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1. What is desertification?

Desertification is the persistent degradation of dryland ecosystems

by variations in climate and human activities. Home to a third of

the human population in 2000, drylands occupy nearly half of

Earth’s land area. Across the world, desertification affects the e

livelihoods of millions of people who rely on the benefits that dryland  precent-day Drylands
ecosystems can provide. [see Annex 1, p. 7]

In drylands, water scarcity limits the production of crops, forage, wood, and other services
ecosystems provide to humans. Drylands are therefore highly vulnerable to increases in
human pressures and climatic variability, especially sub-Saharan and Central Asian drylands.

Some 10 to 20% of drylands are already degraded, and ongoing desertification threatens
the world’s poorest populations and the prospects of poverty reduction. Therefore,
desertification is one of the greatest environmental challenges today and a major barrier
to meeting basic human needs in drylands.

2. How are desertification and human well-being linked?

2.1 In drylands, more people depend on ecosystem services for =
their basic needs than in any other ecosystem. Indeed, many of

their resources, such as crops, livestock, fuelwood, and construction

materials, depend on the growth of plants, which in turn depends

on water availability and climate conditions. = =

How developments in

. . . . drylands can contribute to
Fluctuations in the services supplied by ecosystems are normal, or prevent desertification

especially in drylands, where water supply is irregular and scarce.  [seeAnnex2,p. 8]
However, when a dryland ecosystem is no longer capable to recover from previous pressures,
a downward spiral of desertification may follow, though it is not inevitable.

2.2 Desertification affects a wide range of services provided by =
ecosystems to humans: products such as food and water, natural =5
processes such as climate regulation, but also non-material services ~ [20d Jee i Prviands

such as recreation, and supporting services such as soil

conservation. Changes can be quantified and methods are available to prevent, reduce, or
reverse them.

When faced with desertification, people often respond by making use of land that is even
less productive, transforming pieces of rangeland into cultivated land, or moving towards
cities or even to other countries. This can lead to unsustainable agricultural practices, further
land degradation, exacerbated urban sprawl, and socio-political problems.
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3. Who is affected by desertification?

Desertification affects the livelihoods of millions of people, as it occurs on all

continents (except Antarctica).

3.1 Desertification takes place in drylands all over the world. Some
10 to 20% of all drylands may already be degraded, but the precise
extent of desertification is difficult to estimate, because few
comprehensive assessments have been made so far.

3.2 A large majority of dryland populations live in developing
countries. Compared to the rest of the world, these populations lag
far behind in terms of human well-being, per capita income, and
infant mortality. The situation is worst in the drylands of Asia and
Africa. Dryland populations are often marginalized and unable to
play a role in decision making processes that affect their well-being,
making them even more vulnerable.

3.3 Desertification has environmental impacts that go beyond the
areas directly affected. For instance, loss of vegetation can increase
the formation of large dust clouds that can cause health problems
in more densely populated areas, thousands of kilometers away.
Moreover, the social and political impacts of desertification also
reach non-dryland areas. For example, human migrations from
drylands to cities and other countries can harm political and
economic stability.

4. What are the major causes of desertification?

b ol
; L

Women often play a key
role in water management
in drylands (Mauritania)
Source: MA

T = A B— ol A
Comparison of Infant
Mortality and GNP per

Person in Drylands
[see Annex 4, p. 9]

Desertification is caused by a combination of social, political, economic, and natural

factors which vary from region to region.

4.1 Policies that can lead to an unsustainable use of resources and
lack of infrastructures are major contributors to land degradation.
Agriculture can play either a positive or a negative role, depending
on how it is managed. Policies favoring sedentary farming over
nomadic herding in regions more suited to grazing can contribute
to desertification.

4.2 The process of globalization both contributes to desertification
and helps prevent it. Studies have shown that, in some cases, trade

Water erosion and reduced
soil conservation in
semi-arid Burkina Faso
negatively affects
ecosystem services
Source: MA

liberalization, economic reforms, and export-oriented production in drylands can promote
desertification. In other cases, enlarged markets outside of the drylands also contribute to

successful agricultural improvements.

