
rock and sand such as the Sahara, while others 
are the folded product of more recent tectonic 
movements, and have evolved into crumpled 
landscapes of rocky mountains emerging from 
lowland sedimentary plains, as in Central Asia or 
North America.

Over the last two million years — the Pleistocene 
period — climatic variations of the earth have 
transformed the world’s deserts, forcing them 
to shrink during cold glacial periods and expand 
during the hot interglacials, leading finally to the 
current warming and aridization trend of the last 
5 000 years, from the mid-Holocene to date. Some 
of the Ice-Age species still survive in arid mountain 
ranges, or desert “sky-islands”, as rare relictual 
organisms.

Most large deserts are found away from the 
coasts, in areas where moisture from the oceans 
rarely reaches. Some deserts, however, are located 
on the west coasts of continents, such as the 
Namib in Africa, or the Atacama in Chile, forming 
coastal fog-deserts whose aridity is the result of 
cold oceanic currents.
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counterparts, w�th most pressure concentrat�ng 
�n the Sechura Desert �n the coasts of Peru.

• By far, the Paleartic realm concentrates the 
largest set of deserts �n the world, cover�ng 
a remarkable 16 m�ll�on square k�lometres 
that total 63 per cent of all deserts on the 
planet. The�r populat�on dens�ty �s 16 persons 
per square k�lometre, and the�r mean human 
footpr�nt (15) �s the second lowest on the 
planet, poss�bly because of the�r sheer 
�naccess�b�l�ty and extreme ar�d�ty. The Sahara, 
an �mmense sh�eld-desert, occup�es 4.6 m�ll�on 
square k�lometres, or 10 per cent of the Afr�can 
cont�nent. In sharp contrast w�th the flat Sahara 
and Arab�an deserts, the deserts of Central 
As�a present folded mounta�ns w�th h�gh 
landscape heterogene�ty and enclosed bas�ns, 
some of wh�ch conta�n large lakes such as the 
Casp�an and Aral Seas.

W�th summer ground surface temperatures of near 
80°C, and only enjoy�ng very ephemeral pulses of 
ra�n, spec�es �n deserts have evolved remarkable 
adaptat�ons to harsh cond�t�ons, rang�ng from 
plants adapted to the fast use of ephemerally-
abundant water or to extraord�nar�ly effic�ent use 
of scarce water, to behav�oural, anatom�cal, and 
phys�olog�cal adaptat�ons �n an�mals. Some spec�es 
from d�fferent deserts show str�k�ng resemblances 
�n the�r appearances desp�te the�r d�fferences �n 
phylogenet�c or�g�ns and b�ogeograph�c h�stor�es, 
a phenomenon known as convergent evolut�on. 
As a surv�val strategy, many desert spec�es have 
symb�ot�c �nteract�ons and cooperate w�th each 
other through poll�nat�on, fru�t d�spersal, or by 
prov�d�ng protect�ve shade.

True deserts are not the final stage of a process 
of desert�ficat�on; they are un�que, h�ghly-adapted 
natural ecosystems, both prov�d�ng l�fe-support�ng 
serv�ces on the planet and support�ng human 
populat�ons �n much the same ways as �n other 
ecosystems.

Deserts are the home of Diverse cultures anD 
livelihooDs

Deserts are home to many human populat�ons 
of the world. Currently around 500 m�ll�on people 
l�ve �n deserts and desert marg�ns, totall�ng 8 per 
cent of the global populat�on. Among the greatest 

contr�but�ons of desert cultures to the world are the 
three “rel�g�ons of the Book”, Juda�sm, Chr�st�an�ty 
and Islam, wh�ch have had tremendous �mpact far 
beyond the�r areas of or�g�n.

