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Flood Inundation Record Map Using KIMSTORM
(Grid-based KIneMatic Wave STOrm Runoff Model)
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Abstract

The purpose of this study is to explore the effectiveness of dual-polarization radar rainfall by comapring with
the flood inundation record map through KIMSTORM (Grid-based KIneMatic wave STOrm Runoff Model). For
Namgang dam (2,293km?) watershed, the Bisl dual-polarization radar data for 3 typhoons (Khanun, Bolaven, Sanba)
and 1 heavy rain event in 2012 were prepared. For both 28 ground rainfall data and radar rainfall data, the model
was calibrated using observed discharge data at 5 stations with R?, Nash and Sutcliffe Model Efficiency (ME) and
Volume Conservation Index (VCI). The calibration results of R%, ME and VCI were 0.85, 0.78 and 1.09 for ground
rainfall and 0.85, 0.79, and 1.04 for radar rainfall respectively. The flood inundation record areas (SY and MD/SG
district) by typhoon Sanba were compared with the distributed modeling results. The spatial distribution by radar
rainfall produced more surface runoff from the watershed and simulated higher stream discharge than the ground
rainfall condition in both SY and MD/SG district. In case of MD/SG district, the stream water level by radar rainfall
near the flood inundation area showed 0.72 m higher than the water level by ground rainfall.

Keywords : radar rainfall, KIVISTORM, distributed rainfall-runoff model, storm runoff modeling, flood record map
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Fig. 1. Location of Namgang Dam Watershed (Ahn et al., 2013)
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Fig. 2. The Water Balance Components of a Cell for Overland and Stream Grid Elements (Jung et al., 2008)

Table 1. Characteristics of Selected Events

Event Date of event Duration Rainfall Maximum intensity
(hr) (mm) (mm)
1 Khanun 2012.07.18. 00:00 ~ 2012.07.21. 23:00 4 775 214
2 Heavy Rain 2012.08.22. 00:00 ~ 2012.08.26. 23:00 34 257.2 22.4
3 Bolaven 2012.08.27. 00:00 ~ 2012.09.02. 23:00 71 190.9 24.7
4 Sanba 2012.09.16. 00:00 ~ 2012.09.20. 23:00 49 252.4 309
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(e) Soil texture

Fig. 3. GIS Input Data (Ahn et al., 2013)
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Fig. 4. The September 2012 Flood Record Area for by Typhoon Sanba

Table 2. Model Parameters For Model Calibration (Ahn et al., 2013)

Residential Area
i Manufacturing Area
5% Commercial Area
[ Recreational Facility
mmm Traffic Area
0 Public Facility
Rice Paddy
Upland Crop
Greenhouse
54 Orchard
=== Farm
BN Evergreen Forest
B Coniferous Forest
= Mixed Forest
—__ Grassland
59 Country Club
N Pasture
=== Inland Wetland
! Coastal Wetland

" | = Minable Area

Bare Ground
5 Inland Water
== Coastal Water

Parameters Unit | Min | Max Definition Value Process
Ngyrf AF 0.5 2.0 | Manning’s roughness coefficient of overland 1.00 Runoff
Ngip - 0.03 | 0.08 | Manning’s roughness coefficient of stream 0.051 Runoff
Cyr - 0.34 | 0.37 | Channel shape constant 0.352 Runoff
hpf cm 0 30 Maximum freeboard of paddy field 15 Runoff
b - 1 3 Control coefficient for paddy roughness 2 Runoff
SW,,; % 10 100 | Initial degree of soil saturation 76 Soil water
K, cm/hr | 05 10 | Saturated hydraulic conductivity 2 Soil water
K, cm/hr | 0.25 5 Effective hydraulic conductivity 0.6 Infiltration
Vs cm 0.5 5 Wetting front suction head 1 Infiltration
fp cm/hr | 0.01 0.1 Maximum percolation rate 0.65 Percolation
N - 2 3 Coefficient for percolation 3 Percolation
BFry - 0.25 | 0.65 | Threshold constant for baseflow generation 0.42 Baseflow
BF,, - 0.005 | 0.05 | Contribution constant of baseflow 0.03 Baseflow
S ARESIITE A7 AR ARl T AR A A= Atk AFREE ASA ek vlalske] x]37d-p-oll s
Table 391 4259, dloe] 7k S5eboll ekt elol] 457} wlad & welshn ov, HEEHA%
IR F3E 98 Fig 5 HehiSlch HAEH A} AR BT 106 2 BAI0 PRaRAe) &
R, MES) B7e A 290 A 2171085, 0782 2ol £, WFHE AWFeA e sk 9 &
A9, 1 4 085, 0% T AV A5 55 Sls] A A5eh Aol 0|89 AEaA el 2
Frigol HSFES & Adshs 9 LolddE v = Ahn et al. (2013)el] 2HA8] 7] H o] glom, =)
E}lH‘}iD} VCIo| a2 A7) 2-5-¢] 45 L09= 9%°] & Aol glo] ol o] &gAo] v -3 Zlow T4
2 ®lar, doly -] A 0962 4%°] eAaks B = At
930 BEKERBEHE



Table 3.