4.3 Historically, dryland livelihoods have been based on a mixture of hunting, gathering,
farming, and herding. This mixture varied with time, place, and culture, since the harsh
conditions forced people to be flexible in land use. Population growth has led to the extension
of cultivated lands and the irrigation of these lands has brought about desertification, as

well as other environmental problems.
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5. How will different future development paths influence desertification?

Population growth and increased food demand are expected to drive the expansion
and intensification of land cultivation in drylands. If no countermeasures are taken,
desertification in drylands will threaten future improvements in human well-being
and possibly reverse gains in some regions.

5.1 The Millennium Ecosystem Assessment developed four plausible scenarios to explore
the future of desertification and human well-being until 2050 and beyond. The different
scenarios are based on either increased globalization or increased regionalization, each
combined with either a reactive or proactive way of addressing environmental issues.

5.2 In all four scenarios, the desertified area is expected to increase, |
though not at the same pace. Poverty and unsustainable land use T @ [y 4
practices will continue to be the main factors driving desertification S —
in the near future, and climate change will also play a role. g

-

5.3 Local adaptation and conservation practices can mitigate some = = o e
losses of dryland services, but it will be difficult to reverse losses ﬁyda;zegg'?ﬁgt'sigg'rfg:d
in terms of biodiversity and in the provision of food and water which  [see Annex 5, p. 10]

is linked to biodiversity. Freshwater scarcity, which already affects
1-2 billion people globally, is expected to increase, causing greater

stresses in drylands and ultimately a worsening of desertification.

The implementation of the U.N. Convention to Combat

Desertification (UNCCD) would be particularly difficult in a :
regionalized-reactive world (Order from strength scenario), while A% rmer in semi-arid
prospects would improve in a more globalized world with proactive  Burkina Faso works as a

ecosystem management (TechnoGarden scenario). Dlackemith during the dry

Source: MA

6. How can we prevent or reverse desertification?

Effective prevention of desertification requires management and policy approaches
that promote sustainable resource use. Prevention should be preferred to
rehabilitation, which is difficult and costly.

6.1 Major policy interventions and changes in management
approaches, both at local and global levels, are needed in order to
prevent, stop or reverse desertification. Prevention is a lot more
cost-effective than rehabilitation, and this should be taken into
account in policy decisions. Addressing desertification is critical and
essential to meeting the Millennium Development Goals which aim
to eradicate extreme poverty and ensure environmental

Terracing prevents further

sustainability amongst other objectives. gully erosion and stores
surface runoff for olive

production (Tunisia)
6.2 The creation of a “culture of prevention” that promotes Source: MA
alternative livelihoods and conservation strategies can go a long way toward protecting
drylands both when desertification is just beginning and when it is ongoing. It requires a
change in governments’ and peoples’ attitudes. Building on long-term experience and active
innovation, dryland populations can prevent desertification by improving agricultural and
grazing practices in a sustainable way.

6.3 Even once land has been degraded, rehabilitation and restoration measures can help
restore lost ecosystem services. The success of rehabilitation practices depends on the
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availability of human resources, funds, and infrastructures. It requires a combination of
policies and technologies and the close involvement of local communities.

7. Is there a link between desertification, global climate change, and
biodiversity loss?

Desertification diminishes biological diversity, a diversity which contributes to many of the
services provided to humans by dryland ecosystems. Vegetation and its diversity are key

for soil conservation and for the regulation of surface water and local climate. Desertification
also contributes to global climate change by releasing to the atmosphere carbon stored in
dryland vegetation and soils.

The effect of global climate change on desertification is complex s 1=
and not yet sufficiently understood. On the one hand, higher L S
temperatures resulting from increased carbon dioxide (CO,) levels {

can have a negative impact through increased loss of water from
soil and reduced rainfall in drylands. On the other hand, for certain
species, an increase in carbon dioxide in the atmosphere can boost  inkages between

plant growth. Desertification, Global
Climate Change, and

Biodiversity Loss
Environmental management approaches for combating [see Annex 6. p. 11]
desertification, conserving biodiversity, and mitigating climate change are linked in many
ways, thus a joint implementation of the U.N. Conventions to Combat Desertification, on
Biological Diversity, and on Climate Change can yield multiple benefits.