Humans have learnt to surv�ve �n deserts, 
compensat�ng for the�r poor morpholog�cal and 
phys�olog�cal adaptat�ons to desert cl�mates w�th a 
panoply of behav�oural, cultural and technolog�cal 
adaptat�ons to the dry env�ronments. Trad�t�onally, 
desert l�vel�hoods were of three types — hunter-
gatherers, pastoral�sts, and farmers. Hunter-gatherer 
tr�bes, such as the Topnaar of the Nam�b, are known 
for the�r �n-depth knowledge of local food plants 
and w�ld an�mal spec�es. Pastoral�sm, on the other 
hand, makes use of domest�cated an�mals, such as 
camels or goats, to produce products such as m�lk, 
leather, and meat. Desert agr�culture occurs mostly 
around oases and desert r�vers, wh�ch often prov�de 
s�lt and nutr�ents through flood�ng cycles.

These ways of l�fe, however, are chang�ng rap�dly, 
from hunter-gatherers to cattle ranchers, and from 
nomad�sm and transhumance to tour�st-targeted 
act�v�t�es. Irrevers�ble damages have been caused 
�n prev�ously good agr�cultural grounds �n deserts 
by large-scale modern developments, such as 
dam construct�ons for water and energy suppl�es. 
In recent t�mes, extract�on of m�nerals, use of the 
vast open spaces for m�l�tary fac�l�t�es, energy-
�ntens�ve urban developments, and tour�sm, have 
�ncreas�ngly changed the ways of l�fe for some 
desert populat�ons.

Resource use and management �n deserts for 
these developments focuses and depends heav�ly 
on water and energy, two key resources. Recent 
�ncreases �n the pace of desert urban�zat�on are 
the result of the relocat�on of expans�ve land 
developments, m�n�ng and power eng�neer�ng, 
the growth of transport �nfrastructure, and 
�mprovements �n water extract�on and supply 
technolog�es. The h�gh, or even complete, 
dependency of large desert c�t�es on �mported 
resources has become econom�cally feas�ble 
as they generate suffic�ent �ncome from the�r 
econom�c act�v�t�es.

Due to the extremely slow rate of b�olog�cal act�v�ty 
�n deserts, these ecosystems take decades, �f not 
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centuries, to recover from even slight damage, 
such as the tracks left behind by an off-road 
vehicle on a lichen-covered hill. Moreover, because 
traditional livelihoods in deserts require large areas, 
they are particularly vulnerable to political and 
environmental changes. A good example of this 
is how the lives of nomadic herders in the Gobi 
floundered under the changes from Mongolia’s 
transition from a socialist system to a market-
driven economy.

Deserts play an important role
in the global environment and economy

Deserts interact strongly with the rest of our planet. 
Global-scale climate change during the 1976–2000 
period has shown increased temperatures in nine 
out of twelve deserts studied. Average projected 
changes for 2071–2100 show a temperature 
increase of between one and seven degrees 
Celsius in all world deserts. Rainfall, on the other 
hand, could increase or decrease with climate 
change: while the Gobi Desert in China will most 
likely receive more rain, the Sahara and Great Basin 
deserts could become drier. In general, a warmer 
planet will bring more rainy pulses to winter-rain 
deserts and more drought pulses to summer-
rain deserts. Large desert rivers originate mostly 
outside deserts, and many could face declining 
water flow from climate change.

These changes will, undoubtedly, impact the 
ecology of deserts. For example, nearly half of 
the bird, mammal and butterfly species in the 
Chihuahuan Desert are expected to be replaced 
by other species by 2055. Annual grasses that are 
prone to wildfire are likely to extend their coverage 
in some deserts, invading native scrubs and 
increasing the risk of soil erosion.

Deserts also have strong linkages to non-desert 
environments. Decreased rainfall in some deserts 
as a result of climate change will represent 
increased emissions of cross-boundary dust 
storms with, literally, far-reaching consequences. 
Most dust particles in the global atmosphere 
originate from the deserts of northern Africa (50–70 
per cent) and Asia (10–25 per cent). Nutrients 
carried by desert dust, such as phosphorus and 
silicon, enhance growth in oceanic phytoplankton 
by increasing the productivity of some marine 

ecosystems, and also of nutrient-poor tropical 
soils, as observed from Saharan dust deposited 
in the Amazon basin. Desert-generated dust 
also reduces visibility, interfering with ground and 
air traffic away from deserts and increases the 
incidence of respiratory illnesses.

