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Abstract:

In Senegal, climate change raises concerns about the availability of reliable climate
information to guide policymakers in developing effective adaptation strategies and reducing
population vulnerability. To address this, we examined hydro-climatic variability and change
in the Ferlo catchment, a region of socio-economic importance. Using observational data from
the Climatic Research Unit (CRU) and outputs from regional climate models (REMO, CCLM4-
8-17, and RCA4) under RCP4.5 and RCP8.5 scenarios, we assessed future climate trends. The
results indicate a significant decrease in average and cumulative rainfall, marked by lower
isohyets and a southward shift across the basin. The rainy season is projected to shorten between
2006 and 2100, lasting around 85 days in the north, 90 in the center, and 98 in the south
compared to 89, 94, and 103 days respectively during 1976-2005. Additionally, a reduction in
mean daily rainfall intensity from north to south is projected. These changes highlight the
urgent need for adaptation. Policymakers must revise agricultural calendars, improve water
resource management, and adapt livestock practices. Furthermore, implementing social safety
nets and early warning systems will be essential to protect vulnerable communities from
increased climate-related risks and ensure resilience in the face of growing climatic challenges.

Keywords: Hydro-climatic indices, climate change, Variability, Ferlo Catchment.

1 Introduction

The vital role of water for life on earth hydrological cycle, availability, and quality
and for activities in general makes scientists of groundwater and surface water [1]. It is
and managers now concerned about the considered to be one of the most serious
consequences of climatic hazards on the threats to sustainable development, with
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expected adverse effects on human health,
food security, economic activity, water, and
other natural resources. While the global
climate has natural variations, according to
the fifth IPCC report, most of the observed
rise in global mean temperature since the
middle of the 20" century is most likely due
to  the  greenhouse gas (GHGs)
concentrations [2]. The climate variability
impacts vary from one region of the globe
to another, with particularly important
socio-economic consequences in developing
countries [3].

Africa is the most vulnerable continent due
to its high exposure and low adaptive
capacity [4]. Several impact studies over
West Africa have shown that water
resources are significantly impacted by
climate change ([5] , [6]). For much of
Africa, knowledge about recent climate
change is limited, due to weak climate
monitoring and gaps in coverage that
continue to exist [2]. According to [7], West
Africa is among the most affected areas,
where the key development sectors of
Sahelian countries, notably the
environment, agriculture, and water
resources, are considered highly vulnerable
to climate change. The latter will be
accompanied by new rainfall and stream
flow regimes. [8] reported irregularities in
the rainy season, an increase of extreme
rainfall and temperatures over the region;
this is threatening food security.

In Senegal, it presents serious risks for
agriculture, which is mainly rain-fed, water
resources, and coastal areas. These three
sectors occupy an important place in the
national economy and their sensitivity to
the climate impact is considered in the
Emerging Senegal Plan [9]. Given the

vulnerability of these resources, the
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evolution of water resources is becoming a
worrying issue for many localities in
Senegal, particularly the Ferlo zone, where
agriculture, breeding, and forestry are the
main activities of the populations. In this
context, our study aims to analyze the
hydroclimatic conditions and to establish
indicators of climate change in the Ferlo
catchment.

The paper is structured as follows: the data
and methods are described in Section 2.
The results and discussions are presented in
Section 3, and the conclusion is given in

Section 4.

2 Material and methods

2.1 Study Area of the

watershed of Ferlo

The study is focused on the Ferlo
catchment located in Senegal (West
Africa). It is bounded by the Senegal River
Valley to the north and the groundnut
basin to the south. The Ferlo catchment
area (Figure 1) lies between latitudes 16°15
and 14°30 North and longitudes 12°50 and
16° West. It covers an area of about 70,000
km? It is the largest eco-geographic region
in Senegal, with the highest number of
pastoralists of any other region in the
country. Extensive livestock farming in this
area uses natural pastures [10] and operates
in two distinct modes. During the rainy
season, the pasture is essentially made up
of the herbaceous stratum, while during the
dry season, the woody stratum contributes
very strongly to the livestock's diet.
Ferlo is located in the Sahelian domain
characterized by the alternation of two

seasons: a dry season that lasts 9 months

Page 167 of 184



A. Ndiaye et al. / RAMReS Sciences des Structures et de la Matiére

(October to June) and a rainy season of 3
months. Rainfall remains low and very
unstable with an average of 422.6 mm/year
for a coefficient of variation of 0.3 over the
period 1951-2004 [11] . The temperature
generally varies between a minimum of
18°C which can exceed 40°C in May.

