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Abstract For urban flash flood simulation, we need the higher resolution radar rainfall than
radar rainfall of KMA, which has 10 min time and 1km spatial resolution, because the area of
subbasins is almost below 1 km” Moreover, we have to secure the high quantitative accuracy
for considering the urban hydrological model that is sensitive to rainfall input. In this study, we
developed the quantitative precipitation estimation (QPE), which has 250 m spatial resolution
and high accuracy using KMA AWS and SK Planet stations with Mt. Gwangdeok radar data in
Seoul area. As the results, the rainfall field using KMA AWS (QPE1) is showed high smooth-
ing effect and the rainfall field using Mt. Gwangdeok radar is lower estimated than other rain-
fall fields. The rainfall field using KMA AWS and SK Planet (QPE2) and conditional merged
rainfall field (QPE4) has high quantitative accuracy. In addition, they have small smoothed
area and well displayed the spatial variation of rainfall distribution. In particular, the quantita-
tive accuracy of QPE4 is slightly less than QPE2, but it has been simulated well the non-homo-

geneity of the spatial distribution of rainfall.
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Fig. 1. Mt. Gwangdeok radar station and weather gauge station in Seoul.
Table 1. Detail structure of SK planet data.
No. Contents No. Contents

1 Station 10 1 min average spot atmospheric pressure

2 Date/Time 11 1 min average sea level pressure

3 Latitude 12 Precipitation Existence

4 Longitude 13 Hourly Precipitation

5 Elevation (m) 14 Daily Precipitation

6 1 min average wind direction 15 15 min precipitation

7 1 min average wind speed 16 60 min precipitation

8 1 min average temperature 17 max instance wind direction

9 1 min average humidity 18 max instance wind speed
&3 253, vy AR FE A A A" o] =4 Aol Ag7F st
8ot ASARE A8l slom, A2 71 AWS
skel Wus Fa #ZFe AF»Ert AAHAT 3.8 H
(www.weatherplanet.co.kr; Yoon et al., 2015).

A5 FA ABE Yoon et al. 20150 ANGE A B AIME ASAG] FFH PRI B
2 9 o4 nAEAE me} FAAYC) ARV T SRR APl wE wgANE 27
100714 A2E FEAAE AGSFA BEVH sel F 4 FHE TR Astrh WYF 4
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SAHEE 20139 79 12~1593 7¢€ 2299 JES 2oz F4HE Fyitg oy ZF9(QPE3), A5
S AR BE grpddon s Aee Ed + o= Fa) A HHelolr AY7$AHQPE)IT
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(a) Gauge point value

(b) Gx(s)

() R(s) (d) Rk(s)
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(e) Rr(s) =R(s) - Rk(s)

(H) M(s) = G(s)+ (r(5)

(2) M(s)

Fig. 2. Concept of the conditional merging method (modified from Sinclair and Pegram, 2005).
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Table 2. Statistics of the comparison between the cross validation estimates of each quantitative precipitation estimations and

rain gauge observations.

Event Item Test Stations QPE1 QPE2 QPE3 QPE4
Total rainfall (mm) 4174.221 (683.77) (685.28) 4186.78 1653.51 4024.08
C-CORR - (0.88) 0.95 0.66 0.94
Case 1 RMSE (mm 10 min’l) - (0.54) 0.34 0.91 0.37
ME (mm) - (0.001) 0.001 -0.23 -0.02
MAE (mm) - (0.20) 0.10 0.29 0.11
Total rainfall (mm) 1647.38 (263.69) (266.91) 1635.78 519.06 1606.39
C-CORR - (0.85) 0.93 0.73 0.93
Case 2 RMSE (mm 10 min’l) - 0.97) 0.69 1.54 0.72
ME (mm) - (0.01) 0.001 -0.41 -0.01
MAE (mm) - (0.32) 0.17 0.44 0.18
R(s) = Rg(s) + €g(s), (%) o} o] a4 prTh EX AA Ak 245 &
Al 71 o 710] B &k J O y1H o z}7}10 71
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Table 3. Statistics of Time series analysis between the cross validation estimates and rain gauge observations.

Event Ttem QPEl QPE2 QPE3 QPE4

Case 1 C-CORR (0.89) 0.97 0.71 0.96
RMSE (mm 10 min™) (0.30) 0.06 021 0.07

Case 2 C-CORR (0.84) 0.93 0.73 0.92
RMSE (mm 10 min™) (0.55) 0.15 0.37 0.16

KRIGED RAINFIELD (AWS) :201307130300

(a) QPE1

GWANGDEOK RADAR(MAP) :201307130300

(c) QPE3

(b) QPE2

CONDITIONAL MERGING RAINFIELD :201307130300

(d) QPE4

Fig. 3. The rainfall distribution determined at 0300 LST 13 July 2013 (Case 1) using the quantitative precipitation estimation
methods: (a) QPE1 using the kriging method and only information from KMA’s rain gauge network, (b) QPE2 using the
kriging method and a combination of the KMA’s and SK Planet’s rainfall gauge networks, (c) the Gwangdeok-San radar
rainfall (QPE3) using the Marshall-Palmer equation; (d) QPE4 using the conditional merging method.
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(b) QPE2

CONDITIONAL MERGING RAINFIELD :201307220830

(c) QPE3

(d) QPE4

Fig. 4. Same as in Fig. 3 except for 0830 LST 22 July 2013 (Case 2).
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gauge network, (b) QPE2 using the kriging method and a combination of the KMA’s and SK Planet’s rainfall gauge networks,
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