Deserts provide migratory corridors for many 
species. Non-desert birds on cross-desert 
migration across the Sahara compete increasingly 
with the human population of the region for rare 
oases that cover only two per cent of the area. 
The desert locust (Schistocera gregaria) is normally 
found in 25 countries of the Sahel and the Arabian 
Peninsula, but during epidemic outbreaks can 
spread over up to 65 countries, consuming 100 
000 tonnes of vegetation a day, from India to 
Morocco, and even crossing the Atlantic to the 
Caribbean and Venezuela.

Deserts have provided trade corridors from times 
immemorial through which goods and cultures 
travelled. Water-soluble salts, such as gypsum, 
borates, table salt, sodium and potassium nitrates 
have been historically a product of deserts. 
Evaporite minerals, such as soda, boron, and 
nitrates, are common in deserts and are not found 
in other ecosystems. A sizeable share (30–60 per 
cent) of other minerals and fossil energy used 
globally is exported from deserts, including bauxite, 
copper, diamonds, gold, phosphate rock, iron ore, 
uranium ore, oil, and natural gas.

Because of their warm climate, deserts also export 
agricultural products, produced under irrigation, to 
non-desert areas. Agriculture and horticulture are 
already profitable in many deserts, as in Israel and 
Tunisia, and have great further potential. A new 
non-conventional desert export is derived from 
aquaculture, which paradoxically, can be more 
efficient in water use than desert plants, and can take 
advantage of the deserts’ mild winter temperatures 
and low cost of land. Biologically-derived valuable 
chemicals, produced by micro-algae as well as 
medicinal plants, are also manufactured in deserts, 
capitalizing on their high year-round solar radiation, 
and exported to global markets. Besides the ongoing 
export of wild plant products from deserts to non-
deserts, there is a pharmaceutical potential in desert 
plants which is yet to be tapped.
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The growth of desert c�t�es, clearly ev�denced �n 
�ndustr�al countr�es �n the m�d-twent�eth century, 
has attracted the m�grat�on of non-desert people 
�nto desert hab�tats, drawn by new employment 
opportun�t�es and the ava�lab�l�ty of cheap 
hous�ng. In recent years, the �nflux of tour�sts to 
deserts, seek�ng the dry and sunny cl�mate, has 
encouraged m�grat�on to deserts as well. F�nally, �n 
develop�ng countr�es, spec�fically �n Sub-Saharan 
Afr�ca, per�od�c droughts �n non-desert drylands 
draw thousands of rural m�grants and nomads 
to adjacent desert c�t�es �n search of food and 
employment.

Research carr�ed out �n deserts has enr�ched 
the knowledge of the h�story of our un�verse 
and planet, and of l�fe on earth. Deserts attract 
sc�ent�sts of every d�sc�pl�ne, rang�ng from test�ng 
grounds for planetary explorat�on equ�pment, 
to research on meteor�tes (well-preserved due 
to the slow rate of desert rock weather�ng), to 
astronom�cal observat�ons, and archaeolog�cal and 
geomorpholog�c stud�es. Many areas of research 
benefit from the desert’s clean atmosphere, low 
human d�sturbance, dry cl�mate, sparse vegetat�on 
cover, m�n�mal cloud cover, and th�n so�ls 
— features that contr�bute to good preservat�on 
cond�t�ons and h�gh detectab�l�ty of sc�ent�fically-
relevant objects and phenomena.

Our understand�ng of global processes, the 
development of much of our modern research, our 
ab�l�ty to cope w�th global env�ronmental change, 
and the preservat�on of much of our global her�tage 
depend to a large extent on the way we manage 
and preserve the world’s deserts. What happens �n 
deserts affects every one of us.

