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Summary

The Sahel region is exposed to large variability in temperature and precipitation. Climate change is
projected to accentuate the existing variability — however these effects are very heterogenous across
locations in the Sahel, climate scenarios (RCP), climate models and decades. The projected changes
in temperature and precipitation, as well as the associated extremes (heat waves, extreme wet events
and dry spells) are summarized in this section. A detailed analysis for each country is available in the
feasibility studies attached to the funding proposal.

Temperature: In the near future (2016-2035), warming across the region will reach about 1°C above
historical temperatures in both scenarios. By mid-century, the temperature increase in the high
warming scenario will reach up to 2.5°C and even 3°C degrees in the locations in the Northern part of
the continental Sahel — particularly during the dry season (e.g. the Northern part of Mali). On average
in the near future, the difference in warming across scenarios will be limited from 0.1 to 0.5 degrees
depending on the regions. However, by mid-century, the difference in warming becomes more
pronounced with up to 1°C temperature gradient between RCP4.5 and RCP8.5. Coastal areas are
projected to warm slower than continental zones, independently from the climate scenarios. For
example, in Gambia, there is 1°C gradient in in warming by mid-century in the high warming scenario
(RCP8.5) between the Easternmost (landlocked) and Westernmost (coast) areas. Overall, in all
countries, the dry season is projected to warm faster than the rain seasons.

The length of heat waves, defined as daily temperature above the 9gh percentile of the daily
temperature in the reference period (1986-2005), is projected to dramatically increase. Temperatures
that were historically unprecedented could be observed for durations exceeding 30 days as in the
Southern regions of Niger (approx. 35 days in the high warming scenarios).

Precipitation: In the Sahel region, precipitation projections face greater uncertainties than temperature.
Overall, the main picture that emerges is consistent with the most recent publications on the impacts fo
climate change in the Sahel region. Three main areas are to be distinguished: The Western part of the
Sahel (Gambia, Senegal, Western Mali) could face significant decrease in the depth of precipitation in the
rain season ranging from -10 to 20% on average — particularly for the Northern part of Senegal. The
second zone starts from Eastern Mali, Burkina Faso, Niger and Chad. On average, in these regions,
climate change could lead to a potential increase in mean precipitation in both dry and rain seasons.
However, this increase mean precipitation in the central Sahel is projected to be accompanied by (1) a

significant increase in the number of days with extreme wet precipitation above goth percentile of the
historical distribution of daily precipitation and (2) more frequent days of dry spells during the rain seasons.
This is particularly the case of Chad, which is projected to benefit from an increase in mean precipitation in
the rain season of up to 20% compared to historical precipitation within the same season, but with an
increase by almost 1 day in unprecedented extreme wet precipitation event and up to 4 days in the duration
of dry spells also in the rain season.
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1. Temperature
1.1. Mean temperature
1.1.1. Mid-warming scenario

Temperature in the Mid-Warming Scenario (RCP4.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared fo temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the lowest increase in
temperature in the rain season are Banwa in Boucle du Mouhoun with 0.84°C (high confidence),
Passoré in Nord with 0.85°C (high confidence) and Zondoma in Nord with 0.86°C (high confidence).
On the opposite side, Loroum in Nord with 0.97°C (high confidence), Oudalan in Sahel with 0.93°C
(high confidence) and Soum in Sahel with 0.92°C (high confidence) could observe faster increase in
average temperatures. In the dry season, the region projected to become the most affected by
warming is Passoré in Nord with 1.39°C (high confidence).

By mid-century, the areas exposed to the lowest increase in the number of days are Balé in Boucle du
Mouhoun with 1.60°C (high confidence), Banwa in Boucle du Mouhoun with 1.60°C (high confidence)
and Léraba in Cascades with 1.60°C (high confidence). By mid-century, the following regions would
face the highest increase in warming: Oudalan in Sahel with 1.70°C (high confidence), Séno in Sahel
with 1.70°C (high confidence) and Soum in Sahel with 1.70°C (high confidence). In the dry season,
the region exposed to the highest warming would be Passoré in Nord with 1.39°C (high confidence).
Increasing temperature could lead to decreased human, livestock and agricultural productivity.



1.1.2. High-warming scenario

Temperature in the High-Warming Scenario (RCP8.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.
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In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the lowest increase
in temperature in the rain season are Balé in Boucle du Mouhoun with 0.92°C (high confidence),
Banwa in Boucle du Mouhoun with 0.92°C (high confidence) andTuy in Haut-Bassins with 0.93°C
(high confidence). On the opposite side, Oudalan in Sahel with 1.11°C (high confidence), Séno in
Sahel with 1.06°C (high confidence) and Soum in Sahel with 1.05°C (high confidence) could face
much higher average temperatures. In the dry season, the region projected to become the most
affected by warming is Oudalan in Sahel with 1.22°C (high confidence). By mid-century, the following
regions would be the most severely affected by warming: Loroum in Nord with 2.20°C (high
confidence), Oudalan in Sahel with 2.20°C (high confidence) and Soum in Sahel with 2.20°C (high
confidence). In the dry season, the region exposed to the highest warming would be Balé in Boucle
du Mouhoun with 1.33°C (high confidence). This increase in temperature could lead to detrimental
reduction in human, livestock and agricultural productivity.



1.2. Temperature extremes

1.2.1. Mid-warming scenario

Temperature Extremes in the Mid-Warming Scenario (RCP4.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.

Dry Season Rain Season
'_/’\/“/" -

~Z
oo
= 0)
D=
b I\)Eh
=e

N3 Change

et (in days)

30

25

S 20

15

10

5= ;
5 G
=0
1, D
N
o2
o C
o<

N L ET %)

Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM?2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Banwa in
Boucle du Mouhoun with 1.6 day(s) (low confidence), Kossi in Boucle du Mouhoun with 1.8 day(s)
(medium confidence) and Kénédougou in Haut-Bassins with 2.0 day(s) (high confidence). On the
opposite side, Kossi in Boucle du Mouhoun with 12.2 day(s) (high confidence), Loroum in Nord with
12.0 day(s) (high confidence) and Yatenga in Nord with 11.9 day(s) (high confidence) could
experience an increase in the frequency of these events. By mid-century, the areas exposed to the
lowest increase in the number of days are Banwa in Boucle du Mouhoun with 4.2 day(s) (high
confidence), Kossi in Boucle du Mouhoun with 4.4 day(s) (high confidence) and Nayala in Boucle du
Mouhoun with 4.6 day(s) (high confidence). At the other side of the spectrum, Banwa in Boucle du
Mouhoun with 24.4 day(s) (high confidence), Kossi in Boucle du Mouhoun with 23.8 day(s) (high
confidence) and Tuy in Haut-Bassins with 22.9 day(s) (high confidence) could experience an increase
in the number of hot days that could potentially leadto affect livestock and agricultural productivity.



1.2.2. High-warming scenario

Temperature Extremes in the High-Warming Scenario (RCP8.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.
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Data: Regional Climate Models (CanESM2,

CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Banwa in
Boucle du Mouhoun with 0.7 day(s) (high confidence), Kossi in Boucle du Mouhoun with 0.9 day(s)
(high confidence) and Kénédougou in Haut-Bassins with 1.2 day(s) (high confidence). On the
opposite side, Loroum in Nord with 10.3 day(s) (high confidence), Yatenga in Nord with 10.2 day(s)
(high confidence) and Oudalan in Sahel with 10.1 day(s) (high confidence) could experience an
increase in the frequency of these events. By mid-century, the areas exposed to the lowest increase
in the number of days are Banwa in Boucle du Mouhoun with 7.4 day(s) (high confidence), Nayala in
Boucle du Mouhoun with 7.5 day(s) (high confidence) and Kénédougou in Haut-Bassins with 8.0
day(s) (high confidence). At the other side of the spectrum, Kossi in Boucle du Mouhoun with 31.5
day(s) (high confidence), Oudalan in Sahel with 31.4 day(s) (high confidence) and Yagha in Sahel
with 31.4 day(s) (high confidence) could experience an increase in the number of hot days that could
potentially leadto affect livestock and agricultural productivity.



2. Precipitation
2.1. Seasonal precipitation

2.1.1. Mid-warming scenario

Precipitation in the Mid-Warming Scenario (RCP4.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 32% of the regions, precipitation could
face high uncertainty while, in the other 68% of the regions, precipitation are projected to increase
(high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Nayala in Boucle du Mouhoun with -1.8% (low confidence),
Sourou in Boucle du Mouhoun with -1.4% (low confidence) and Zondoma in Nord with -1.4% (low
confidence). On the opposite side, Léraba in Cascades with 4.5% (medium confidence), Namentenga
in Centre-Nord with 3.8% (medium confidence) and Séno in Sahel with 3.8% (medium confidence)
could experience a relative increase in mean precipitation during the rain season. By mid-century, the
areas exposed to the largest decrease in precipitation also in the rain season are Nayala in Boucle du
Mouhoun with 0.7% (low confidence), Sourou in Boucle du Mouhoun with 0.8% (low confidence) and
Zondoma in Nord with 1.1% (low confidence). At the other side of the spectrum, Loroum in Nord with
7.0% (medium confidence), Oudalan in Sahel with 6.3% (medium confidence) and Séno in Sahel with
6.2% (medium confidence) could experience a relative increase in mean precipitation during the rain
season.



2.1.2. High-warming scenario

Precipitation in the High-Warming scenario (RCP8.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 14% of the regions, precipitation could
face high uncertainty while, in the other 86% of the regions, precipitation are projected to increase
(high to medium confidence).

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Sourou in Boucle du Mouhoun with 1.1% (medium
confidence), Zondoma in Nord with 1.7% (low confidence) and Yagha in Sahel with 1.9% (low
confidence). On the opposite side, Balé in Boucle du Mouhoun with 7.2% (medium confidence),
Loroum in Nord with 5.9% (medium confidence) and Oudalan in Sahel with 5.2% (medium
confidence) could experience a relative increase in mean precipitation during the rain season. By mid-
century, the areas exposed to the largest decrease in precipitation also in the rain season are Nayala
in Boucle du Mouhoun with -0.8% (medium confidence), Passoré in Nord with -0.7% (medium
confidence) and Zondoma in Nord with -0.4% (medium confidence). At the other side of the spectrum,
Oudalan in Sahel with 8.1% (medium confidence), Séno in Sahel with 8.1% (medium confidence) and
Yagha in Sahel with 7.2% (medium confidence) could experience a relative increase in mean
precipitation during the rain season.



2.2. Extreme wet events

2.2.1. Mid-warming scenario

Precipitation Extremes in the Mid-Warming Scenario (RCP4.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 4.5% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 95.5% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are Kossi in Boucle du Mouhoun with -0.1 days (high
confidence), Sourou in Boucle du Mouhoun with -0.1 days (high confidence) and Passoré in Nord with
0 days (high confidence). On the opposite side, Comoé in Cascades with 0.3 days (high confidence),
Léraba in Cascades with 0.3 days (high confidence) and Namentenga in Centre-Nord with 0.2 days
(high confidence) could experience an increase in the frequency of these events. By mid-century, the
areas exposed to the largest decrease in the number of days with extreme wet events are Nayala in
Boucle du Mouhoun with 0 days (high confidence), Sourou in Boucle du Mouhoun with 0.1 days (high
confidence) and Bam in Centre-Nord with 0.1 days (high confidence). At the other side of the
spectrum, Balé in Boucle du Mouhoun with 0.4 days (high confidence), Banwa in Boucle du Mouhoun
with 0.4 days (high confidence) and Comoé in Cascades with 0.3 days (high confidence) could
experience a in the number of days with extreme wet events that could potentially leadto more
flooding and landslides particularly in hilly and mountainous areas.



2.2.2. High-warming scenario

Precipitation Extremes in the High-Warming Scenario (RCP8.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 4.5% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 95.5% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are Kossi in Boucle du Mouhoun with -0.1 days (high
confidence), Sourou in Boucle du Mouhoun with -0.1 days (high confidence) and Yagha in Sahel with
0 days (high confidence). On the opposite side, Balé in Boucle du Mouhoun with 0.3 days (high
confidence), Nayala in Boucle du Mouhoun with 0.2 days (high confidence) and Oudalan in Sahel with
0.2 days (high confidence) could experience an increase in the frequency of these events. By mid-
century, the areas exposed to the largest decrease in the number of days with extreme wet events
are Kossi in Boucle du Mouhoun with 0 days (high confidence), Sourou in Boucle du Mouhoun with
0.1 days (high confidence) and Zondoma in Nord with 0.1 days (high confidence). At the other side of
the spectrum, Comoé in Cascades with 0.5 days (high confidence), Léraba in Cascades with 0.4 days
(high confidence) and Namentenga in Centre-Nord with 0.3 days (high confidence) could experience
a in the number of days with extreme wet events that could potentially leadto more flooding and
landslides particularly in hilly and mountainous areas.



2.3. Dry spells

2.3.1. Mid-warming scenario

Dry Spell Duration in the Mid-Warming Scenario (RCP4.5)

Change in the number of dry days with precipitation below 1mm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADMZ2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in the
number of days with precipitation below 1mm in the rain season are Mouhoun in Boucle du Mouhoun with -
1.5 days (high confidence), Kénédougou in Haut-Bassins with -1.5 days (high confidence) and Yagha in
Sahel with -1 days (high confidence). On the opposite side, Sourou in Boucle du Mouhoun with 0.8 days
(medium confidence), Comoé in Cascades with 0.7 days (medium confidence) and Zondoma in Nord with
0.5 days (medium confidence) could experience an increase in the frequency of these events. By mid-
century, the areas exposed to the lowest increase in the number of days are Loroum in Nord with -1.3 days
(high confidence), Oudalan in Sahel with -1.3 days (high confidence) and Soum in Sahel with -1.1 days
(high confidence). At the other side of the spectrum, Banwa in Boucle du Mouhoun with 1.4 days (medium
confidence), Sanmatenga in Centre-Nord with 1.2 days (medium confidence) and Houet in Haut-Bassins
with 1.1 days (medium confidence) could experience an increase in the number of dry days that could
potentially leadto lower agricultural productivity.



