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The Joint Research Centre (JRC) is a Directorate-
General of the European Commission.

The JRC provides independent scientific and
technical advice to the European Commission to
support a wide range of EU policies.




GLOBEADEV

Global Observatories for Biodiversity and the
Environment for Development

Main deliverables are information systems
* The Digital Observatory for Protected Areas (DOPA)
e The ACP Portal

e A web based version of the World Atlas for
Desertification




A new World Atlas of Desertification (WAD) is
being compiled under the coordination of the
Joint Research Centre (JRC) of the European
Commission, in partnership with the United
Nations Environment Programme (UNEP).

Current version available from

http://wad.jrc.ec.europa.eu/
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Third Edition

Mapping Land Degradation and Sustainable
Land Management Opportunities




...loss of biophysical/biological and
economic productive capacity of the land
(ES equilibrium) that Is under use ...
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Land system productive capacity dynamics (‘99-'13)

- decreasing productivity

- early signs of decline
|:| stable, but stressed

i stable, not stressed
- increasing productivity

©JRC, 2014
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Land system productive capacity
dynamics (‘99-'13)

Based on annual/seasonal growing period NDVI sum

1km SPOT data 1999-2013: long term tendency
1kmSPOT data 2008-2013: current performance

540 observations on +- 150 M points on land !!
ecosystem functioning stratification
seasonality mask

seasonal productivity (where season)

yearly productivity (where no season)

©JRC, 2014
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I cecreasing productivity
[ ] early signs of decline
[ ] stable, but stressed
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NOAA GIMMS 3G NDVI

1982-2010 (29 years)

Phenology and
Productive Variables
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Looking at causal pathways: drought

FaPAR and SPEI
correlation (R values)
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Correlation between FaPAR and SPEI (1982-2010)

SPEI Standardized Precipitation Evaporation Index
FaPAR Fraction of Absorbed Photosynthetically Active Radiation
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(1982-2007)

- increase > 33%

increase 5-33%

I cecrease 5-33%
B cecrease - 33%

[ ] tota agricutture > 5%

Decrease of LP with
Cropland fraction change
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Increased area [km?]

ropland area in regions with drop of land productivity

Decreased area [km?]

Africa
Asia
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North America

South America

343743
1.774.110
206.172
334.003
1.379:779

931.581



Linking to Ecosystem Services concept

Land use system

Provisioning ESS

Agriculture (IA,RA) * Agricultural Production
* Forest Production
Rangelands (R1-R3) * Rangeland Production

* Forest Production

Rangeland/Agriculture
(R/A)

* Agricultural Production
* Forest Production

* Rangeland Production
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Regulating/Suppo

* Climate & Air Regulation

* Carbon Sequestration

* Habitat & Biodiversity
Preservation

* Groundwater Recharge

* Dune Fixation
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© Hill et al., 2014 (for WAD case study)
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SERVICES FOR MAPPING DEGRADATION

eSpecies
Species
Analysis

eMan

Management
Effectiveness

eMarine

Monitoring

Global
Ecosystem
Services

Marine
Ecosystems

Threats, Land
Cover Change
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Remote sensing for terrestrial monitoring

Top layers: [ actve fiews [Jourmed Ares 10 « 250m butter
Backoround leyer:  © Opariayers W O Goagle Physical O Gaogle Sateite
Legend e EEeee s COfices S osis ot Sirdaces

Fire ecology

Ecological anomalies

Trends in environme ntal data for Lopé (GAR)

|Real time monitoring of

Negative anomaly Somalia
Longtude: 47.21944 Latitude: 3.88889 ( 0: 2085)

NDVI, rainfall, ... in
protected areas

Rainfall (rrrm)

(o g

Small water bodies

May jun  Jul
V10 V10 VI0 V10 V0 V10 V10 V10 V10 V10 V10 V1o Vi1
Time

1 -|[v[]%l‘l il
Wo e Ao Sep Ok Mev Dic Jan

WRan T @R - OO A

eStation

Clerici, M. B. Combal, J.F. Pekel, G. Dubois, J. van't Klooster, J.0. Skgien, E. Bart
(2013). The eStation, an Earth Observation processing service in support to edologis
monitoring. Ecological Informatics, (18):162-170.

Centre

Vegetation index

Research

95 Cl

Avg
2009
2010

95 Cl

Avg
2009
010

95 Cl

Avg
2009
010

95 Cl

Ayg —

2009

2010 —



European
Commission
MarssonNatonslFark

Normalized Different Water Index
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Dry Matter Productivity
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LAIKIPIA

MERU CENTRAL"®

Mount Kenya PA Land Cover Change for Years 2000 and 2011

R

MERU SOUTH-.

Burnt Area in 2010

Legend
I:I PA Boundary

|:| District Boundary
|:| Constant Cover
I:I Degraded Forest
I:I Other Conversions
- Deforestation
- Refarestation

[Cover Change Type |Area

Constant Cover 169588
\Deforested 719
\Degraded 13317
Reforestation 57029
Other Conversions 13254
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LAND DEGRADATION REGIONAL LEVEL

POTENTIAL LAND DEGRADATION INDEX MAP
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=
(Global Administrative Unity Layers (GAUL). f@;‘
This mapand ite spatal content ‘\., e

[ tuitup areas [ | Medium degradation
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© Map Design and Production by RCMRD for AMESD IGAD Project 2011
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IGAD LAND DEGRADATION INDEX MAP
(MARCH- SEPT 2010)

Igad_Boundary - Very low degradation
- Water bodies - Low degradation
- Built up areas - Medium degradation

I:] High degradation
- Very high degradation

Rainfall Data: TRMM (Daily)

Slope Data: SRTM DEM

Soil Data: HWSD

Population: Landscan 2009 and FAO Livestock grid

Coordinate system: GCS_WGS_1984
Datum:D_WGS_1984

This map and its Spatial Content
is a property of AMESD-IGAD
project for review purposes.

20 27 34 41 48
1 ! ! ! 1
© T B ©
~ ~
~ 7 B ~
= =
= i i =
w w
b T i =
1,350
T T T T T
20 27 34 41 48
NOTE: )
Input Layer Data Source: '
Vegetation Index: LULC-GLOBCOVER 2009
Legen d NDVI-SPOT VEGETATION (Dekadal)




Partners (co- . Regional Centre for Mapping of Resources for Development (RCMRD),
applicants) Kenya

= Ethiopia Mapping Agency (EMA), Ethiopia

. National Environment Management Agency, (NEMA) Uganda

Associates Kenya
Department of Remote sensing
Kenya Forest Services
Kenya Wildlife Services
Uganda
. Uganda Wildlife Authority
° National Forest Authority

° Makerere University
. Ethiopia
ACkﬂOWledgementS. . Ethiopia Protected Area
. Ethiopia Wildlife Conservation Authority
. . . Rwanda
M0n|t0r|ng of Environment and e  Rwanda National Forestry Authority
Security in Africa program me ° Rwanda Tourism Development Board

° Rwanda Environmental Management Authority

(MESA) project Burundi

° Institute of Environment and nature Conservation (IECN)
. Burundi National Forest Authority

Sudan

. High council of Science and Technology

° Sudan Forest Corporation
Southern Sudan
° Forest department
° Wildlife Authority
Eritrea
° Ministry of Environment
° Forestry Department
Djibouti
° Ministry of Environment, habitat and urban development
° Ministry of Agriculture
° Djibouti University
Somalia
Ministry of Environment
Ministry of Agriculture




