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Climate Forcing: The driver of climate change

•Natural Factors
‐Sun‐Earth geomertySun Earth geomerty
‐Solar  activity
V l i ti‐Volcanic eruption
‐Oceanic changes

•Human‐induced Factors
‐Greenhouse gasesg
‐Aerosols
‐Land surface changesLand surface changes

















Typical GCM cell sizeTypical GCM cell size:: 1500m altitude1500m altitude

700mm / year700mm / year

>2000mm / year>2000mm / year>2000mm / year>2000mm / year

Downscaling GCM Results to Regional and Local levelsDownscaling GCM Results to Regional and Local levelsDownscaling GCM Results to Regional and Local levelsDownscaling GCM Results to Regional and Local levels
-- GCM Grid scale, for some variables, is GCM Grid scale, for some variables, is ≠≠ skillful scaleskillful scale



Approach taken at CSAG
A: Characterize the past and present climate as best asA: Characterize the past and present climate as best as 

possible
- Global station data

f dd d d- Africa gridded data
- Measured parameters + derivatives (e.g. dry spell duration)

B: Characterize process change to inform understanding
- Consider circulation change as a means to gain confidence in 

location-specific climatelocation specific climate

C: Use as many models as possible future climate 
projections
- Ideally, focus on AR4 suite of model simulations

D: Downscale where possible
- RCM downscaling 

E i i l d li- Empirical downscaling



Empirical Downscaling over Africa 
- changes in mean monthly precipitation (mm)

Figure 11 3 IPCC AR4 (from Hewitson and Crane 2006)Figure 11.3 IPCC AR4  (from Hewitson and Crane, 2006)



Downscaling climate scenarios over Nigeria (1) : Stations and climatic zones
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Rainfall (mm/day) Max Temp (oC) Min Temp (oC)

Downscaling climate scenarios over Nigeria (2) : Model Validation
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Downscaling climate scenarios over Nigeria (3) : Projections for 2045-2065
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Climate Projection over Nigeria 
(2045-2065)(2045 2065)

Rainfall
- increases to the south, andincreases to the south, and 
decrease to the north east 

Temperature (Tmax and Tmin)
-increase over the entire domain, 
with the highest increase in the north



Mozambique – climate change and disaster risk

Understand the implications of climate change for the operations 
f h i i f di i k ( )of the ministry of disaster risk management (INGC)

• Involve international and national experts

• Climate component feeding into agricultural/land resource 
(ministry of agriculture) and flooding (ministry of water 
affairs) assessment (Kwabena Asante, ClimatUS)

• Scenario and land use development (Marc Metzger, Uni.Scenario and land use development (Marc Metzger, Uni. 
Edinburgh)

• Sea‐level rise and coastal defenses (Geoff Brundrit)• Sea level rise and coastal defenses (Geoff Brundrit)

• Human vulnerability assessment (Tony Patt, IIASA)



Mozambique – changes in water resources (2046‐2065)

Sub‐basins and rivers 
used in GeoSFM model

From Asante, 2009,



Mozambique – changes in water resources (2046‐2065)

From Asante, 2009



Mozambique – changes in land suitability for crops (2046‐2065)

Cassava  Maize Sorghum 

From Marques, 2009
Note: results based on 
3 d l d GCMq , 3 downscaled GCMs



Mozambique – coastal inundation under high sea level rise scenario 

Maputo
Assumed ice melt and 5m sea 

level rise

Beira

plevel rise

Beira

FFrom 
Brundrit & 
Mavume, 
2009



Summary
• Climate change impacts

Summary
• Climate change impacts 
assessment is cross‐disciplinary p y

• Government ministries should 
dialogue on the best ways to 
utilise the climate changeutilise the climate change 
information for mitigation and g
adaptation strategy