2.3.2. High-warming scenario

Dry Spell Duration in the High-Warming Scenario (RCP8.5)

Change in the number of dry days with precipitation below 1mm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the least increase in the
number of days with precipitation below 1mm in the rain season are Mouhoun in Boucle du Mouhoun with -
2.6 days (high confidence), Kénédougou in Haut-Bassins with -2.4 days (high confidence) and Passoré in
Nord with -2.1 days (high confidence). On the opposite side, Bam in Centre-Nord with -0.1 days (high
confidence), Sanmatenga in Centre-Nord with -0.3 days (high confidence) and Séno in Sahel with -0.5
days (high confidence) could experience an increase in the frequency of these events. By mid-century, the
areas exposed to the lowest increase in the number of days are Loroum in Nord with 0.7 days (medium
confidence), Oudalan in Sahel with 1 days (medium confidence) and Soum in Sahel with 1.1 days (medium
confidence). At the other side of the spectrum, Nayala in Boucle du Mouhoun with

3.4 days (medium confidence), Sanmatenga in Centre-Nord with 3.3 days (medium confidence) and
Zondoma in Nord with 3.1 days (medium confidence) could experience an increase in the number of
dry days that could potentially leadto lower agricultural productivity.
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Temperature
2.4. Mean temperature
2.4.1. Mid-warming scenario

Temperature in the Mid-Warming Scenario (RCP4.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the lowest increase in
temperature in the rain season are Barh Signaka in Guéra with 1.00°C (high confidence), Bitkine in
Guéra with 1.00°C (high confidence) and Guéra in Guéra with 1.01°C (high confidence). On the
opposite side, Fitri in Batha with 1.20°C (high confidence), Nokou in Kanem with 1.16°C (high
confidence) and Mamdi in Lac with 1.12°C (high confidence) could observe faster increase in average
temperatures. In the dry season, the region projected to become the most affected by warming is
Batha Est in Batha with 1.20°C (high confidence).



By mid-century, the areas exposed to the lowest increase in the number of days are Baguirmi in Chari-
Baguirmi with 1.80°C (high confidence), Loug Chari in Chari-Baguirmi with 1.80°C (high confidence) and
Guéra in Guéra with 1.90°C (high confidence). By mid-century, the following regions would face the highest
increase in warming: Batha Est in Batha with 2.20°C (high confidence), Fitri in Batha with 2.20°C (high
confidence) and Nokou in Kanem with 2.10°C (high confidence). In the dry season, the region exposed to
the highest warming would be Batha Est in Batha with 1.20°C (high confidence). Increasing temperature
could lead to decreased human, livestock and agricultural productivity.

2.4.2. High-warming scenario

Temperature in the High-Warming Scenario (RCP8.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the lowest increase
in temperature in the rain season are Baguirmi in Chari-Baguirmi with 1.14°C (high confidence),
N'Djamena in Chari-Baguirmi with 1.14°C (high confidence) andBitkine in Guéra with 1.14°C (high
confidence)

. On the opposite side, Batha Est in Batha with 1.34°C (high confidence), Fitri in Batha with 1.31°C (high
confidence) and Nokou in Kanem with 1.26°C (high confidence) could face much higher average
temperatures. In the dry season, the region projected to become the most affected by warming is Guéra in
Guéra with 1.14°C (high confidence). By mid-century, the following regions would be the most severely
affected by warming: Batha Est in Batha with 2.60°C (high confidence), Fitri in Batha with 2.50°C (high
confidence) and Nokou in Kanem with 2.40°C (high confidence). In the dry season, the region exposed to
the highest warming would be Nokou in Kanem with 1.37°C (high confidence). This



increase in temperature could lead to detrimental reduction in human, livestock and agricultural
productivity.

2.5. Temperature extremes
2.5.1. Mid-warming scenario

Temperature Extremes in the Mid-Warming Scenario (RCP4.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,

here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM?2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Baguirmi in
Chari-Baguirmi with 1.0 day(s) (high confidence), Loug Chari in Chari-Baguirmi with 1.1 day(s) (high
confidence) and Guéra in Guéra with 1.4 day(s) (high confidence). On the opposite side, Fitri in Batha
with 6.8 day(s) (high confidence), Kanem in Kanem with 5.2 day(s) (high confidence) and Nokou in
Kanem with 4.5 day(s) (high confidence) could experience an increase in the frequency of these
events. By mid-century, the areas exposed to the lowest increase in the number of days are Baguirmi
in Chari-Baguirmi with 3.4 day(s) (high confidence), Loug Chari in Chari-Baguirmi with 3.8 day(s)
(high confidence) and Guéra in Guéra with 4.9 day(s) (high confidence). At the other side of the
spectrum, Fitri in Batha with 21.2 day(s) (high confidence), Kanem in Kanem with 16.0 day(s) (high
confidence) and Nokou in Kanem with 13.1 day(s) (high confidence) could experience an increase in
the number of hot days that could potentially lead to affect livestock and agricultural productivity.



2.5.2. High-warming scenario

Temperature Extremes in the High-Warming Scenario (RCP8.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Loug Chari in
Chari-Baguirmi with 1.5 day(s) (high confidence), Barh Signaka in Guéra with 1.8 day(s) (low
confidence) and Guéra in Guéra with 2.5 day(s) (high confidence). On the opposite side, Fitri in Batha
with 8.6 day(s) (high confidence), Kanem in Kanem with 6.3 day(s) (high confidence) and Nokou in
Kanem with 5.4 day(s) (high confidence) could experience an increase in the frequency of these
events. By mid-century, the areas exposed to the lowest increase in the number of days are Loug
Chari in Chari-Baguirmi with 4.9 day(s) (high confidence), Barh Signaka in Guéra with 5.7 day(s) (high
confidence) and Guéra in Guéra with 6.4 day(s) (high confidence). At the other side of the spectrum,
Fitri in Batha with 27.8 day(s) (high confidence), Kanem in Kanem with 19.0 day(s) (high confidence)
and Nokou in Kanem with 14.6 day(s) (high confidence) could experience an increase in the number
of hot days that could potentially lead to affect livestock and agricultural productivity.



3. Precipitation
3.1. Seasonal precipitation
3.1.1. Mid-warming scenario

Precipitation in the Mid-Warming Scenario (RCP4.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared lo precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 35% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 6% of the regions, precipitation
are projected to increase (high to medium confidence). However, 59% of the regions, precipitation
could face high uncertainty.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Fitri in Batha with -2.1% (low confidence), N'Djamena in
Chari-Baguirmi with -1.9% (low confidence) and Dababa in Hadjer-Lamis with -1.5% (low confidence).
On the opposite side, Mangalmé in Guéra with 3.0% (low confidence), Dagana in Hadjer-Lamis with
1.8% (low confidence) and Nokou in Kanem with 1.7% (low confidence) could experience a relative
increase in mean precipitation during the rain season. By mid-century, the areas exposed to the
largest decrease in precipitation also in the rain season are Batha Est in Batha with -5.3% (medium
confidence), Batha Oues in Batha with -4.1% (medium confidence) and Fitri in Batha with -4.1%
(medium confidence). At the other side of the spectrum, Guéra in Guéra with 4.6% (medium
confidence), Nokou in Kanem with 2.8% (low confidence) and Mamdi in Lac with 2.5% (low
confidence) could experience a relative increase in mean precipitation during the rain season.



3.1.2. High-warming scenario

Precipitation in the High-Warming scenario (RCP8.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 6% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 59% of the regions,
precipitation are projected to increase (high to medium confidence). However, 35% of the regions,
precipitation could face high uncertainty.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the largest decrease in
precipitation during the rain season are Batha Est in Batha with 0.1% (medium confidence), Batha Oues in
Batha with 0.5% (medium confidence) and N'Djamena in Chari-Baguirmi with 0.6% (medium confidence).
On the opposite side, Nokou in Kanem with 8.5% (medium confidence), Mamdi in Lac with 8.0% (medium
confidence) and Wayi in Lac with 7.7% (medium confidence) could experience a relative increase in mean
precipitation during the rain season. By mid-century, the areas exposed to the largest decrease in
precipitation also in the rain season are Loug Chari in Chari-Baguirmi with 2.3% (low confidence), Barh
Signaka in Guéra with 3.8% (medium confidence) and Bitkine in Guéra with 4.3% (low confidence). At the
other side of the spectrum, Kanem in Kanem with 20.6% (medium confidence), Nokou in Kanem with
13.6% (medium confidence) and Mamdi in Lac with 13.1% (medium confidence) could experience a
relative increase in mean precipitation during the rain season.



3.2. Extreme wet events

3.2.1. Mid-warming scenario

Precipitation Extremes in the Mid-Warming Scenario (RCP4.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 100.0% of the regions, the number of days
exposed to extreme wet events is projected to increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are Kanem in Kanem with -0.1 days (high confidence),
Nokou in Kanem with 0 days (high confidence) and Mamdi in Lac with 0 days (high confidence). On
the opposite side, Loug Chari in Chari-Baguirmi with 0.3 days (high confidence), Mangalmé in Guéra
with 0.2 days (high confidence) and Haraze Al Biar in Hadjer-Lamis with 0.2 days (high confidence)
could experience an increase in the frequency of these events. By mid-century, the areas exposed to
the largest decrease in the number of days with extreme wet events are Batha Est in Batha with -0.1
days (high confidence), Kanem in Kanem with 0 days (high confidence) and Nokou in Kanem with 0
days (high confidence). At the other side of the spectrum, Loug Chari in Chari-Baguirmi with 0.4 days
(high confidence), Dagana in Hadjer-Lamis with 0.3 days (high confidence) and Haraze Al Biar in
Hadjer-Lamis with 0.3 days (high confidence) could experience a in the number of days with extreme
wet events that could potentially lead to more flooding and landslides particularly in hilly and
mountainous areas.



3.2.2. High-warming scenario

Precipitation Extremes in the High-Warming Scenario (RCP8.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 100.0% of the regions, the number of
days exposed to extreme wet events is projected to increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease in the
number of days with extreme wet events are Bitkine in Guéra with -0.1 days (high confidence), Kanem in
Kanem with 0 days (high confidence) and Nokou in Kanem with 0 days (high confidence). On the opposite
side, Loug Chari in Chari-Baguirmi with 0.3 days (high confidence), Dagana in Hadjer-Lamis with 0.3 days
(high confidence) and Haraze Al Biar in Hadjer-Lamis with 0.3 days (high confidence) could experience an
increase in the frequency of these events. By mid-century, the areas exposed to the largest decrease in the
number of days with extreme wet events are Fitri in Batha with 0.1 days (high confidence), Kanem in
Kanem with 0.1 days (high confidence) and Nokou in Kanem with

0.2 days (high confidence). At the other side of the spectrum, Baguirmi in Chari-Baguirmi with 0.7
days (high confidence), N'Djamena in Chari-Baguirmi with 0.6 days (high confidence) and Dagana in
Hadjer-Lamis with 0.6 days (high confidence) could experience a in the number of days with extreme
wet events that could potentially lead to more flooding and landslides particularly in hilly and
mountainous areas.



3.3. Dry spells

3.3.1. Mid-warming scenario

Dry Spell Duration in the Mid-Warming Scenario (RCP4.5)

Change in the number of dry days with precipitation below 1Tmm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.

Near future Mid-century
(2016-2035) (2041-2060)

Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with precipitation below 1mm in the rain season are N'Djamena in Chari-Baguirmi
with -0.6 days (high confidence), Bitkine in Guéra with 0.2 days (medium confidence) and Dababa in
Hadjer-Lamis with 0.4 days (medium confidence). On the opposite side, Batha Est in Batha with 2
days (medium confidence), Fitri in Batha with 2 days (medium confidence) and Haraze Al Biar in
Hadjer-Lamis with 1.9 days (medium confidence) could experience an increase in the frequency of
these events. By mid-century, the areas exposed to the lowest increase in the number of days are
Nokou in Kanem with 1.4 days (medium confidence), Mamdi in Lac with 1.9 days (medium
confidence) and Wayi in Lac with 1.9 days (medium confidence). At the other side of the spectrum,
Batha Est in Batha with 4.3 days (medium confidence), Batha Oues in Batha with 4.2 days (medium
confidence) and Haraze Al Biar in Hadjer-Lamis with 4.2 days (medium confidence) could experience
an increase in the number of dry days that could potentially lead to lower agricultural productivity.



3.3.2. High-warming scenario

Dry Spell Duration in the High-Warming Scenario (RCP8.5)

Change in the number of dry days with precipitation below 1Tmm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the least increase in the
number of days with precipitation below 1mm in the rain season are Dababa in Hadjer-Lamis with - 1.1
days (high confidence), Nokou in Kanem with -0.9 days (high confidence) and Mamdi in Lac with -

0.7 days (high confidence). On the opposite side, Batha Est in Batha with 2.1 days (medium
confidence), Barh Signaka in Guéra with 1.8 days (medium confidence) and Mangalmé in Guéra with
1.6 days (medium confidence) could experience an increase in the frequency of these events. By mid-
century, the areas exposed to the lowest increase in the number of days are Fitri in Batha with 0.1
days (medium confidence), Dababa in Hadjer-Lamis with 1.4 days (medium confidence) and Nokou in
Kanem with 1.5 days (medium confidence). At the other side of the spectrum, Barh Signaka in Guéra
with 4.5 days (medium confidence), Mangalmé in Guéra with 4.2 days (medium confidence) and
Haraze Al Biar in Hadjer-Lamis with 3.6 days (medium confidence) could experience an increase in
the number of dry days that could potentially lead to lower agricultural productivity.
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Temperature
4.1. Mean temperature

4.1.1. Mid-warming scenario

Temperature in the Mid-Warming Scenario (RCP4.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared fo temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the lowest increase in
temperature in the rain season are Bougouni in Sikasso with 0.85°C (high confidence), Kadiolo in
Sikasso with 0.85°C (high confidence) and Yanfolila in Sikasso with 0.85°C (high confidence). On the
opposite side, Yélimané in Kayes with 1.25°C (high confidence), Goundam in Timbuktu with 1.22°C
(high confidence) and Tombouctou in Timbuktu with 1.22°C (high confidence) could observe faster
increase in average temperatures. In the dry season, the region projected to become the most
affected by warming is Barouéli in Ségou with 1.38°C (high confidence).



