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Capitaliser sur 

AMMA / CATCH

ECLIS

Sites déjà multidisciplinaires
Avec un recul historique



Eddy fluxes and radiation stations network

vegetation, moisture...

9°40

13°40

15°30

17°

AMMA set up (starting 2005)
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TACHE 1.1

Drought
Dry spells
Heat waves
Persistence

Down scaling

Intensification ?

Warming ?



CYCLE SAISONNIER EN AFRIQUE DE L'OUEST

Pré-mousson : très chaude, difficile, évolutions climatiques (Biasutti & Sobel -

2009)



évolutions multi-décennales

SENSIBILITÉ CLIMATIQUE DU CYCLE SAISONNIER EN AFRIQUE DE L'OUEST



Satellite / in situ  agreement on  seasonal and  interannual variability

Que donnent les modèles de climat ?

2004 drought

fire

Samain et al. JGR 2008



Surface net radiation for climate models

AMMAMIP intercomparison  (forced SST)

Traore, Hourdin et al BAMS 2010

OBS

too flat, large biases, even or mainly before the rain season !
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TACHE 1.2



Dynamique de 

l’occupation agricole

des sols de la commune

de Hombori

Source: Cheula, 2009
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Landuse changes in 3 Fakara village territories from 1954 to 1994
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TACHE 1.3



Anyamba and Tucker  3005

Reverdissement ?
Désertification ?

Un débat toujours pas tranché

Rendez-vous dans 2 ans !
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1956 aerial survey 1996 aerial survey 2005 Ikonos

lowland acacia woodland in the Gourma (15°N), tree cover 2005 >> 1956 > 1996
consistent with increased runon in the 80-90
mass mortality in 1984, regeneration in the late 90’

Looking backward

Trichon, Hiernaux
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TACHE 1.4



Amogu et al 2010, d’après Olivry

Ecoulements au Sahel: augmentation du ruissellement
(Albergel, Leduc, Favreau, Descroix....)
Effet de land use change, peut-être effet de la sécheresse

augmentation
nappes, 
rivières



However, at decadal time scales,  other processes become important

« less rain, more water in ponds »

1966

1996

2007Gardelle et al., HESS, 2010

+ 100 increase in  
pond surface (n=91)

increase tree cover in 
valleys
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CALENDRIER

recrutements en cours (Hiernaux, Gounou)
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FIN

merci. Pour votre attention



On shallow soils, increased runoff, vegetation decay, soil erosion 

20081954

shallow soils: Changes in Tin Adjar catchment, 16° N, 1954 - 2008

Ramarohetra 2010



CORONA. 15/10/1965 SPOT 28/12/03 
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vegetated clayed valley



Monitoring the Sahel drought

Largest multi decadal precipitation change, 
huge impact on population (water, food)
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Anomalies of annual rainfall, Hombori, 1920-2010

mean 350 mm

wet 50’ : pre drought

Data from DNM Mail

1984
2004

15°N, 1W

drought still important, maybe a recent trend towards recovery



60 km

The Hombori supersite : 3 main landscape units

June 06August 19



Seasonal cycle :

sensible heat flux. Importance of surface runoff 

Timouk et al. J. Hydrol. 2009



Evaluation of LSM:  ALMIP exercise

fair agreement for H flux but ....

Boones et al. BAMS 2009



Evaluation of satellite LandSAF and gewex-SRB products, 

ECMWF ISF and AMMA re-analysis 

surface incoming radiation
large overestimation of SWinc mainly due to dus (reverse for LW !)

Ramier et al. 2009



and ...
ALMIP / GRACE  significant differences in annual amplitude of soil moisture, 
partly due to dry season ETR.

Grippa et al 2010, WRR, in revision
ALMIP 2 : mesoscale LSM model/data comparison, starting 2011 !



© Boulain Nicolas 2006

Preparing the future

SMOS mission : contribution from AMMA = unique network for Cal/Val

Looking backwards

crop extension
in Niger

1986    - 2002

courtesy Cetp Hsm

historical data : AVHRR
Sahel vegetation partial recovery ?

Anyamba and Tucker 

Land surface Remote sensing :  
Extending surface properties in space and time


