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Radar observations

� Wideumont radar, alt. 592 m a.s.l.

� C-band, Doppler, single-pol

� 5-elevation  scan every 5 minutes

� Doppler filtering + static clutter map 

� PCAPPI-1500 m, Z = 200 R1.6

� 5-min summed to produce 24h accum. 
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Rain gauge observations

87 telemetric gauges (1h)
1 per 193 km2
used for merging

150 manual gauges (8 to 8 LT)
1 per 112 km2
used for verification

120 km
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16842 km2



� Applied to daily precipitation amounts between 8 and 8 LT

for 2005-2007

� Valid pairs : G and collocated R larger than 1 mm

� 8 merging stategies with various degrees of complexity :

from mean-field bias correction to geostatistical techniques

� + ordinary kriging with rain gauge data only   

Radar-gauge merging strategies
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(1) MFB : Mean-field bias correction

Radar-gauge merging strategies
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(2) MAF : Correction based on 
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(3) RDA : Range-dependent adjustment

R/G(dB) versus range fitted
by a 2nd order polynom
(Baltex, Michelson et al. 2000) 
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� based on one-year radar-gauge data

� 24h radar first corrected by mean field bias

� for each gauge, residual mean bias 

estimated over one year

� spatialized local bias obtained 

through ordinary kriging

Radar-gauge merging strategies

(4) SMB : static local bias + mean field bias

(5) SRD : static local bias + range dependent adjustment

Static local bias correction for correcting visibility effects
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(6) BRA : Brandes (1975) spatial adjustment

Radar-gauge merging strategies

Spatial interpolation of G/R + correction
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(7) KRI : ordinary kriging based on gauges only

variogram : linear function of the distance

(8) KED : kriging with external drift
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Radar-gauge merging strategies

(9) KRE : kriging with radar-based error correction 

Sinclair and Pegram (2005) 

Gauge Radar Kriging of gauge Kriging of radar

Deviation : (d) – (b) (c) + (e) Merged rainfall 
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Verification

� several quality parameters : bias, assesment  factor, RMSE, …

� standard for objective evaluation by Germann et al. (QJRMS 2006) 

� verification performed for 3 years (2005-2007) 

16 %

84 %

SCATTER 

Error distribution 
of uncorrected 
radar estimates
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Mean bias = -1.24 dB

Scatter = 4.73 dB



Verification
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Verification



Verification

Mean-field bias (MFB)
Static local bias + MFB

Range-dependent adjustment (RDA)
Static local bias + RDA

Brandes
Kriging

Kriging ext. drift.

Kriging with
Rad. err. corr..



Verification



Sensitivity to gauge network density
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1/193 km21/1119 km2

Mean assessment factor

Uncorrected



Sensitivity to gauge network density
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Mean field bias

Uncorrected



Sensitivity to gauge network density
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Uncorrected



Sensitivity to gauge network density
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Sensitivity to gauge network density
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Sensitivity to gauge network density
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Uncorrected



Sensitivity to gauge network density
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Ordinary kriging

Uncorrected



Sensitivity to gauge network density
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Kriging with external drift

Uncorrected



Sensitivity to gauge network density
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1/193 km21/1119 km2

Kriging with radar-based
error correction 

Uncorrected



� Various merging methods evaluated over 3 years
using different quality indicators

� Simple methods : mean-bias, range-dependent

adjustement useful for low network densities

� Geostatistical radar-gauge merging perform best :

kriging with external drift, kriging with radar-based error correction

� Benefit of geostatistical merging increases with  

gauge network density

Conclusions
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