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Severe droughts since the late 1960’s
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SST forcing dominant driver of
West-African rainfall variability

(Folland et al., 1986; Palmer, 1986; Rowell et al., 1992;
Giannini et al., 2003, Lu and Delworth, 2005)




Time/space variabilities of Sahel rainfall
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Rainfall analysis

Rainfall variability modes Fast Fourrier Filter

* multi-decadal (>20ans)
 quasi-decadal (10-20yr)

Time/frequency variations

Spatial distribution

I Il I I I IS IS S S S S S S S S S -y

I I I I EIE DI IS DS BEE DI BEE BEE BaE B e e



Rainfall
analysis Perspective

(2)]  overall low-frequency
variability during wet years

(1)| Multi- and quasi-decadal
during dry years
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Three coherent regions of Sahel rainfall variability



Rainfall
analy5|s Perspective
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Atlantic coast rainfall
area is not evident

(17.5) Ao 0 Power Hovmoller

'a.3) Multi-decadal variance in 1980 JT).3) Quasi-decadal variance in 1980 (1 4_1 5 N)

lelts between central (western) and eastern sahel
are not constant in space, time and frequency
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(1)Several states of Atlantic-SST associated to
various scales of variability
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Teleconnection
stability

Atlantic-SST

Rainfall-TSA teleconnection is varied in time/space

b.1) Quasi- decadal coherence and phase Hovmoller (141 5 N)

% ? , Coherence & Phase *

Hovmoller (14-15°N)
¢ N L

M

-10 0 10 20°E

a.1) Multi-decadal coherence and phase Hovméller (14-15°N)

U
|
)
' ‘ " opposite-phase
10 0 10 20°E

-0 0 10 20° .
_ a.2) Multi-decadal coherence and phase in 1911 b.2) Quasi-decadal coherence and phase in 1907
v ~ N A . »
: > ‘o < ' A
2 1Ng 9 | b T * ) r g
- N in-phase
: l od \ | . ‘ V 1‘ ’ .
v ol - | - [ 4 -

s j ‘P ) ﬁ in-phase

> s 4 D

80 2000
L |

In-phase Opp-phase

1920 40 60
! L L

N
N
|

2 -

. . é
0 » 1 ] ] -
(178) 4 0 10 20 10 0 10 20 0 0 10 20°E 0 10 20°E

a.3) Multi-decadal coherence and phase in 1962 b.3) Quasi-decadal coherence and phase i m 1978
y v 1

Opposition de Phase|

(A}
I\

Before 50’8 After 50’8 ———————————————————
Opp-phase

Multi- & quasi-decadal

____________________________



a.1) Multi-decadal coherence and phase Hovméller (14-15°N)
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Rainfall-AMO teleconnection across multi- & quasi-decadal scales
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Conclusion/
Perspective

(1) LF variability of Sahel Rainfall

Three coherent regional variabilities of Sahel rainfall
Atlantic Coast — Central (Western) Sahel — Eastern Sahel

Limits between Western and Eastern Sahel are not

constant in space, time and frequency

(2) Atlantic SST-Sahel rainfall Teleconnections

Inter-hemispheric mode is rarely observed

Warmer North Atlantic
+ W. Sahel rainfall

Multi- and quasi-decadal
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