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1. Introduction 3. Annual Water Balance Modelling 4. Hydropower Potential

The 15 countries of the Economic Community of West Objectives of the project: Water balance modelling is applied to estimate the annual As hydropower plants are investments with a lifetime of several The gross theoretical hydropower potential is assessed Reaches with attractive hydropower potential are
African States (ECOWAS) face a constant shortage of  « sypport the energy initiatives of the “ECOWAS Centre discharge in 500,000 reaches. decades also the possible changes in future discharge due to for each reach i from the following data: identified if they exceed a threshold, which was derived
energy supply, which limits economic growth. Currently for Renewable Energy and Energy Efficiency” The annual water bTIance describes the dpartlt:cc;nlng of rt:)llrlnate chanie Iwere assdessed (Flg.h9).bTo this end dthe Iwater + Annual discharge Q (m¥s) from the water balance from an empirical analysis of annual discharge and
' recipitation into actual evapotranspiration and runoft (Fig. 5). alance model was driven wit las-corrected climate , £ : (ot
there are about 50 operational hydropower plants and (ECREEE) IOh P . f ) IO( | IO]c o h( 8. ) nee f B g ' model for the period 1998-2014 specific hydropower potential at existing hydropower
40 more are under construction or refurbishment. The . : : The aggregation of runo units or mm along the river rojections of 15 Regional Climate Models for two emission _ ,
. e Assess the hydropower potential of all rivers in West 88 .g , , 5 Y & Pro) , 5 , * Height difference AH (m) from DEM plants.
potential for future hydropower development - Africa network yields discharge (units of m3s). scenarios of the CORDEX-Africa ensemble. The results of the study will be published on the
: : : : : : * Length of reach L (km) from river-network
especially for small-scale plants in rural areas — is , , , The Budyko curve (Budyko, 1974) is a simple method to estimate & (km) ECOWREX website (Fig. 12). The website can be used to
. * Integrate the results into the interactive ECOWREX h | bal b d disch g : + Hydropower line potential LP (kW) g +4)-
assumed to be large, but exact data are missing. bsite of ECREEE the mean annual water balance. Observed discharge data of 410 yarop P identify attractive regions, thus enabling more detailed
webpsite O . . . . o . ’
gauges were used for a regional calibration of the Budyko curve 1.2 « Hydropower specific potential SP (kW/km) studies and targeted discharge measurement campaigns
parameter. 10 - __| .
N —— LP, = 8.5-Q, - AH, SP, = LP,/L, currently under preparation by ECREEE.
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Example: Upper Black Volta in Burkina Faso 0.8 1
2. Study area & Data basis ple: Upp < ¢ | | |
Precip = Runoff + + AS L 06 - ¢ "observed" To give a better regional overview the results of the Profil of Cestos River
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This study focusses on all river basins in the 15 countries Data acquisition and pre-processing were major tasks of JHOTHIS O @ STt COMPONENE Of The WISl DAance pudvie e 1350 sub-catchments
: : : : : : : : Climate 0.2 - ]
of ECOWAS in West Africa (Fig. 1). The climate ranges this project, as most of the basins are located in data . :
, , _ _ _ o _ 0o e 14 ECOWAS countries (excluding Cabo Verde)
from tropical humid to arid. The study area covers about sparse regions with often limited data quality. Precip oo s s 2o o )
5 Mio km? including 500,000 river reaches. Major river Challenges for data availability are: Pot. Evapo Consumption ETP/P U] S S
basins include Niger, Volta, and Senegal. * Only few gauges for such a large region. _ N Flg. 6: Water balance with Budyko Hydropower potential z oo
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The main data sources for this study are: f 8 f Process Management Red line: Budyko relationship - e o J
: : * Inaccurate geo-referencing of discharge gauges. P: mean annual precipitation [mm/y] | e SR |
* Observed dlSCharge data (See F|g- 1& 2) e U . . . . . d ETP: mean annual potential evapotranspiration [mm/y] ¢ \ )
o Precipitation data (GPCC TRMM. RFE. see Flg 3) ncertainty in precipitation data. ETA: mean annual actual evapotranspiration [mm/y], ETAobs = P — Qobs | t N b S, s : o 0 o o e
. . . . . . : ° . —_ _ H —_ Distance from selected reach [km
/ P » Different observation periods for various Precip data Fig. 5: Water balance : mean annual unoffmm/vl, Q=P "ETA (assuming As=0) P A | 3 e
* Potential evapotranspiration (CRU) sets and each discharge gauge. Simplified schematic for main drivers of the annual water balance. - v CUTYE parameter [eaTIDratet, SErat e £2a 5 e 5 &5 mo: -5 = i - 8 S oy Mchmotelr L S g aty )
. Digital el tion models (H drosheds/SRTM ASTER) o _ Major irrigation schemes and floodplain losses are considered as “Consumption”. Formulation of Choudhury (1999) =" s . 3 _ : . . . .
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igital eleva y : Decadal variations between wet and dry periods. to describe the Budyko relationship: | ETA _ [1 N (ET P) ] = 2 Fig. 11: Longitudinal river profiles
* River network (Hydrosheds) * Inconsistencies in digital elevation models. P P | Longitudinal river profiles are automatically generated by selecting a river reach.
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