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What is the IPCC process

• The Intergovernmental Panel on Climate Change was set up by the UN Conference 
of the Parties to examine the to determine the influence of human activity n the 
earth’s climate system

• It is constituted of scientist experts in relevant disciplines (physical sciences, earth 
sciences and social sciences.

• The IPCC mandate is to evaluate the world literature in relation to evidence of human 
impacts on the earth's climate system.

• The panel also evaluates literature on available climate change mitigaton options  
and options on adaptation to climate change

• The IPCC presents its findings in peer reviewed reports to the COP in three types of 
reports

– The full reports
– The technical summary reports, and
– Summary for Policy makers



What determines/limits our knowledge of climate 
change and its consequences?

“Uncertainties in climate change science are inevitably large. 

• They arise from questions of data quality,

• inadequate understanding of the climate system and 

• its representation in climate models, and

• uncertainties about future emissions of greenhouse gases resulting 
from socio-economic and technical developments.”

• Pittock 2007



Historical global warming projections and observed trends



Barrie Pittock’s web: “Ten reasons why climate change may be more severe than projected” in Climate Institute, 

2007. Sudden and Disruptive Climate Change: Its likelihood, Character and Avoidance, ed. Michael C. MacCracken, John C. 

Topping and Frances Moore, Earthscan publications, London.



Climate change model components



Improvements 
in resolution



Observations



Progress in observational data

• In early assessments scientists relied heavily on computer 
models, backed by some observations, e.g. the ozone layer.

• Reconstruction of historical events, e.g. the Vostok ice core, 
gave us some insights into past climate variations, and their 
relation to atmospheric greenhouse gases concentration.

• In the IPCC Third assessment (TAR), the IPCC Working Group II 
were able to start with an opening statement saying we now 
have the evidence of the footprints of anthropogenic Climate 
Change.

• The Fourth Assessment (AR4) starts with voluminous data on 
observed climatic and ecosystem changes attributable to 
anthropogenic green house gas impacts from various regions 
of the earth.



Time series analysis of Global warming: 1840 to 2000 
(IPCC 2007)



Trends in mean maxima, mean minima and daily 
temperature range



Impacts on cryosphere



Glacier retreat



Regional trends in surface air temperature



Precipitation trends



Annual Average global sea level



Recent satellite global mean sea level measurements



Oceanic concentration of anthropogenic carbon



Oceanic pH trends



Phenology



Burned area



Future projections



Probable temperature rise for 2020-2029 & 2090-2099 for 
different emission scenarios



Projected average temperature change oC for two periods 
and three scenarios



Zimbabwe Seasonal decadal warming (1960-2000); oC

Station Max DJF Min DJF MaxMAM MinMAM Max JJA Min JJA Max SON Min SON Mean

1 Btb 0.56 0.31 0.9 0.27 0.38 0.3 0.47 0.34 0.44
2 Buf 0.17 0.68 0.58 -0.08 0.66 0.599 0.52 0.49 0.45
3 Bul 0.47 0.22 0.54 0.29 0.27 0.21 0.28 0.22 0.31
4 Chm 0.32 -0.09 0.62 -0.06 0.39 -0.3 0.37 -0.27 0.12

5 Chn 0.48 0.68 0.49 -0.08 0.18 -0.08 0.52 1.5 0.46
6 Chp 0.37 -0.06 0.7 -0.04 0.41 -0.1 0.27 -0.15 0.18

7 Chv 0.38 0.18 0.59 0.2 0.47 0.35 0.37 0.31 0.36
8 Gwe 0.4 0.1 0.51 0.2 0.37 0.47 0.34 0.26 0.33
9 Har 0.22 0.09 0.6 0.09 0.31 0.49 0.26 0.26 0.29

10 Hwa 0.64 0.29 0.7 0.13 0.34 0.31 0.35 0.31 0.38
11 Kad 0.25 0.12 0.42 0.12 0.31 0.05 0.17 0.18 0.20

12 Kar 0.74 0.34 0.65 0.5 0.46 0.42 0.53 0.44 0.51
13 Kwe 0.55 0.24 0.53 0.2 0.27 0.3 0.34 0.36 0.35
14 Mar 0.32 0.1 0.52 0.1 0.35 0.29 0.27 0.2 0.27

15 Mas 0.42 -0.05 0.83 -0.21 0.46 0.07 0.32 0.13 0.25

16 Mut 0.46 -0.31 0.51 -0.13 0.52 -0.06 0.38 -0.15 0.15

17 Nya 0.41 0.12 0.63 0.18 0.5 0.14 0.33 0.08 0.30
18 Rus 0.23 0.1 0.4 0.16 0.24 0.41 0.31 0.18 0.25

Mean 0.41 0.17 0.60 0.10 0.38 0.21 0.36 0.26 0.31



Comparison of present (observed) and 2090 (mulitimodel) seasonal
precipitation



Observed regional water availability stresses



Some impacts



Future climate change impacts on freshwater: 
mean % change in annual runoff



Ground water recharge



Current knowledge about future vulnerability and 
impacts



Magnitudes of impact can now be estimated for a range of potential 
increases in global mean temperature

Global effects have been estimated for a range of global temperature 
changes. For ecosystems and  food security, two of the issues mentioned in 
Article 2 of the UNFCCC, the following effects are estimated:

Future projections



Future Projections (cont)

• Up to 1oC: Some ecosystem shifts; some increases in global agricultural  production 
potential, but reduced yields at lower latitudes [4.4.10; 13 T4.2; F4.4; 5.4.2.2; F5.2; 
19.3.2].