By mid-century, the areas exposed to the lowest increase in the number of days are Bougouni in
Sikasso with 1.50°C (high confidence), Kolondiéba in Sikasso with 1.60°C (high confidence) and
Yanfolila in Sikasso with 1.60°C (high confidence). By mid-century, the following regions would face
the highest increase in warming: Yélimané in Kayes with 2.10°C (high confidence), Goundam in
Timbuktu with 2.10°C (high confidence) and Tombouctou in Timbuktu with 2.00°C (high confidence).
In the dry season, the region exposed to the highest warming would be Barouéli in Ségou with 1.38°C
(high confidence). Increasing temperature could lead to decreased human, livestock and agricultural
productivity.

4.1.2. High-warming scenario

Temperature in the High-Warming Scenario (RCP8.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared fo temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the lowest increase
in temperature in the rain season are Bougouni in Sikasso with 0.92°C (high confidence), Kadiolo in
Sikasso with 0.93°C (high confidence) andSikasso in Sikasso with 0.93°C (high confidence)

. On the opposite side, Yélimané in Kayes with 1.42°C (high confidence), Goundam in Timbuktu with
1.38°C (high confidence) and Tombouctou in Timbuktu with 1.34°C (high confidence) could face much
higher average temperatures. In the dry season, the region projected to become the most affected by
warming is Ansongo in Gao with 1.20°C (high confidence). By mid-century, the following regions would be
the most severely affected by warming: Yélimané in Kayes with 2.80°C (high confidence), Goundam in
Timbuktu with 2.80°C (high confidence) and Tombouctou in Timbuktu with 2.70°C (high confidence). In the
dry season, the region exposed to the highest warming would be Goundam in Timbuktu with



1.40°C (high confidence). This increase in temperature could lead to detrimental reduction in human,
livestock and agricultural productivity.

4.2. Temperature extremes

4.2.1. Mid-warming scenario

Temperature Extremes in the Mid-Warming Scenario (RCP4.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.

Dry Season Rain Season

~NZ
oo
=
ay=
1
NE
. & E
; ‘ : Change
- S _ (in days)
B Ny ' ) 35
s , '_ ) e 30
; _ ' 25
20
15
10
5
BE
B
-0
Lo
N
o=
(o) =
2L

Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Dioila in
Koulikoro with 0.9 day(s) (high confidence), Yanfolila in Sikasso with 1.1 day(s) (high confidence) and
Yorosso in Sikasso with 1.2 day(s) (high confidence). On the opposite side, Bourem in Gao with 8.4
day(s) (high confidence), Goundam in Timbuktu with 6.1 day(s) (high confidence) and Tombouctou in
Timbuktu with 5.5 day(s) (high confidence) could experience an increase in the frequency of these
events. By mid-century, the areas exposed to the lowest increase in the number of days are Dioila in
Koulikoro with 2.3 day(s) (high confidence), Kangaba in Koulikoro with 2.5 day(s) (high confidence)
and Yanfolila in Sikasso with 3.2 day(s) (high confidence). At the other side of the spectrum, Ménaka
in Gao with 24.1 day(s) (high confidence), Goundam in Timbuktu with 17.8 day(s) (high confidence)
and Tombouctou in Timbuktu with 14.8 day(s) (high confidence) could experience an increase in the
number of hot days that could potentially lead to affect livestock and agricultural productivity.



4.2.2. High-warming scenario

Temperature Extremes in the High-Warming Scenario (RCP8.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Kolondiéba in
Sikasso with 0.4 day(s) (high confidence), Sikasso in Sikasso with 0.7 day(s) (high confidence) and
Yorosso in Sikasso with 0.9 day(s) (high confidence). On the opposite side, Bourem in Gao with 12.1
day(s) (high confidence), Goundam in Timbuktu with 9.2 day(s) (high confidence) and Tombouctou in
Timbuktu with 6.6 day(s) (high confidence) could experience an increase in the frequency of these
events. By mid-century, the areas exposed to the lowest increase in the number of days are Kangaba
in Koulikoro with 4.7 day(s) (high confidence), Kati in Koulikoro with 5.7 day(s) (high confidence) and
Yanfolila in Sikasso with 6.4 day(s) (high confidence). At the other side of the spectrum, Bourem in
Gao with 38.1 day(s) (high confidence), Goundam in Timbuktu with 31.2 day(s) (high confidence) and
Tombouctou in Timbuktu with 23.9 day(s) (high confidence) could experience an increase in the
number of hot days that could potentially lead to affect livestock and agricultural productivity.



5. Precipitation
5.1. Seasonal precipitation

5.1.1. Mid-warming scenario



Dry Spell Duration in the Mid-Warming Scenario (RCP4.5)

Change in the number of dry days with precipitation below 1mm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.

|
\

~NZ
o0
| —_ 0
| o=
1
=4
- w c
A - 90
L s
N i Change
Y v (in days)
L : 10
L= 8
s 6
4
2
‘ 0
/ 2
BE
[ = CI'.'.
‘ g
Lo
n
- o=
< o g=
o<

Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.



Precipitation in the Mid-Warming Scenario (RCP4.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 2% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 40% of the regions,
precipitation are projected to increase (high to medium confidence). However, 58% of the regions,
precipitation could face high uncertainty.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Diéma in Kayes with -7.3% (medium confidence), Nioro in
Kayes with -6.0% (low confidence) and Yélimané in Kayes with -5.7% (low confidence). On the
opposite side, Ansongo in Gao with 11.1% (medium confidence), Gao in Gao with 10.9% (high
confidence) and Tombouctou in Timbuktu with 10.7% (high confidence) could experience a relative
increase in mean precipitation during the rain season. By mid-century, the areas exposed to the
largest decrease in precipitation also in the rain season are Diéma in Kayes with -6.4% (low
confidence), Nioro in Kayes with -6.0% (low confidence) and Yélimané in Kayes with -5.5% (low
confidence). At the other side of the spectrum, Ansongo in Gao with 22.8% (high confidence), Gao in
Gao with 20.7% (medium confidence) and Diré in Timbuktu with 18.6% (high confidence) could
experience a relative increase in mean precipitation during the rain season.



5.1.2. High-warming scenario

Precipitation in the High-Warming scenario (RCP8.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 17.8% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 37.8% of the regions,
precipitation are projected to increase (high to medium confidence). However, 44.4% of the regions,
precipitation could face high uncertainty.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Kayes in Kayes with -2.5% (low confidence), Nioro in Kayes
with -2.5% (low confidence) and Yélimané in Kayes with -1.0% (low confidence). On the opposite
side, Ansongo in Gao with 23.9% (high confidence), Gao in Gao with 20.5% (medium confidence) and
Diré in Timbuktu with 17.0% (high confidence) could experience a relative increase in mean
precipitation during the rain season. By mid-century, the areas exposed to the largest decrease in
precipitation also in the rain season are Kayes in Kayes with -9.8% (high confidence), Nioro in Kayes
with -8.5% (medium confidence) and Yélimané in Kayes with -7.2% (medium confidence). At the other
side of the spectrum, Ansongo in Gao with 21.6% (high confidence), Gao in Gao with 17.9% (high
confidence) and Gourma-Rharous in Timbuktu with 12.2% (medium confidence) could experience a
relative increase in mean precipitation during the rain season.



5.2. Extreme wet events

5.2.1. Mid-warming scenario

Precipitation Extremes in the Mid-Warming Scenario (RCP4.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 15.6% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 84.4% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are Diéma in Kayes with -0.2 days (high confidence),
Kita in Kayes with -0.2 days (high confidence) and Kolokani in Koulikoro with -0.2 days (high
confidence). On the opposite side, Kéniéba in Kayes with 0.4 days (high confidence), Kadiolo in
Sikasso with 0.3 days (high confidence) and Kolondiéba in Sikasso with 0.3 days (high confidence)
could experience an increase in the frequency of these events. By mid-century, the areas exposed to
the largest decrease in the number of days with extreme wet events are Kangaba in Koulikoro with -
0.2 days (high confidence), Bla in Ségou with -0.2 days (high confidence) and Ségou in Ségou with -
0.2 days (high confidence). At the other side of the spectrum, Ansongo in Gao with 0.4 days (high
confidence), Kolondiéba in Sikasso with 0.4 days (high confidence) and Yorosso in Sikasso with 0.4
days (high confidence) could experience a in the number of days with extreme wet events that could
potentially lead to more flooding and landslides particularly in hilly and mountainous areas.



5.2.2. High-warming scenario

Precipitation Extremes in the High-Warming Scenario (RCP8.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 15.6% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 84.4% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are Kita in Kayes with -0.3 days (high confidence),
Kangaba in Koulikoro with -0.3 days (high confidence) and Yanfolila in Sikasso with -0.2 days (high
confidence). On the opposite side, Ansongo in Gao with 0.3 days (high confidence), Gao in Gao with
0.2 days (high confidence) and Yorosso in Sikasso with 0.2 days (high confidence) could experience
an increase in the frequency of these events. By mid-century, the areas exposed to the largest
decrease in the number of days with extreme wet events are Dioila in Koulikoro with -0.2 days (high
confidence), Kangaba in Koulikoro with -0.1 days (high confidence) and Macina in Ségou with -0.1
days (high confidence). At the other side of the spectrum, Ansongo in Gao with 0.4 days (high
confidence), Bafoulabé in Kayes with 0.3 days (high confidence) and Kolondiéba in Sikasso with 0.3
days (high confidence) could experience a in the number of days with extreme wet events that could
potentially lead to more flooding and landslides particularly in hilly and mountainous areas.

5.3. Dry spells

5.3.1. Mid-warming scenario

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in the
number of days with precipitation below 1mm in the rain season are Kadiolo in Sikasso with -1.2 days (high
confidence), Yorosso in Sikasso with -0.9 days (high confidence) and Diré in Timbuktu with -0.9 days (high
confidence). On the opposite side, Bafoulabé in Kayes with 3.7 days (medium confidence), Diéma in Kayes
with 3.4 days (medium confidence) and Kayes in Kayes with 2.7 days (medium confidence) could
experience an increase in the frequency of these events. By mid-century, the areas exposed to the lowest
increase in the number of days are Bandiagara in Mopti with -2.5 days (high confidence), Douentza in
Mopti with -2.5 days (high confidence) and Gourma-Rharous in Timbuktu with -2.1 days (high confidence).
At the other side of the spectrum, Bafoulabé in Kayes with 4.8 days (medium confidence), Diéma in Kayes
with 4.7 days (medium confidence) and Nioro in Kayes



with 4.5 days (medium confidence) could experience an increase in the number of dry days that could
potentially lead to lower agricultural productivity.

5.3.2. High-warming scenario

Dry Spell Duration in the High-Warming Scenario (RCP8.5)

Change in the number of dry days with precipitation below 1Tmm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADMZ2 level.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the least increase in
the number of days with precipitation below 1mm in the rain season are Bandiagara in Mopti with -3
days (high confidence), Douentza in Mopti with -2.8 days (high confidence) and Kadiolo in Sikasso
with -2.8 days (high confidence). On the opposite side, Bafoulabé in Kayes with 3.4 days (medium
confidence), Kayes in Kayes with 3.2 days (medium confidence) and Yélimané in Kayes with 2.5 days
(medium confidence) could experience an increase in the frequency of these events. By mid-century,
the areas exposed to the lowest increase in the number of days are Ansongo in Gao with -0.3 days
(high confidence), Ménaka in Gao with 0 days (high confidence) and Tombouctou in Timbuktu with 0
days (high confidence). At the other side of the spectrum, Bafoulabé in Kayes with 10.8 days (medium
confidence), Kayes in Kayes with 9.4 days (medium confidence) and Kita in Kayes with 8.2 days
(medium confidence) could experience an increase in the number of dry days that could potentially
lead to lower agricultural productivity.



MAURITANIA

6. Temperature
6.1. Mean temperature
6.1.1. Mid-warming scenario

Temperature in the Mid-Warming Scenario (RCP4.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the lowest increase in
temperature in the rain season are Bababé in Brakna with 1.06°C (high confidence), Boghé in Brakna
with 1.13°C (high confidence) and Bassikounou in Hodh ech Chargui with 1.14°C (high confidence).
On the opposite side, Kiffa in Assaba with 1.31°C (high confidence), Aioun in Hodh el Gharbi with
1.30°C (high confidence) and Tamchakett in Hodh el Gharbi with 1.29°C (high confidence) could
observe faster increase in average temperatures. In the dry season, the region projected to become
the most affected by warming is Kankossa in Assaba with 1.35°C (high confidence).

By mid-century, the areas exposed to the lowest increase in the number of days are Bababé in Brakna with
1.90°C (high confidence), Boghé in Brakna with 1.90°C (high confidence) and Bassikounou in Hodh ech
Chargui with 2.00°C (high confidence). By mid-century, the following regions would face the highest
increase in warming: Barkéol in Assaba with 2.20°C (high confidence), Kiffa in Assaba with 2.10°C (high
confidence) and Tamchakett in Hodh el Gharbi with 2.10°C (high confidence). In the dry season, the



region exposed to the highest warming would be Kankossa in Assaba with 1.35°C (high confidence).
Increasing temperature could lead to decreased human, livestock and agricultural productivity.

6.1.2. High-warming scenario

Temperature in the High-Warming Scenario (RCP8.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM2 level.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the lowest increase in
temperature in the rain season are Bababé in Brakna with 1.06°C (high confidence), Boghé in Brakna with
1.18°C (high confidence) andBassikounou in Hodh ech Chargui with 1.19°C (high confidence)

. On the opposite side, Kankossa in Assaba with 1.35°C (high confidence), Kiffa in Assaba with
1.35°C (high confidence) and Tamchakett in Hodh el Gharbi with 1.34°C (high confidence) could face
much higher average temperatures. In the dry season, the region projected to become the most
affected by warming is Boghé in Brakna with 1.29°C (high confidence). By mid-century, the following
regions would be the most severely affected by warming: Kankossa in Assaba with 2.80°C (high
confidence), M'Bout in Gorgol with 2.80°C (high confidence) and Aioun in Hodh el Gharbi with 2.80°C
(high confidence). In the dry season, the region exposed to the highest warming would be Aioun in
Hodh el Gharbi with 1.45°C (high confidence). This increase in temperature could lead to detrimental
reduction in human, livestock and agricultural productivity.