Deserts present Deep challenges for sustainable 
Development, but also great opportunities

As�de from the d�rect effects of reduced vegetat�on 
cover from overgraz�ng and deforestat�on, the 
problem of human-�nduced land degradat�on 
and desert�ficat�on does not appear to be as 
ser�ous an �ssue �n most true deserts as �t �s �n 
many sem�-ar�d and sub-hum�d reg�ons. Deserts 
are less suscept�ble to land degradat�on, firstly 
because the�r b�olog�cal product�v�ty �s very low, 
and secondly because vast desert areas are almost 
devo�d of human �nterference and are thus safe 

from human �mpact. When the problem �s present, 
�t tends to concentrate on the deserts’ edge or on 
the more hum�d parts �ns�de the b�ome, such as 
oases, and desert mounta�n sky-�slands.

In these more vulnerable port�ons of the global 
deserts, however, �mpacts can be s�gn�ficant. 
Removal of vegetat�on cover, espec�ally due to 
graz�ng, �ncreases so�l loss. D�sturbance to the 
frag�le desert surface, by m�l�tary and recreat�onal 
act�v�t�es, leaves long-last�ng damages. M�n�ng 
act�v�t�es and the remnants of these have 
contam�nated freshwater bod�es w�th h�gh 
concentrat�ons of heavy metals and chem�cal 
substances, as seen �n parts of Argent�na and Ch�le. 
O�l extract�on causes a�r pollut�on, sp�lls and chron�c 
leakages that affect both surface and subsurface 
organ�sms. Irr�gated port�ons of deserts �n Ch�na, 
Ind�a, and Pak�stan face decl�n�ng y�elds due to 
�ncreas�ng sal�n�ty. In Ch�na, deter�orat�on of the plant 
cover �n the headwaters reg�on of the Yangtze R�ver 
has created major flood�ng problems downstream 
and mass�ve water eros�on �n the Loess Plateau. 
Wh�le b�od�vers�ty hotspots — the b�olog�cally-
r�chest and most endangered terrestr�al ecoreg�ons 
— occupy 12 per cent of deserts, almost exactly 
the same proport�on as for hotspots globally, the 
proport�on of the desert b�ome w�th IUCN protected 
area status �s much less (5.5 per cent) than the 
same figure for all ecoreg�ons (9.9 per cent).

People have responded to these problems by 
develop�ng and �mplement�ng act�ons at the 
reg�onal and nat�onal levels. For example, �n many 
countr�es �n North Afr�ca, as well as Yemen, there �s 
a wealth of trad�t�onal knowledge on so�l and water 
conservat�on �n deserts through susta�nable land 
management pract�ces, �nclud�ng the retent�on of 
suspended sed�ments �n terraces. In an effort to 
make better use of �nvestments �n water-control 
structures, a ser�es of protect�ve measures have 
been �mplemented �n watersheds �n Tun�s�a and 
Morocco. The appl�cat�on of newer technolog�es 
and pract�ces for �mproved fallow per�ods, 
m�cro-bas�ns, w�ndbreaks, and so�l bunds has 
ga�ned global momentum �n l�ght of part�c�patory 
approaches to so�l conservat�on. S�nce the 
�ntroduct�on of �ts Nat�onal So�l Conservat�on 
Program �n 1983, Austral�a has substant�ally 
expanded and �mproved �ts so�l and water 

14640 GDO PRELIMS.indd   8 09/05/06   12:45:21



ix

conservation technologies on private and public 
lands.

At the international level, several assessment efforts 
have included the desert ecoregions; among them, 
the Global Assessment of the Status of Human-
Induced Soil Degradation (GLASOD) conducted by 
the International Soil Reference Information Centre 
in 1988; UNEP’s World Atlas of Desertification 
published by UNEP in 1992 and 1997; the chapter 
on drylands in the recent Millennium Ecosystem 
Assessment; and the currently on-going LADA 
(Land Degradation Assessment in Drylands) that 
started in 2006, under the auspices of several 
United Nations agencies. The Ramsar Convention 
has played a strategic role in the protection of 
oases and other desert wetlands. In 1994, UNCCD 
(the UN Convention to Combat Desertification in 
those Countries Experiencing Serious Drought 
and/or Desertification, particularly in Africa) was 
adopted by the international community, and 191 
countries worldwide have signed or ratified the 
Convention so far. However, the Convention is 
mostly oriented towards sub-humid, semi-arid, 
and arid ecosystems, that is, the desert edges, 
and excludes the hyper-arid deserts of the world. 
Currently, there is no global or regional response 
strategy focused exclusively on deserts.

