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Abstract  

Wind erosion is a major phenomenon in the Sahel, and can affect soil fertility. Studies of Sahelian aeolian 

erosion or erosivity are scarce and have been mainly focused on the Central Sahel. Since February 2020, 

the number of saltating particles and the horizontal flux of aeolian sediment were monitored in Bambey 

(Senegal) in combination with long-term 5-minutes wind measurements (2014-2021). These datasets 

enabled to assess the consistency of wind erosion and wind erosivity estimates, and thus to further 

analyze wind erosivity over pluriannual periods, as wind speed time-series are available over longer 

terms than horizontal aeolian flux. As a result, the seasonality of wind erosivity largely differs between 

Western and Central Sahel. In Western Sahel, wind erosivity is related to medium wind speeds during 

the dry season, while in Central Sahel it is mostly due to high wind speeds occurring at the monsoon 

onset. Additionally, horizontal flux of aeolian sediments during the dry season are of the same order in 

Senegal as in Western Niger, but lower than in Eastern Niger. Horizontal flux of aeolian sediments during 

the rainy season are lower in Senegal than in Western Niger and Eastern Niger. Altogether, annual 

aeolian flux thus appears significantly lower in Western than in Central Sahel, and mostly related to the 

dry season.  
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1. Introduction 1 

Wind erosion induces the injection of massive amounts of soil particles into the atmosphere, of about 2 

1000 to 4000 Tg per year (Boucher et al., 2013). It affects the atmospheric radiative budget (e.g. Miller 3 

et al., 2014), rainfall or ice nucleation (e.g. Sassen et al., 2003), and soil fertility through loss and 4 

deposition of soil nutrients (Li et al., 2008; Sterk, 2003). It has also impacts on human health (e.g. Goudie, 5 

2014) and transports (Middleton, 2017; Tong et al., 2023).  These issues are of paramount importance 6 

in the Sahel, where demographic growth and climate change are large (e.g. Dosjo and Panitz, 2016; 7 

Garenne, 2016; Monerie et al., 2020).  8 

Wind erosion occurs when wind speed exceeds a threshold that depends on surface characteristics 9 

(namely, obstacles to the wind drag, like vegetation cover, and soil moisture, that increases the cohesion 10 

between soil grains). Existing studies based on ground observations show that in the Sahelian region of 11 

Mali and Niger, the seasonality of high wind speeds is related to Mesoscale Convective Systems (MCS) 12 

and to the Nocturnal Low Level Jet (NLLJ) (e.g. Bergametti et al., 2017; Marsham et al., 2011). MCS are 13 

convective systems typically of about 100 km large (Houze, 2004) occurring during the Sahelian rainy 14 

season that induce the highest annual wind speeds but over short time periods (typically less than 30 15 

minutes before the rain starts and prevents wind erosion) (Bergametti et al., 2016; 2022). NLLJ is a daily 16 

meteorological phenomenon due to air stratification during the night; in the morning, the heating of 17 

the soil surface induces thermal turbulence of air masses, and thus surface wind speeds that can exceed 18 

the threshold wind velocity (e.g. Fiedler et al., 2013; Knippertz and Todd, 2012; Lothon et al. 2008). 19 

These large wind speeds are mostly westerlies during the rainy season (May to October) and easterlies 20 

during the rest of the year (Lothon et al. 2008; Kaly et al., 2015).  21 

Wind erosion in Central Sahel is maximum in spring (e.g. Abdourhamane Toure et al., 2011). This period 22 

corresponds to the largest occurrence of high wind speeds and to the lowest vegetation coverage, that 23 

roughly coincide in these areas (Bergametti et al., 2020). Yet, MCS and NLLJ relative contributions to 24 

annual wind erosivity (i.e., the potential of wind to erode) differ between Western and Eastern Niger, 25 

with a larger proportion due to the dry-season (monsoonal) wind regime in Eastern (Western) Niger, 26 

suggesting that dry-season surface wind speed could decrease from Eastern to Western Niger 27 

