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Abstract

The objective of this study is to suggest an approach for estimating probability rainfall using climate
scenario data based GCM and to analyze changes of flood characteristics like probability rainfall, flood
quantile and flood water level under climate change. The study area is Namhan river basin. Probability
rainfalls which is taken 1440 minutes duration and 100-year frequency are estimated by using IPCC SRES
A2 climate change scenario for each time period (SO: 1971 ~2000; S1: 2011 ~2040; S2: 2041 ~2070; S3: 2071 ~
2100). Flood quantiles are estimated for 17 subbasins and flood water level is analyzed in the main channel
from the downstream of Chungju dam to the upstream of Paldang dam. Probability rainfalls, peak flow
from flood quantile and water depth from flood water level have increase rate in the range of 13.0~15.1
9% based SO (142.1 mm), 29.1 ~33.5% based SO0 (20,708 m*/s), 12.6~13.6% in each S1, S2 and S3 period,

respectively.

Keywords : climate scenarios, GCM, probability rainfall, flood quantile, flood water level, The Namhan
river
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Fig. 1. Flow Chart of Probability Rainfall Estimation Based on Climate Scenario
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Table 1. Analysis of Daily Annual Maximum Rain—
fall Series for Each Site
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ol& Az 71dHSAA | gk deke] Awol7] u)
Station Min Max Ave
ol A W] FSAL A e B U= <)
Daegwallyeong 21 3490 1685 M 9 39 A8E A= A3} (downscaling) 3}
Wonju 72.8 250.5 128.8 = gbgo] Aasitl B ApoA= EA4Z AAEE 7
Chungju 51.0 263.0 118.3 % 3}l WXGEN (Sharply and Williams, 1990) 71'"H<&
Uljin 41.4 279.0 101.1 A-gsto] AT kel X}E—E« o]-g3titt. o] 7'M
Cheongju 615 | 2030 | 1164 Y& 5 (200037 #3745 (20100004 = 2gH
A [e) A} g 5 el E:‘}\_] = Q=
Yangpyeong 520 | 3460 | 1364 FelZk slewl, 571 gae] S SAAE olgsh
o 50 736 1369 o Zr, HW/HATE, BlEE, 55 T dARE A
ceon ' ' ‘ 2bahe 7wl
Hongcheon 55.0 276.0 128.3
Jecheon 40.5 276.5 123.7 4. O|af7|zZie] SSLEE MM U HM
Boeun 50.8 4075 131.8 _ L
41 BEXNEE 0|83 HEYSY MY
Yeongju 58.9 259.5 120.1
Mungyeong 50.8 173.3 101.3 QA FEE 127) 714 EEAe] A B9 AF A AE
A2 2 HE ZNEIAS B (H &S A
Ave 560 | 287.2 | 1260 PR 1» derl=de 4 weTe
oA FEEEYS AUTER (0000914 AgHaks
Table 2. Feature and Resolution of 13 GCMs
Resolution
No. Model (agency:version) Abb. Country
Atm. Ocn.
1 BCCR: BCM2 BCR Norway 128 x 64 360 x 180
2 CCCMA: CGCM3_1-T47 CCM Canada 96 x 48 192 x 96
3 CNRM: CM3 CNR France 128 x 64 180 x 170
4 CSIRO: MK3 CSR Australia 192 x 96 192 x 189
5 GFDL: CM2 GF0 USA 144 x 90 360 x 200
6 GFDL: CM2_1 GF1 USA 144 =< 90 360 x 200
7 INM: CM3 INM Russia 72 x 45 144 x 84
8 IPSL: CM4 1PS France 96 x 72 180 x 170
9 NIES: MIROC3_2_MED MIM Japan 128 x 64 256 x 192
10 CONS: ECHO-G MIU Germany / Korea 96 x 48 128 x 117
11 MPIM: ECHAM5 MPI Germany 192 x 96 144 x 111
12 MRI: CGCM2_3_2 MRI Japan 128 x 64 144 x 111
13 UKMO: HADGEM1 UKC UK 192 x 144 360 x 216
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Table 3. Probability Rainfalls at Sites

Station Prob. Rainfall (mm)
Daegwallyeong 473.46
Wonju 357.94
Chungju 321.60
Uljin 282.47
Cheongju 395.78
Yangpyeong 306.39
Icheon 349.23
Hongcheon 226.40
Jecheon 340.17
Boeun 317.65
Yeongju 388.24
Mungyeong 318.69
Ave 339.83
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