• For 1 to 2oC: About one-quarter of species lost from current range; further  increases 
in global agricultural production potential but further yield  reductions at lower 
latitudes [T4.2; 5.4.2.2; 19.3.2].

• For 2 to 3oC: Most of tundra and about half of boreal forest area disappears; about 
one-third of species lost from current range; global agricultural  production potential 
peaks but further yield reductions at lower latitudes suggest large increases in 
numbers of people at risk of  hunger [T4.2; 5.4.2.2; T19.2].

• For 3 to 4oC: Global decreases in agricultural production potential; large numbers  
additionally at risk of hunger [F5.2; T20.2; T20.3].

• For 4 to 5oC: Decreases in agricultural production potential at higher 
latitudes, as well as further decreases at lower latitudes. [F5.2].

• For 5 to 6 oC: Widespread species extinction. [T19.2]



Future projections (Cont)

• Sub-Saharan Africa is likely to experience large impacts 
from climate change, due to high  levels of intrinsic 
vulnerability stemming from heavy dependence on rain-
fed agriculture, propensity to drought, and relatively low 
levels of adaptive  capacity. [9.1;9.2.2;9.ES

• Small islands are likely to experience large impacts due 
to the combination of high exposure (e.g., sea level rise 
and storm surge) and high vulnerability (e.g., lack of 
infrastructure) [16.2.1; 16.4



Fig. SPM-4: Global number of additional people estimated to be flooded in coastal areas 
in the 2080s due to climate change under three SRES scenarios, and with constant and 
evolving protection



Probability of exceeding 2oC global warming above pre-
industrial levels, or 1.4oC above 1990 levels



Africa



Projections for Africa

• Warming is very likely to be larger than the global annual-mean 
warming throughout the continent and in all seasons, with drier 
subtropical regions warming more than the moister tropics. 

• Annual rainfall is likely to 25 decrease in much of Mediterranean 
Africa and Northern Sahara, with a greater likelihood of decreasing  
rainfall as one approach the Mediterranean coast. 

• Rainfall in southern Africa will likely decrease in much of the winter 
rainfall region and western margins.

• There will likely be an increase in annual mean rainfall in East
Africa. 

• It is unclear how rainfall in the Sahel, the Guinean Coast, and the 
Southern Sahara will evolve.



Projected water stress in Africa



Snow and Ice on Mt Kilimanjaro: montane refugia



Projected biodiversity losses in Southern 
Africa (IPCC AR4 WG II Table 9.1)

• 24-59% of mammals, 
• 28-40% of birds, 
• 13-70% of butterflies, 
• 18-80% of other invertebrates, 
• 21-45% of reptiles 
committed to extinction; 
• 66% of animal species potentially lost from 

Kruger National Park
[AR4 WG2 Table 4.1]



Limnothrissa catches; L. Kariba
Exp. smoothing: Addi tive season (3) 

Smoothed = Distance Weighted Least Squares
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Scatterplot: exponential regression of ctach with time
Adj tot al = 0*exp(0.1145*x)
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Temperature and algal community

Fig. 8 Comparative growth rates of green and blue green 
alagae at diffrenet temperatures  (Sianda 2003) 
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Some projected changes in Africa



Desert encroachment in Southern Africa. 
Left is satellite view of Namib desert sand dunes; right is fossil dunes in Southern 
Africa 35 000 years ago. Temperature increases of 3oC above 1960-1990 mean 

will reactivate sand dune mobility in the subcontinent.



The African Enigma

• AFRICA IS THE MOST VULNERABLE 
CONTINENT TO CLIMATE CHANGE.

• Why?

• IT HAS A LOW ADAPTIVE CAPACITY



Vulnerability and adaptive capacity

Vulnerability is a function of   
• the character,
• magnitude, 
• rate of climate variation to which a system is exposed, 
• sensitivity of the system, 
• and the system’s adaptive capacity (IPCC 2001b, 

Glossary). 
• related to the conditions, processes and structures that 

promote or constrain adaptive capacity (Eriksen et al., 
2005).



The African endowment

• Africa has oil resources.
• Africa has rich mineral resources.
• Africa has large expanses of arable land.
• It has large timber resources.
• Though not evenly distributed Africa has 

considerable water resources in its rivers 
and lakes.

• Africa has built up a critical mass of 
professional human resources.



Where then lies this lack of adaptive 
capacity?

Unless Africa can
• unpack this statement, and 
• identify the missing components for building 

adaptive capacity, 
• it will increasingly be vulnerable to 

debilitating impacts of climate change, and 
• increasingly be dependant on relief and 

emergency aid from the international 
community, 

• while at the same time, missing out on the 
development opportunities offered by 
adaptation to climate change.



Opportunities offered by CC adaptation strategies

• Carbon trading, eg Laguna de Bay 
reclamation project

• Solar & hydro energy
• Biotechnology
• Irrigation technology
• Development rerouting, cottage industries



Asante Sana
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