2.2 Material

Three types of data were used in this
study: (1) daily rainfall data from four
stations (Sagata, Richard-Toll, Barkedji,
and Linguére) available for the period 1981-
1990 and obtained from Senegal's National
Meteorological Agency (Figure 1); (2)
monthly gridded data of rainfall and
temperature from the Climatic Research
Unit (CRU). These data have a horizontal
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(spatial or horizontal) resolution of 0.5° x
0.5° (e.g., 50 km x 50 km) for the period
1901 to 2013; (3) daily data from a set of
regional  simulations  (historical —and
scenarios) from the Coordinated Regional
Climate Downscaling Experiment [12] over
Africa on a 0.440 grid. They cover the 1950-
2100 period under the representative
concentration pathway scenarios (RCP4.5
and RCP8.5). For this study, we used four
regional models (Table 1), each of which
included four climate variables
(precipitation, mean surface temperature,
maximum, and minimum temperature). In
addition to these variables, one of the
models (REMO) contains other variables,
such as total runoff and surface runoff.
These models have already been used
successfully in Africa [13-17].

Geographical location of the Ferlo
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Fig. 1. Geographical situation of the Ferlo catchment.
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Table 1

Characteristics of the climate models used.

RCM Models Driving GCM Institution Variables Experiment

REMO MPI-M-MPI-ESM MPI-CSC Pr; mrro,mrros historical
rcpd.5
rep8.5

CCLM4-8-17 ICHEC-EC- CLMCom Pr historical

EARTH rcp4.5

rep8.5

RCA MIROC-MIROC)H SMHI Pr historical
rcpd.5
rep8.5

CCIM4-8-17 MPI-M-MPI-ESM MPI-CSC Pr historical
rcpd.5
rep8.5

2.3 Methods

The analyses are mainly focused on
some hydrological parameters and climate
indices. For the former, we compute the
runoff coefficient; its equation is given by
the following:

RQ
Cr =P, (1)

Where R, is Blade water run-off and Pr is
total precipitation considered during the
rainy season (JJASO). To determine the
contribution of each runoff component to
the total runoff, we calculated the ratio of
each component (surface and base flow) to
the total runoff.

RS
rst = R‘t (2)
R)

Where R, is the base runoff and R, is the
total runoff. Furthermore, we have also
estimated the mean rainfall intensity and
frequency, the rainy season onset (start),
cessation (end) and length. The rainy
season onset (RSO) is defined as the first

date after May 1st when at least 15 mm of
rainfall occurs over a period of 3
consecutive days, with no dry spell longer
than 10 days within the following 30 days
[18] (sentence to be reformulated, not
clear). The rainy season cessation (denoted
RSC) is defined as the date after September
1st on which a minimum of 20 consecutive
days without rainy days (rainfall less than
Imm). The rainy length (denoted RSL) is
obtained by the subtraction between the
end and beginning dates of the season (RSL
= RSC — RSO).

To evaluate the change of hydro indices in
the future, we have considered two horizons
under two scenarios RCP4.5 and RCP8.5
described by [19]: the near future, which
expands from 2021 to 2050, and the far
future from 2071 to 2100; the reference
period expands from 1976 to 2005. This
study was used to characterize future
changes compared to the baseline (1971-
2005).

The future changes of each hydro climate

index (I) are estimated as :

I = 100, Z2H5T (4)

HIST
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Where FL represents the average over the
near and far future (2021-2050, 2071-2100)
and HIST is the mean value of the hydro
climate index over the period (1976-2005).

3 Results
3.1 Climatic indices

3.1.1 Variation of isohyets
in the past (1976 to 2005)
and in the future (2021 to
2051 and 2071 to 2100)

With regard to spatial variation in the
future, our studies reveal for the periods
2021-2050 and 2071-2100 under the
scenarios (rcp4.5 and rep8.5) a spatial
variation of isohyets towards the south. For
the near future (Figure 2, left), a much
greater shift from the reference period is
observed under the RCP8.5 scenario than
under the RCP4.5 scenario. This period is
marked by the disappearance of the 600
mm isohyet and the presence of the 200 mm
isohyet towards the north of the basin. This
confirms the decrease in rainfall in the
future.

For the distant future, a migration of the
300 mm isohyet towards the center of the
basin and the presence of the 500 mm
isohyet in the south of the basin are

observed (Figure 2, right). These low-value
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isohyet shifts will symbolize a significant
decrease in precipitation in this area.
Therefore, as one moves southward in the
area, rainfall increases, which is confirmed
by the work of [20], who mentions a
migration of 400 and 500 mm values toward
the south in the 1970s.

