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Why developing such models ?
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Niamey Mesoscale site 16 years of high time 
resolution rain data



EPSAT-Niger (1990-2000)
Average climatic conditions

Deficit: 40 mm (with respect to 1950-1990)
Maximum: 663 mm (station: 1044 mm)
Minimum: 417 mm (station: 255 mm)

Interannual Variability  (1990-2000)
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Rainy season 1992 (mm)
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Average 1990 - 2000

400
420
440
460
480
500
510
520
540
560
580
600
620
640
660
680
700

30 stations
Average= 519 mm

-40 -20 0 20 40 60 80 100 120
0

20

40

60

80

100

4 stations
Average=  531 mm
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Average=  511 mm
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EPSAT-Niger / CATCH
Long term measurements



450

500

550

600

650

670

700

750

800

850

900

950

1000

1050

Rainy season 1998 (mm) 11 stations
Average = 655 mm
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Implications

This high rainfall variability has three main 
implications:

1) Climate and diagnostic studies: at which scale 
should we characterise the quality of the rainy 
season (space averaging and resolution).

2) Water Cycle studies: what is the impact of this 
small scale space variability on the assessment of 
the water balance from the meso to the regional 
scale ?

3) Operational hydrology: are the current rainfall 
observing systems of sufficient resolution; how 
can they be upgraded or complemented by other 
sensors ?



2005 Rainy Season, Niger meso site

Source: C. Bailleul, L. Descroix

2005 Rainy season for 3 stations (LF17) 
of the AMMA-Niger Mesoscale site
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P spatial 14.4 mm 14.4 mm14.4 mm 14.4 mm

Lr spatial 0.3 mm 0.3 mm 0.2 mm 0 mm
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Impact of the small scale variability on the assessment of runoff
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Catchment 2, medium runoff coefficient Wankama, low runoff coefficient

Lame d’eau sur la période 1990-2002
Average over 546 rain events (1990 – 2002)



From climatic to hydrological scales

Conditional Simulation of Sahelian Rainfields



ExampleExample of a simulation on one of a simulation on one rainrain eventevent::
thethe arealareal rainfallrainfall isis conservedconserved
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Evénement du 12/07/90 : 30 points (Simulation 1)
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Evénement du 12/07/90 :  30 points  (Simulation 8)
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Evénement du 12/07/90  : 30 points  (Simulation 2)
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Conditional Simulation #1

Conditional Simulation #2 Conditional Simulation #3



SpaceSpace--Time Time desaggregationdesaggregation



t = 20 min

SpaceSpace--Time Time desaggregationdesaggregation



t = 40 min

SpaceSpace--Time Time desaggregationdesaggregation



t = 60 min

SpaceSpace--Time Time desaggregationdesaggregation



t = 80 min

SpaceSpace--Time Time desaggregationdesaggregation



t = 100 min

SpaceSpace--Time Time desaggregationdesaggregation



t = 120 min

SpaceSpace--Time Time desaggregationdesaggregation



t = 140 min

SpaceSpace--Time Time desaggregationdesaggregation



t = 160 min

SpaceSpace--Time Time desaggregationdesaggregation



SpaceSpace--Time Time desaggregationdesaggregation



See you in the field
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