(Abdourhamane Touré et al., 2019).  28 

Such detailed analysis has not been performed yet for Western Sahel. However, it is necessary to 29 

characterize the seasonality of wind erosivity in this area, in order to improve the understanding of this 30 

phenomenon both at the scale of the Sahel, for its remote impacts on climate and nutrients transfer, 31 

and at the local scale, for its link to agro-pastoral practices that might mitigate it (Pierre et al., 2018). 32 

Some studies suggest a distinct seasonality in this area compared to Central Sahel. For example, Youm 33 

et al. (2005) identified maximum wind speed in March over 1998-1999 for 5 sites located on the 34 
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Senegalese coast. Accordingly, several authors noticed wind erosion, reduced visibility or dust storms in 35 

Senegal during the dry season, mostly from January to March (Aubert et al., 1947; N’tchayi Mbourou et 36 

al., 1997; Leon et al., 2009). Accordingly, Marticorena et al. (2017) reported a low contribution of wet 37 

dust deposition to total dust deposition in Senegal (Mbour) compared to Mali (Cinzana) and Niger 38 

(Banizoumbou) over 2006-2011, suggesting that dry season provides the largest contribution to total 39 

dust deposition in Western Sahel.  40 

Further analysis is needed to specify the contribution of dry and rainy seasons to wind erosivity and 41 

wind erosion in Western Sahel on a pluriannual time-scale. We analyze long-term (2014-2021) 5-42 

minutes wind measurements from a meteorological station of the International Network to study 43 

Deposition and Atmospheric chemistry in Africa (INDAAF) in Bambey (Senegal), and 1-year (2020) joint 44 

observations of wind speed and wind erosion flux set up from a project dedicated to wind erosion over 45 

a groundnut cropland in Sahelian Senegal (ENCAS project) located on the same site. The results are 46 

compared to similar observations from other study sites across the Sahel to highlight their respective 47 

seasonality.  48 

2. Material and Methods 49 

2.1. Approach  50 

The monitoring of horizontal sediment flux with a good temporal resolution (e.g. every 1 or 2 weeks) 51 

requires frequent field work. This limitation in terms of feasibility, especially in the Sahelian area, implies 52 

that pluriannual datasets of horizontal flux of aeolian sediments are rarer than meteorological data like 53 

wind speed time-series. Therefore, this study will notably focus on the assessment of wind erosivity over 54 

pluriannual periods, following an approach now largely used in the literature (e.g. Marsham et al., 2011; 55 

Cowie et al., 2013, 2014, 2015; Largeron et al., 2015; Bergametti et al., 2017, 2022).  56 

To thoroughly support this approach, we use 1-year joint measurements of three independent variables 57 

(wind speed, horizontal flux of aeolian sediments, and Saltiphone counts) to infer the wind speed 58 

threshold required to estimate wind erosivity of the longer-term wind speed time-series. A critical step 59 

to ensure the reliability of this approach will be the comparison of the so obtained wind erosivity with 60 

horizontal flux of aeolian sediments and Saltiphone counts over their common period of measurement.  61 

In addition, to extend the analysis to the whole Sahelian area, results from Senegal will be compared to 62 

results from Niger (Banizoumbou, 13.54° N, 2.66° E) and Mali (Cinzana, 13.28°N, 5.93° W) (Marticorena 63 

et al., 2010).  64 

 65 

2.2 Site and measurements 66 
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Bambey site is located in the Groundnut Basin (14.43°N; 16.29°W), on lands of the agronomical research 67 

station (Centre National de Recherche Agronomique - CNRA) of the Senegalese Institute for Agronomic 68 

Research (Institut Sénégalais de Recherches Agronomiques - ISRA), about 60 km from the coast and 100 69 

km east of Dakar (Figure 1). It is part of the Western Sahel as defined by several authors (e.g. Lebel and 70 

Ali, 2009; Cowie et al., 2015). The current annual rainfall is approximately 500 mm. Soils are mostly 71 

sandy, with sand content of about 90% or more (e.g. Faye et al., 2018). 72 

Since 2013, a dust monitoring station from the INDAAF network has been deployed. Here, we use 73 

