ADVANCE workshop on Sahel climate change
Columbia University, March 19-21 2007

Sahel rainfall variability in AMIP-type integrations

Alessandra Giannini
IRI for Climate and Society
The Earth Institute at Columbia University

) The Earth Institute

"AT COLUMBIA UNIVERSITY

Mobilizing the Sciences and
Public Policy to Build a Prosperous
and Sustainable Future




Bibliography

Sahel rainfall and worldwide sea temperatures,
1901-85. Nature, 320, 602-607.
Oceanic forcing of Sahel rainfall on interannual to
interdecadal time scales. Science, 302, 1027-1030.
Dynamics of the boreal summer African monsoon
in the NSIPP1 atmospheric model. Clim. Dyn., 25, 517-535.
The impact of decadal-scale Indian Ocean sea surface temperature
anomalies on Sahelian rainfall and the North Atlantic Oscillation. Geophys. Res. Lett., 30,
doi:10.1029/2003GL018426.
Oceanic forcing of the late 20" century Sahel drought. Geophys.
Res. Lett., 32, doi:10.1029/2005GL023316.
Simulation of Sahel drought in the
20 and 215t centuries. PNAS, 102, 17891-17896.
Potentially predictable components of African summer rainfall in
an SST-forced GCM simulation. J. Climate, 19, 3133-3144.
Filtering of GCM simulated Sahel precipitation. Geophys. Res. Lett., 33,
doi:10.1029/2005GL024923



Sahel precipitation - July-September 1930-2000
3.0 ! ! | ! ! ! l ! ! ! | ! ! ! |

2.0 -

1.0 —

-1.0 -

prcp (normalized)
o
O
l

-2.0 —

observations

'30 I I | T T ]

_
1940 19 1980 2000
r =0.60

Giannini, A, R Saravanan, P Chang, 2003. Science, 320, 1027-1030



ABE

0E

45w

A5E

0OE

45w

Folland' CK. TN Palmer,'DE Parker, 1986. Nature, 320, 602-607



normalized Fu

3.0

290

1.0

0.0

-1.0

-2.0

-3.0

20°S

Variability in Sahel rainfall
(25% in obs, 21% in ens-mean)

20°

60N

60S

| | | | | |
- | L
A ! i
-~ \ v
- TRy I\ s \ A i -
AL ,.1 j Viy v '|1 A% !n by N
|
_ i \ A ‘,’F | ; VvV 7 | \1 .1
AV i INARTAY u \
\ Y ‘!p ¥ | 1 . 0\ Xl
- \\: { 1” ‘f‘i \ \ S |{ h i 4
' J " hp |
I\l 1;
= model i“' N —
observations 1|" .
I | | I | |
1930 1940 1950 1960 1970 1980 1990 2000

20N —

20S —

20W 0

40E

180

Giannini, A, R Saravanan, P Chang, 2005 (Clim. Dyn.)

150W 120W  90W  60W

30W

90E

120E

150E

180



normalized PC
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Variability in Sahel rainfall: interdecadal and interannual time scales

a. 21-year running mean of the Sahel PC
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The role of Indian Ocean SSTs 20N
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The relative roles of the Atlantic, Indian and Pacific Oceans
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Application of ensemble techniques (S/N EOF)
to filter signal and identify source of noise (error)
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Cess experiment: +2K globally (oceans)
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Two outstanding issues:
- if signal i1s ocean-forced, how do teleconnections work?

- what is the role of land surface-atmosphere interaction?



teleconnections:

equatorial (ENSO-like), monsoonal, ...



Jul-Sep Sahel rainfall and surface temperature - model
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land surface-atmosphere interaction:

IS It a positive or negative feedback?
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