3.1.2 Fwvolution of precipi-
tation intensity and accumu-

lation in the future

Figure 3 shows the spatial change in
daily rainfall intensity obtained from the
ensemble average of the four climate
models. The latter (Figure 2) shows an
irregular variation with lower intensities in
the North than in the South. Furthermore,
the evolution of the intensity in the future
varies irregularly according to the periods
(near future, far future), and scenarios
(RCP4.5, RCP8.5). In the near future,
both scenarios show respectively a decrease
(up to -8%) in the relative gap in the North
and the Central Eastern part, but also an
increase of 2 to 10% for the rest of the
Basin. In the distant future, the decrease in
the relative gap will be observed in almost
all parts of the basin, but much more
intensely in the North (-8 and -10%) with
RCP8.5.
The results are consistent with those of [21]
and [22| in Senegal, who demonstrated a
decrease in rainfall under the RCP8.5

scenario.
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Fig. 2. Mean Isohyet, of the multi-model mean (MMM), for the historical period (black line),
rcpd.5 (blue line), and rep8.5 (red line): (left) for the near future (2012-2050) and (right) for

the far future (2017-2100).

change of intensity near future ropd.b -

change of intensity far future repd.6

16.5 (a}

16

15.5

15

14.5

16.5

1€

15.5

15

14.5

—-10

Fig. 3. Relative Changes (in %) of seasonal precipitation intensity obtained from the multi-
model mean (MMM): (a) and (b) are changes under RCP4.5 for the near and far future,
respectively. (¢) and (d) are changes under RCP8.5 for the near and far future, respectively.
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For cumulative daily rainfall (Figure 4), the
overall average of the models predicts a
decrease in the future that is unevenly
distributed in space and time over the
whole Ferlo area. In the near future, the
RCP 4.5 and RCPS8.5 scenarios show a
much greater decrease in cumulative
rainfall in the south than in the north, with
values ranging between -6 and 3%
respectively in these areas. In the distant
future, the RCP4.5 scenario predicts a
decrease of -3% almost homogeneous over
the entire extent of the Basin; the RCP8.5
scenario observes a significant decrease that
can go as far as - 45% in the North, from -
27 to -39% in the center, and -15 to -24%
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in the south of the Basin. The results are in
line with those of some previous studies.
For example, [23] found a decrease of
around 12.6 % by 2100 in the western
Sahel. In Senegal, some studies also show
this decrease in rainfall [21, 22, 24] under
RCP8.5. [21] found a strong decrease in
rainfall by 2080-2099 under the RCP8.5
scenario in Senegal. What about RCP4.5

[25] highlighted that the reduction in
average rainfall in this region of West
Africa could be partly caused by a
weakening of moisture from local sources,

which slows the hydrological cycle.
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Figure 4: Relative Changes (in %) of cumulus obtained from the multi-model mean (MMM):

(a) and (b) are changes under RCP4.5 for the near and far future, respectively. (c¢) and (d) are

changes under RCP8.5 for the near and far future, respectively.
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3.1.3 Rainy season length

variation in the future

Figure 5 shows the spatial variation of
the rainy season. This variation is irregular
in time (near and far future) according to
the RCP4.5 and RCP8.5 scenarios. The
general average of the models shows a
decrease in the rainy season. This decrease
in the

extreme northern areas than in the south.

will be much more important
In the coming years, the RCP4.5 scenario
predicts a decrease of up to -10 to -15% in
the north and -5% in the south. However,
within the RCP8.5 scenario, the models
predict a +5% increase in season length in

the south-east of the basin.
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In the far future (2071-2100), the decrease
is almost homogeneous from the northwest
to the southeast. The RCP8.5 scenario
predicts a decrease of -20 to -25% in the
northwest and -5 to -15% in the central and
southwestern parts of the catchment area,
respectively. This variation in the onset
and offset of the rainy season contributes to
the observed changes in its duration over
time and space.