INDAAF 5-minute wind speed and wind direction measured at 6.0 m above ground level (agl) using a 2 74 

dimensional (2D) sonic anemometer (WindSonicTM Gill Instruments Ltd), and 5-minute rainfall measured 75 

at 1.07 m agl with an ARG100 Tipping Bucket rain gauge (Campbell® Scientific company). The accuracy 76 

of these instruments is +-2% at 12 m.s-1, +-3°, and +-1% at 20 mm.h-1 and their detection threshold is 77 

0.01 m.s-1, 1°, and 0.2 mm, respectively. Over the study period (2014-2021), INDAAF missing wind data 78 

were less than 5% in all years but 2017, which thus was discarded for the analysis.   79 

In order to measure horizontal flux of aeolian sediment, wind erosion threshold, and aerodynamic 80 

roughness length, instruments were set up in February 2020 in the framework of the ENCAS (Erosion 81 

éolienNe en zone de Culture d’Arachide au Sahel) research project (Figure 1). In a groundnut field of 82 

about 100 m x 100 m (1 km from the INDAAF station), we installed a rain gauge and 5 anemometers 83 

(same as INDAAF) at 0.25m, 0.66m, 1m, 1.5m, and 1.9m agl, and a Saltiphone (Van Pelt et al., 2009) at 84 

0.08 m agl, that detects the impacts of saltating grains. These measurements were performed with 5-85 

minute time resolution. Missing data were less than 1% over 2020 for these ENCAS dataset (wind speed 86 

and Saltiphone). Simultaneously, horizontal sediment flux was monitored using five masts of 5 sand 87 

traps each (Modified Wilson and Cooke – MWAC; Kuntze et al., 1990; Goossens et al., 2000) at heights 88 

of 0.05m, 0.1m, 0.2m, 0.4m, 0.8m agl, set up downwind the main wind directions of the study plot, i.e. 89 

at its southwestern corner. They were collected approximately every 2 weeks and their content was 90 

weighed with 1 mg precision. Variability of the horizontal sediment flux measured with these devices is 91 

discussed in section 2.2. The groundnut field was made bare and tilled during February 2020; wind speed 92 

(sand traps) measurements started on February 22nd (24th). Then, groundnut was cropped during the 93 

rainy season (short-cycle cultivar, sown on July 8th and 20th because of labor availability, and harvested 94 

on October 26th).  95 
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Figure 1: Up right: Location of Bambey study site in Senegal; Bottom left: drone image of the ENCAS 97

study-site. Instruments were set-up at its southwestern corner (red star). Bottom right: Picture of the 98

ENCAS instruments.99

100

2.3 Horizontal flux computation101

For each sampling period, the horizontal flux density q(z) (kg.m-2) was obtained by dividing the mass of 102

windblown sediments caught in MWAC samplers by their inlet area (0.50 10-4 m²). The horizontal flux 103

densities were then integrated for each mast to compute the horizontal mass flux (kg.m-1) between 0 104

and 0.8 m agl by fitting an exponential equation (least squares method) as proposed by Fryrear and 105

Saleh (1993):106

q(z) = a e(-bz) (1)107

were a and b are adjustment coefficients with units of kg.m−2 and m-1 respectively. The mean of 108

horizontal flux is then computed from the 5 MWAC masts. Mean coefficient of variation among the 5 109

masts was low (44%), and even lower (24%) for the main erosive period.110

111

2.4 Dust Uplift Potential112

The potential erosivity of wind can be assessed by the Dust Uplift Potential (DUP), as defined by 113

Marsham et al. (2011):114

���( ) = !( )" #1 + $%(&)
$(&) ' (1 − $%(&)²

$(&), ) for u>ut, and 0 otherwise (2)115

where !( ) is the wind speed at height  and !-( ) is the threshold wind speed for wind erosion. 116