There are several forces behind environmental 
changes in deserts, which are also challenges 
to future development: changes in population 
dynamics will mainly affect rural desert 
communities along the great desert rivers. Large 
population increases are expected in resource-
intensive populations of deserts in the United 
States and in the United Arab Emirates. These 
population changes will affect the quantities of 
water and energy consumed and waste produced 
in the desert biome. Inward investment was the 
strongest driver of change in deserts in the recent 
past; most went to the extraction of oil, gas, and 
minerals. Developments for nuclear weapons 
testing, nuclear waste, space flight, parking lots for 
unused aeroplanes, and other activities that have 
treated deserts as barren wastelands, all affect 
the desert environment. Tourism, another driver of 
change, brings nine million visitors to Morocco and 
Tunisia every year; there was a three-fold increase 

in tourism in Egypt in 2005, and Dubai claims to be 
the world’s fastest-growing tourist destination.

Global climate change and its impact on water 
regimes is already a driver of change in deserts. 
While rising energy prices will bring higher incomes 
to some oil-producing desert countries, others 
without this resource will suffer, as the costs of 
energy and water are closely correlated in deserts. 
Security issues from northern Africa to Iran have 
made deserts less accessible and have changed 
environmental and socio-economic conditions in 
these regions. Environmental problems caused 
by past, non-sustainable development pose 
enormous challenges. By far the best-known case 
has been that of the Aral Sea basin where the 
existing recovery programme will only save part of 
the former sea, and reduce only a proportion of the 
dust that the now-dry basin emits.

While building more dams and drilling for more 
groundwater are still tempting to policy-makers, 
the water in rivers that cross deserts is already 
thoroughly utilized, if not over-used. Groundwater, 
often extracted in excess of meagre recharge, rates 
currently provides 60–100 per cent of freshwater 
needs in most deserts lacking a large river. Given 
the escalating water crisis in many deserts, better 
water-use policy is urgent. Water supply can only 
be improved by combining new technologies with 
traditional water-efficient management. Useful 
technologies that can play an important role in future 
water supply include: drip irrigation and micro-
sprinklers; desalination of brackish water, rather than 
saline water, to reduce the cost per cubic metre of 
treated water; fog harvesting in coastal deserts; and 
small sediment-holding dams and terraces.

Tourism is another opportunity for development, as 
long as the risks and dangers associated with it, 
such as volatility in the face of political conditions, 
competition for water and other resources, damaged 
beauty and biological value, temptation for street 
and organized-crime, social inequity, and litter, are 
recognized explicitly in policy. Deserts have much 
to offer for ecotourism, the fastest growing sector 
of the tourism market, although there are concerns 
that the label may be used to cover activities that 
damage ecosystems, such as off-road motoring.

14640 GDO PRELIMS.indd   9 09/05/06   12:45:22



G  L  O  B  A  L    D  E  S  E  R  T  S    O  U  T  L  O  O  Kx

Only a very small fract�on of the solar power 
potent�al �n deserts has been harnessed, and w�th 
the decl�ne �n the product�on of foss�l fuel as well 
as technolog�cal �mprovements, solar sources 
m�ght supply a s�gn�ficant port�on of global energy 
by 2050. W�nd and solar energy �nstallat�ons can 
make use of the cheap space, large �nputs of solar 
energy, ava�lab�l�ty of some w�ndy s�tes, and the 
absence of objectors �n deserts. However, lengthy 
power connect�ons requ�red from remote desert 
locat�ons are a d�sadvantage �n both solar and w�nd 
energy product�on �n deserts.
 

