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he Greenhouse Effect

Some solar radiation
is reflected by the
Earth and the
atmosphere.

Some of the infrared
radiation Easses through
the atmosphere, and some
is absorbed and re-emitted
in all directions by

4‘ greenhouse gas
molecules. The effect of
: this is to warm the Earth's
surface and the lower

\ atmosphere.
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Our planet did not come
with a book of instructions! * 4.
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Global emissions (all sources) 2012

World Total: 35418 MtCO,




Global emissions (all sources) 1960
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Global emissions (land use) 2012
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Million tonnes of carbon dioxide

Emissions Annex 1 and non-Annex 1
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Climate change and the wicked
challenge of sustainable development
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Drought severity increased globally over the last century

-3 ,
1900

1 I I

1920

1 I 1
1940

1 I 1 T I

1960

I T
1980

2000

T

The most
Important spatial
pattern (top) of
the monthly
Palmer Drought
Severity Index
(PDSI) for 1900
to 2002.

The time series
(below) accounts
for most of the
trend in PDSI.
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Hadley Center:
CRU 3.1 linear
temperature trend
1961-2009

CRU 3.1 trend Ann ave temp 1961-2009

Strong warming has occurred
over the central parts of
southern Africa

Warming more moderate
along the coastal areas,
except south-western SA and

southern Mozambique

Global mean warming
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Temp anomaly 1984
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Temp anomaly 1990




Temp anomaly 1991
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Temp anomaly 1996
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Temp anomaly 1998
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Temp anomaly 1999




Temp anomaly 2000
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Temp anomaly 2005
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Temp anomaly 2011
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Temp anomaly 2013










Temp anomaly 2016













Temp anomaly 2020
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Temp anomaly 2022
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Temp anomaly 2026







Temp anomaly 202




anomaly 2029
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Temp anomaly 2034




Temp anomaly 2035










Temp anomaly 2038




Temp anomaly 2039




Temp anomaly 204
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Temp anomaly 2045
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Temp anomaly 2048




Temp anomaly 2049




Temp anomaly 2050










Temp anomaly 2053




Temp anomaly 2054







Temp anomaly 2056




Temp anomaly 2057







Temp anomaly 2059







Temp anomaly 2061




Temp anomaly 2062







Temp anomaly 2064
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Temp anomaly 2065




Temp anomaly 2066
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Temp anomaly 2070




Temp anomaly 2071




Temp anomaly 2072




Temp anomaly 2073




Temp anomaly 2074




Temp anomaly 2075




Temp anomaly 2076







Temp anomaly 2078




Temp anomaly 2079




Temp anomaly 2080




Temp anomaly 2081
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Temp anomaly 2085
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Temp anomaly 2087
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Temp anomaly 20388




Temp anomaly 2089




Temp anomaly 2090




Temp anomaly 2091
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Temp anomaly 2094
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Temp anomaly 2095
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Temp anomaly 2096




Temp anomaly 2097
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Temp anomaly 2100
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What does this all mean for southern Africa?




What does this all mean for southern Africa?

e Biggest direct economic effects — roads!

* Livelihoods effects — local food security (dryland
agriculture); human settlements

 Weather disasters — floods, drought, heat
* Water security, except in South Africa

* International land grabs for food security
* Health, pests and diseases?

* Ecosystems? Wildfire, bush encroachment, rivers
and wetlands, human demands

e Coastal impacts — sea level, marine fisheries



What does this all mean for southern Africa?

* Southern Africa needs development

e Southern African emissions tiny (excl. SA)

* High global emissions have adverse impacts
e SA — peak, plateau, decline, give us time

* Adaptation and development opportunities
* Mitigation and development opportunities

* Does climate change finally move us onto a
sustainable development path?



