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Assessment of Dual-Polarization Radar for Flood Forecasting
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Abstract

The objective of this study is to assess the dual-polarization radar for flood forecasting. First, radar
rainfall has temporal and spatial errors, so estimated radar rainfall was compared with ground observation
rainfall to assess accuracy improvement, especially, considering the radar range of observation and increase
of the rainfall intensity. The results of this study showed that the error for estimated dual-polarization
radar rainfall was less than single—polarization radar rainfall. And in this study, dual-polarization radar
rainfall for flood forecasting was assessed using MAP (Mean Areal Precipitation) and SURR (Sejong
University Rainfall Runoff) model in Namkang dam watershed. The results of MAP are more accurate using
dual—polarization radar. And the results of runoff using dual-polarization radar rainfall showed that peak
flow error was reduced approximately 12~63%, runoff volumes error was reduced by approximately 30~
42%, and also the root mean square error decreased compared to the result of runoff using single—
polarization radar rainfall. The results revealed that dual-polarization radar will contribute to improving
the accuracy of the flood forecasting.
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CollectSpecificPhase
Difference Data

Estimate Dual-Polarization
Radar Rainfalls

Collect Differential
Reflectivity Data

Radar Rainfall

Collect Horizontal reflection Data
Estimate Single-Polarization
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2.3 SURR (Sejong University Rainfall Runoff)
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Table 1. Description of Model Variables (Bae and Lee, 2011)

Variable name Definition Unit Estimation
method

AKM Subbasin area km® GIS data
SLP Mean slope of the subbasin m/m ”
Z Depth of soil layer m "
SAT Rate of water content at saturation mm/mm ”

Input data - -

FC Rate of water content at field capacity mm/mm ”
WP Rate of water content at wilting point mm/mm ”
KS Saturated hydraulic conductivity mm/h "
CN2 Runoff curve number under AMC 1I - "

SURLAG | Surface runoff lag coefficient - Calibration
LHIL Mean slope length m "
LATLAG | Lateral flow lag coefficient - "
GWDELAY | Delay time for aquifer recharge h ”
ALPHA_BF | Baseflow recession constant - 4
Parameter AQMIN Threshold water level in shallow aquifer for baseflow mm ”
K Storage function constant of the subbasin hPsP "
P Storage function constant of the subbasin - ”
LAGSB Lag time of the subbasin h ”
Ken Storage function constant of the channel sFeh ”
Pen Storage function constant of the channel - ”
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Table 2. Contungency Table for Qualitative Rainfall Estimate

Verifvi lvsi Radar rainfall
erifying analysis
yine y No rain (=0) Rain (>0)
] No rain (=0) 7 (Zero) F (False)
Observed rainfall - - -
Rain (>0) M (Miss) H (Hit)
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Fig. 2. Available Data Sites and Channel Networks on the Study Area

Table 3. Rainfall Events Selected in this Study

Event Number Period Maxi(mnilr;n/hrre)linfall Rain type
Case 1 2012/06/30 01:00 ~ 2012/06/30 23:00 425 Monsoon
Case 2 2012/07/05 01:00 ~ 2012/07/06 23:00 33.0 Monsoon
Case 3 2012/07/14 09:00 ~ 2012/07/16 23:00 855 Monsoon
Case 4 2012/08/27 14:00 ~ 2012/08/30 13:00 46.0 Typhoon “BOLAVEN”
Case 5 2012/09/16 01:00 ~ 2012/09/17 22:00 64.5 Typhoon “SANBA”
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Table 4. Estimated Model Input data & Parameters at Each Sub-basin

- Variable name Sub”basin No
1 2 3 4 5 6
AKM(km?2) 651.7 824.5 1221 2564 4255 344.5
SLP(m/m) 0.292 0.261 0.267 0.361 0.216 0.191
Z(mm) 765.5 875.3 826.1 640.6 669.8 771.9
Input SAT(mm/mm) 0.377 0.381 0.399 0.376 0.407 0.401
data FC(mm/mm) 0.26 0.221 0.239 0.259 0.25 0.244
WP (mm/mm) 0.091 0.079 0.09 0.088 0.111 0.109
KS(mm/h) 585 434 61.2 81.7 384 72.5
CN2 56.8 58.1 62.3 64 69.6 73.8
SURLAG 2.0 2.0 4.0 4.0 4.0 2.0
LHIL 05 0.5 0.5 0.5 0.5 0.5
LATLAG 0.1 0.1 0.1 0.1 0.1 0.1
GWDELAY 100 100 100 100 100 100
Parameter ALPHA_BF 1.0 1.0 1.0 1.0 1.0 1.0
AQMIN 2.0 2.0 2.0 2.0 2.0 2.0
Ksb 50 50 60 50 50 50
Psb 0.3 0.3 0.3 0.3 0.3 0.3
LAGSB 2 2 1 1 1 2
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Table 5. Statistical Analysis of Estimated Radar Rainfalls with AWS Rainfall

Events Single-Pol. (Rz) Dual-Pol. (Rzpr) Dual-Pol. (Rkpp)

cC 0.83 0.85 0.85

Case 1
RMSE 1.72 1.57 1.45
cC 0.76 0.74 0.81

Case 2
RMSE 1.86 2.09 1.67
cC 0.84 0.72 0.86

Case 3
RMSE 2.48 2.92 2.10
cC 0.75 0.77 0.78

Case 4
RMSE 2.09 1.93 1.82
cC 0.74 0.76 0.78

Case 5
RMSE 494 4.26 4.34
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