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Land Degradation and Drought

Desertification means Desertification means Desertification means Desertification means drylandsdrylandsdrylandsdrylands degradation.degradation.degradation.degradation.

Desertification was defined at the Rio Earth Summit as Desertification was defined at the Rio Earth Summit as Desertification was defined at the Rio Earth Summit as Desertification was defined at the Rio Earth Summit as 

““““land degradation in arid, semiland degradation in arid, semiland degradation in arid, semiland degradation in arid, semi----arid, and dry subarid, and dry subarid, and dry subarid, and dry sub----humid areashumid areashumid areashumid areas

resulting from climatic variations and human activities.resulting from climatic variations and human activities.resulting from climatic variations and human activities.resulting from climatic variations and human activities.””””

Drought is generally defined as a Drought is generally defined as a Drought is generally defined as a Drought is generally defined as a 

““““Temporary reduction in water and moisture availabilityTemporary reduction in water and moisture availabilityTemporary reduction in water and moisture availabilityTemporary reduction in water and moisture availability

significantly below the normal or expected amount for a significantly below the normal or expected amount for a significantly below the normal or expected amount for a significantly below the normal or expected amount for a 

specified periodspecified periodspecified periodspecified period. . . . ““““

Under the Convention, drought is defined as a Under the Convention, drought is defined as a Under the Convention, drought is defined as a Under the Convention, drought is defined as a 

““““naturally occurring phenomenon that exists when precipitationnaturally occurring phenomenon that exists when precipitationnaturally occurring phenomenon that exists when precipitationnaturally occurring phenomenon that exists when precipitation

has been significantly below normal recorded levels, causinghas been significantly below normal recorded levels, causinghas been significantly below normal recorded levels, causinghas been significantly below normal recorded levels, causing

serious hydrological imbalances that adversely affect landserious hydrological imbalances that adversely affect landserious hydrological imbalances that adversely affect landserious hydrological imbalances that adversely affect land

resource production systemsresource production systemsresource production systemsresource production systems....””””
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The Drylands The Drylands The Drylands The Drylands 

41.3% of the global terrestrial area 41.3% of the global terrestrial area 41.3% of the global terrestrial area 41.3% of the global terrestrial area –––– 34.7 % of the global population34.7 % of the global population34.7 % of the global population34.7 % of the global population
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Beneficial Uses of Space-based Information

(i)(i)(i)(i) To integrate and coordinate the collection, To integrate and coordinate the collection, To integrate and coordinate the collection, To integrate and coordinate the collection, 
analysis and exchange of relevant shortanalysis and exchange of relevant shortanalysis and exchange of relevant shortanalysis and exchange of relevant short----term and term and term and term and 
longlonglonglong----term data and informationterm data and informationterm data and informationterm data and information

(ii)  To establish and/or strengthen early warning (ii)  To establish and/or strengthen early warning (ii)  To establish and/or strengthen early warning (ii)  To establish and/or strengthen early warning 
systemssystemssystemssystems

(iii) To survey and ensure systematic observation of (iii) To survey and ensure systematic observation of (iii) To survey and ensure systematic observation of (iii) To survey and ensure systematic observation of 
the state of the environmentthe state of the environmentthe state of the environmentthe state of the environment
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Causes and Effects of Desertification

Types of failuresTypes of failuresTypes of failuresTypes of failures

(i)(i)(i)(i) Unsustainable use of land and water resources, due to  Unsustainable use of land and water resources, due to  Unsustainable use of land and water resources, due to  Unsustainable use of land and water resources, due to  
combined climatic and soil conditions and high human prescombined climatic and soil conditions and high human prescombined climatic and soil conditions and high human prescombined climatic and soil conditions and high human pressure onsure onsure onsure on
natural resourcesnatural resourcesnatural resourcesnatural resources

(ii)   Insufficient government attention to land degradation(ii)   Insufficient government attention to land degradation(ii)   Insufficient government attention to land degradation(ii)   Insufficient government attention to land degradation
(iii)  Insufficient adaptation of recommendations to the larger(iii)  Insufficient adaptation of recommendations to the larger(iii)  Insufficient adaptation of recommendations to the larger(iii)  Insufficient adaptation of recommendations to the larger

agroagroagroagro----ecological variabilityecological variabilityecological variabilityecological variability
(iv)   Deficient infrastructure(iv)   Deficient infrastructure(iv)   Deficient infrastructure(iv)   Deficient infrastructure
(v)(v)(v)(v) Lack of economic incentives and marketing difficultiesLack of economic incentives and marketing difficultiesLack of economic incentives and marketing difficultiesLack of economic incentives and marketing difficulties