6.2. Temperature extremes

6.2.1. Mid-warming scenario

Temperature Extremes in the Mid-Warming Scenario (RCP4.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are M'Bout in
Gorgol with 3.0 day(s) (high confidence), Maghama in Gorgol with 3.5 day(s) (high confidence) and
Amourj in Hodh ech Chargui with 3.6 day(s) (high confidence). On the opposite side, Amourj in Hodh
ech Chargui with 9.2 day(s) (high confidence), Bassikounou in Hodh ech Chargui with 8.4 day(s) (high
confidence) and Kobenni in Hodh el Gharbi with 8.3 day(s) (high confidence) could experience an
increase in the frequency of these events. By mid-century, the areas exposed to the lowest increase
in the number of days are Kaédi in Gorgol with 6.9 day(s) (high confidence), M'Bout in Gorgol with 8.1
day(s) (high confidence) and Maghama in Gorgol with 9.0 day(s) (high confidence). At the other side
of the spectrum, Amourj in Hodh ech Chargui with 19.2 day(s) (high confidence), Bassikounou in
Hodh ech Chargui with 19.1 day(s) (high confidence) and Ouadane in Hodh ech Chargui with 18.9
day(s) (high confidence) could experience an increase in the number of hot days that could potentially
lead to affect livestock and agricultural productivity.



6.2.2. High-warming scenario

Temperature Extremes in the High-Warming Scenario (RCP8.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Boghé in
Brakna with 4.0 day(s) (high confidence), M'Bout in Gorgol with 4.4 day(s) (high confidence) and
Maghama in Gorgol with 4.4 day(s) (high confidence). On the opposite side, Bassikounou in Hodh
ech Chargui with 9.2 day(s) (high confidence), Ouadane in Hodh ech Chargui with 8.4 day(s) (high
confidence) and Kobenni in Hodh el Gharbi with 8.2 day(s) (high confidence) could experience an
increase in the frequency of these events. By mid-century, the areas exposed to the lowest increase
in the number of days are Kaédi in Gorgol with 11.3 day(s) (high confidence), M'Bout in Gorgol with
12.0 day(s) (high confidence) and Maghama in Gorgol with 13.2 day(s) (high confidence). At the other
side of the spectrum, Amourj in Hodh ech Chargui with 31.0 day(s) (high confidence), Bassikounou in
Hodh ech Chargui with 27.6 day(s) (high confidence) and Ouadane in Hodh ech Chargui with 27.6
day(s) (high confidence) could experience an increase in the number of hot days that could potentially
lead to affect livestock and agricultural productivity.



7. Precipitation
7.1. Seasonal precipitation
7.1.1. Mid-warming scenario

Precipitation in the Mid-Warming Scenario (RCP4.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 62.5% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 16.7% of the regions,
precipitation are projected to increase (high to medium confidence). However, 20.8% of the regions,
precipitation could face high uncertainty.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease in
precipitation during the rain season are Boghé in Brakna with -11.5% (high confidence), M'Bout in Gorgol
with -11.4% (high confidence) and Tamchakett in Hodh el Gharbi with -11.2% (medium confidence). On the
opposite side, Bassikounou in Hodh ech Chargui with 14.8% (high confidence), Néma in Hodh ech Chargui
with 1.6% (low confidence) and Ouadane in Hodh ech Chargui with -0.1% (low confidence) could
experience a relative increase in mean precipitation during the rain season. By mid-century, the areas
exposed to the largest decrease in precipitation also in the rain season are Aleg in Brakna with -20.6%
(high confidence), Bababé in Brakna with -19.4% (high confidence) and Boghé in Brakna with -17.8% (high
confidence). At the other side of the spectrum, Bassikounou in Hodh ech Chargui with 25.0% (high
confidence), Néma in Hodh ech Chargui with 4.4% (low confidence) and



Ouadane in Hodh ech Chargui with 2.8% (medium confidence) could experience a relative increase in
mean precipitation during the rain season.

7.1.2. High-warming scenario

Precipitation in the High-Warming scenario (RCP8.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 62% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 12% of the regions,
precipitation are projected to increase (high to medium confidence). However, 25% of the regions,

precipitation could face high uncertainty.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the largest decrease in
precipitation during the rain season are Kaédi in Gorgol with -7.4% (high confidence), M'Bout in Gorgol with
-6.9% (medium confidence) and Monguel in Gorgol with -5.2% (medium confidence). On the opposite side,
Néma in Hodh ech Chargui with 30.0% (high confidence), Ouadane in Hodh ech Chargui with 16.7% (high
confidence) and Timbédra in Hodh ech Chargui with 11.8% (medium confidence) could experience a
relative increase in mean precipitation during the rain season. By mid-century, the areas exposed to the
largest decrease in precipitation also in the rain season are Boghé in Brakna with -17.9% (high
confidence), Kaédi in Gorgol with -16.8% (high confidence) and M'Bout in Gorgol with -15.7% (high
confidence). At the other side of the spectrum, Néma in Hodh ech Chargui with 21.8% (high confidence),
Ouadane in Hodh ech Chargui with 6.7% (medium confidence) and Aioun



in Hodh el Gharbi with 2.9% (low confidence) could experience a relative increase in mean
precipitation during the rain season.

7.2. Extreme wet events

7.2.1. Mid-warming scenario

Precipitation Extremes in the Mid-Warming Scenario (RCP4.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 45.8% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 54.2% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are Djiguenni in Hodh ech Chargui with -0.3 days
(high confidence), Kobenni in Hodh el Gharbi with -0.2 days (high confidence) and Tintane in Hodh el
Gharbi with -0.2 days (high confidence). On the opposite side, Barkéol in Assaba with 0 days (high
confidence), Amourj in Hodh ech Chargui with 0 days (high confidence) and Néma in Hodh ech
Chargui with 0 days (high confidence) could experience an increase in the frequency of these events.
By mid-century, the areas exposed to the largest decrease in the number of days with extreme wet
events are Guérou in Assaba with -0.2 days (high confidence), Bababé in Brakna with -0.2 days (high
confidence) and Monguel in Gorgol with -0.1 days (high confidence). At the other side of the
spectrum, Bassikounou in Hodh ech Chargui with 0.2 days (high confidence), Néma in Hodh ech
Chargui with 0.1 days (high confidence) and Timbédra in Hodh ech Chargui with 0.1 days (high
confidence) could experience a in the number of days with extreme wet events that could potentially
lead to more flooding and landslides particularly in hilly and mountainous areas.



7.2.2. High-warming scenario

Precipitation Extremes in the High-Warming Scenario (RCP8.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 45.8% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 54.2% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are Bababé in Brakna with -0.1 days (high
confidence), Maghama in Gorgol with -0.1 days (high confidence) and Monguel in Gorgol with -0.1
days (high confidence). On the opposite side, Néma in Hodh ech Chargui with 0.2 days (high
confidence), Timbédra in Hodh ech Chargui with 0.2 days (high confidence) and Aioun in Hodh el
Gharbi with 0.2 days (high confidence) could experience an increase in the frequency of these events.
By mid-century, the areas exposed to the largest decrease in the number of days with extreme wet
events are Kaédi in Gorgol with -0.2 days (high confidence), M'Bout in Gorgol with -0.1 days (high
confidence) and Monguel in Gorgol with -0.1 days (high confidence). At the other side of the
spectrum, Djiguenni in Hodh ech Chargui with 0.3 days (high confidence), Timbédra in Hodh ech
Chargui with 0.2 days (high confidence) and Aioun in Hodh el Gharbi with 0.2 days (high confidence)
could experience a in the number of days with extreme wet events that could potentially lead to more
flooding and landslides particularly in hilly and mountainous areas.



7.3. Dry spells

7.3.1. Mid-warming scenario

Dry Spell Duration in the Mid-Warming Scenario (RCP4.5)
Change in the number of dry days with precipitation below 1mm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.

Near future Mid-century
(2016-2035) (2041-2060)

Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM?2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in the
number of days with precipitation below 1mm in the rain season are Boumdeid in Assaba with -1.1 days
(high confidence), Néma in Hodh ech Chargui with -0.3 days (high confidence) and Ouadane in Hodh ech
Chargui with -0.1 days (high confidence). On the opposite side, Barkéol in Assaba with 3.1 days (medium
confidence), Bababé in Brakna with 3 days (medium confidence) and Boghé in Brakna with 2.9 days
(medium confidence) could experience an increase in the frequency of these events. By mid-century, the
areas exposed to the lowest increase in the number of days are Boumdeid in Assaba with -1.4 days (high
confidence), Bassikounou in Hodh ech Chargui with 0.8 days (medium confidence) and Ouadane in Hodh
ech Chargui with 0.8 days (medium confidence). At the other side of the spectrum, Aleg in Brakna with 3.9
days (medium confidence), Bababé in Brakna with 3.6 days (medium confidence) and M'Bagne in Brakna
with 3.2 days (medium confidence) could experience an increase in the number of dry days that could
potentially lead to lower agricultural productivity.



7.3.2. High-warming scenario

Dry Spell Duration in the High-Warming Scenario (RCP8.5)

Change in the number of dry days with precipitation below 1Tmm based on WMQO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM?2 level.
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In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the least increase in the
number of days with precipitation below 1mm in the rain season are Amourj in Hodh ech Chargui with -2.2
days (high confidence), Néma in Hodh ech Chargui with -2.1 days (high confidence) and Ouadane in Hodh
ech Chargui with -1.6 days (high confidence). On the opposite side, Bababé in Brakna with 2.4 days
(medium confidence), Kaédi in Gorgol with 2.3 days (medium confidence) and Maghama in Gorgol with 2.1
days (medium confidence) could experience an increase in the frequency of these events. By mid-century,
the areas exposed to the lowest increase in the number of days are Boumdeid in Assaba with -0.8 days
(high confidence), Ouadane in Hodh ech Chargui with 1.1 days (medium confidence) and Tamchakett in
Hodh el Gharbi with 1.9 days (medium confidence). At the other side of the spectrum, Kankossa in Assaba
with 6.7 days (medium confidence), Kaédi in Gorgol with 6.5 days (medium confidence) and Maghama in
Gorgol with 6.2 days (medium confidence) could experience an increase in the number of dry days that
could potentially lead to lower agricultural productivity.
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8. Temperature
8.1. Mean temperature

8.1.1. Mid-warming scenario

Temperature in the Mid-Warming Scenario (RCP4.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared fo temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the lowest increase in
temperature in the rain season are Boboye in Dosso with 0.93°C (high confidence), Dosso in Dosso
with 0.94°C (high confidence) and Gaya in Dosso with 0.94°C (high confidence). On the opposite
side, N'Guigmi in Diffa with 1.24°C (high confidence), Tchin-Tabarade in Tahoua with 1.15°C (high
confidence) and Gouré in Zinder with 1.13°C (high confidence) could observe faster increase in
average temperatures. In the dry season, the region projected to become the most affected by
warming is Gaya in Dosso with 1.25°C (high confidence).

By mid-century, the areas exposed to the lowest increase in the number of days are Boboye in Dosso
with 1.70°C (high confidence), Dosso in Dosso with 1.70°C (high confidence) and Gaya in Dosso with
1.70°C (high confidence). By mid-century, the following regions would face the highest increase in
warming: Diffa in Diffa with 2.20°C (high confidence), N'Guigmi in Diffa with 2.10°C (high confidence)
and Gouré in Zinder with 2.00°C (high confidence). In the dry season, the region exposed to the
highest warming would be Gaya in Dosso with 1.25°C (high confidence). Increasing temperature
could lead to decreased human, livestock and agricultural productivity.



8.1.2. High-warming scenario

Temperature in the High-Warming Scenario (RCP8.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared fo temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM2 level.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the lowest increase
in temperature in the rain season are Boboye in Dosso with 1.03°C (high confidence), Dosso in Dosso
with 1.04°C (high confidence) andGaya in Dosso with 1.05°C (high confidence)

. On the opposite side, N'Guigmi in Diffa with 1.41°C (high confidence), Tchin-Tabarade in Tahoua
with 1.30°C (high confidence) and Gouré in Zinder with 1.24°C (high confidence) could face much
higher average temperatures. In the dry season, the region projected to become the most affected by
warming is Bkonni in Tahoua with 1.23°C (high confidence). By mid-century, the following regions
would be the most severely affected by warming: N'Guigmi in Diffa with 2.70°C (high confidence),
Tchin-Tabarade in Tahoua with 2.50°C (high confidence) and Gouré in Zinder with 2.40°C (high
confidence). In the dry season, the region exposed to the highest warming would be Diffa in Diffa with
1.31°C (high confidence). This increase in temperature could lead to detrimental reduction in human,
livestock and agricultural productivity.



8.2. Temperature extremes

8.2.1. Mid-warming scenario

Temperature Extremes in the Mid-Warming Scenario (RCP4.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Dosso in
Dosso with 3.3 day(s) (high confidence), Gaya in Dosso with 3.6 day(s) (high confidence) and Loga in
Dosso with 4.2 day(s) (high confidence). On the opposite side, Diffa in Diffa with 7.3 day(s) (high
confidence), N'Guigmi in Diffa with 5.7 day(s) (high confidence) and Gouré in Zinder with 5.6 day(s)
(high confidence) could experience an increase in the frequency of these events. By mid-century, the
areas exposed to the lowest increase in the number of days are Boboye in Dosso with 5.5 day(s)
(high confidence), Dosso in Dosso with 7.0 day(s) (high confidence) and Gaya in Dosso with 7.7
day(s) (high confidence). At the other side of the spectrum, N'Guigmi in Diffa with 24.2 day(s) (high
confidence), Gouré in Zinder with 20.0 day(s) (high confidence) and Tanout in Zinder with 16.8 day(s)
(high confidence) could experience an increase in the number of hot days that could potentially lead
to affect livestock and agricultural productivity.