117
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The DUP provides information on the ability of wind to induce wind erosion (wind erosivity), which 118 

occurs above the threshold wind speed ut (see 2.5). The DUP is computed (from the 5-minute wind 119 

measurements) for the whole year with a constant threshold corresponding to a bare surface to depict 120 

the maximum potential of wind to erode.  121 

An inhibition effect related to rainfall can be accounted for when computing the DUP, as a proxy of the 122 

soil moisture effect. Here, rainfall inhibition on DUP is estimated (in 3.1 only) by setting DUP to 0 if 123 

rain>0.4 mm in 1 hour, during the rain and 12 hours after its end, following Bergametti et al. (2017).  124 

 125 

2.5 Saltiphone and wind erosion threshold 126 

We used the methodology proposed by Abdourhamane Toure et al. (2011) to assess the threshold wind 127 

speed !-  required to compute the DUP. As !- stands for a dry and bare surface (see 2.4), we selected 128 

measurements from March 1st, 2020 to May 31st, 2020 that corresponds to a bare soil, before the onset 129 

of rainfall season and vegetation growth. Following Abdourhamane Toure et al. (2011), we used 130 

Saltiphone and wind measurements acquired on the ENCAS-plot and estimated !-  from the probability 131 

of saltation occurrence depending on wind speed class. Like these authors, we used wind speed classes 132 

of 0.2 m.s-1 (from 0 to 15 m.s-1). For each wind speed class, the probability of saltation is the ratio of the 133 

number of 5-minute periods during which Saltiphone counts were recorded, divided by the total 134 

number of 5-minute periods. For each month, the wind erosion threshold is defined as the class of wind 135 

speed with the probability of saltation occurrence of 50% (Figure 2). We get !- /0234(1.96)= 4.14 m.s-
136 

1 (+/-0.07 m.s-1) as the mean of the three monthly threshold values over this period.  137 

 138 

 139 

Figure 2: Wind erosion threshold !- /0234(1.9 6) estimation for March 2020 140 

 141 
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Using this threshold value, ���/0234 exhibits a remarkable agreement with both Saltiphone number 142 

of counts and horizontal flux of aeolian sediments (Figure 3). These three datasets being independent, 143 

this ensures the reliability of the threshold value.  144 

 145 

 146 

Figure 3: Normalized cumulative annual horizontal flux of aeolian sediments, ���/0234, and 147 

Saltiphone counts in Bambey over March-December 2020 (R=0.99 and n=21 between horizontal flux 148 

and Saltiphone counts, and between horizontal flux and ���/0234).  149 

 150 

The wind erosion threshold was then applied to !70833: to assess the DUP over the whole time-period 151 

of INDAAF measurements. The correlation coefficient between measured wind speeds ! 70833:(6 6) 152 

and ! /0234(1.9 6) (the highest ENCAS anemometer) over February 22nd – December 31st, 2020 is R= 153 

0.92 (n=89461) with a proportional coefficient of 0.85 (Figure 4). ! 70833:(6 6) is lower than 154 

! /0234(1.9 6) at is it located in a slight lowland and surrounded by scattered woody vegetation, but 155 

exhibits the same dynamics. The translation of !70833: to the ENCAS-plot (to compute the DUP using 156 

the same threshold of 4.14 m.s-1) was thus performed using this proportional coefficient of 0.85 157 

between ! /0234(1.96) and ! 70833:(66).  158 

 159 
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 160 

Figure 4: Scatterplot of wind speed at INDAAF station (at 6m) versus at ENCAS study site (at 1.9m) on 161 

the period February 22nd to December 31st, 2020 (R=0.92; n=89461)  162 

 163 

3. Results and Discussion 164 

3.1 Dust Uplift Potential    165 

In order to further assess the reliability of the threshold wind speed applied to ! 70833:, ���70833: 166 

was computed over 2014-2021 over March-December (to be compared to ���/0234 over March-167 