These results are in line with the studies of
[26], who said that the beginning (onset)
and end (cessation) of the rainy season in
Senegal display a dual gradient: one
oriented from southeast to northwest for
the onset of the season, and another from

south to north for the end of the season.
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Figure 5: Relative Changes (in %) of the length of the rainfall period obtained from the multi-
model mean (MMM): (a) and (b) are changes under RCP4.5 for the near and far future,
respectively. (¢) and (d) are changes under RCP8.5 for the near and far future, respectively.
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3.2 Hydrological indices

3.2.1 Change in runoff

coefficient

The spatial variation of the runoff
coefficient in the Ferlo catchment is
presented in Figure 6. The following results
are calculated using the REMO2009 model.
The variation is homogeneous in the future
under the different scenarios RCP4.5 and
RCPS8.5, with positive values in the north
and negative values in the center and south
of the basin.

In the future (near and far) under the
RCP4.5 scenario and in the near future
under the RCPS8.5 scenario, the value
recorded in the North is between +10 and
+120%.

In the center and south of the area, the
runoff coefficient will be negative and varies
between -10 to -100%.

However, in the distant future, with the
RCP8.5 scenario, the runoff coefficient will
decrease in the North until it reaches values
between +10 and +30%.

This trend observed in the North could be
due either to the vegetation cover, the soil
types, or the location of the station, such as
the Richard-toll station located in Senegal.
The spatial distribution of vegetation cover
in the Ferlo region, as illustrated in figure
7, reveals a significant spatial heterogeneity
in NDVI values during the 2023 rainy
season (June to August). Higher NDVI
values are concentrated in the southern and
eastern parts of the basin, indicating denser
vegetation, while lower NDVI values
dominate the northern zone, reflecting
more arid or sparsely vegetated conditions.
This vegetation pattern supports the
spatial variation of the runoff coefficient

presented in Figure 6, derived from the
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REMO2009 model under RCP4.5 and
RCP8.5 scenarios. The projected increase
in runoff coefficient in the northern region,
with values ranging from +10% to +120%
in the near future, aligns with the lower
NDVI values observed, suggesting limited
vegetation cover and thus greater surface
runoff. Conversely, the central and
southern zones exhibit negative runoff
coefficient  values (-10% to -100%),
consistent with the denser vegetation
detected by higher NDVI values, which
likely promote increased infiltration and
reduced runoff. In the distant future under
RCPS8.5, the projected decline in runoff in
the north (to +10-30%) may be partially
influenced by gradual vegetation recovery,
though this remains limited. These
observations underscore the potential
influence  of  vegetation cover on
hydrological dynamics, particularly in
explaining localized trends near stations
such as Richard-Toll in northern Senegal.

Figure 8 illustrates the spatial distribution
of surface soil moisture in the Ferlo
catchment during the period from June to
August 2023. A clear heterogeneity is
observed, with a gradual increase in soil
moisture from the northwest to the
southeast of the basin. The lowest values
(around 0.07 m3/m?) are found in the north
and central-western areas, while the
southern and southeastern zones show
higher soil moisture levels, reaching up to
0.17 m3/m3. This spatial pattern likely
reflects the influence of rainfall gradients,
soil types, and denser vegetation cover in
the southern parts of the basin, as already
highlighted in figure 7 (NDVI). These
results support the variations in the runoff
coefficient described in figure 6. Indeed, the
low soil moisture observed in the north

could explain the positive runoff coefficient
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values in that region, as drier soils are less
capable of water infiltration, thereby
favoring runoff. Conversely, the more
humid and vegetated southern zones show
greater infiltration capacity, reducing
surface runoff and explaining the negative

values of the runoff coefficient. Therefore,

gmdMuMntmmmmc.WdMoMtfcwmb
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the joint analysis of figures 6, 7, and 8
highlights the interdependence between
vegetation cover, soil moisture, and runoff
dynamics, underlining the impact of local
physical conditions on the future evolution
of the hydrological response of the Ferlo

basin.

Fig. 6. Relative Changes (in %) of the runoff coefficient obtained from the model REMO2009:
(a) and (b) are changes under RCP4.5 for the near and far future, respectively. (c¢) and (d) are

changes under RCP8.5 for the near and far future, respectively.
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3.2.2 Temporal variation of

hydroclimatic indices

In this section, the climate indices are
calculated from 1971 to 2100 at reference
stations like  Richard-toll, Ranerou,

Barkedji, and Velingara-ferlo.