8.2.2. High-warming scenario

Temperature Extremes in the High-Warming Scenario (RCP8.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Boboye in
Dosso with 2.0 day(s) (high confidence), Dosso in Dosso with 2.8 day(s) (high confidence) and Gaya
in Dosso with 3.5 day(s) (high confidence). On the opposite side, N'Guigmi in Diffa with 9.7 day(s)
(high confidence), Gouré in Zinder with 8.0 day(s) (high confidence) and Tanout in Zinder with 6.8
day(s) (high confidence) could experience an increase in the frequency of these events. By mid-
century, the areas exposed to the lowest increase in the number of days are Boboye in Dosso with
6.1 day(s) (high confidence), Dosso in Dosso with 8.2 day(s) (high confidence) and Gaya in Dosso
with 9.5 day(s) (high confidence). At the other side of the spectrum, N'Guigmi in Diffa with 32.4 day(s)
(high confidence), Tchin-Tabarade in Tahoua with 23.4 day(s) (high confidence) and Gouré in Zinder
with 19.9 day(s) (high confidence) could experience an increase in the number of hot days that could
potentially lead to affect livestock and agricultural productivity.



9. Precipitation
9.1. Seasonal precipitation

9.1.1. Mid-warming scenario

Precipitation in the Mid-Warming Scenario (RCP4.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared fo precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models ( CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 4% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 27% of the regions,
precipitation are projected to increase (high to medium confidence). However, 69% of the regions,
precipitation could face high uncertainty.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Gouré in Zinder with -2.5% (low confidence), Magaria in
Zinder with -1.7% (low confidence) and Matameye in Zinder with -1.2% (low confidence). On the
opposite side, Bouza in Tahoua with 10.6% (medium confidence), lliéla in Tahoua with 8.5% (low
confidence) and Madaoua in Tahoua with 8.2% (medium confidence) could experience a relative
increase in mean precipitation during the rain season. By mid-century, the areas exposed to the
largest decrease in precipitation also in the rain season are Tessaoua in Maradi with -1.8% (low
confidence), Magaria in Zinder with -1.4% (low confidence) and Mirriah in Zinder with -1.1% (low
confidence). At the other side of the spectrum, N'Guigmi in Diffa with 15.7% (medium confidence),
Bkonni in Tahoua with 14.2% (low confidence) and llléla in Tahoua with 11.7% (medium confidence)
could experience a relative increase in mean precipitation during the rain season.



9.1.2. High-warming scenario

Precipitation in the High-Warming scenario (RCP8.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESME,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 3.8% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 50.0% of the regions,
precipitation are projected to increase (high to medium confidence). However, 46.2% of the regions,
precipitation could face high uncertainty.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Dosso in Dosso with -0.7% (low confidence), Loga in Dosso
with 1.0% (low confidence) and Madarounfa in Maradi with 1.3% (low confidence). On the opposite
side, Diffa in Diffa with 14.1% (medium confidence), Mainé-Soroa in Diffa with 11.9% (medium
confidence) and N'Guigmi in Diffa with 11.6% (low confidence) could experience a relative increase in
mean precipitation during the rain season. By mid-century, the areas exposed to the largest decrease
in precipitation also in the rain season are Madarounfa in Maradi with 0.9% (low confidence),
Tessaoua in Maradi with 2.8% (low confidence) and Mirriah in Zinder with 3.6% (low confidence). At
the other side of the spectrum, Diffa in Diffa with 29.2% (high confidence), Mainé-Soroa in Diffa with
22.8% (low confidence) and N'Guigmi in Diffa with 19.9% (medium confidence) could experience a
relative increase in mean precipitation during the rain season.



9.2. Extreme wet events

9.2.1. Mid-warming scenario

Precipitation Extremes in the Mid-Warming Scenario (RCP4.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM?2 level.
Precipitation Extremes in the High-Warming Scenario (RCP8.5)
Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 7.7% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 92.3% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease in the
number of days with extreme wet events are N'Guigmi in Diffa with -0.1 days (high confidence), Dosso in
Dosso with 0 days (high confidence) and Gaya in Dosso with 0 days (high confidence). On the opposite
side, Bkonni in Tahoua with 0.4 days (high confidence), Bouza in Tahoua with 0.3 days (high confidence)
and lliéla in Tahoua with 0.3 days (high confidence) could experience an increase in the frequency of these
events. By mid-century, the areas exposed to the largest decrease in the number



of days with extreme wet events are N'Guigmi in Diffa with 0 days (high confidence), Groumdiji in
Maradi with 0 days (high confidence) and Tchin-Tabarade in Tahoua with 0 days (high confidence). At
the other side of the spectrum, Diffa in Diffa with 0.6 days (high confidence), Bkonni in Tahoua with
0.5 days (high confidence) and llléla in Tahoua with 0.4 days (high confidence) could experience a in
the number of days with extreme wet events that could potentially lead to more flooding and
landslides particularly in hilly and mountainous areas.

9.2.2. High-warming scenario

Precipitation Extremes in the High-Warming Scenario (RCP8.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,

CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 7.7% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 92.3% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are N'Guigmi in Diffa with 0 days (high confidence),
Tessaoua in Maradi with 0 days (high confidence) and Tchin-Tabarade in Tahoua with 0 days (high
confidence). On the opposite side, Diffa in Diffa with 0.4 days (high confidence), Bouza in Tahoua
with 0.3 days (high confidence) and Mirriah in Zinder with 0.3 days (high confidence) could
experience an increase in the frequency of these events. By mid-century, the areas exposed to the
largest decrease in the number of days with extreme wet events are N'Guigmi in Diffa with 0 days
(high confidence), Tessaoua in Maradi with 0 days (high confidence) and Tchin-Tabarade in Tahoua
with 0 days (high confidence). At the other side of the spectrum, Diffa in Diffa with 0.7 days (high
confidence), Mainé-Soroa in Diffa with 0.7 days (high confidence) and Gaya in Dosso with 0.5 days
(high confidence) could experience a in the number of days with extreme wet events that could
potentially lead to more flooding and landslides particularly in hilly and mountainous areas.



9.3. Dry spells

9.3.1. Mid-warming scenario

Dry Spell Duration in the Mid-Warming Scenario (RCP4.5)

Change in the number of dry days with precipitation below Tmm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with precipitation below 1mm in the rain season are N'Guigmi in Diffa with -0.4
days (high confidence), Gaya in Dosso with -0.3 days (high confidence) and Loga in Dosso with -0.2
days (high confidence). On the opposite side, Mainé-Soroa in Diffa with 2.1 days (medium
confidence), Gouré in Zinder with 2 days (medium confidence) and Mirriah in Zinder with 1.8 days
(medium confidence) could experience an increase in the frequency of these events. By mid-century,
the areas exposed to the lowest increase in the number of days are Loga in Dosso with -0.6 days
(high confidence), lliéla in Tahoua with -0.3 days (high confidence) and Tchin-Tabarade in Tahoua
with -0.2 days (high confidence). At the other side of the spectrum, Diffa in Diffa with 3.5 days
(medium confidence), Mainé-Soroa in Diffa with 3.2 days (medium confidence) and Mirriah in Zinder
with 3.1 days (medium confidence) could experience an increase in the number of dry days that could
potentially lead to lower agricultural productivity.



9.3.2. High-warming scenario

Dry Spell Duration in the High-Warming Scenario (RCP8.5)

Change in the number of dry days with precipitation below 1Tmm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the least increase in
the number of days with precipitation below 1mm in the rain season are Boboye in Dosso with -1.9
days (high confidence), Loga in Dosso with -1.5 days (high confidence) and llléla in Tahoua with -1.5
days (high confidence). On the opposite side, Mainé-Soroa in Diffa with 2 days (medium confidence),
Madarounfa in Maradi with 1.6 days (medium confidence) and Mirriah in Zinder with 1.4 days
(medium confidence) could experience an increase in the frequency of these events. By mid-century,
the areas exposed to the lowest increase in the number of days are N'Guigmi in Diffa with -0.7 days
(high confidence), Tahoua in Tahoua with -0.2 days (high confidence) and Tchin-Tabarade in Tahoua
with 0.4 days (medium confidence). At the other side of the spectrum, Dosso in Dosso with 4.2 days
(medium confidence), Gaya in Dosso with 3.4 days (medium confidence) and Madarounfa in Maradi
with 2.7 days (medium confidence) could experience an increase in the number of dry days that could
potentially lead to lower agricultural productivity.



SENEGAL

10. Temperature
10.1.Mean temperature
10.1.1. Mid-warming scenario

Temperature in the Mid-Warming Scenario (RCP4.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared fo temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the lowest increase in
temperature in the rain season are Saint-Louis in Saint-Louis with 0.78°C (high confidence), Mbour in
Thiés with 0.81°C (high confidence) and Thiés in Thiés with 0.81°C (high confidence). On the
opposite side, Kanel in Matam with 1.16°C (high confidence), Matam in Matam with 1.15°C (high
confidence) and Bakel in Tambacounda with 1.12°C (high confidence) could observe faster increase
in average temperatures. In the dry season, the region projected to become the most affected by
warming is Kanel in Matam with 1.32°C (high confidence).

By mid-century, the areas exposed to the lowest increase in the number of days are Mbour in Thies with
1.50°C (high confidence), Thiés in Thies with 1.50°C (high confidence) and Oussouye in Ziguinchor with
1.50°C (high confidence). By mid-century, the following regions would face the highest increase in
warming: Kanel in Matam with 2.00°C (high confidence), Matam in Matam with 2.00°C (high confidence)
and Bakel in Tambacounda with 1.90°C (high confidence). In the dry season, the region exposed to the
highest warming would be Kanel in Matam with 1.32°C (high confidence). Increasing temperature could
lead to decreased human, livestock and agricultural productivity.



10.1.2. High-warming scenario

Temperature in the High-Warming Scenario (RCP8.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the lowest increase
in temperature in the rain season are Saint-Louis in Saint-Louis with 0.86°C (high confidence), Mbour
in Thiés with 0.89°C (high confidence) andThiés in Thiés with 0.90°C (high confidence)

. On the opposite side, Kanel in Matam with 1.30°C (high confidence), Bakel in Tambacounda with
1.27°C (high confidence) and Goudiry in Tambacounda with 1.25°C (high confidence) could face
much higher average temperatures. In the dry season, the region projected to become the most
affected by warming is Oussouye in Ziguinchor with 0.89°C (high confidence). By mid-century, the
following regions would be the most severely affected by warming: Kanel in Matam with 2.60°C (high
confidence), Matam in Matam with 2.60°C (high confidence) and Bakel in Tambacounda with 2.60°C
(high confidence). In the dry season, the region exposed to the highest warming would be Matam in
Matam with 1.34°C (high confidence). This increase in temperature could lead to detrimental
reduction in human, livestock and agricultural productivity.



10.2. Temperature extremes

10.2.1. Mid-warming scenario

Temperature Extremes in the Mid-Warming Scenario (RCP4.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM?2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Kébémer in
Louga with 1.4 day(s) (medium confidence), Louga in Louga with 1.5 day(s) (medium confidence) and
Saint-Louis in Saint-Louis with 1.6 day(s) (medium confidence). On the opposite side, Podor in Saint-
Louis with 8.0 day(s) (high confidence), Bignona in Ziguinchor with 5.2 day(s) (high confidence) and
Oussouye in Ziguinchor with 5.1 day(s) (high confidence) could experience an increase in the
frequency of these events. By mid-century, the areas exposed to the lowest increase in the number of
days are Kébémer in Louga with 3.3 day(s) (high confidence), Louga in Louga with 3.6 day(s) (high
confidence) and Koupentoum in Tambacounda with 4.2 day(s) (high confidence). At the other side of
the spectrum, Foundiougne in Fatick with 24.8 day(s) (high confidence), Bignona in Ziguinchor with
16.1 day(s) (high confidence) and Oussouye in Ziguinchor with 14.3 day(s) (high confidence) could
experience an increase in the number of hot days that could potentially lead to affect livestock and
agricultural productivity.



10.2.2. High-warming scenario

Temperature Extremes in the High-Warming Scenario (RCP8.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in the
number of days with temperature almost unprecedented in the historical period are Kébémer in Louga with
1.8 day(s) (high confidence), Louga in Louga with 1.8 day(s) (high confidence) and Thiés in Thiés with 1.9
day(s) (high confidence). On the opposite side, Nioro du Rip in Kaolack with 11.2 day(s) (high confidence),
Bignona in Ziguinchor with 8.3 day(s) (high confidence) and Oussouye in Ziguinchor with 5.5 day(s) (high
confidence) could experience an increase in the frequency of these events. By mid-century, the areas
exposed to the lowest increase in the number of days are Kébémer in Louga with 4.1 day(s) (high
confidence), Louga in Louga with 5.3 day(s) (high confidence) and Saint-Louis in Saint-Louis with 5.4
day(s) (high confidence). At the other side of the spectrum, Nioro du Rip in Kaolack with 38.3 day(s) (high
confidence), Bignona in Ziguinchor with 29.4 day(s) (high confidence) and Oussouye in Ziguinchor with
25.7 day(s) (high confidence) could experience an increase in the number of hot days that could potentially
lead to affect livestock and agricultural productivity.



11. Precipitation
11.1.Seasonal precipitation
11.1.1. Mid-warming scenario

Precipitation in the Mid-Warming Scenario (RCP4.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared lo precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 63% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 37% of the regions,
precipitation could face high uncertainty.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Dagana in Saint-Louis with -14.0% (high confidence),
Mbour in Thiés with -12.2% (medium confidence) and Thiés in Thiés with -11.9% (high confidence).
On the opposite side, Kaffrine in Kaffrine with -0.5% (low confidence), Guinguinéo in Kaolack with -
0.6% (low confidence) and Tambacounda in Tambacounda with -0.8% (medium confidence) could
experience a relative increase in mean precipitation during the rain season. By mid-century, the areas
exposed to the largest decrease in precipitation also in the rain season are Louga in Louga with -
17.8% (high confidence), Dagana in Saint-Louis with -16.6% (high confidence) and Saint-Louis in
Saint-Louis with - 15.9% (high confidence). At the other side of the spectrum, Goudiry in
Tambacounda with -2.2% (medium confidence), Tambacounda in Tambacounda with -3.3% (low
confidence) and Oussouye in Ziguinchor with -3.5% (medium confidence) could experience a relative
increase in mean precipitation during the rain season.