December 2020) and over the whole year (Figure 5). Normalized cumulated ���/0234 shows a clear 168 

seasonality with about 40% of the 10-month DUP accumulated between the beginning of March and 169 

mid-April, and almost no erosive wind from mid-July to mid-December, similarly to the pluriannual mean 170 

of normalized cumulated ���70833:. Over the whole year, ���70833: reaches 20% of the annual DUP 171 

at the beginning of March, 50% around mid-April, and about 90% mid-July. In addition, ���70833: 172 

shows a clear climatological signal as it exhibits a very low interannual variability (minimum and 173 

maximum weekly values of the normalized cumulated DUP, reported in Figure 5, usually differ from the 174 

average value by about 5%, sometimes up to 10%). Thus, this 7-year mean DUP obtained for the 175 

Senegalese study site can be compared to 9-year mean DUP analyzed in previous work for two study 176 

sites in Central Sahel (Bergametti et al.,2017), that also show a clear climatological signal over 9-year 177 

time-series (see Fig. 5 in Bergametti et al., 2017).  178 

 179 
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 180 

Figure 5: Annual cumulative DUP in Bambey averaged at a weekly time-step. Minimum and maximum 181 

over the period (vertical bars) are also reported for INDAAF data. Left: Cumulated and normalized over 182 

March-December 2014–2021 (but 2017) for INDAAF, 2020 for ENCAS. Right: Same as left panel but 183 

over the whole year, for INDAAF data only. 184 

 185 

This comparison shows that the seasonality of wind erosivity in Senegal (Bambey) is different from 186 

Southwestern Niger (Banizoumbou) and Central Mali (Cinzana) over 2006-2015 (Figure 6), where the 187 

proportion of annual DUP sharply increases from 20% to 50% between early May and early June. Figure 188 

6 also shows that the 3 month-period producing the largest proportion (more than 50 %) of annual DUP 189 

in Bambey is February-March-April, whereas it is April-May-June in Banizoumbou and Cinzana 190 

(respectively about 60% and 80%). However, about 90% of the annual DUP is reached in early August 191 

for the three sites. Additionally, although there is a non-negligible range between minimum and 192 

maximum weekly values of DUP, the seasonality of wind erosivity in Bambey is clearly distinct from the 193 

ones of Cinzana and Banizoumbou.  194 

The comparison of the seasonality of normalized cumulated DUP and normalized cumulated rainfall 195 

further shows that the first significant rains occur in Bambey by the beginning of June, reaching about 196 

10% of the annual rainfall around mid-July. In Cinzana and Banizoumbou, they occur by the beginning 197 

of May and 10% of the annual rainfall is reached around early June, i.e. about one month earlier than in 198 

Bambey. Kaly et al. (2015) also observed, in Mbour (on the Senegalese coast, 80 km south of Dakar), no 199 

increase in the monthly mean wind speed during the rainy season but a maximum in February-March 200 

and a later onset of the rainy season than for Cinzana and Banizoumbou. In the following, rainy-season 201 

is thus defined as May-October in Bambey, and April-October in Banizoumbou and Cinzana (as in 202 

Bergametti et al., 2017), with the dry season encompassing the rest of the year.  203 

 204 
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 205 

Figure 6: Top: Location of the three Sahelian sites; Bottom left: Annual cumulative DUP and rainfall 206 

averaged over 2014–2021 (but 2017) in Bambey (Senegal), 2006–2015 (but 2007) in Cinzana (Mali) 207 

and 2006-2015 (but 2014) in Banizoumbou (Niger), at a weekly time-step. Bottom right: idem for DUP 208 

only, with minimum and maximum over each weekly period (vertical bars). Figure adapted from Fig. 7 209 

in Bergametti et al. (2017)  210 

 211 

In Bambey, about 60% of wind erosivity is thus related to the dry season, but only 2% in Cinzana and 212 

14% in Banizoumbou. In Bambey, the DUP shows a non-negligible contribution of December (22% of 213 

annual DUP in 2016 and 2021, and between 0 and 5% for the other years; not shown) whereas this 214 

contribution is much lower in Banizoumbou (0.6% in average) and nil in Cinzana. Altogether, DUP 215 

inhibition related to rain in Bambey is thus very low, ranging from 2% (in 2016) to 6% (in 2014) of annual 216 