3.2.2.1 Temporal wvariation of

rainfall intensity and

accumulation

Figure 9 shows the temporal evolution
of daily precipitation intensity for four
reference stations: Richard-Toll, Barkedji,
Ranérou, and Vélingara-Ferlo. Historical
data (1971-2005) are represented in black,
while future projections under the RCP 4.5
and RCP 8.5 climate scenarios (2006-2100)
are shown in blue and red, respectively.
The average precipitation intensity gene-
rally ranges from 3.5 to 4.3 mm per day,
with irregular variations over time and
across stations. The northern stations,
Richard-Toll and Barkedji, exhibit lower
and relatively stable intensities. For
instance, Richard-Toll shows a historical
intensity of around 4 mm/day, with a slight
decrease around 2000. Under RCP 4.5,
strong variability is observed, with an
initial peak followed by a gradual decrease
after 2040. Under RCP 8.5, intensity first
increases and then stabilizes around 4
mm/day. Barkedji shows a slight decrease
before 2000 and relatively stable project-
tions between 3.5 and 4 mm/day, with less
fluctuation compared to Richard-Toll. The
southern stations, Ranérou and Vélingara-
Ferlo, exhibit higher intensities and more
pronounced variations. Ranérou shows a
slight historical decrease before 2000,
followed by projections fluctuating around

4 mm/day, with peaks around 2030 and
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2080, and a slight downward trend at the
end of the period under RCP 8.5.
Vélingara-Ferlo begins with a high
historical intensity (~5 mm/day), which
significantly decreases around 2000. Future
projections indicate an average intensity of
around 4 mm/day with regular fluctua-
tions, followed by a notable decrease
toward the end of the century, especially
under RCP 8.5. Future scenarios show
variations around the 1976-2005 mean,
sometimes higher and sometimes lower.
Notably, between 2041 and 2056, a decrease
in intensity is projected at Richard-Toll
under both scenarios, while at Ranérou, a
similar decline is expected between 2051
and 2085. This figure illustrates significant
variability in daily precipitation intensity
depending on location and climate scenario.
In summary, northern stations show lower
and more stable intensities, whereas
southern stations exhibit higher intensities
with more pronounced fluctuations. The
RCP4.5 and RCP8.5 scenarios follow
generally similar trajectories, with a more
marked downward trend under RCP8&.5 by
the end of the 21st century. Contrary to the
spatial variation of the daily precipitation
intensity according to the reference
stations, the interannual accumulation is
much greater at the southern stations than
at the northern stations (Figure 10). In
fact, the overall average of the models
shows a very irregular interannual variation
over time with significant values in the past
(1971-2005) but decreasing in the future
under the two scenarios RCP4.5 and
RCP8.5. At the station level, the
interannual average cumulative rainfall is
around 160 mm at Richard-Toll, 267 mm
at the Barkedji, and 281 mm at the
Ranérou stations. An average cumulative

value of 325 mm is observed over the whole
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period in the southern zone represented by

the Velingara Ferlo station.
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3.2.2.2 Spatial variation in the

length of the rainy season

Figure 11 gives a characteristic for the
Barkedji,
Velingara - Ferlo) during the periods 1971
to 2005 (historical period) and 2006 to 2100
(future) under the scenarios RCP4.5 and
RCP8.5.

In Table 2, the ensemble average of the

three  stations  (Ranerou,

models showed a season length ranging
from 89 to 103 days in the period 1971-2005
and varies from 84 to 98 days in the period
2006 to 2100 under the RCP4.5 and
RCPS8.5 scenarios.

At the Ranérou station, the period of 1971
to 2005 recorded a season of 94 days, but will
decrease to 90 and 88 days in the period of
2006 to 2100 under the RCP4.5 and RCP8.5
scenarios, respectively. In Barkedji station,
we recorded by the ensemble mean 89 days
on the historical part and decreased to 85
and 84 days, respectively, in the future under
the RCP4.5 and RCP8.5 scenarios. At
Vélingara-Ferlo, we note a season length of
103 days in the past (1971-2005) and will
observe a decrease in the future to 98 and 97
days under the scenario.

This variation in length is irregular in time
and space (Figure 9), with much higher
values in the south than in the north, but
also increases more under the RCP48.5
scenario than under the RCP4.5 scenario.

The latter results are aligned with those of

Table 2

Length of the rainy season in the period 1971-2100.

Vol. 9, N° 1 (2025) 166-18)

[27], who suggests that the average length of
the rainy season decreases from south to

north in Senegal.

3.2.2.3 Runoff coefficient

The runoff coefficient is often used to assess
runoff potential. In the Ferlo watershed, it is
calculated to determine the relationship
between rainfall and runoff. This coefficient
is highly sensitive to the degree of surface
waterproofing, as well as to the slope and the
connectivity of runoff surfaces.