Deserts will confront growing pressures
in coming DecaDes

The �mpacts of changes �n prec�p�tat�on and 
temperature patterns due to global cl�mate change 
w�ll be h�ghly var�able from one reg�on to the next, 
but they are l�kely to be felt the hardest �n desert 
marg�ns and �n desert montane areas, as these are 
where the pr�nc�pal ar�d rangelands are located. 
Because deserts are dr�ven more by cl�mat�c 
pulses than by average cond�t�ons, even moderate 
changes �n prec�p�tat�on and temperature may 
create severe �mpacts by sh�ft�ng the �ntens�ty and 
frequency of extreme per�ods, and subsequently 
creat�ng catastroph�c effects on plants, an�mals, 
and human l�vel�hoods.

Cl�mate change �s expected to affect less the 
total amount of ava�lable water, and more the 
overall water reg�me and the t�m�ng of water 
ava�lab�l�ty �n deserts. Deserts and desert marg�ns 
are part�cularly vulnerable to so�l mo�sture defic�ts 
result�ng from droughts, wh�ch have �ncreased �n 
sever�ty �n recent decades and are projected to 
become even more �ntense and frequent �n the 
future. Conversely, flood events are expected 
to be fewer but more �ntense, �n wh�ch case 
less mo�sture would �nfiltrate �nto so�ls, and run-
off and eroded sed�ment would concentrate �n 
depress�ons, re�nforc�ng the patch�ness of desert 
ecosystems.

Deserts fed by melt�ng snow or �ce, such as the 
deserts of Central As�a and the Andean footh�lls, 
w�ll be part�cularly vulnerable to a chang�ng cl�mate. 
As the volume of snowpack d�m�n�shes, r�ver 
reg�mes w�ll change from glac�al to pluv�al and, 
as a result, total run-off �s expected to �ncrease 

temporar�ly and then to decl�ne. Peak d�scharges 
w�ll sh�ft from the summer months, when the 
demand �s h�ghest, to the spr�ng and w�nter, w�th 
potent�ally severe �mpl�cat�ons for local agr�culture.
Grow�ng populat�ons �n deserts and accompany�ng 
asp�rat�ons for �mproved standards of l�v�ng, w�ll 
very l�kely �ncrease water demand �n expand�ng 
urban areas. The deter�orat�on of both surface 
and groundwater resources by agrochem�cals, 
mostly pest�c�des and fert�l�zers used �n �rr�gated 
agr�culture, and �ncreas�ng sal�n�ty of return flow, 
are l�kely to cont�nue �nto the future. Seawater 
�ntrus�on �nto groundwater caused by sea level 
r�ses result�ng from global warm�ng may further 
deter�orate the qual�ty of underground aqu�fers.
Desert marg�ns, oases, and �rr�gated lands w�th�n 
deserts have a h�gher b�olog�cal potent�al and 
are subject to �ncreas�ng populat�on pressure, 
and thus tend to const�tute potent�al hotspots of 
degradat�on. Land use w�ll cont�nue to �ntens�fy �n 
the desert marg�ns wh�le expans�on of croplands 
�nto deserts w�ll be l�m�ted, except where fuelled 
by �rr�gat�on. Graz�ng by l�vestock and cutt�ng of 
firewood w�ll cont�nue to �ncrease �ns�de deserts, 
but mostly concentrated �n montane areas and on 
the desert marg�ns.

A decl�ne �n the rate of expans�on of �rr�gated 
areas �s expected �n the next decades, together 
w�th �ncreased �nvestments �n dra�nage to fight 
sal�n�zat�on. Th�s would st�ll not be enough to stop 
the advance of th�s ser�ous problem �n potent�al 
degradat�on hotspots �nclud�ng the N�le delta, the 
Indus, T�gr�s and Euphrates, and northern Mex�co. 
A cons�derable amount of unsusta�nable �rr�gated 
land w�ll go out of product�on as aqu�fer exhaust�on 
progresses, and new opportun�t�es for rehab�l�tat�on 
of degraded lands and susta�nable pasture 
management systems w�ll emerge.