8. How can we better understand desertification?

8.1 Scientifically robust and consistent information about the extent
of land degradation is important when it comes to identifying
priorities and monitoring the consequences of actions.

Previous assessments had diverse shortcomings that made them
unreliable. Remote sensing and long term monitoring are needed Erroneous plowing
to better understand desertification processes and determine the E‘Zcrlhofzgﬁzsiig often cause
extent of desertification. Additionally, to better comprehend the Source: MA

impacts of desertification on human well-being we need to improve

our knowledge of the interactions between socioeconomic factors and changing ecosystem

conditions.

8.2 Uncertainties remain about the way various biological, physical, social, and economic
factors interact, which limits our ability to assess the actual effect of policies on
desertification. Among other things, the impact of poverty reduction strategies on ecosystem
services and desertification has not yet been fully explored. The impact of cities in dryland
areas also has to be evaluated, since they may both increase and relieve pressures on
desertified areas.

9. Conclusion: Main findings

Desertification poses one of the greatest environmental challenges today and constitutes
a major barrier to meeting basic human needs in drylands.
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Desertification is land degradation that affects biological productivity as well as the livelihoods
of millions of people. It is caused by a combination of human and natural factors that
contribute to an unsustainable use of scarce natural resources.

Some 10 to 20% of drylands are already degraded, and the ongoing desertification threatens
the world’s poorest populations. Various scenarios that explore the future of desertification
and human well-being in drylands show that global desertified area is likely to increase.
Prevention is the most effective way to cope with desertification, because later attempts
to rehabilitate desertified areas are costly and tend to deliver limited results. Combating
desertification yields multiple local and global benefits and helps fight biodiversity loss and
global climate change.

Efforts to reduce pressures on dryland ecosystems need to go hand in hand with efforts to
reduce poverty as both are closely linked. Effectively fighting desertification will help reduce
global poverty and will contribute to meeting the Millennium Development Goals.
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Annex

Annex 1:
Appendix A: Present-day Drylands and Their Categories

Drylands include all terrestrial regions where the production of crops, forage, wood and other ecosystem services are limited by
water. Formally, the definition encompasses all lands where the climate is classified as dry subhumid, semiarid, arid or hyper-arid.

This classification is based on Aridity Index values'.

‘Source: Millennium Ecosystem Assessment i parcant of the global populaticn mgnﬁi:mgunmwm

The long-term mean of the ratio of an area’s mean annual precipitation to its mean annual potential evapotranspiration is the
Aridity Index (Al).

Notes: The map is based on data from UNEP Geo Data Portal (http:/geodata.grid.unep.ch/ [see http://geodata.grid.unep.ch/]).
Global area based on Digital Chart of the World data (147,573,196.6 square km); Data presented in the graph are from the MA
core database for the year 2000.

Source: MA Desetrtification Synthesis Report [see http.//www.millenniumassessment.org/documents/document.355.aspx.pdf]
(2005), p.23
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Annex 2:
Figure 1.1. Schematic Description of Development Pathways in Drylands

This is a schematic graphic showing how drylands can be developed in response to changes in key human factors. The left side
of the Figure shows developments that lead to a downward spiral of desertification. The right side shows developments that can
help avoid or reduce desertification. In the latter case, land users respond to stresses by improving their agricultural practices on
currently used land. This leads to increased livestock and crop productivity, improved human well-being, and political and economic
stability. Both development pathways occur today in various dryland areas. (C22 Figure 22.7)

Downward spiral leading to desertification Approach to avoid desertification

r——ﬂ- Political and economic instability ——— Human factors «<———— Palitical stability +——,