(market failures)(market failures)(market failures)(market failures)
(vi)   Inefficiencies arising from institutional weaknesses(vi)   Inefficiencies arising from institutional weaknesses(vi)   Inefficiencies arising from institutional weaknesses(vi)   Inefficiencies arising from institutional weaknesses
(vii)  Inadequate land tenure and land management systems(vii)  Inadequate land tenure and land management systems(vii)  Inadequate land tenure and land management systems(vii)  Inadequate land tenure and land management systems
(viii)  Agricultural and other economic incentives and disincent(viii)  Agricultural and other economic incentives and disincent(viii)  Agricultural and other economic incentives and disincent(viii)  Agricultural and other economic incentives and disincentivesivesivesives
(ix)   Loss of confidence in political and governance systems(ix)   Loss of confidence in political and governance systems(ix)   Loss of confidence in political and governance systems(ix)   Loss of confidence in political and governance systems
(x)    Breakdown of traditional leadership(x)    Breakdown of traditional leadership(x)    Breakdown of traditional leadership(x)    Breakdown of traditional leadership
(xi)   Inappropriate development strategies(xi)   Inappropriate development strategies(xi)   Inappropriate development strategies(xi)   Inappropriate development strategies
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End Users for Spaced-based Products
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Information Requirements for Desertification Monitoring
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Information Requirements for Desertification Monitoring  cont.
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Indicator – Land cover statusLand cover statusLand cover statusLand cover status – rated in terms of changes to net 
primary productivity (a measure of vegetation levels). 

Indicator - Proportion of the population in affected areas living Proportion of the population in affected areas living Proportion of the population in affected areas living Proportion of the population in affected areas living 
above the poverty lineabove the poverty lineabove the poverty lineabove the poverty line – chosen because land degradation can 
be both a cause and effect of high poverty levels

Two indicators should be seen in the context of strategic objectives
(SOs) 1, 2 and 3 of the 10-year strategic plan and framework to 
enhance the implementation of the Convention (2008–2018).

SO1. To improve the living conditions of affected populations
SO2. To improve the condition of affected ecosystems
SO3. To generate global benefits through effective implementation

of the UNCCD

COP 9 Endorsed Indicators – October 2009
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Global Loss of Net Primary productivity 1981-2006   ISRIC World Soil DB 
Degraded Areas – 24% of land   1.5 billion people affected

NPP losses in Africa 18%
SE Asia 14%
S. China 5%
Central Australia 4%
Pampas 3%



U N C C DGreening of the Sahel - time series of NDVI amplitude (top) and NDVI 

seasonal integral (bottom) of NOAA AVHRR NDVI-data from 1982 to 1999. 
40 climate observation stations, showing percent change between the periods 1982–1990 

and 1991–1999, have been superimposed on the top figure.
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Global Land Improvement 1981-2006
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Land Cover Indicator 
Space-based Information Opportunities

Land cover map, whose thematic classes depend on 
the area of interest

Land surface changes maps (time t0 to tn)

Land displacements

Temporal land cover changes

Qualitative vegetation and soil changes

Quantitative vegetation and soil changes

Quantitative balance of surface water resources
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Land Cover Characteristics – possible end user requirements
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Global soil regions
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Depending on the availability of socio-economic data, two alternatives 
are envisaged

The indices of poverty or food security are knownThe indices of poverty or food security are knownThe indices of poverty or food security are knownThe indices of poverty or food security are known
1. Extreme poverty, migration.
2. Clearing factors of production; abandonment of the production strategy. Sale 

of production means, tools, and lands.
3. Modifications of the production strategy, sale of the permanent assets, 

reduction in the livestock (large ruminants) loss of the reproducers, sale of 
labour force in yielding period.

4. Factors of production affected, marked tendency to decapitalization, but the 
usual production strategy is maintained. Sale of the short-term assets: 
seasonal labour force, sale of small animals, agricultural products (seasonal 
debt), diversification of the income generating activities, change of the food 
uses and practices.

5. The capital and the production strategy of households are preserved.

The indices of poverty or food safety are unknownThe indices of poverty or food safety are unknownThe indices of poverty or food safety are unknownThe indices of poverty or food safety are unknown
In this case, we assume that at least national statistics such as
• Demographic data
• Subsistence rainfed crop production
• Animal production
• Cash-crop production
• Agricultural dynamic on the basis of monitoring of surface and yield in time
• The cereal needs evaluated according to the national standards are available 

in spatial and temporal terms.
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Number of Drought Disasters
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Needs – How the Space Community can help

We should aim at contributing to:
- The creation of standard and comparable space-based 

information products from country to country about the status 
and trends in desertification. 

- The creation of a common basic infrastructure as a base for 
further developments where space based information plays a 
key role. 

Our end-users need accurate, timely and continuous information
about: 
- the status of the desertification processes affecting land cover

in their territory,
- the driving factors for poverty at the origin of such processes;  

and
- the areas of risk where urgent measurements are required to

be implemented.
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