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Desertification

N | a dedradation in arid, semi  -arid and dry sub -humid areas,
resulting from various factors, including climatic variations
andhuman acti vitieso (UN General Asse

Y rupture of ecosystem equilibrium
deterioration of soil properties, reduction of bioproductivity

loss of natural vegetation — .“”
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Study area

Province of Safi, Region  Doukkala -Abda, Morocco

N Climate &

Flora:
mediterranean /
semi -arid,

931 species, 248
endemic

Red boxes:
Landsat path
203, rows 37

/ and 38

e
Laayoune yBoujdour - Sakia El Hamra

0 75 150 300 Kilometers
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Study area

Sand encroachments

A Caused by aeolian erosion, exacerbated by
excavations (urbanization, sand smugglers)

A Organic soil layer is covered

Karstification

A Caused by aeolian erosion, probably
exacerbated by herding

A Soil is washed out
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Objectives

Assessing the current  extent of desertification
In Safli and its evolution.

Assessing the sensitivity  of the Province to
desertification.
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Datasets

Landsat TM/ETM+

March: 2003, 2007, 2010, 2011, 2014

April: 2002, 2005, 2008, 2009, 2011, 2013, 2014
SRTM Digital Elevation Models
UN FAO (2012) Harmonized World Soil Database

Weather records from a station 30km North - East of Safi:
precipitation, temperature, evapotranspiration & wind velocity: daily 2007 -2012

Preprocessing

] ]
Surface SR
DN reflectance Mosaic

Radiometric calibration: - Gapfilling of the Landsat 7 SLC-Off

- Conversion to at-sensor radiance

- Haze removal (path radiance) - Mosaicing the rows 37 and 38

- Path transmittance

- Conversion to at-surface - Subsetting

reflectance
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ALBEDO

Method: Vegetation Abundance Index

1st assumption:

Soil water availability is the physical determinant of desertification
=> Reflected by the abundance of vegetation

2"d assumption:

Albedo increases with the exposure of dry soils

=> Negative correlation between V.l. and albedo (Ma et al., 2011)

A
A
high A Vegetation Index is not a
. flawless proxy of land
3 vitality (  Aridification does
= - not always affect biomass
2 v c (Veron et al., 2006))
= land full
LA covered
VB land
low
TR Vegetation coverage » high 2 NDVI-Albedo feature space, Ma et al., (2011)

NDVI
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Method: Vegetation Abundance Index

Variables:

Vegetation : Fc (rescaled NDVI), NDWI

Brightness : broadband albedo, NIR  -Albedo

TM bands: 1-5and?

Y Negative correlation between SWIR reflectance (B7) and vegetation ( Fc)
VAI= a* Fci B7

Where a is the absolute value of the linear regression slope

Fig. 3: Scatterplot of Fc and Band 7 Fig. 4. VAl image
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Method: Vegetation Abundance Index

Segmentation with Natural Breaks ( J e n k imethod)

Fig. 5: initially 7 classes reclassified into 5
& 0.10 - 0.19 M 1 Baredry soil

m019-027 | __—>[12 Barehumid soil or scarce veg.
1027-035 3

Medium vegetation cover

1035-044 4 .
[0 0.44 - 0.54 I Complete vegetation cover
M 054 -074 M 5 \water body

Detection of change 1|3 |7 |12

Differences of VAI after a
reclassification

in order to obtain unique identifiers 7| 6 | -4 8 5
of VAI change

-12 | -11 -9 =5 13

Fig. 6: matrix for the reclassification of VAI values

G E 0 | N F 0 R M ATl O N Specklin & Kleinschmit  © ﬂﬁ 10

in der Umweltplanung | Environmental Planning ADa't @ rinformationen T Entschei dup2#e2f.00.2015 Bonn



Reflectance

Method : Greenness-Brightness Iso Cluster

Limitation of VAI: no differentiation between sandy soils and naked
karst, land cover heterogeneity

Spectral endmembers: karst, sand, harvested field, growing
vegetation, field vegetation

Band ratio enhancement : TM5/TM7 as brightness gradient and
TM5/TM4 as greenness gradient

Fig. 7: spectral profiles of the Fig. 8: scatterplot of TM5/TM4 and
endmembers TM5/TM7 bands with the position of the
0,6 endmember classes
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Method : MEDALUS Model

Model of the physical environment
=> defines Environmentally Sensitive Areas (ESA)

Soil Quality Vegetation Quality Climate Quality Index
Index Index A Aridity (P/PET)
A Soil texture A Vegetation cover
A Gravel fraction A Erosion Protection
A Drainage A Drought resistance
status A Previous VAI change
A AWC
A Parent material
A Slope Index ; = ( parameter , * parameter , * parameter ; *..) "
A Aspect
Each parameter is scored from 1: Abest quality/ |l owest
2Aiworst quality/ highest sensitivityo.
Slope < 6%: gentle 1
6-18%: not very gentle 1.33
19-35%: abrupt 1.66
> 35%: very abrupt 2
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Method : MEDALUS Model

Desertification Sensitivity Index:

DSI = ( SQI*VQI* CQIl)¥3

reclassified into ESA classes:

ESA Class DSI Range Description
1 DSI<1.2 Area not affected by desertification
2 1.2<DSI<13 Low sensitivity to desertification
3 1.3<DSI<14 Medium sensitivity to desertification
4 1.4<DSI<1.6 High sensitivity to desertification
5 DSI>1.6 Extreme sensitivity to desertification

(Gad and Lotfy, 2008)
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Results 1 - Desertification

VAI classification of ISO Cluster Classification of | ntersection of VAI
April 2005 Brightness -Greenness of differences per direction for
April 2005 the April group
N

0 10 20 40 Kilometers VAI trends
| Fluctuations of VAl
‘ No changes
- Ongoing gain of VAI
- Ongoing decline of VAI
Overall accuracy: VAI: 78%; Iso Cluster: 88%
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