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Figure S1: Description of the database, by authors (top), area (middle) and time period (bottom). The whole database is made 
of 301 runoff change values. 
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Figure S2: Sensitivity of the median to the deletion of values in Strzepek and McCluskey (2006) (top panel, 50% random 
deletion, repeated 30 times) and in the whole database (bottom, 20% random deletion). 
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Figure S3: Runoff relative change (%) for different parts of river Niger, according to the database. 
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Figure S4: Qualitative assessment of monthly runoff relative change, for different studies of the database and for different 
rivers. The assessment may be an interpretation of the paper’s results (see Table A1 for more details about each paper results). 
In some cases we only detailed here one time horizon or one climate model. 
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River Changes 

Volta - The magnitude of low return period (i.e., frequent) floods decreases in 2035 and 2085 in all sub-basins. 
For higher return period floods, it depends (McCartney et al., 2012) 
- Streamflow increases in Sept-Oct (around 20%), decrease in July-Aug (about -10%) ((Jung et al., 2012)) 
- Higher runoff values in May-June and Aug-Sept but lower in July (Kunstmann and Jung, 2005) 
 

Senegal/Gambia - At the 2080 horizon, the peak flows in September show a decrease for the Senegal (–27%) and Gambia (–
37%) catchments (Ardoin-Bardin et al., 2009) 
- According to  global maps (Murray et al., 2012), in some parts of Senegal and Gambia, the month of 
maximum runoff is delayed of 1 month, no strong change of minimum runoff. 
 

Niger/Bani/Benue - similar pattern (month by month) but higher peak flows in Sept-Oct and slightly lower in July-august 
(Kamga (2001), for Benue River) 
- a later occurrence of the flows and an earlier start of the depletion phase (Ruelland et al. (2012), for the 
Bani River) 
- Changes in maximum monthly river flow: A1B: +105% and A2: +137%. Peak flow is one month later for 
scenario A2, no change for A1B (Falloon and Betts (2006), Niger) 
- -1% for low flows and +11% for high flows (van Vliet et al. (2013), for the Niger River) 
- According to  global maps (Murray et al., 2012), in the Niger delta and the Niger loop, the month of 
maximum runoff is 1 month delayed, no strong change of minimum runoff 
-For Aich et al. (2013), high flows (Q10) and especially low flows (Q90) are generally expected to increase. 
 

Sassandra Simulated flows for June to August are greater than observed flows and partly offset the decrease in 
runoff in September–October in 2080 (-22%) (Ardoin-Bardin et al., 2009) 

Table S1: Impact of future climate on monthly runoff and on floods/droughts, according to the papers selected in the database 
and detailed by rivers 
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Figure S5: Relative runoff change (%, on the river Volta) for four different water consumption scenarios. “No development” 
does not take water use into account. Values are taken from McCartney et al. (2012). There are 8 points per boxplot. 

 

 



7 
 

 

Figure S6: Impact of Future water withdrawals on runoff relative change (%) for 8 rivers. “without WWD” is the scenario 
without water withdrawals and “with WWD” with. Values are from Murray et al. (2012). 

 

 

 

 

 

 

 

 

 

 

 



8 
 

References 

 

Aich, V., Liersch, S., Vetter, T., Huang, S., Tecklenburg, J., Hoffmann, P., Koch, H., Fournet, S., Krysanova, V., Müller, 
E., and Hattermann, F.: Comparing impacts of climate change on streamflow in four large African river basins, 
Hydrol. Earth Syst. Sci. Discuss., 10, 13005–13052, 2013. 
 
Ardoin-Bardin, S., Dezetter, A., Servat, E., Paturel, J. E., MahÉ, G., Niel, H., and Dieulin, C.: Using general circulation 
model outputs to assess impacts of climate change on runoff for large hydrological  
catchments in West Africa, Hydrological Sciences Journal, 54, 77-89, 10.1623/hysj.54.1.77, 2009. 
 
Falloon, P. D., and Betts, R. A.: The impact of climate change on global river flow in HadGEM1 simulations, 
Atmospheric Science Letters, 7, 62-68, 2006. 
 
Jung, G., Wagner, S., and Kunstmann, H.: Joint climate-hydrology modeling: An impact study for the data-sparse 
environment of the Volta Basin in West Africa, Hydrology Research, 43, 231-248, 2012. 
 
Kamga, F.: Impact of greenhouse gas induced climate change on the runoff of the Upper Benue River (Cameroon), 
Journal of Hydrology, 252, 145-156, http://dx.doi.org/10.1016/S0022-1694(01)00445-0, 2001. 
 
Kunstmann, H., and Jung, G.: Impact of regional climate change on water availability in the Volta basin of West 
Africa, Seventh IAHS Scientific Assembly, Foz do Iguaçu, Brazil, 2005,  
 
McCartney, M., Forkuor, G., Sood, A., Amisigo, B., Hattermann, F., and Muthuwatta, L.: The Water Resource 
Implications of Changing Climate in the Volta River Basin, 2012. 
 
Murray, S. J., Foster, P. N., and Prentice, I. C.: Future global water resources with respect to climate change and 
water withdrawals as estimated by a dynamic global vegetation model, Journal of Hydrology, 448-449, 14-29, 
2012. 
 
Ruelland, D., Ardoin-Bardin, S., Collet, L., and Roucou, P.: Simulating future trends in hydrological regime of a large 
Sudano-Sahelian catchment under climate change, Journal of Hydrology, 424–425, 207-216, 
http://dx.doi.org/10.1016/j.jhydrol.2012.01.002, 2012. 
 
Strzepek, K., and McCluskey, A.: District level hydroclimatic time series and scenario analyses to assess the impacts 
of climate change on regional water resources and agriculture in Africa, 2006. 
 
van Vliet, M. T. H., Franssen, W. H. P., Yearsley, J. R., Ludwig, F., Haddeland, I., Lettenmaier, D. P., and Kabat, P.: 
Global river discharge and water temperature under climate change, Global Environmental Change, 
http://dx.doi.org/10.1016/j.gloenvcha.2012.11.002, 2013. 

 

 


