Jan-Dec Global Mean Temperature over Land & Ocean
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Decadal variations in Sahel rainfall

The Sahel regeon axiends bitwean the 250 mm Dryland Systems Hyper-and
@ the 500 mm sohyle (based on mean annual
rainfall 196190, SDRN-FAD Arid
Semiarid
Dry subhumad
Mauritania
M L Chad Sudan
Senegal S
E:Iillﬂa r ’4
Burkina Faso
~ E L
Benin
Togo
Ghana il Central African Republic
Cameroon
0 500 1000 km
Sounta: Milannium Ecosydlem Akisdamant — -
JJASO-mean Sahel precipitation anomalies 1900-2008
5 1 1 1 1 L L l l l | | | | | 1 1 1 1 1 1 1
4 -
31 -
2 -
<0l L | '
||| |l I| | il I
(= 0
E I"II'” 'y ||||I||
5 -1 -
-2
=3 - -
—4 4 -
_S I 1 1 I I I I I I I I I I I I I I I 1 1

I
1900 10 20 30 40 1950 60 70 80 90 2000 2010

Averages over 20-10N, 20W-10E; 1900-2008 climatology
NOAA NCDC Global Historical Climatology Network data

WCC-3, Geneva, 31 Aug-4 Sep 2009

&

IFM-GEOMAR -



Decadal variations in Atlantic
hurrlcane activity

: IHAGERY COURTESY: CIMSS/SSEC

7 Tropical Storms and Huricanes
B Major Hurricanss (Category 3, 4, 5)
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Decadal varlablllty In sea level
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The uncertainty in climate
projections for the 21st century
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* Mechanisms of decadal
variability
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Northern Hemisphere SAT anomaly rel. to 1951-1980
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How much did internal decadal variability contribute
to the warming during the recent decades? @D
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North Atlantic SST
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Changes in hurricane activity and Sahel rain, for
Instance, can be traced back to variations in Atlantic
sea surface temperature (SST) @)
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« What is the decadal
predictability potential
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Derived from control integrations with climate models w ; ; : ,
10 yoar Heans _North Atlantic SST
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The North Atlantic Sector appears to be one of the

promising regions
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Predictability of the Meridional
0verturn|ng Clrculatlon (MOC)

GFDL CM2.1: North Atlantic MOC Predictability

HurreII et aI 2009
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The MOC is predicable at a lead of one to two decades
in perfect model studies
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Strong volcanic eruptions, for instance, can cause global
cooling of about 0,2°C for a few years and persist even
longer in the ocean heat content. If they happen, we can
exploit their long-lasting climatic effects.

WCC'3, Geneva, 31 Aug'4 Sep 2009 IFM-GEOMAR :



(A) Global average surface temperature
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Climate observing system

Example: ocean observing system

Multi-national Argo fleet : w
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variations up to decadal time
scales
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Model biases are large

Typical bias in surface air temperature (SAT)
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Errors of several degrees C in some regions
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Gulfstream SST front
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Represention of small-scale processes Iz
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Flam rate AGGM
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The AGCM has T239 horizontal resolution (~50 km) and 48 levels

Compared to the smoothed SST run, rain-bearing low
pressure systems tend to develop along the Gulf Stream

front in the control simulation
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Where are we today?

A decadal predictability potential for a number

of societal relevant quantities is well
established.

 We need a better understanding of the
mechanisms of decadal variability

 We need a suitable climate observing system
(ocean, land surface, sea ice...)

 We need ,,good“ models! We know from NWP
that reduction of systematic bias helps. Biases
in climate models are still large

)
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To realize the full decadal
predictability potential we need
a coordinated scientific
programme under the auspices
of the World Climate Research
Programme (WCRP)

Thank you for your attention
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