P�ecemeal development of �nfrastructure, such 
as road networks, w�ll occur more �n desert sky-
�slands and, aga�n, �n desert marg�ns. Desert 
w�lderness areas (any area located more than 
five k�lometres away from any �nfrastructure) are 
expected to decl�ne from 59 per cent of the total 
desert area �n 2005 to a low 31 per cent by 2050, 
a decl�ne of 0.8 per cent per year on average. 
Spec�es such as desert b�ghorn sheep (Ovis 
canadensis), As�an houbara bustards (Chlamydotis 
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macqueenii) and desert tortoise (Gopherus 
agassizii), that are sensitive to fragmentation of 
habitat or poaching, induced by inreased access to 
the areas previously not accessible to people, will 
be affected significantly by this change. Relatively 
pristine natural rangelands inside deserts may 
decline by 1.9 per cent annually, and wetlands at 
an even higher pace, under pressure from irrigation 
and agricultural expansion. At greatest risk are the 
few patches of dry woodlands associated with 
desert montane habitats, which may decline by up 
to 3.5 per cent per year.

Currently, the desert biome holds on average an 
abundance of original species of 68 per cent, 
but the rate of biodiversity loss in deserts may 
double in the coming decades. A decline in original 
species to a mean of 62.8 per cent by 2030 and 
58.3 per cent by 2050 is expected, as a result of 
the new pressures and impacts brought forward by 
agriculture and human land use (41 per cent of the 
loss), fragmentation associated with infrastructure 
(40 per cent), and climate change (6 per cent in 
2000 and 14 per cent by 2050).

Viable options exist for sustainable desert 
development

Improved resource management for desert 
ecosystems. The extreme variability of desert 
ecosystems tends toward boom-and-bust cycles 
rather than a steady flow of environmental goods 
and services. Deserts, therefore, require policies 
that support dynamic responses to the variable 
and unpredictable desert environment. Mitigating 
the “bust” part of the cycle is an important 
component of the sustainable management of 
desert ecosystems, including not only emergency 
support during drought crises, but also proactive 
management to increase human and societal 
resilience, by creating diversified rural income 
opportunities that can sustain rural livelihoods 
during times of stress.

Making use of modern technology. Traditional 
wisdom on coping with drought, complemented by 
cutting-edge science and information technology 
holds great potential for sustainable desert 
resource management. Technical knowledge and 
reliable forecasts alone are insufficient, but need 
to be implemented to the benefit of the local 

people. Climate change adaptation planning must 
therefore include the identification of vulnerable 
population groups and the exploration of effective 
and affordable livelihood strategies during times 
of climatic stress. Perhaps most importantly, 
management systems are needed that have the 
will and capacity to act on the most likely risk 
scenarios.

Renewable energy from the desert. Continuously 
high solar radiation makes deserts ideal locations 
for solar cell installations, the potential reach 
of which is not limited to deserts. Apart from 
technological feasibility, the adoption of solar 
energy as an alternative to fossil fuels depends on 
the global as well as national policy environments 
and concrete implementation strategies. Possible 
incentives to encourage the shift towards 
renewable energy sources include taxes on 
pollution-generating burning of fossil fuels, while 
providing loans and grants for the use of solar and 
other renewable energy resources.

“Soft path” for water development. Deserts, as the 
first environments confronted with water shortages 
and forced to rethink water use priorities, should be 
among the forerunners in developing and testing 
innovative, efficient, and globally-relevant, water-
use technologies and policies. The “soft path” 
approach to water should focuses on water-use 
efficiency and on lowering demand, supported by 
economic and institutional instruments, rather than 
on further attempts to increase water supply. In 
many desert regions, water prices currently do not 
reflect the true cost and value of water.

A strategy to discourage wasteful water 
consumption, which at the same time contributes 
to more equitable access to water, is to support 
low-income and low-volume users with transparent 
subsidies, financed by excessive water consumers. 
Raising public awareness about the need to 
conserve water is particularly important for new 
migrants into deserts who have not developed a 
“sense of place”, such as those moving into the 
desert cities of the U.S. Southwest.