11.1.2. High-warming scenario

Precipitation in the High-Warming scenario (RCP8.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM?2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 97% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 3% of the regions, precipitation
could face high uncertainty.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Diourbel in Diourbel with -3.3% (low confidence), Nioro du
Rip in Kaolack with -3.3% (low confidence) and Matam in Matam with -3.1% (low confidence). On the
opposite side, Kaffrine in Kaffrine with 1.8% (low confidence), Maléeme Hodar in Kaffrine with 1.0%
(low confidence) and Dagana in Saint-Louis with 0.4% (low confidence) could experience a relative
increase in mean precipitation during the rain season. By mid-century, the areas exposed to the
largest decrease in precipitation also in the rain season are Bambey in Diourbel with -23.2% (high
confidence), Thiés in Thiés with -23.1% (high confidence) and Tivaouane in Thies with -22.6% (high
confidence). At the other side of the spectrum, Goudomp in Sédhiou with -8.0% (medium confidence),
Goudiry in Tambacounda with -8.1% (low confidence) and Tambacounda in Tambacounda with -9.9%
(high confidence) could experience a relative increase in mean precipitation during the rain season.



11.2. Extreme wet events

11.2.1. Mid-warming scenario

Precipitation Extremes in the Mid-Warming Scenario (RCP4.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM?2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 85.7% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 14.3% of the regions, the number of days exposed to exireme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are Foundiougne in Fatick with -0.2 days (high
confidence), Bakel in Tambacounda with -0.1 days (high confidence) and Mbour in Thiés with -0.1
days (high confidence). On the opposite side, Nioro du Rip in Kaolack with 0.5 days (high
confidence), Oussouye in Ziguinchor with 0.5 days (high confidence) and Ziguinchor in Ziguinchor
with 0.3 days (high confidence) could experience an increase in the frequency of these events. By
mid-century, the areas exposed to the largest decrease in the number of days with extreme wet
events are Fatick in Fatick with -0.3 days (high confidence), Foundiougne in Fatick with -0.3 days
(high confidence) and Koungheul in Kaffrine with -0.3 days (high confidence). At the other side of the
spectrum, Birkilane in Kaffrine with 0.1 days (high confidence), Oussouye in Ziguinchor with 0 days
(high confidence) and Ziguinchor in Ziguinchor with 0 days (high confidence) could experience a in
the number of days with extreme wet events that could potentially lead to more flooding and
landslides particularly in hilly and mountainous areas.



11.2.2. High-warming scenario

Precipitation Extremes in the High-Warming Scenario (RCP8.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADMZ2 level.

By mid-century, for the high-warming scenario (RCP8.5), in 85.7% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 14.3% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are Foundiougne in Fatick with -0.2 days (high
confidence), Bounkiling in Sédhiou with -0.2 days (high confidence) and Goudomp in Sédhiou with -
0.2 days (high confidence). On the opposite side, Maleme Hodar in Kaffrine with 0.7 days (high
confidence), Oussouye in Ziguinchor with 0.4 days (high confidence) and Ziguinchor in Ziguinchor
with 0.2 days (high confidence) could experience an increase in the frequency of these events. By
mid-century, the areas exposed to the largest decrease in the number of days with extreme wet
events are Mbacké in Diourbel with -0.4 days (high confidence), Fatick in Fatick with -0.3 days (high
confidence) and Foundiougne in Fatick with -0.3 days (high confidence). At the other side of the
spectrum, Maléme Hodar in Kaffrine with 0.1 days (high confidence), Sédhiou in Sédhiou with 0.1
days (high confidence) and Ziguinchor in Ziguinchor with 0 days (high confidence) could experience a
in the number of days with extreme wet events that could potentially lead to more flooding and
landslides particularly in hilly and mountainous areas.



11.3. Dry spells

11.3.1. Mid-warming scenario

Dry Spell Duration in the Mid-Warming Scenario (RCP4.5)

Change in the number of dry days with precipitation below 1mm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in the
number of days with precipitation below 1mm in the rain season are Gossas in Fatick with 1.8 days
(medium confidence), Kaffrine in Kaffrine with 1.8 days (medium confidence) and Maléme Hodar in Kaffrine
with 2 days (medium confidence). On the opposite side, Fatick in Fatick with 5.4 days (medium
confidence), Foundiougne in Fatick with 5.1 days (medium confidence) and Mbour in Thiés with 5 days
(medium confidence) could experience an increase in the frequency of these events. By mid-century, the
areas exposed to the lowest increase in the number of days are Kaffrine in Kaffrine with 1.4 days (medium
confidence), Koupentoum in Tambacounda with 1.6 days (medium confidence) and Oussouye in
Ziguinchor with 1.8 days (medium confidence). At the other side of the spectrum, Bounkiling in Sédhiou
with 4.8 days (medium confidence), Goudomp in Sédhiou with 4.4 days (medium confidence) and
Ziguinchor in Ziguinchor with 4.4 days (medium confidence) could experience an increase in the number of
dry days that could potentially lead to lower agricultural productivity.



11.3.2. High-warming scenario

Dry Spell Duration in the High-Warming Scenario (RCP8.5)

Change in the number of dry days with precipitation below 1mm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the least increase in
the number of days with precipitation below 1mm in the rain season are Birkilane in Kaffrine with 1.1
days (medium confidence), Koungheul in Kaffrine with 1.3 days (medium confidence) and Guinguinéo
in Kaolack with 1.3 days (medium confidence). On the opposite side, Bakel in Tambacounda with 3.9
days (medium confidence), Goudiry in Tambacounda with 3.8 days (medium confidence) and
Ziguinchor in Ziguinchor with 3.5 days (medium confidence) could experience an increase in the
frequency of these events. By mid-century, the areas exposed to the lowest increase in the number of
days are Matam in Matam with 4.7 days (medium confidence), Dagana in Saint-Louis with 5.9 days
(medium confidence) and Saint-Louis in Saint-Louis with 6 days (medium confidence). At the other
side of the spectrum, Foundiougne in Fatick with 11 days (medium confidence), Sédhiou in Sédhiou
with 10.3 days (medium confidence) and Ziguinchor in Ziguinchor with 10.2 days (medium
confidence) could experience an increase in the number of dry days that could potentially lead to
lower agricultural productivity.



12. Temperature
12.1.Mean temperature
12.1.1. Mid-warming scenario

Temperature in the Mid-Warming Scenario (RCP4.5)

Change in temperature for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to temperature in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
temperature at the ADM2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the lowest increase in
temperature in the rain season are Lower Nuimi in North Bank with 0.85°C (high confidence), Kombo
Saint Mary in Western with 0.86°C (high confidence) and Kombo South in Western with 0.87°C (high
confidence). On the opposite side, Fulladu East in Upper River with 1.05°C (high confidence), Kantora
in Upper River with 1.05°C (high confidence) and Wuli in Upper River with 1.04°C (high confidence)
could observe faster increase in average temperatures. In the dry season, the region projected to
become the most affected by warming is Kantora in Upper River with 1.12°C (high confidence).

By mid-century, the following regions would face the highest increase in warming: Lower Nuimi in
North Bank with 1.50°C (high confidence), Kombo Saint Mary in Western with 1.50°C (high
confidence) and Kombo South in Western with 1.50°C (high confidence). At the other side of the
spectrum, the following regions would be the most severely affected by warming: Niani in Maccarthy
Island with 1.80°C (high confidence), Sami in Maccarthy Island with 1.80°C (high confidence) and
Wuli in Upper River with 1.80°C (high confidence). In the dry season, the region exposed to the
highest warming would be Kantora in Upper River with 1.12°C (high confidence). Increasing
temperature could lead to decreased human, livestock and agricultural productivity.



12.1.2. High-warming scenario

Temperature in the High-Warming Scenario (RCPA.5)

Charge in temparatve fov the min and dry seasons i the near-futuee (20762035
and For mud-ceniuny (204 7-2080) compansd 0 famperalofd o the refensnce peniod
(T986-2005). The hatching Indicaies model disagreemsant, here halow T5%.

Dry Season Rain Season
[
SF
o2 ;hinge
me (in'C)
oE
]
& -] 2.5
20
wE
g
ES 1.6
LT |
. B
B3 1.0
5E
=23

Dala; Regiona Cirnale Madels (CanESM2.
CSIRO-MES, EC-EARTH and HadGEME] daily
temperature ai the ADM2 level

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the lowest increase
in temperature in the rain season are Lower Nuimi in North Bank with 0.96°C (high confidence),
Kombo Saint Mary in Western with 0.97°C (high confidence) andKombo South in Western with 1.01°C
(high confidence). On the opposite side, Fulladu East in Upper River with 1.18°C (high confidence),
Kantora in Upper River with 1.18°C (high confidence) and Wuli in Upper River with 1.17°C (high
confidence) could face much higher average temperatures. In the dry season, the region projected to
become the most affected by warming is Kombo South in Western with 0.90°C (high confidence). By
mid-century, the following regions would be the most severely affected by warmingSami in Maccarthy
Island with 2.50°C (high confidence), Kantora in Upper River with 2.50°C (high confidence) and Wuli
in Upper River with 2.50°C (high confidence). In the dry season, the region exposed to the highest
warming would be Kantora in Upper River with 1.20°C (high confidence). This increase in temperature
could lead to detrimental reduction in human, livestock and agricultural productivity.



THE GAMBIA

12.2. Temperature extremes
12.2.1. Mid-warming scenario
Temperature Extremes in the Mid-Warming Scenario (RCP4.5)

Change in the duration of heat waves, defined using the 99th percentile, in the
near-future (2016-2035) and for mid-century (2041-2060) compared to their frequency
in the reference period (1986-2005). The hatching indicates model disagreement,
here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
temperature at the ADM?2 level.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Fulladu West
in Maccarthy Island with 2.0 day(s) (high confidence), Janjanbureh in Maccarthy Island with 2.0 day(s)
(high confidence) and Sami in Maccarthy Island with 2.1 day(s) (high confidence). On the opposite
side, Lower Nuimi in North Bank with 9.1 day(s) (high confidence), Kombo East in Western with 8.9
day(s) (high confidence) and Kombo South in Western with 8.1 day(s) (high confidence) could
experience an increase in the frequency of these events. By mid-century, the areas exposed to the
lowest increase in the number of days are Janjanbureh in Maccarthy Island with 4.2 day(s) (high
confidence), Fulladu East in Upper River with 4.2 day(s) (high confidence) and Kantora in Upper River
with 4.4 day(s) (high confidence). At the other side of the spectrum, Lower Nuimi in North Bank with
31.4 day(s) (high confidence), Kombo East in Western with 29.3 day(s) (high confidence) and Kombo
South in Western with 27.0 day(s) (high confidence) could experience an increase in the number of
hot days that could potentially lead toaffect livestock and agricultural productivity.



12.2.2. High-warming scenario

Temperature Extremes in the High-Warming Scenario (RCP8.5)
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In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with temperature almost unprecedented in the historical period are Janjanbureh in
Maccarthy Island with 2.8 day(s) (high confidence), Fulladu East in Upper River with 2.8 day(s) (high
confidence) and Sandu in Upper River with 2.9 day(s) (high confidence). On the opposite side,
Kombo Central in Western with 12.9 day(s) (high confidence), Kombo East in Western with 12.7
day(s) (high confidence) and Kombo South in Western with 11.6 day(s) (high confidence) could
experience an increase in the frequency of these events. By mid-century, the areas exposed to the
lowest increase in the number of days are Fulladu East in Upper River with 8.8 day(s) (high
confidence), Kantora in Upper River with 8.9 day(s) (high confidence) and Sandu in Upper River with
9.1 day(s) (high confidence). At the other side of the spectrum, Lower Nuimi in North Bank with 58.6
day(s) (high confidence), Kombo East in Western with 51.6 day(s) (high confidence) and Kombo
South in Western with 47.6 day(s) (high confidence) could experience an increase in the number of
hot days that could potentially lead toaffect livestock and agricultural productivity.

13. Precipitation
13.1.Seasonal precipitation
13.1.1. Mid-warming scenario



Precipitation in the Mid-Warming Scenario (RCP4.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared fo precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 86% of the regions, precipitation are
projected to decrease (high to medium confidence) while, in the other 14% of the regions,
precipitation could face high uncertainty.

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Lower Nuimi in North Bank with -7.5% (medium
confidence), Foni Bintang Karanai in Western with -7.5% (medium confidence) and Foni Brefet in
Western with - 7.3% (medium confidence). On the opposite side, Fulladu East in Upper River with -
0.3% (low confidence), Kantora in Upper River with -0.4% (low confidence) and Wuli in Upper River
with -0.7% (low confidence) could experience a relative increase in mean precipitation during the rain
season. By mid-century, the areas exposed to the largest decrease in precipitation also in the rain
season are Niani in Maccarthy Island with -8.7% (medium confidence), Lower Nuimi in North Bank
with -8.5% (medium confidence) and Upper Nuimi in North Bank with -7.8% (medium confidence). At
the other side of the spectrum, Fulladu East in Upper River with -3.4% (medium confidence), Kantora
in Upper River with - 3.9% (medium confidence) and Sandu in Upper River with -4.3% (medium
confidence) could experience a relative increase in mean precipitation during the rain season.

13.1.2. High-warming scenario

Precipitation in the High-Warming scenario (RCP8.5)

Change in precipitation for the rain and dry seasons in the near-future (2016-2035)
and for mid-century (2041-2060) compared to precipitation in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM?2) daily
precipitation at the ADM2 level.



