
Using Sentinel-2 images and hydrometric data for assessing surface water uptakes for agricultural 
purposes in Upper-Comoé sub-basin, Burkina Faso.

Authors : Sié PALE1, Farid TRAORE2, Joost WELLENS3, Bernard TYCHON4.
1PhD Candidate, University of Liège Belgium, Faculty of Sciences, Environmental Sciences and Management Department, Research team : Water-Environment-Development. sie.pale@doct.ulg.ac.be

²Senior researcher, Institute of Environment and agricultural Research, Burkina Faso. farid.traore@yahoo.fr
3Senior researcher, Faculty of Sciences, Environmental Sciences and Management Department, Research team: Water-Environment-Development. joost.wellens@uliege.be

4Professor, Faculty of Sciences, Environmental Sciences and Management Department , Research team: Water-Environment-Development bernard.tychon@uliege.be 

STUDY AREA

METHODOLOGY

RESULTS

REFERENCES
Etkin, D., A.M.ASCE, Kirshen, P., Watkins, D., M.ASCE, Roncoli, C., … Hoogenboom, G. (2015). Stochastic Programming for Improved Multiuse Reservoir Operation in Burkina Faso, West Africa. Water Resources Planning and
Management, 141(3), 1–12. https://doi.org/10.1061/(ASCE)WR.1943-5452.0000396.
Mountrakis, G. I. J., & Ogole, C. (2011). Support vector machines in remote sensing: A review. ISPRS Journal of Photogrammetry and Remote Sensing, 66(3), 247–259. https://doi.org/10.1016/j.isprsjprs.2010.11.001
Roncoli, C., Kirshen, P., Etkin, D., Sanon, M., Somé, L., Dembélé, Y., … Hoogenboom, G. (2009). From management to negotiation: Technical and institutional innovations for integrated water resource management in the upper
comoé river basin, burkina faso. Environmental Management, 44(4), 695–711. https://doi.org/10.1007/s00267-009-9349-x
Traoré, F., Cornet, Y., Denis, A., Wellens, J., & Tychon, B. (2013). Monitoring the evolution of irrigated areas with Landsat images using backward and forward change detection analysis in the Kou watershed, Burkina Faso.
Geocarto International, 28(8), 733–752. https://doi.org/10.1080/10106049.2012.744100
Wellens, J., Traoré, F., Diallo, M., & Tychon, B. (2013). A framework for the use of decision-support tools at various spatial scales for the management of irrigated agriculture in West-Africa. Agricultural Sciences, 4(8A), 9–15.
https://doi.org/10.4236/as.2013.48A002.

7th Belgium Geography day, November 17 th 2017, Liège Belgium.  

PROBLEMATIC

In Upper-Comoé sub-basin, water demand for agricultural purposes is higher than available

surface water resources. Farmers groups accuse each others to misuse water during the dry

farming season. This situation leads frequently to conflicts between the different groups. But

until now, nobody knows who are the guilty farmers (amount of water uptaked by each group

compared to amount of water that should be withdrawn from the main river).

Objective: provide information about water and land uses for a rational management of these resources.
✓ Assess the amount of water uptaked by each group of farmers thanks to the estimation of discharges delivered to them;
✓ Determine the amount of water that should be uptaked by each water users at a given period through the estimation of their cultivated areas.

✓ Hydrometric data are provided by a network of stations (limnimeter + mini-divers) installed across

the basin which measure water levels each 10 s. Water levels are then converted in discharges using

calibration curves.

✓ Images of January 29 th 2016, has been classified using support vector machine algorithm, to

determine land cover map of the basin: download, resample, subset, classification and evaluation.

CONCLUSION
✓ Vegetable & rice farmers uptaked more water than they

needed on Comoé river; but no conclusion can be drawn

at this step about sugar industry water withdrawal

because it also uptaked water on Yanon river;

✓ Advice should be addressed to water users to improve

their practices, if the results are confirmed.

Location of Upper-Comoé basin, South West of Burkina Faso, in Africa.

Hydrometric stations

Uptakes

0.54 to 0.57

0.00 to 0.67

0.72 to 1.05

Discharges

1.59 to 1.67

1.05 to 1.10

0.00 to 0.67

0.08 to 1.03

0.00 to 0.38

Needs (m³s-1)

2.44

0.24

0.15

Water users Area cultivated ha Kappa coefficient 

Sugar industry 2443 0.70 

Irrigated rice 242 0.67 

Vegetable plots 145 0.94 to 0.98 

Total 2830 - 

 

Cultivated areas estimated in January 2016 by Sentinel 2 images.

Source: adapted from Palé & al., 2016. 