DUP, whereas it is about 25% for Banizoumbou and Cinzana (Bergametti et al., 2017).  217 

Our observations are in agreement with the characteristics of MCS observed in the Sahelian area. These 218 

MCS usually form in Eastern and Central Sahel and propagate westward (Houze, 2004; Futyan and Del 219 

Genio, 2007), reaching their maximum intensity before weakening when approaching Western Sahel 220 

(Roca et al., 2005; DeLonge et al., 2010), with typical trajectory from genesis to lysis of about 1000 km 221 

and a typical lifetime of about 1 day (Vizy and Cook, 2018). Wind erosivity in western Sahel is thus mostly 222 

due to the winds occurring during the dry season.  223 

 224 
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225 

 226 

Figure 7: Diurnal cycle of wind speed: 2014-2021 pluriannual mean of the 5-minutes INDAAF values 227 

averaged over each month and their standard deviation (continuous lines); idem for ENCAS wind speed 228 

but on the period March 1st to December 31st, 2020 (dotted lines) 229 

 230 

In order to check if high wind speeds in Bambey were related to NLLJ, we analyzed the diurnal cycle of 231 

wind speed (Figure 7): it exhibits a slight increase in the morning during the dry season, likely related to 232 

the NLLJ, yet in a lesser extent than for the other Sahelian sites (see Fig. 1 in Bergametti et al., 2022). It 233 
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also exhibits a daily maximum in the late afternoon during the end of the dry season and the rainy 234 

season, which differs from other Sahelian study sites. 235 

  236 

 

 

Figure 8a: Contribution to annual DUP by wind direction in Bambey: INDAAF 2014-2021 pluriannual 

mean (black); ENCAS March 1st to December 31st, 2020 (red).  

8b: Contribution to annual DUP by wind speed over 2014–2021 (but 2017) in Bambey: INDAAF 2014-

2021 pluriannual mean (black); ENCAS March 1st to December 31st, 2020 (red) 

 237 

A large proportion of annual DUP in Bambey is provided by north-northwestern winds, as illustrated for 238 

both ENCAS and INDAAF wind measurements in Figure 8a. In terms of pluriannual mean (INDAAF 239 
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measurements), 35% of annual DUP is provided by directions 320°- 350° (potentially related to the sea 240 

breeze), thus as much as the proportion of DUP (35%) provided by northern to eastern winds (0°-90°, 241 

i.e. Harmattan wind regime). The contribution of winds blowing from other directions (90°-320°) is low 242 

(21%); more specifically, contribution of winds from 150°-300° is about 5% of the annual DUP. 243 

Accordingly, Kaly et al. (2015) observed in Mbour almost no southwestern winds.  244 

Furthermore, a large part of annual DUP in Bambey is due to wind speeds ranging between 4.14 and 6 245 

m.s-1, for both ENCAS and INDAAF measurements (Figure 8b). In terms of pluriannual mean (INDAAF 246 

measurements), 76% of annual DUP is provided by these wind speed classes, and 16% by wind speeds 247 

ranging between 6 and 7 m.s-1. Only 3% of the annual DUP is related to wind speeds larger than 8 m.s-
248 

1, and 1% to wind speed larger than 10 m.s-1. This is in agreement with results by Cowie et al (2015) who 249 

observed a narrow shape of wind speeds contribution to DUP just above the threshold for western 250 

