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‘*“‘ Outline of Geoland2 and NARMA WP geoland

Natural Resources Monltorlng for Afrlca (NARMA) Work Pac kage

environmental indicators of the environmental situation over Africa using Earth
Observation data

verify robustness, reliability and sustainability of the indicators in order to gain user
acceptance and feedback from end-users (i.e. DG-AIDCO and African partners)



&) Scope of this study land

Identify regions that are subject to temporal changes in land
condition

Focus on inter-annual anomalies and long-term trends in
vegetation, rainfall and burned area

Understand the causes of long-term variability in vegetation/land
condition (sensitivity to climate variability or human impacts)

Integrate individual variables into a unified index that can be used
to characterize the changes of land condition
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INPUT DATA
Normalised Difference Vegetation Index (NDVI) = 10-day NDVI composite derived

from SPOT Vegetation GVT4 Africa;
spatial resolution: 1km, period 1999-2008

Rainfall data = 10-day rainfall from NOAA-CPC FEWSNET;
spatial resolution: 8km, period: 1999-2008
10-day rainfall from TRMM, spatial resolution: 0.25deg for 1999 and 2000

Burned area = monthly MODIS (MOD45) product;
spatial resolution: 0.25 km, period: 2000-2008 -

PRE-PROCESSED DATA

Aggregated annual max-NDVI
Annual rainfall (mm/year)
Annual burned area (km?/year)

*we used a calendar year from January to December
Processed data were averaged and extracted per administrative units:

*administrative divisions level-2 integrated with the level-3 for Sudan
and DR of the Congo were used as a basic GIS layer
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Anomalies and data standardisation

Zn (i,j) - Zmean (1999 — 2008)(i,j)
Zog (1999 — 2008)(1, )

Zn anomaly (i, j) =

Where,

Zn — annual value of max-NDVI, rainfall or burned area in the year n
Zmean — inter-annual mean calculated for the period 1999-2008

Z — standard deviation calculated for the period 1999-2008

I, | — administrative units from i to j

n —year
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NDVI anomalies
(from the inter-annual mean/SD)
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@ Results: normalised rainfall anomalies geoland

Rainfall anomalies
(from the inter-annual mean/SD)
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Burned Area anomalies

(from the inter-annual mean/SD)

Results: normalised burned area anomalies
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Slope of linear regression
Significant (ttest) 90%




,,n. Trend in normalised rainfall anomalies (1999-2008)
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Trend in normalised burned area anomalies (2000-200 8)360|and




Regression: Max-NDVI vs. rainfall geoland




Separation of human-induced land degradation from

inter-annual rainfall variability

geoland

Human-induced pattern = & climate-driven pattern
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Land Condition Indicator land

Environmental indicator of the land condition

Integration of three variables into one environmental indicator:

ZINDVIi,j) + Z(Rainfall) (i, j) — Z{Burned area)(i, j)

v Z anomalies (i,j) = —
n (& j)

Where,
Z(NDVI) — normalised max-NDVI anomalies in particular year
Z(Rainfall) — normalised rainfall anomalies in particular year

Z(Burned area) — normalised burned area anomalies in particular year
I, | —administrative units from i to j
n — number of variables (n=3)



Land Condition Indicator land

Averaged sum of normalized anomalies
(NDVI + Rainfall — Burned area) / n
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Land Condition Indicator
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Conclusion land

» The proposed environmental land condition indicator can be used to
) identify locations for closer inspection and possible need for action,
i) understand the mechanism leading to the land condition in the
region

 Rainfall pattern has a major influence on the vegetation greenness
and thus may mask human-induced land degradation (often affecting
smaller areas).

» Spatial-temporal relationship between single variables illustrated that
the variation in NDVI was controlled by the rainfall pattern for
considerable part of the African continent; however, in some regions
NDVI variability was controlled by fires or human activities.
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