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Few detailed studies of the nocturnal boundary layer (NBL) in the Sahelian region of Africa 
exist, despite the significant role the boundary layer plays in this moisture sensitive region. 
Investigation into nocturnal processes has thus far been limited due to a lack in detailed ob-
servations, and literature is often based on a more general model of tropical boundary layer 
behaviour. 
 
An AMMA field experiment was conducted in August 2005, involving personnel from 
France, the UK and Mali. Tethered balloon soundings were conducted near Hombori (15.2N, 
1.5W), on the AMMA Gourma super site. The balloon was used to profile the immediate 
boundary layer up to 200m using a PTU sonde. 
 
We present the complete set of profiles for the experiment period, along with a more detailed 
analysis of the NBL, identifying key features and linking them to large and local scale proc-
esses. 
 
The observations reveal some characteristic structures in the NBL evolution. On most of the 
nights the surface layers show a defined inversion in temperature and humidity fields after 
sunset. During the night a stable surface layer develops, eroding the inversion, reducing tem-
peratures throughout the profile. The formation of a low level nocturnal jet was also observed 
on several occasions. But possibly the most significant outcome is the variability in observa-
tions from one night to the next. 
 
In addition to the presentation of the raw results, analysis of the larger scale synoptic patterns 
and the effect that synoptic and convective dynamics might have had on the local scale 
boundary layer are also examined. Satellite data and model information are combined to pro-
duce a detailed overview of the atmospheric situation in the region, which is then used to 
speculate on the differences in observations from the NBL. 
 
Finally, data is compared to ECMWF and the UK Met Offices Unified Model operational 
analysis to further examine the processes and to evaluate the performance of numerical 
weather prediction models in representing this important feature in the west African monsoon. 
 

40 



 

 
Afrikaanse Moesson Multidisciplinaire Analyse 
Afrikanske Monsun : Multidisiplinaere Analyser 
Analisi Multidisciplinare per il Monsone Africano 
Analisis Multidiciplinar de los Monzones Africanos 
Afrikanischer Monsun : Multidisziplinäre Analysen 

Analyses Multidisciplinaires de la Mousson Africaine 
 

 
 
 

African Monsoon Multidisciplinary Analyses 
 
 
 

1st International Conference 
Dakar, 28th November – 4th December 2005 

 
 

 

Extended abstracts 
 
 
 

Isabelle Genau, Sally Marsh, Jim McQuaid, Jean-Luc Redelsperger, 
Christopher Thorncroft and Elisabeth van den Akker (Editors) 

 
AMMA International 



 
Conference organisation: 
Bernard Bourles, Amadou Gaye, Jim McQuaid, Elisabeth van den Akker 
 
English and French editing : 
Jean-Luc Redelsperger , Chris Thorncroft, Isabelle Genau 
 
 
Typesetting: 
Sally Marsh, Isabelle Genau, Elisabeth van den Akker 
 
Printing and binding:  

Corlet Numérique 
14110 Condé-sur-Noireau 
France 
numeric@corlet.fr 

 
 
Copyright © AMMA International 2006 
 

AMMA International Project Office  
IPSL/UPMC  
Post Box 100 
4, Place Jussieu 
75252 PARIS cedex 5 
 
Web : http://www.amma-international.org/
Email amma.office@ipsl.jussieu.fr
 
Tel. +33 (0) 1 44 27 48 66 
Fax +33 (0) 1 44 27 49 93  

 
All rights reserved. 
 
 
Back page photo: (Françoise Guichard, Laurent Kergoat) 
Convective wind system with aerosols, named “haboob”, Hombori in Mali, 
West Africa. 
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