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How will global
change impact
on the southern
African region?

How vulnerable
IS southern
Africa to
regional
climate
change?

MSG IR image;
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2012-10-08 20:00
SAST



Climate Modelling at the CSIR NRE

NWP and RCM capacity build around the conformal-cubic
atmospheric model (CCAM) of the CSIRO

A cube-based global model; semi-Lagrangian semi-implicit
solution of the primitive equations

Includes a wide range of physical parameterizations

Developed by the CSIRO Marine and Atmospheric Research
(McGregor, 2005)

Runs in quasi-uniform or in stretched grid mode
Multi-scale climate modelling.
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Quasi-
uniform C48
grid with
resolution
about 210 km



Regional climate modelling over Africa using

CCAM

CCAM applied in
stretched-grid mode

Modest stretching
provides a resolution of
about 60 km over
southern Africa;
decreases to about 4
degrees in the far-field

Options for spectral
nudging, gridpoint
nudging or no nudging
from the host model
(atmospheric fields)



Emission Scenarios and Representative
Concentration Pathways

CSIRO: Martin Dix
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CCAM applied as
regional/global climate
model - verification

Climatological means, intra-annual
cycle in rainfall and circulation
[Engelbrecht et al. (2009) 1JC;
Engelbrecht et al. (2011) Water SA]

Closed-low tracks and extreme
rainfall events, tropical cyclone
landfall [Engelbrecht et al. (2012)
1JC; Malherbe et al. (2012) Clim
Dynamics]

Inter-annual variability in AMIP-
style runs [Landman et al. (2010);
WRC Report; Engelbrecht et al.
(2011) Water SA]



6 CGCMs (SSTs and sea-ice) of AR4 — A2 SRES; 1961-2100
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CRUTEMP3v trend annual ave temp 1961-2010 CRUTEMP3v
linear
temperature
trend 1961-
2010
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Strong warming
has occurred
over the
western+central
parts of southern
Africa
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Temp anomaly 1961
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Temp anomaly 1967
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Temp anomaly 1968

40M

105

303

SO ' ' £ ROE



40M

Temp anomaly 1969

30
20M
10M

EQ
105
205 N

305 1.




40M

Temp anomaly 1970

EQ

105

205




10M

EQ

205

303




Temp anomaly 1972
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Temp anomaly 1984
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Temp anomaly 1988
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Temp anomaly 1992
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Temp anomaly 1996
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Temp anomaly 1998
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Temp anomaly 2006
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Temp anomaly 2010
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Temp anomaly 2011
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Temp anomaly 2019
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Temp anomaly 2021
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Temp anomaly 2041
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Temp anomaly 2045
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Regional model ensemble: projected
change in annual average temperature
for 2071-2100 vs 1961-1990

Under the A2 emission scenario, temperature
increases of 3 to 6 degrees C are projected for
the southern African interior, for the period 2071-
2100 relative to 1961-1990

Temperatures over the interior regions of South
Africa are projected to rise at twice the global rate
of temperature increase

Drastic increases in extreme temperature events

to impact on crop yield, livestock, biodiversity and
energy demand
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RCM ens-ave
projected
change in annual
rainfall (%) for
2071-2100 vs
1961-1990

Southern Africa
projected to become
generally drier

East Africa projected
to become generally
wetter



RCM ensemble:
projected
change in annual
rainfall (%) for
2071-2100 vs
1961-1990

Most models project a
generally drier
southern Africa, but
wetter East Africa

Thunderstorm related
rainfall signal over
central South Africa



Regional climate model ensemble:
projected change in the number of
extreme rainfall events for 2071-2100
vs 1961-1990

A general increase in the frequency of
occurrence of extreme rainfall events (20 mm of
rain falling within 24 hours over and area of 50
km x 50 km) is projected for South Africa

Most models project a generally drier South
Africa, despite the projected increase in extreme
rainfall events



Climate Change and
Tropical Cyclones+Lows
over southern Africa

MSG IR Iimage



Climate Change and
Tropical
Cyclones+Lows

Model projected change
In tropical cyclone and
tropical low frequencies
over the southwestern 10
and southern Africa, for
2071-2100 relative to
1961-1990.

Malherbe et al. (2012)



EXAMPLE : Settlements vulnerability to

projected changes in extreme rainfall eve




Conclusions: Drastic climate change over
southern Africa in a +2 degree world

Constraining the global temperature increaseto 2 C
may not be a solution for southern Africa's climate
change problems

Drastic increases in surface temperatures likely to
impact on crop yield and local hydrology (through
increased evaporation)

Only slight changes in rainfall totals are projected,
however, uncertainty surrounds the “direction” of
change

The message of an increase in the frequency of
occurrence of extreme rainfall events is robust

CSIR is involved in and climate
change adaptation and impact

research across many different
sectors

© CSIR 2007 WWW.CSIir.co.za



