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[1] The Bodélé Depression, Chad is the planet’s largest
single source of dust. Deflation from the Bod¢lé could be
seen as a simple coincidence of two key prerequisites:
strong surface winds and a large source of suitable
sediment. But here we hypothesise that long term links
between topography, winds, deflation and dust ensure the
maintenance of the dust source such that these two
apparently coincidental key ingredients are connected by
land-atmosphere processes with topography acting as the
overall controlling agent. We use a variety of observational
and numerical techniques, including a regional climate
model, to show that: 1) contemporary deflation from the
Bodélé is delineated by topography and a surface wind
stress maximum; 2) the Tibesti and Ennedi mountains play a
key role in the generation of the erosive winds in the form
of the Bodélé Low Level Jet (LLJ); 3) enhanced deflation
from a stronger Bodélé LLJ during drier phases, for
example, the Last Glacial Maximum, was probably
sufficient to create the shallow lake in which diatoms
lived during wetter phases, such as the Holocene pluvial.
Winds may therefore have helped to create the depression in
which erodible diatom material accumulated. Instead of a
simple coincidence of nature, dust from the world’s largest
source may result from the operation of long term processes
on paleo timescales which have led to ideal conditions for
dust generation in the world’s largest dust source. Similar
processes plausibly operate in other dust hotspots in
topographic depressions. Citation: Washington, R., et al.
(2006), Links between topography, wind, deflation, lakes and
dust: The case of the Bodélé Depression, Chad, Geophys. Res.
Lett., 33, L09401, doi:10.1029/2006GL025827.
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1. Introduction

[2] Dust is known to play an important role in climate
and the environment [e.g., Mahowald and Kiehl, 2003]. The
realistic simulation of past and future climates requires the
inclusion of dust-related processes. Dust source regions
cannot easily be specified in such simulations, sources need
to be determined from first principles, which, in turn,
requires that the complex processes leading to dust-
generation are understood and included in models.

[3] A variety of data sources point to the Bodélé Depres-
sion, Chad, as the world’s premier source [Washington et al.,
2003]. Two factors account for this. First the Bodél¢ is a very
large source of erodible sediment comprising diatomite asso-
ciated with Mega-Lake Chad [Gasse, 2002], which, in a
vegetation free hyper arid location, ensures extreme erodibil-
ity. Secondly, the Bodélé Low Level Jet (LLJ) [Washington
and Todd, 2005] is focused onto the erodible sediments.

[4] Dust from the Bodélé may be seen as a simple
coincidence of two key requirements for deflation: strong
surface winds and erodible sediment. But here we argue that
long-term links exist between topography, wind, deflation
and dust and that topography acts as the controlling agent
ensuring the long term maintenance of this source. The
spatial co-location of strong winds and dust is not simply
fortuitous but results from a set of processes. Specifically
we argue that: 1) contemporary deflation from the Bodél¢ is
delineated by topography such that wind stress, the maxi-
mum in dust output and the topographic depression are co-
located, 2) the topography of the Tibesti and Ennedi
Mountains plays a key role in the generation of the Bodélé
LLJ, 3) enhanced deflation from a stronger Bodélé¢ LLIJ
during drier phases, such as the Last Glacial Maximum
(LGM) was probably sufficient to create or enhance a
shallow lake populated by diatoms during wetter phases,
such as the Holocene pluvial. Wind conditions which
deflate the erodible sediment now may have created the
depression necessary for generating the erodible diatomite
in the past. Instead of a simple coincidence of nature, we
hypothesise that dust from the world’s largest source results
from a system of processes operating over paleo timescales.

2. Topography and Deflation

[s] There is a well established connection between topo-
graphic depressions and preferred source regions of dust
[Ginoux et al., 2001; Prospero et al., 2002; Washington et
al., 2003; Tegen et al., 2002; Zender et al., 2003]. Ginoux et
al. [2001], for example, specify that the most probable dust
sources relate to the degree of topographic depression,
thereby improving dust simulation in comparison with
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