By mid-century, for the high-warming scenario (RCP8.5), in all the regions, precipitation are projected
to decrease (high to medium confidence).

In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the largest decrease
in precipitation during the rain season are Upper Nuimi in North Bank with -3.9% (medium
confidence), Foni Bintang Karanai in Western with -3.6% (medium confidence) and Foni Brefet in
Western with - 3.5% (medium confidence). On the opposite side, Sami in Maccarthy Island with 1.3%
(low confidence), Sandu in Upper River with 1.0% (low confidence) and Wuli in Upper River with 0.9%
(low confidence) could experience a relative increase in mean precipitation during the rain season. By
mid-century, the areas exposed to the largest decrease in precipitation also in the rain season are
Lower Nuimi in North Bank with -17.3% (high confidence), Upper Nuimi in North Bank with -16.9%
(high confidence) and Kombo Saint Mary in Western with -16.7% (high confidence). At the other side
of the spectrum, Fulladu East in Upper River with -8.0% (medium confidence), Kantora in Upper River
with -8.6% (medium confidence) and Wuli in Upper River with -9.1% (medium confidence) could
experience a relative increase in mean precipitation during the rain season.

13.2. Extreme wet events
13.2.1. Mid-warming scenario

Precipitation Extremes in the Mid-Warming Scenario (RCP4.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.

By mid-century, for the mid-warming scenario (RCP4.5), in 88.6% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 11.4% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).

In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease in the
number of days with extreme wet events are Lower Nuimi in North Bank with -0.3 days (high confidence),
Fulladu East in Upper River with -0.2 days (high confidence) and Sandu in Upper River with -0.1 days (high
confidence). On the opposite side, Lower Saloum in Maccarthy Island with 0.3 days (high confidence),
Kombo East in Western with 0.2 days (high confidence) and Kombo South in Western with 0.2 days (high
confidence) could experience an increase in the frequency of these events. By mid-century, the areas
exposed to the largest decrease in the number of days with extreme wet events are



Jokadu in North Bank with -0.4 days (high confidence), Lower Nuimi in North Bank with -0.4 days
(high confidence) and Upper Nuimi in North Bank with -0.3 days (high confidence). At the other side
of the spectrum, Kombo Central in Western with 0.1 days (high confidence), Kombo East in Western
with 0.1 days (high confidence) and Kombo South in Western with 0 days (high confidence) could
experience a in the number of days with extreme wet events that could potentially lead to more
flooding and landslides particularly in hilly and mountainous areas.

13.2.2. High-warming scenario
Precipitation Extremes in the High-Warming Scenario (RCP8.5)

Change in precipitation extremes in the near-future (2016-2035) and for
mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,
CSIRO-Mk3, EC-EARTH and HadGEM2) daily
precipitation at the ADM2 level.
By mid-century, for the high-warming scenario (RCP8.5), in 88.6% of the regions, the number of days
exposed to extreme wet events is projected to decrease (high to medium confidence) while, in the
other 11.4% of the regions, the number of days exposed to extreme wet events is projected to
increase (high to medium confidence).
In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the largest decrease
in the number of days with extreme wet events are Jokadu in North Bank with -0.2 days (high
confidence), Lower Baddibu in North Bank with -0.2 days (high confidence) and Upper Nuimi in North
Bank with -0.2 days (high confidence). On the opposite side, Kombo Central in Western with 0.3 days
(high confidence), Kombo East in Western with 0.3 days (high confidence) and Kombo South in
Western with 0.3 days (high confidence) could experience an increase in the frequency of these
events. By mid-century, the areas exposed to the largest decrease in the number of days with
extreme wet events are Jokadu in North Bank with -0.5 days (high confidence), Lower Nuimi in North
Bank with -0.4 days (high confidence) and Upper Nuimi in North Bank with -0.3 days (high
confidence). At the other side of the spectrum, Niani in Maccarthy Island with 0.1 days (high
confidence), Fulladu East in Upper River with 0 days (high confidence) and Foni Brefet in Western
with 0 days (high confidence) could experience a in the number of days with extreme wet events that
could potentially lead tomore flooding and landslides particularly in hilly and mountainous areas.




13.3. Dry spells
13.3.1. Mid-warming scenario

Dry Spell Duration in the Mid-Warming Scenario (RCP4.5)

Change in the number of dry days with precipitation below 1mm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,

CSIRO-Mk3, EC-EARTH and HadGEM2) daily

precipitation at the ADMZ2 level.
In the mid-warming scenario (RCP4.5), in the near future, the areas exposed to the least increase in
the number of days with precipitation below 1mm in the rain season are Niani in Maccarthy Island with
2.5 days (medium confidence), Sami in Maccarthy Island with 2.6 days (medium confidence) and Wuli
in Upper River with 2.7 days (medium confidence). On the opposite side, Jokadu in North Bank with
5.2 days (medium confidence), Lower Baddibu in North Bank with 5.2 days (medium confidence) and
Upper Nuimi in North Bank with 4.9 days (medium confidence) could experience an increase in the
frequency of these events. By mid-century, the areas exposed to the lowest increase in the number of
days are Sami in Maccarthy Island with 1.5 days (medium confidence), Kantora in Upper River with
1.9 days (medium confidence) and Wuli in Upper River with 2.4 days (medium confidence). At the
other side of the spectrum, Jokadu in North Bank with 5 days (medium confidence), Lower Baddibu in
North Bank with 5 days (medium confidence) and Kombo East in Western with 4.6 days (medium
confidence) could experience an increase in the number of dry days that could potentially lead to

lower agricultural productivity.



13.3.2. High-warming scenario

Dry Spell Duration in the High-Warming Scenario (RCP8.5)

Change in the number of dry days with precipitation below 1Tmm based on WMO
definition in the rain season in the near-future (2016-2035) and for

mid-century (2041-2060) compared to their frequency in the reference period
(1986-2005). The hatching indicates model disagreement, here below 75%.
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Data: Regional Climate Models (CanESM2,

CSIRO-Mk3, EC-EARTH and HadGEM2) daily

precipitation at the ADM2 level.
In the high-warming scenario (RCP8.5), in the near future, the areas exposed to the least increase in
the number of days with precipitation below 1mm in the rain season are Niamina Dankunku in
Maccarthy Island with 1 days (medium confidence), Lower Nuimi in North Bank with 1.1 days
(medium confidence) and Kombo Saint Mary in Western with 1.9 days (medium confidence). On the
opposite side, Jokadu in North Bank with 4 days (medium confidence), Lower Baddibu in North Bank
with 4 days (medium confidence) and Foni Jarrol in Western with 3.7 days (medium confidence) could
experience an increase in the frequency of these events. By mid-century, the areas exposed to the
lowest increase in the number of days are Fulladu East in Upper River with 6.4 days (medium
confidence), Kantora in Upper River with 6.6 days (medium confidence) and Wuli in Upper River with
7.1 days (medium confidence). At the other side of the spectrum, Jokadu in North Bank with 11.9
days (medium confidence), Lower Baddibu in North Bank with 11.9 days (medium confidence) and
Upper Nuimi in North Bank with 11.3 days (medium confidence) could experience an increase in the

number of dry days that could potentially lead tolower agricultural productivity.
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Tchad

1.1 Kanem Region:

Zooming on the key targeted regions, the CARD tools shows that in the Kanem region, under no
irrigation scenario, and current climate change trend, crop productivity will decline. The most affected
crops will be:

Millet: which will decline by 11.10%
Maize: will decline by 18.85%
Peas: will decline by 21.15%
Groundnuts: will decline by 17.37%

The same crop yield models shows that under a full irrigation scenario, the following will take place
(see graphs below):

Millet will decline by 6%
Sugar/sugarcane will decline by 9.58%
Rice will decline by 11.83%

Maize will decline by 16.45% .

These crop yield impacts are relative to 1995, the first year included in the tool, as it is centered in the
reference period of 1980-2010 of the underlying models,

No irrigation scenario for Kanem Region:
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Full irrigation scenario for Kanem Region
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1.2 Hadjer-Lamis region:

The CARD tools shows that in the Hadjer-Lamis region, under no irrigation scenario, and current
climate change trend, crop productivity will decline. The most affected crops will be:

Sorghum: will decline by: 3.37%
Millet: which will decline by 5.54%
Maize: will decline by 12.64%
Cassava: will decline by 15.26%
Groundnuts: will decline by 12.54%
Peas: will decline by 14.83%

Rice: will decline by 15.58%

The same crop yield models shows that under a full irrigation scenario, the following will take place
(see graphs below):

Millet will decline by 5.45%
Sugar/sugarcane will decline by
10.03% Rice will decline by 8.16%

Maize will decline by11.29% .

These crop yield impacts are relative to 1995, the first year included in the tool, as it is centered in the
reference period of 1980-2010 of the underlying models,



No irrigation scenario for Hadjer-Lamis region:

JL IFAD C R Climate Adaptation in Rural Development
Investing in rural peaple Assessment Tool
Barey 5T = S S PSRy o I g T e T N N R I
e Bi2:EN
— CEssave
Cotton 200%
— Groundnuts
Maiza -4.00%
— lanaged grass
Nillet Hin
==k 8.00%
Repesesd
Rice |-10.00%
—— Songhum
Soy |-12.00%
Sugar best |-14.00%
Sugarfsugarcane
— Sunfiower |-16.00%
—— \Wheat
R et ———————— e A

PP FF L PP ISP I PR T LTSS

Full Irrigation scenario for Hadjer-Lamis region:
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1.3 Lac Region:

The CARD tools shows that in the Lac region, under no irrigation scenario, and current climate
change trend, crop productivity will decline. The most affected crops will be:

Millet: which will decline by 10.95%
Maize: will decline by 17.69%
Groundnuts: will decline by 16.75%



Peas: will decline by 18.31%
The same crop yield models shows that under a full irrigation scenario, the following will take place
(see graphs below):

Millet will decline by 5.39%
Sugar/sugarcane will decline by 9.62%
Rice will decline by 10.87%

Maize will decline by 17% .

These crop yield impacts are relative to 1995, the first year included in the tool, as it is centered in the
reference period of 1980-2010 of the underlying models,

No irrigation scenario for Lac region:
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Full irrigation scenario for Lac Region:
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Mauritania

1.4 Wilaya Hodh Echargui:

Zooming on the key targeted regions, the CARD tools shows that in the Wilaya Hodh Echargui region,
under no irrigation scenario, and current climate change trend, crop productivity will decline. The most
affected crops will be maize which will decline by 17.02%, and peas which will decline by 25.98%
compared to the baseline scenario of 2020. The same crop yield models shows that under an
irrigation scenario, rice productivity will decline by 18.99 % .These crop yield impacts are relative to
1995, the first year included in the tool, as it is centered in the reference period of 1980-2010 of the
underlying models,

No irrigation scenario for Wilaya Hodh Echargui region :
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1.5 Wilaya Hodh Elgharbi:

the CARD tools shows that in the Wilaya Hodh Elgharbi region, under no irrigation scenario, and
current climate change trend, crop productivity will decline. The most affected crops will be maize
which will decline by 18.46%, and peas which will decline by 17.94% compared to the baseline
scenario of 2020. The same crop yield models shows that under an irrigation scenario, rice
productivity will decline by 18.91 % .These crop yield impacts are relative to 1995, the first year
included in the tool, as it is centered in the reference period of 1980-2010 of the underlying models

No irrigation scenario for Wilaya Hodh Elgharbi region:
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Full Irrigation scenario for Wilaya Hodh Elgharbi region :
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Niger
1.6 Dosso

Zooming on the key targeted regions, the CARD tools shows that in the Dosso region, under no
irrigation scenario, and current climate change trend, crop productivity will decline. Compared to the
baseline scenario of 2020, the most affected crops will be:

- Groundnuts which will decline by 18.51%;
- Cassava which will decline by 15.27%

- Peas which will decline by 14.03%;

- Millet which will decline by 6.34%;

- Rice which will decline by 15.29%.

- Maize which will decline by 14.53%.

The same crop yield models shows that under an irrigation scenario, sugarcane/sugar productivity
will decline by 10.88 % .These crop yield impacts are relative to 1995, the first year included in the
tool, as it is centered in the reference period of 1980-2010 of the underlying models.

Figure 5.5.3.2a: CARD for Dosso under no irrigation scenario
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Figure 5.5.3.2b: CARD for Dosso under full irrigation scenario
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1.7 Tahoua

Zooming on the key targeted regions, the CARD tools shows that in the Dosso region, under no
irrigation scenario, and current climate change trend, crop productivity will decline. Compared to the
baseline scenario of 2020, the most affected crops will be:

- Groundnuts which will decline by 24.87%;
Millet which will decline by 10.45%;
Peas which will decline by -23.24%;
Maize which will decline by 15.93%.

The same crop yield models shows that under an irrigation scenario:

- Groundnuts which will decline by 7.34%;
- Cassava which will decline by 11.73%

- Sugar/sugarcane which will decline by 11.90%;
- Wheat which will decline by 44.64%;
- Rice which will decline by 13.01%.
- Maize which will decline by 5.78%.



These crop yield impacts are relative to 1995, the first year included in the tool, as it is centered in the
reference period of 1980-2010 of the underlying models.
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Figure 5.5.3.2c: CARD for Tahoua under no irrigation scenario
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Figure 5.5.3.2d: CARD for Tahoua under full irrigation scenario

1.8 Maradi

Zooming on the key targeted regions, the CARD tools shows that in the Dosso region, under no
irrigation scenario, and current climate change trend, crop productivity will decline. Compared to the
baseline scenario of 2020, the most affected crops will be:

- Groundnuts which will decline by 15.71%;
- Cassava which will decline by 4.88%;

- Peas which will decline by 16.82%;

- Millet which will decline by 10.76%;

- Rice which will decline by 11.38%;

- Maize which will decline by 11.77%;

- Soy which will decline by 19.00%.

The same crop yield models shows that under an irrigation scenario, Cassava productivity will decline by
7.81 %, Groundnuts wich will decline by 4.41%, Rice which will decline by 10.63% and Sugar/sugarcane
which wil decline by 10.38% .These crop yield impacts are relative to 1995, the first year included in the
tool, as it is centered in the reference period of 1980-2010 of the underlying models.

