
Babatunde J. Abiodun
Climate System Analysis Group (CSAG)

Department Environmental and Geographical Science
University of Cape Town (South Africa)

Debo. Z. Adeyewa (FUTA, Nigeria)
Philip.G. Oguntunde (FUTA, Nigeria)

Ayobami Salami (OAU, Nigeria)

Abiodun, B.J. Z.D. Adeyewa, P.G. Oguntunde, A.T Salami And V.O Ajayi (2012):
Modelling the Impacts of Reforestation on Future Climate in West Africa. Theor
Appl Climatol DOI: 10.1007/s00704-012-0614-1



This study was supported by the following 
institutions:

National Research Foundation (NRF, South 
Africa)
International Science Program (ISP, 
Sweden)
Centre for High Performance Computing 
(CHPC, South Africa)
Ecological Fund Office (EFO, Nigeria)
START (USA)
ICTP  (Italy)











Reducing GHG emissions into the atmosphere
Greenhouse gasses: CO2, Methane
Sources: Transports, Energy, Waste product 

Removing GHG from the atmosphere
Reforestation    [Geo-engineering]
...and others

Decreasing the shortwave radiation absorbed at 
earth surface. [Geo-engineering]

GHG: Greenhouse gasses



Can these options work?
Can they be carried out with reasonable costs? 
What are the side effects of implementing them?



Brook (1928)
Binding the blowing sand
Local increase (1% -2%) in 
precipitation

Otterma (1974, 1977)
controlling influence convective 
precipitation

Enger and Tjernstron (1991)
forest planting in semiarid, initially 
irrigated with aquifer water, may 
increase the precipitation so much 
that it would ultimately eliminate 
the need for further irrigations

Nigeria government plans to 
allocate 60% percent of Ecological 
Fund to plant more than one billion 
trees across the country
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How will the reforestation affect the 
dynamics of West African Monsoon 
system and the regional climate in 
future?

Where are the best locations for 
reforestation in West Africa?







Regional Climate Model (RegCM3, ICTP)
Domain: (28oW-28oE; 3oS-27oN)
Resolution: 40 km
Physics: BATS; Grell Scheme with FC closure
ECHAM5 simulation (data) for initial and boundary conditions
Two control Experiments 

Present climate (1981-2000)
Future climate (2031-2050)

Seven reforestion experiments with future climate
3-Zonal reforestation
4-Random reforestation in 
Nigeria
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Potential Impacts of 
Reforestation in Nigeria









Reforestation is usually thought as a good 
approach to mitigate impacts of global warming 
over West Africa. This study shows that the 
reforestation may have bigger impacts than 
originally thought.

While the reforestation could lower the warming 
over some areas, it could also enhance the warming 
over other areas.

Hence, the reforestation requires a mutual 
agreement among the West African countries, 
because the impacts of the reforestation do not 
recognize political boundaries.



Thank you!!!




