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How can point rainfall data be best used to drive
land surface models in the Sahel?
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In semiarid areas such as the Sahel, land surface processes are known to be highly non-linear,
in particular with respect to their main driver that is precipitation. Precipitation also represents
the forcing variable that is estimated with the highest uncertainty at the scales of interest,
using point (ground) data or large scale (satellite or mode!) information. For ali these reasons,
the response of a land surface mode! (LSM) to rainfall uncertainty and to the method of
rainfall estimation from gauge measurements was investigated for the AMMA-CATCH mesasite in South-West Niger. The LSM used is the SEtHyS_Savannah mode!. This mode! was
specially developed to simulate water and energy fluxes over dry savannah landscapes. lt was
first calibrated/validated at local scale using field observations collected in millet and fallow
plots, the two main land cover types of south-west Niger. Meso-scale simulations were then
performed at kilometric resolution for the who le monsoon season of 2005 over a -3000 km2
domain, using a combination of ground- and satellite- derived meteorological and ecological
forcing data. Rainfields were estimated over this area at a 1-km2 x 15-min resolution from
high-resolution rain gauges using a conditioned stochastic event generator as weil as three
deterministic - geometrical or geostatistical - interpolation methods: nearest-neighbor,
standard kriging and lagrangian kriging. Propagation through the LSM of uncertainty and of
bias, and transformation of unaccounted-for uncertainty into additional bias, are
characterized, as weil as interaction with land use and other input variables. Sensitivity of the
various water and energy cycle variables is highlighted. Sorne conclusions are drawn with
respect to the choice of rainfall estimation method for land surface modeling in the Sahelian
environment. This study also provides useful indications with respect to the rainfields that
will be used for forcing the LSMs run in the framework of the ALMIP-2 project, on the three
AMMA-CATCH mesosites.
Keywords: land surface modelling, rainfall forcing, error propagation, stochastic
Email: bernard.cappelaere@um2. fr

471

2-6 July 2012
Toulouse, France
4th

AMMA International Conference

Program and Book of Abstracts
African Monsoon Multidisciplinary A nalyses
Afrikaanse Moesson Multidisciplinaire Analyse
Afrikanske Monsun : Multidisiplinaere Analyser
Analisi Multidisciplinare per il Monsone Africano
Afrikanischer Monsun : Multidisziplinare A nalysen
Analisis Multidiciplinar de los Monzones Africanos
Analyses Multidisciplinaires de la Mousson Africaine

Programme et Livre des Résumés

2-6 Juillet 2012
Toulouse, France
4ème

Conférence Internationale AMMA

Editors
S. Janicot, O. Roussot, F. Guichard
Design and layout
C. Michaut
Type setting
S. Janicot, O. Roussot,
F. Guichard, C. Michaut
Printing and binding
COREP
125 route de Narbonne
31400 Toulouse
Back page photo
F. Guichard

Copyright© AMMA International2012
AMMA International Project Office
Université Pierre et Marie Curie
LOCEAN/IPSL
Boite 100 - 4 Place Jussieu
75252 Paris cedex 05 - France

Web: http://www.amma-international.org
Email: amma.office@amma-int.org

Ali rights reserved.