Figure 5.5.3.2e: CARD for Maradi under no irrigation scenario
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Figure 5.5.3.2f: CARD for Maradi under full irrigation scenario
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1.9 Zinder

Zooming on the key targeted regions, the CARD tools shows that in the Dosso region, under no
irrigation scenario, and current climate change trend, crop productivity will decline. Compared to the
baseline scenario of 2020, the most affected crops will be:

- Groundnuts which will decline by 17.04%;
- Soy which will decline by 20.42%

- Peas which will decline by 13.54%;

- Millet which will decline by 12.15%;

- Rice which will decline by 15.31%.

- Maize which will decline by 16.61%.

The same crop yield models shows that under an irrigation scenario, Cassava productivity will decline by
8.59 %, Groundnuts wich will decline by 3.58%, Rice which will decline by 10.37% and Sugar/sugarcane
which wil decline by 10.31% .These crop yield impacts are relative to 1995, the first year included in the
tool, as it is centered in the reference period of 1980-2010 of the underlying models.

Figure 5.5.3.2g: CARD for Zinder under no irrigation scenario
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Figure 5.5.3.2h: CARD for Zinder under full irrigation scenario
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Senegal

1.10 Louga

Using crop yields models with IFAD CARD tools on seventeen major crops in Senegal, the results
show that for the region of Louga:

- Under no irrigation scenario, and current climate change trends, by 2050: the productivity will
decline for 3 main crops, namely Maize, Peas and Rice. The loss of productivity is more
important for maize and peas (15%), compared to 10% for rice, under this scenario.

- With full irrigation, and current climate change trends, by 2050: there will be a decline of
productivity of 8.35% for rice and 6.15% for sugar/sugarcane. Consequently for the region of
Louga, rice is the only crop for which the productivity will decline with or without irrigation by
2050, even if irrigation lower the level of productivity decrease.

No irrigation scenario

¢
JUIFAD C AR Climate Adaptation in Rural Development

Assessment Tool

Investing in rural people

West and Central Africa

S | senegal [~

RegiontA.E.-Zone | Louga
? Irrigation No irrigation Se]ect a
7 Bisk zetting | Median
First year 2020 coun tf‘y
Last year 2050
?  Impact caloulation W Relative t= haze y
Aboutthe datg |
+4.00%
Bariey B 1 ——— e EE i S o e
——MBean
—Cassana
Codton
— Grodnals B 11 i e R
Maize
-4.00%
— 3 naged grass
Nt R e e, et e R S
= Paas
Rape=ead £.00%
Rice
e -10.00%
Sy
Sugar beet -12.00%
Sugarlsugarcans
= Sunfiower -14.00%
—Wh 2at
D R L R

202020212022 20232024 20252020 2027 2023 202020302031 2032 2033 2034 20352030 2037 2033 2038 2040 2041 2042 2043 2044 2045 2040 2047 2043 20492050



Full Irrigation scenario
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1.11 Thies

Using crop yields models with IFAD CARD tools on seventeen major crops in Senegal, the results
show that for the region of Thies:

- Under no irrigation scenario, and current climate change trends, by 2050: the productivity will
decline mainly for two crops, Maize and Peas. The loss of productivity is almost the same for both
(13.93% for Maize and 13.89% for Peas) by 2050, but with a slight difference in terms of trajectory.
Indeed, the model predicts an increase in Maize productivity between 2025 and 2028, with a peak
of 2.06% in 2026, while there is a progressive decline of productivity for Peas.

- With full irrigation, and current climate change trends, by 2050: there will be a decline of
productivity of 8.29% for rice and 6.10% for sugar/sugarcane.
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Full Irrigation scenario
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1.12 Fatick

Using crop yields models with IFAD CARD tools on seventeen major crops in Senegal, the results
show that for the region of Fatick:

- Under no irrigation scenario, and current climate change trends, by 2050: the productivity will
decline mainly for two crops, Maize and Peas. The loss of productivity is almost the same for
both (12.55% for Maize and 12.71% for Peas) by 2050, but with a slight difference. Indeed,
from 2020 to 2045, the decline is greater for peas compared to maize.

- With full irrigation, and current climate change trends, by 2050: there is no prediction for any
crops according to the model.

No irrigation scenario
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Full irrigation scenario
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1.13 Kaolack

Using crop yields models with IFAD CARD tools on seventeen major crops in Senegal, the results
show that for the region of Kaolack:

- Under no irrigation scenario, and current climate change trends, by 2050: the productivity will
decline mainly for two crops, Maize and Peas. From 2020 to 2045, the decline is greater for
Peas compared to maize, while we have the opposite situation from 2045 to 2050. The
productivity will decrease by 12.4% for maize and 11.5% for peas by 2050.

- With full irrigation, and current climate change trends, by 2050: there is no prediction for any
crops according to the model.

No irrigation scenario
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Full irrigation scenario
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Kaffrine

Using crop yields models with IFAD CARD tools on seventeen major crops in Senegal, the results
show that for the region of Kaffrine:

Under no irrigation scenario, and current climate change trends, by 2050: we note a decline
of productivity for maize and peas from 2020 to 2050, while for rice there is a slight increase
of productivity from 2020 to 2025, before a decline occurs until 2050. By 2050, the loss of
productivity is almost the same for maize (14.9%) and peas (14.4%), while it is greater for rice
(17.1%).

With full irrigation, and current climate change trends, by 2050: only rice will experience a
productivity loss of 10.29%, which is less than the situation with no irrigation (where
productivity decreases by 17.1%).



No irrigation scenario
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1.15 Sédhiou

Using crop yields models with IFAD CARD tools on seventeen major crops in Senegal, the results
show that for the region of Sédhiou:

- Under no irrigation scenario, and current climate change trends, by 2050: there will be a decline of
productivity for five main crops, namely cassava, maize, groundnuts, millet, maize and rice.



By 2050, the productivity will decrease by less than 10% for millet (5.40%), cassava (9.78%)
and rice (9.32%). However, for groundnuts we note a more important decline of productivity of
14,6%, followed by maize (11.36%) by 2050.

- With full irrigation, and current climate change trends, by 2050: there is a loss of productivity
for sugar/sugarcane, maize and rice, of 7.16%, 9.01% and 9.96% respectively.

No irrigation scenario
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Full irrigation scenario
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1.16 Ziguinchor

Using crop yields models with IFAD CARD tools on seventeen major crops in Senegal, the results
show that for the region of Ziguinchor :

- Under no irrigation scenario, and current climate change trends, by 2050: there will be a
decline of productivity for five main crops, namely cassava, groundnuts, millet, maize and
rice. By 2050, the productivity will decrease by less than 10% for millet (5.40%), cassava
(9.78%) and rice (9.32%). However, for groundnuts we note a more important decline of
productivity of 14,6%, followed by maize (11.36%) by 2050.

- With full irrigation, and current climate change trends, by 2050: the most affected crops are
rice, maize, sugar/sugarcane which experience a productivity loss of 11.05%, 9,5% and
7.33% respectively.



No irrigation scenario
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Full irrigation scenario
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Mali

1.17

Using crop yields models with IFAD CARD tools on seventeen major crops in Mali, the results show
that for the region of Ségou:

Ségou

- Under no irrigation scenario, and current climate change trends, by 2050: there will be a
decline of productivity for five main crops, namely maize, groundnuts, millet, peas and rice.
By 2050, the loss of productivity is far greater for groundnuts, with almost 30% decline
expected, compared to the other crops. The level of productivity loss by 2050 is almost the
same for peas and millet (22%), followed by maize (15.75%) and rice (14.47%).

- With full irrigation, and current climate change trends, by 2050: the most affected crops are
maize, groundnuts, millet, rice, sugar/sugarcane and wheat. The decline of productivity by
2050 is four times more important for wheat (46.53%), compared to sugar/sugarcane
(13.22%), maize (10.81%), rice (9.31%), groundnuts (9.19%) and millet (6.01%).

No irrigation scenario
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Full irrigation scenario
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1.18 Sikasso

Using crop yields models with IFAD CARD tools on seventeen major crops in Mali, the results show
that for the region of Sikasso:

- Under no irrigation scenario, and current climate change trends, by 2050: productivity will
decrease for six main crops, namely cassava, groundnuts, maize, millet, peas and rice. The
decline of productivity is more than 10% for maize (15.89%), groundnuts (14.10%) and
cassava (11.79%). For millet and peas, the loss of productivity by 2050 us almost the same
(7%), while it is slightly lower for rice (5%).

- With full irrigation, and current climate change trends, by 2050: 3 crops are mostly affected by
a loss of productivity, maize, rice, sugar/sugarcane. The decline of productivity by 2050 is
greater for maize (11.71%), followed by sugar/sugarcane (8.55%), and rice (5.61%).

No irrigation scenario
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Full irrigation scenario
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1.19 Koulikoro

Using crop yields models with IFAD CARD tools on seventeen major crops in Mali, the results show
that for the region of Koulikoro:

- Under no irrigation scenario, and current climate change trends, by 2050: the most affected
crops are groundnuts and peas that will experience a loss of productivity of 24.30% and
20.20% respectively by 2050. Productivity will also decrease for millet (19.1%), cassava
(17.38%), maize (16.28%) and to a lesser extent rice (5.30%).

- With full irrigation, and current climate change trends, by 2050: 3 crops are mostly affected by
a loss of productivity, maize, rice, sugar/sugarcane. The decline of productivity by 2050 is
greater for maize (11.71%), followed by sugar/sugarcane (8.55%), and rice (5.61%).

- With full irrigation, and current climate change trends, by 2050: the most affected crops are
maize, groundnuts, millet, rice, sugar/sugarcane and wheat. The decline of productivity by
2050 is far greater for wheat (34.67%), compared to sugar/sugarcane (13.51%), maize
(12.49%), groundnuts (8.33%), rice (6.16%) and millet (5.51%).

No irrigation scenario
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Full irrigation scenario
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1.20

Using crop yields models with IFAD CARD tools on seventeen major crops in Mali, the results show
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Kayes

that for the region of Kayes:



- Under no irrigation scenario, and current climate change trends, by 2050: productivity will
decrease for six main crops, namely cassava, groundnuts, maize, millet, peas and rice. The
decline of productivity is more than 20% for groundnuts (22.73%), followed by millet
(19.15%), peas (18.72%), cassava (15.30%) and rice (11.18%) by 2050;

- With full irrigation, and current climate change trends, by 2050: there will be a productivity
decline for sugar/sugarcane, groundnuts and rice of 12.2%, 11.54% and 11.8% respectively.
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The Gambia

Using crop yields models with IFAD CARD tools on seventeen major crops in Gambia, the results
show that for the national context:

- Under no irrigation scenario, and current climate change trends, by 2050: the productivity will
decline for 4 main crops, namely Cassava, Maize, Peas and Rice. The loss of productivity is
more important for maize 15%, compared to 9% for peas and 8% for rice, under this scenario.

- With full irrigation, and current climate change trends, by 2050: there will be a decline of
productivity of 10.5% for rice. Consequently, for the country, rice is the only crop for which the
productivity will decline with or without irrigation by 2050, even if irrigation lower the level of
productivity decrease.
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Full Irrigation Scenario
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1.21 AEZ: Semi-Arid

Using crop yields models with IFAD CARD tools on seventeen major crops in Gambia, the results
show that for the national context:

- Under no irrigation scenario, and current climate change trends, by 2050: the productivity will
decline for 4 main crops, namely Cassava, Maize, Peas and Rice. The loss of productivity is
more important for maize 15%, compared to 9% for peas and 8% for rice, under this scenario.

- With full irrigation, and current climate change trends, by 2050: there will be a decline of
productivity of 10.5% for rice. Consequently, for the country, rice is the only crop for which the
productivity will decline with or without irrigation by 2050, even if irrigation lower the level of
productivity decrease.
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Full Irrigation Scenario
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Burkina Faso

1.22 Centre- Nord Region: Touri, Bouromand Yalgo

Zooming on the key targeted regions, the CARD tools shows that in the Centre-Nord region, under no
irrigation scenario, and current climate change trend, crop productivity will decline. The most affected
crops will be:

Millet: which will decline by 3.69%
Maize: will decline by 8.46%

Peas: will decline by 7.13%
Groundnuts: will decline by 12.93%
Soy: will decline by 16.08%

The same crop yield models shows that under a full irrigation scenario, the following will take place
(see graphs below):

Sugar/sugarcane will decline by 8.36%
Rice will decline by 6.83%

These crop yield impacts are relative to 1995, the first year included in the tool, as it is centered in the
reference period of 1980-2010 of the underlying models,
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1.23 Sahel Region : Dori, Seytenga, and Bani.

the CARD tools shows that in the Sahel region, under no irrigation scenario, and current climate
change trend, crop productivity will decline. The most affected crops will be:

Millet: which will decline by 6.59%
Maize: will decline by 9.13%

Peas: will decline by 11.09%
Groundnuts: will decline by 12.74%
Soy: will decline by 15.06%

The same crop yield models shows that under a full irrigation scenario, the following will take place
(see graphs below):

Sugar/sugarcane will decline by
13.51% Rice will decline by 7.24%

These crop yield impacts are relative to 1995, the first year included in the tool, as it is centered in the
reference period of 1980-2010 of the underlying models
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Full irrigation:
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1.24 Nord Region : Oula, Leba, Basi and Goursi

the CARD tools shows that in the North region, under no irrigation scenario, and current climate
change trend, crop productivity will decline. The most affected crops will be:

Millet: which will decline by 4.34%
Maize: will decline by 10.58%
Peas: will decline by 5.14%
Groundnuts: will decline by 12.88%
Rice: will decrease by 9.41%

The same crop yield models shows that under a full irrigation scenario, the following will take place
(see graphs below):

Sugar/sugarcane will decline by 8.28%
Rice will decline by 8.24%

These crop yield impacts are relative to 1995, the first year included in the tool, as it is centered in the
reference period of 1980-2010 of the underlying models
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Full irrigation scenario:
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