The results based on this index (Figure 12)
calculated from our reference station, which
is Richard-toll, show that in the past (1976
to 2005) the runoff coefficient was around
0.35 with the maximum observed in the 2005
year.

In the future, the scenarios show a
significant decrease in the runoff coefficient
under both RCP4.5 and RCP8.5. This trend,
observed across several stations, could be
explained by multiple factors. One major
factor is the increase in vegetation cover due
to changes in rainfall patterns, which
promotes greater infiltration and reduces
surface runoff. Additionally, soil types with
higher permeability may further limit runoff.
The geographical location of some stations,
such as Richard-Toll, which is situated in a
relatively flat area with sandy soils, also
contributes to lower runoff coefficients under

future climate conditions.

Periods Historical (1971-2005) RCP4.5 (2006-20100) RCP8.5 (2006-2100)
Stations
Barkedji Station 89 days 85 days 84 days
Ranerou Station 94 days 90 days 88 days
Velingara Station 103 days 98 days 97 days
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Fig. 11. Time evolution, from 1971 to 2100, of the multi-model mean (MMM), of the length of
the season in Barkedji, Ranerou and Velingara Ferlo. Black color is for the historical period, Blue
color is for RCP4.5, and Red color is for RCP8.5.
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REMO model data. Black color is for the historical period, Blue color is for RCP4.5 and Red
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3.2.2.4 Comparative Analysis of

Surface and Base Flow
The term flow always refers to the

gravitational circulation of water. It covers

several realities depending on the depth at

which we are located.

which of these

predominates in the Ferlo watershed, the

To determine flows
proportionality ratio is calculated from the
total flow.

The results show an irregular variation in
the proportionality ratios throughout the
Ferlo area (Figure 13). At the Barkedji

richard-toll station

ot
L | bt

june July

August Septemberoctober november
month

ranerou station

il

june july  August Septemberoctober november
month

Vol. 9, N° 1 (2025) 166-18/

Ranérou and Velingara-Ferlo stations, the
proportionality ratio of the surface flow is
much higher than the proportionality ratio
of the base flow during the wettest months
(August and September). Contrary to these
October, and

November are marked by the dominance of

months, June, July,

base flow over surface flow.
At the Richard-toll station, surface runoff
dominates from June to November; this
could be

consistent with the results found in the

dominance over base flow

runoff coefficient (Figure 11).

barkedji station

june uly

velmgara ferlo station

August Septemberoctober november
month

100 1
80
60
40
20
0

june july
month

Fig. 13. Proportionality ratio between surface and base flows with respect to total flow
(JJASON) from 1976 to 2005 in the Ferlo watershed calculated from the REMO mode.
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4 Conclusion

The study projects a future decrease in

annual rainfall across the basin, marked by
a northward shift of isohyets—specifically,
the disappearance of the 600 mm isohyet in
the south and the emergence of the 200 mm
isohyet in the northern Ferlo. This shift
indicates a general regional reduction in
rainfall, with the north experiencing a more
significant decline than the south. Under
the RCP4.5 scenario, rainfall reductions
range from 3% to 8%, while under the more
severe RCP8.5  scenario  (2071-2100),
decreases are between 15% and 45%.
Daily  precipitation intensity  shows
irregular spatial and temporal variability.
In the near future (2021-2050), both
scenarios predict decreased intensity in the
northern and central-eastern basin (up to
8%) but slight increases (2-10%) elsewhere.
By 2071-2100, intensity declines almost
basin-wide, especially in the north (-8 to -
10%) under RCP&.5. Intensity averages 5—
10 mm/day, with some stations like
Richard-toll recording peaks above 15
mm/day. The rainy season length is
expected to decrease by 10-15% in the
north and 5% in the south under RCP4.5
in the near term, whereas RCP8.5 forecasts
a 5% increase in the southeast. In the
distant future, the rainy season shortens
almost uniformly, with up to 25%
reductions in the northwest. Average rainy
season durations slightly decrease across
stations under RCP8&.5. Runoff coefficients
show declines (-10 to -100%) in the south
and center but increases (+10 to +120%)
in the north initially. Under RCPS&.5 in the
distant future, northern runoff decreases to
+10 to +30%.

Vol. 9, N° 1 (2025) 166-18)

Results align with other Senegalese studies
but highlight overestimation of rainy
season length, possibly affecting onset
projections. Future work should improve
bias corrections, use more models, and
consider alternative agro-climatic methods.
Additionally, reforestation efforts like the
Great Green Wall since 2006 may influence

climate dynamics and model accuracy.
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