Sahel.   251 

 252 

3.2 Aeolian flux 253 

The analysis of the seasonality of wind erosivity across the Sahel can be further substantiated by 254 

scrutinizing the few recent measurements of local wind erosion in this area. The horizontal flux of 255 

aeolian sediments (G) in Bambey (2020) exhibits a marked seasonality (Figure 3), with about 70% of the 256 

annual flux accumulating from late February (start of measurements) to the end of April. This seasonality 257 

is in agreement with that observed by Niang (2019) in northern Senegal. G measured in Bambey 258 

amounted 564 kg.m-1 from February 24th to December 31st, 2020.  259 

As the ENCAS-plot was made bare at the beginning of ENCAS monitoring, and as wind erosivity for this 260 

study site is very low during the rainy season (i.e. when vegetation starts growing), the most relevant 261 

comparison to existing measurements in the Sahel is with other bare surfaces (Table 1). Over the dry 262 

season only, G in Bambey (Senegal) reaches comparable amounts as for a bare surface in Banizoumbou 263 

(Western Niger) over 2006-2008. As the rainy-season contribution to annual G is very low in Bambey 264 

compared to Banizoumbou, annual G is also much lower. Dry-season and rainy-season G in Bambey are 265 

both much lower than observations for a bare dune in Kilakina (southeastern Niger, 13.72°N, 10.75°E) 266 

over 2012-2016. Annual flux is thus much larger in Kilakina than in Bambey. 267 

 268 

 Bambey 2020 Banizoumbou (2006-2008) Kilakina (2012-2016) 

G dry season (kg.m-1) 405 388 +/- 96 2047 +/- 1207 

G rainy season (kg.m-1) 159 828 +/- 490 2180 +/- 1014 

G total (kg.m-1) 564 1461 +/- 446 4228 +/- 1669 

Prop dry season (%) 72 27 +/- 1 44 +/- 23 
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Prop rainy season (%) 28 73 +/- 1 56 +/- 23 

Table 1: Horizontal flux amounts (kg.m-1) and proportion for the rainy season and dry-season in 269 

Bambey (Senegal; this study), Banizoumbou (western Niger; Abdourhamane Toure et al., 2011), and 270 

Kilakina (eastern Niger; Abdourhamane Touré et al., 2019), for a bare surface.  271 

 272 

Altogether, this suggests that: (i) wind erosivity during the dry-season would be of similar amplitude in 273 

Senegal and Western Niger, but larger in Eastern Niger, and that (ii) the rainy-season wind erosivity is 274 

much lower in Western Sahel than in Central Sahel. However, interannual variability of these observed 275 

horizontal fluxes is relatively large and these results thus need to be further substantiated by long-term 276 

measurements.  277 

 278 

4. Conclusion  279 

The combination of datasets from long-term wind measurements (INDAAF) and 10-month wind and 280 

wind erosion measurements (ENCAS) provides a deep insight into the seasonal characteristics of wind 281 

erosion and wind erosivity in Senegal. The analysis of both datasets demonstrated that the largest 282 

proportion of annual wind erosivity in Western Sahel occurs from February to April – thus during the 283 

dry-season - and is related to wind speed just above the erosion threshold likely related to a Low Level 284 

Jet. This observation clearly differs from what have been observed in Central Sahel, where most wind 285 

erosivity is due to high winds from convective systems at the onset of the rainy season (around June). 286 

However, amounts of horizontal flux of aeolian sediments during the dry season are of the same order 287 

in Senegal and in western Niger, but lower than in eastern Niger. As the rainy season only induces a very 288 

low horizontal flux in Senegal, its annual aeolian flux (in mass) is thus sensibly lower than for study sites 289 

in Central Sahel.   290 

Altogether, our results show that the seasonality of wind erosivity is not homogeneous over the Sahel. 291 

MCS are likely to provide less high wind speeds in Senegal than in Central Sahel. Dry-season wind 292 

erosivity in Western Sahel is similar to that in Western Niger, which is lower than in Eastern Niger. Rainy-293 

season wind erosivity decreases from Western Niger to Senegal, but with approximately similar 294 

amplitude between Eastern and Western Niger. Thus, in order to prevent wind erosion and soil nutrients 295 

depletion (e.g. through land use practices), attention should be paid to the location in the Sahel and the 296 

associated seasonality of erosive winds. Further investigations are needed to interpret this contrasted 297 

seasonality in relation with climate mechanisms in the Sahel.   298 
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