Comparison of Model Calibration Results between Radar and TM IDW

Average Watch |__Peak runoff (m®/s)  |Runoff volume (106 m®) Model evaluation
Event | Rainfall (mm) Point | Obs Sim. | Sim. Obs Sim. | Sim. R? ME VCI
TM | Radar " | TM | Radar | T™M | Radar | TM |Radar| TM |Radar| TM |Radar
689 | 536| AU 3141] 289 2479 170| 201 172 1 090 | 090 | 088 | 086 | 1.18 | 1.01
8.7 | 73| SC | L191.3] 1,590.8| 14990, 80.7| 1084 | 93 ] 097 | 095 | 0.74 | 085 | 1.34 | 123
Khanun | 543 | 305| SA 24501 3096| 1664 214| 253 | 163 | 077 | 0.5 | 0.70 | 055 | 1.18 | 0.76
86| 73| CC 4485 5205 6126| 281 | 277 283 1 078 | 067 | 077 | 061 | 0.9 | 101
756 624 NR | 23223| 2359.8] 20777 1494 | 2045 | 185 | 095 | 095 | 0.77 | 089 | 1.37 | 1.23
1566 | 1229 | AU 2820| 2264| 1611] 260 | 255 197 1 069 | 0.73 | 069 | 062 | 098 | 0.76
Heavy 2079 | 1835 S‘C 1,1504] 14164 1,1683| 1329 | 175.7 | 1516 | 086 | 089 | 068 | 087 | 1.32 | 114
Rain 2723 1 2907 | SA | 1507.2| 1,1174] 14716 1124 | 938 | 101.3 | 092 | 089 | 0.88 | 0.89 | 0.83 | 0.90
M55 | 3721 | CC 966.6| 1,231.5| 1,263.0| 1061 | 101.3 | 109.7 | 0.77 | 0.78 | 0.73 | 0.71 | 096 | 1.04
25731 2009 | NR | 3687.3| 3908.0] 43006 4484 | 4708 | 4587 | 098 | 097 | 098 | 097 | 1.06 | 1.02
1975 1126 | AU 562.8] 7066 6438| 487| 498 | 261 | 0.74 | 081 | 066 | 080 | 1.02 | 098
2366 | 1533 | SC | 4,0249| 3839.3| 4028.1| 2445 | 2756 | 1586 | 096 | 097 | 095 | 097 | 113 | 1.01
Bolaven | 1295 | 633 | SA 3462|4976 271.2| 410| 566 214 1 058 | 054 | 024 | 052 | 1.38 | 0.8
181.2] 1049 | CC 6782| 869.7| 6623] 691| 594 | 285 ] 0.70 | 069 | 069 | 058 | 0.86 | 0.66
190.7 ] 1135 | NR | 3673.7| 5206.7) 485.6| 367.7 | 4274 | 2163 | 083 | 0.87 | 0.70 | 0.76 | 1.16 | 1.03
2097 | 1568 | AU 7377 921.2) BAT8| 426| 426 | 3251091 | 093 | 087 | 084 | 1.00 | 0.76
2669 | 2360 | SC | 6,770.0] 59086| 5822.8| 2883 | 2915 | 2690 | 096 | 093 | 095 | 090 | 1.01 | 093
Sanba | 2478 | 2302 | SA | 32626| 249%6.3| 3321.2| 1108 | 1051 | 1003 | 085 | 0.88 | 083 | 087 | 0.5 | 091
2314 | 2325 | CC 2261.0] 1903.8| 21862 &3 | 772 | 765|086 | 083 | 085 | 082 | 091 | 090
2526 | 2345 | NR |13990.5|11,1182{12547.7| 569.1 | 6188 | 5946 | 098 | 099 | 096 | 098 | 1.09 | 1.05
Average | 1879 | 1579 - 2419.1] 2,321.7| 2392.2) 1494 1629 | 13651 085 | 08 | 078 | 0.79 | 1.09 | 096
2012.07.18. 00:00 ~ 2012.07.21. 23:00 2012.07.18. 00:00 ~ 2012.07.21. 23:00
=000 ‘_rrr KHANUN e A KHANUN °
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