Small-scale decentralized water supply 
facilities and the involvement of communities 
in the decision-making process about water 
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management, allocat�on, and use ensure more 
equ�table access to water and potent�ally lower 
env�ronmental �mpacts than the mass�ve centrally-
planned water schemes of the 20th century. 
Promot�on of h�gh value-added uses of water 
�s cr�t�cal to �mprove water-use effic�ency. For 
example, the h�gh-tech �ndustr�al sector enhances 
the value of each cub�c metre of water used many 
t�mes more than the agr�cultural sector. W�th�n 
the agr�cultural sector, one poss�b�l�ty to �mprove 
water effic�ency �s to restr�ct �rr�gated agr�culture �n 
deserts to h�gh-value crops (for example, dates), 
�ntens�ve greenhouse farm�ng or aquaculture, wh�le 
lower-value crops such as ma�ze can be �mported 
from more hum�d reg�ons.

a new vision for Desert Development

Whether global deserts w�ll follow a path of 
�ntens�ve development, �ndustr�al-scale agr�culture 
projects, and mega-c�t�es attract�ng mass�ve 
�mm�grat�on at the expense of long-term 
susta�nab�l�ty, or an alternat�ve path of susta�nable 
development, spurred by a “sense of place” 
that �s sens�t�ve to the un�queness of the desert 
env�ronment and �ts trad�t�onal cultures, �s go�ng to 
be determ�ned by largely our common v�s�ons and 
collect�ve act�ons taken to fulfil them.

Current desert development and conservat�on 
seems to suffer from a lack of v�s�on and 
coord�nated programmes. Development schemes, 
such as programmes for �rr�gated agr�culture or 
mass tour�sm, tend to spr�ng up haphazardly w�th 
few attempts to coord�nate them or to plan for 
the�r long-term susta�nab�l�ty. Imm�grat�on to the 
desert �s often random and opportun�ty-dr�ven, and 
new settlements sprawl over valuable landscapes 
and create problems for water supply and waste 
management. W�thout proper plann�ng and a v�s�on 
of susta�nab�l�ty, trad�t�onal l�festyles may w�ther and 
�nd�genous knowledge may become lost, v�ct�ms of 
short-term, ephemeral econom�c projects.

A cont�nuat�on of the energy- and water-�ntens�ve 
development model, and a non-renewable model 
�n wh�ch water w�th subs�d�zed costs �s used for 
low-value purposes, w�ll not be v�able, as they 
lead to even more severe resource deplet�on and 
degradat�on. On the other extreme, �ncreased 
�solat�on�sm w�th exclus�ve rel�ance on trad�t�onal 
knowledge runs the r�sk of los�ng access to 
new susta�nable technolog�es and m�ght lead to 
d�m�n�shed opportun�t�es for younger generat�ons, 
and eventually, to reduced l�vel�hood and econom�c 
development opt�ons.

A new, more balanced v�s�on �s needed, where 
deserts and the�r �nhab�tants are valued by both 
governments and c�v�l soc�ety; where susta�nab�l�ty 
and the well-be�ng of desert people are g�ven 
the h�ghest pr�or�ty; where desert development 
�s gu�ded by a long plann�ng hor�zon and based 
on an acute understand�ng of the l�m�tat�ons and 
potent�al of these very un�que env�ronments; where 
market forces are harnessed to promote desert-
compat�ble development such as low �mpact 
serv�ces or h�gh-technology development; where 
trad�t�onal l�vel�hoods are g�ven the opportun�ty to 
surv�ve w�th d�gn�ty; and where wetlands, oases, 
desert mounta�ns and other frag�le env�ronments at 
r�sk are protected.

Dec�s�ons can and should be made not to change 
the desert, but to l�ve w�th �t and preserve �ts 
resources for the future. The act�ve part�c�pat�on of 
commun�ty groups should �nclude tak�ng charge 
of the�r own development, plann�ng for r�sks, and 
adapt�ng to chang�ng cond�t�ons wh�le preserv�ng 
the�r deep connect�ons to these remarkable 
landscapes. The challenge rema�ns to harness not 
only local, but also global pol�cy mechan�sms and 
market �ncent�ves to develop a v�able future for 
deserts, where both env�ronmental conservat�on 
and econom�c development are ach�eved.
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