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220,000,000 t/yr MSG 6th March 2004  (Source copyright  EUMETSAT)

Sahara dust figures (Prof Andrew Goudie, Oxford)



The future we want

We recognize the economic and social significance of good land 
management, including soil,

We stress that desertification, land degradation and drought are 
challenges of a global dimension and continue to pose serious 
challenges to the sustainable development of all countries, 

We recognize the need for urgent action to reverse land 
degradation. In view of this, we will strive to achieve a land-
degradation neutral world in the context of sustainable 
development. 

A/CONF.216/L.1 pp 53 12-38164* (E) 220612  official outcome of 140 country-parties 
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UN Convention to Combat Desertification 

(UNCCD) definition of ‘land’

“the terrestrial bio-productive 

system that comprises soil, 

vegetation, other biota, and the 

ecological and hydrological 

processes that operate within 

the system” 



UNCCD definition of land degradation in drylands*

Reduction or loss of the biological or economic 

productivity and complexity of rainfed cropland, irrigated 

cropland, or range, pasture, forest and woodlands 

resulting from land uses or from a process or combination 

of processes, including processes arising from human 

activities and habitation patterns, such as:

(i) soil erosion caused by wind and/or water

(ii) deterioration of the physical, chemical and biological or economic 

properties of soil

(iii) long-term loss of natural vegetation

*aridity index ≤ 0.65



EU countries that declared 

themselves to the UNCCD as 

‘affected’ (under Annex 4 in light 

shade and Annex 5 in darker 

shade) 



UNCCD 2010 revision (proposal)

(a) Desertification is best to be treated as an extreme case of land degradation, which 

is expressed in a persistent reduction or loss of biological and economic productivity of 

lands that are under uses by people whose livelihoods depend on this productivity, yet 

the reduction or loss of this productivity is driven by that use.

(b) Combating desertification means addressing all stages of land degradation that 

precede the level of productivity loss specific to desertification, the one that 

reclamation, rather than rehabilitation measures are required for restoring the 

persistently lost productivity of the land. 

(c) Land degradation and desertification, as described in (a) and (b), require attention in 

all lands, with special concern directed to all drylands, namely those of climate yielding 

an aridity index ≤ 0.65, whether based on 1950-1980 prevailing climate, and/or on more 

recent climate data.
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Harmonized World Soil Database
http://www.iiasa.ac.at/Research/LUC/External-World-soil-database/HTML/index.html

Soil Organic Carbon content



Soil water erosion
• Average EU-28: 2.46 t ha-1 yr-1 (in the 

erosive prone areas: 91% of EU)

• Total Soil loss: 970 Mt annually

• Spatial resolution: 100m

• Reference year: 2010

• 24% of EU lands have rates >2 t/ha

• 11% of total area contributes to almost 
70% of total Soil Loss

“Between 2000 and 2010, intervention 
measures through the CAP have reduced the 
rate of soil erosion by an average of 20% for 
arable lands”  

Panagos, Borrelli, Robinson, 2015. NATURE. 

Panagos et al (2015) – Environmental Science & Policy



























http://www.satimagingcorp.com/satellite-sensors/spot-5.html
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http://scrippsco2.ucsd.edu/
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MA = Moving Average curve that defines the SBD (Season Begin Day) 
and SED (Season End Day) points on the NDVI curve.



Productivity parameters:
MI=a+b+c+d+e+f+g (Minimum-Minimum Integral)

Approximation of the Gross Primary Productivity.

MPI=a+b+c (Minimum Permanent Integral)

Area characterising the perennial vegetation component 

and depending on the vegetation index used may also

contain somponents of soil substrate.

SER=d+f (Season Exceeding Residual Integral)

The amount of sensescnet vegetation outside of the 

growing season. May be more indicative to before/after

harvest of agricultural areas.

CF=g (Cyclic fraction)

Thix parameter may be directly related to purely

seasonal growth.

PF=d+e+f (Permanent Fraction)

The amount of vegetation that does not have a 

characteristic seasonal cycle within the growing season.

Phenological parameters:
SBD = Season Begin Day.

SL = Season Length.

MXV = Maximum Value of the vegetation index. 

MXD = Maximum Day.

SBV = Season Begin Value of the vegetation index.
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50 km

Al Jouf Saudi Arabia 1984
Landsat imagery courtesy USGS/NASA 



50 km

Al Jouf Saudi Arabia 1990
Landsat imagery courtesy USGS/NASA 



50 km

Al Jouf Saudi Arabia 2000
Landsat imagery courtesy USGS/NASA 



50 km

Al Jouf Saudi Arabia 2003
Landsat imagery courtesy USGS/NASA 



Al Jouf Saudi Arabia 2015
Landsat imagery courtesy USGS/NASA 

50 km



Photo credits Al Jouf Gallery http://www.aljouf.com.saAt least 40,000 showers/field/day

2,600 cubic metres water 

per field per day

at least 2,500 fields



Measuring Land degradation is a challenge

① Declining land-productivity ≠ Land degradation
e.g. less intensive agriculture may decrease yields in the short-term,     

but improve environmental quality in the long-term

② Increasing land-productivity ≠ Land improvement
e.g. intensive agriculture may increase yields in the short-term, but 

reduce environmental quality in the long-term

③ Land degradation = Declining land-productivity
degraded land will always perform worse than its unaffected counterpart



Discussion points

① Land and soil degradation are complex and we don’t have agreed 

measurement protocols / indicators today

② Land-productivity dynamics are a proxy for land degradation, not a 

measure of land degradation

③ Long-term satellite-based observations offer considerable potential 

as a source of information on land-productivity dynamics – but 

remember that satellites observe above-ground biomass

④ Complex social, economic and biophysical processes drive both 

positive and negative changes in land-productivity dynamics 

⑤ Systematic validation is needed, including further analysis of the 

causes, statistics and economics behind the observed changes



Source Joint Research Centre (JRC) and  UNEP 2016

World Atlas of Desertification 3rd Edition 



“World Atlas of Desertification - WAD
mapping land degradation and sustainable management solutions”

Areas under irrigation doubled between 1961 and 2006 
and rely for 37% on groundwater while consuming 

around 70% of freshwater withdrawals! 

 62% of total crop production is for direct human consumption, 35% for animal feed
 In 24% of the global cropland area, 60% of applied nitrogen is in excess 
 More than 75% of the land is used by humans while more people live in cities since 2007      
 28% of 1692 cities (>300K habitants) are under very high water stress

WAD documents global trends and where stress situations coincide leading to land degradation
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