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Why developing such models ?




Niamey Mesoscale site ™ ;¢ years of high time

resolution rain data

100

80

60-

40-

20

1990-1993
107 Stations




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) Average:
520 mm
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Rainy season 1992 (mm) 109 stations
Average= 513 mm

4 6 8
Longitude

20 40 60
30 stations

11 stations
Average= 537 mm

Average= 515 mm




EPSAT-Niger / CATCH
Long term measurements

Average 1990 - 2000

4 stations
Average= 531 mm
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30 stations Rainy season 1998 (mm) 11 stations
Average = 672 mm 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 guality 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 ?



-
Sirniri

T —
0 20 40 kmn
Source: C. Bailleul, L. Descroix

5,/

2005 Rainy season for 3 stations (LF17) a#8 B BN
of the AMMA-Niger Mesoscale site sl A
[
[
' e 060 o 00
o®
[ |
[ °®
.- ® e alal Jde
..
2 4
L 4
[
re ¥ A AA A AVa
( 4
300 - u
°
m/e®
— °
° /3
200
] [}
o
o’
100 “ A
/i
0/ A
A
0 = T 3 _ AA\
1/3 1/4 2/5 2/6 3/7 3/8 3/9 4/10 4/11

® NiameyIRD A Kafina B Kollo =—=—Moy 51/70 —Moy71/90‘ U




Impact of the small scale variability on the assessment of runoff

[= spatial 14.4 mm

Rainfall




Average over 546 rain events (1990 — 2002)

Catchment 2, medium runoff coefficient : Wankama, low runoff coefficient
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From climatic to hydrological scales

Conditional Simulation of Sahelian Rainfields




Example ofi aisimulationionone rain event:
the areal rainfall'isiconserved

. Conditional Simulation #1

Evénement du 12/07/90 (Observations)
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Space-Time desaggregation
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Space-Time desaggregation
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t =20 min




Space-Time desaggregation




Space-Time desaggregation

t = 60 min




Space-Time desaggregation

t = 80 min




Space-Time desaggregation

t =100 min




Space-Time desaggregation

t =120 min




Space-Time desaggregation
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Space-Time desaggregation
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Space-Time desaggregation




See you In the field
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