Demographic and economic prosperit
Economic pIospSrily
Soco-poblcal
Science and
techmiogy
—— Overgrazing and Improved crop
expansion of cropped areas e and livestock production
Reduced Large-scale Small-scale imigalion  Soil, walter, range conservalion
vegetation cover expansion of irrigation of high-value crops and improved technology
v
Increased Salinization Low salinization risk Reduced sofl erosion
soil erosion J
b I\ B v
N
Climatological factors ———— Reduced —— Increased
- Climate change biolegical productivity biological productivity
- Drought
r
S Poverty, emigration, Improved -~
and reduced human well-being

human well-being

Source: Millennium Ecosystem Assessmant

Source: MA Desertification Synthesis Report [see http://www.millenniumassessment.org/documents/document.355.aspx.pdf]
(2005), p.4

Annex 3:
Figure 1.2. Land Uses in Drylands

Rangalands

0 10 20 kL 40 50 60 0 80 90 100
Percent of total area in a dryland subcategory
Sowrce: Millenrium Ecosystem Assessment

Source: MA Desertification Synthesis Report [see http://www.millenniumassessment.org/documents/document.355.aspx.pdf]
(2005), p.6
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Annex 4:

Figure 2.1. Comparison of Infant Mortality and GNP per Person in Drylands
and Other MA Systems in Asia

(C22 Figure 22.12)

Infant mortality rate 1 Gross national product
Number of deaths per 1000 live births in thousand dollars per capita per year
Dryland
60 MA Systems of Asia - 6
Inland
Water

Cultivated

50 1 -5
Coastal Bl
ores
40 1 Mountain -4
Island
30 4 - 3
20 1 S 2
10 4 -1
0- -0

1 Number of children less than one year old dying in a year, per 1000 live births during that year

Source: Millennium Ecosystem Assessment

Source: MA Desetrtification Synthesis Report [see http.//www.millenniumassessment.org/documents/document.355.aspx.pdf]
(2005), p.7
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Annex 5:
Figure 4.1. Key Desertification-related Findings of the MA Scenarios

Rates of change in the extent of desertified areas in the drylands: Solid lines indicate the best case; dashed lines indicate the worst
case for desertification in each of the MA scenarios.

Globalized Regionalized
Reactive Proactive Reactive Proactive
|
i h| |
Scenarios: = o )
o . Adapting
Global Orchestration TechnoGarden Mosaic
Desertification trends:
----*— . ,'f --_--‘l" 1'
worst case L . - ot
best case .
Pressure exerted by 3 desertification factors:
Irrigation decreasing increasing increasing remaining the same
Poverty decreasing increasing strongly increasing | increasing | remaining the same
g::‘na;: strongly increasing remaining the same | strongly increasing increasing

Source: based on MA Desetrtification Synthesis Report [see http://www.millenniumassessment.org/documents/document.355.aspx.

pdf] (2005), p.12
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Annex 6:

Figure 6.1. Linkages and Feedback Loops among Desertification, Global
Climate Change, and Biodiversity Loss

The major components of biodiversity loss (in green) directly affect major dryland services (in bold). The inner loops connect
desertification to biodiversity loss and climate change through soil erosion. The outer loop interrelates biodiversity loss and climate
change. On the top section of the outer loop, reduced primary production and microbial activity reduce carbon sequestration and
contribute to global warming. On the bottom section of the outer loop, global warming increases evapotranspiration, thus adversely
affecting biodiversity; changes in community structure and diversity are also expected because different species will react differently
to the elevated CO2 concentrations.

Desertification
Reduced l y :
carbon sequestration e T =T, PO RO A
above- and below- ground Reduced primary production ? : by
carbon reserves and nutrient cycling |
1‘ /‘/\ Reduced
. : soil conservation
(s Soil erosion |
exireme avents e
(floods, droughts, fires..)
Reduced W vagelaion cow
carbon reserves and diversity of n
and increased SpPECs i
CO 2 emissions
Loss of nutrients
and soil moisture
Climate change == Biodiversity loss
Increases Change in
and reductions in ——" community structure
species abundances and diversity

in green: major components of biodiversity invalved in the linkages
bolded: major sarvices impacted by biodiversily losses

Source: Millennium Ecosystem Assessment

Source: MA Desetrtification Synthesis Report [see http://www.millenniumassessment.org/documents/document.355.aspx.pdf]
(2005), p.17
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