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Considerations

Since that climate changes and environmental degradation have been identified 
as the drivers that are causing the exacerbating of flooding events, a sustainable 
land management aimed at the use of climate-smart agriculture practices would 
be a valid solution to face these problems. The analyses carried out in this study 
highlight and quantify the efficiency of RWHT in reducing runoff. 
Hydraulic simulations demonstrate that the staggered arrangement gives 
always better performance than the aligned configuration. Staggered half-moon 
resulted in the most efficient RWHT in terms of runoff reduction.

Results

Modified configuration

Original configura�on

Velocity vectors before filling 

Velocity vectors a�er filling 

  A-HM S-HM A-PP S-PP A-HT S-HT A-VT S-VT 
Heavy 

Rainfall Rc (-) 0.51 0.35 0.50 0.49 0.67 0.39 0.41 0.37 

Extreme 
Rainfall Rc (-) 0.44 0.30 0.70 0.70 0.63 0.43 0.59 0.58 

 

  U-PS A-HM S-HM A-PP S-PP A-HT S-HT A-VT S-VT 
Heavy 

Rainfall 
Qmax (m3/s) 0.111 0.046 0.032 0.036 0.036 0.062 0.038 0.039 0.036 

FPR (%) - 58% 71% 68% 68% 44% 66% 65% 68%  
Extreme 
Rainfall 

Qmax (m3/s) 0.228 0.083 0.053 0.183 0.176 0.121 0.079 0.113 0.114 
FPR (%) - 64% 77% 20% 23% 47% 65% 51% 50% 

 FPR=flood
peak reduc�on

Rc=runoff 
coefficient

Iden�fica�on code Conceptual configura�on 
U-PS Unmodified plain square 
A-HM Aligned half-moons 
S-HM Staggered half-moons 
A-PP Aligned plan�ng pits 
S-PP Staggered plan�ng pits 
A-HT Aligned hand-dug trenches 
S-HT Staggered plan�ng pits 
A-VT Aligned Vallerani trenches 
S-VT Staggered Vallerani trenches 

 

    Heavy Rainfall Extreme Rainfall Rainfall 06 August 2012 
Original  Qmax (m3/s) 1.041 2.641 4.668 

Modified  Qmax (m3/s) 0.905 2.447 4.214 
  FPR (%) 13% 7% 10% 

 Original  Rc (-) 0.54  0.66 0.68 

Modified  Rc (-) 0.5  0.62 0.65 

 

Conceptual model: RWHT performance evaluation

Real watershed: the village of Touré

Materials and Methods
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This study examines the capabilities of indigenous Rainwater Harvesting Techniques (RWHT) to be used 
as flood mitigation approach. The study analyses the hydraulic performance of the most used 
micro-catchment RWHT in sub-Saharan regions, in terms of runoff reduction at the field and basin scale.
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Objectives of the studyContext and problematics

The geographical loca�on of the Sahelian belt and flow �me series of 
the discharge of the Sirba River (Niger). 

In sub-Saharan Africa, climate and land use/land cover changes are strongly affecting  
the hydrological behaviour of land surface enhancing runoff and decreasing water holding  
capacity [1]. In recent years, Sahelian rivers are showing an allarming increase in the  
frequency and magnitude of flooding events [2]. These catastrophic events severely 
impact on local populations already hit by the harsh arid climate [3]. 
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