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Estimating Probable Annual Maximum Daily Streamflow on Climate Change
— One the Runoff Analysis —
Hyung San Kim™, Seung Jin Maeng™, Man Ha Hwang

Department of Agricultural & Rural Engineering, Chungbuk National University,

1 Chungdae-ro, Seowon—gu, Cheongju, Korea

Abstract

With the recent increase in frequency of extreme hydrological events due to global warming
and climate change, the number of natural disasters especially by flood have rapidly increased
in Korea. To prevent this damage, there is a need of proper flood flow designing for dams and
hydraulic structures considering climate changes. In this study annual maximum daily streamflow
was computed considering the climate change scenarios and in next study probable annual
maximum daily streamflow was analyzed according to the future climate change. Past
hydrological data was collected from 83 rainfall stations and 8 weather stations situated at
Geum River watershed, temperature and daily precipitation data of the RCP scenarios was
extracted from the year 2014 to 2100. Average relative error during the calibration of model at
Geum river watershed for the year 2006 and 2007 was 10.5% and 9.2% respectively and
verification result for 2004 was 9.2%. Finally, by using the determined parameters, annual
maximum flood was computed at the main points corresponding to RCP scenarios that was
further utilized for computation of probable annual maximum daily streamflow.

Key words: Flood, climate change, annual maximum flood, rainfall-runoff model
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<X 1> Characteristics of Geum River Watershed

. Area Length AL 2
Station (kr?) (km) (km) AL
Cheoncheon 165.7 8.9 18.7 2.10
Donghyang 284.8 9.5 30.0 3.16
Yongdam 479.5 37.3 12.8 0.34
Sutong 604.2 45.1 13.4 0.30
Hotan 376.8 35.8 10.5 0.29
Okcheon 1,074.0 45.4 23.7 0.52
Daecheong 1,202.4 91 12.8 0.14
Maepo 738.9 12.4 59.6 4.81
Hapgang 1,854.3 63.7 29.1 0.46
Gongju 594.8 37.6 15.8 0.42
Gyuam 956.1 32.2 29.7 0.92
Nonsan 468.1 40.0 1.7 0.29
Ganggyeong 581.6 21.4 27.2 1.27
Hagueon 532.7 35.0 15.2 0.44

ke 7l B2 g B A A~ 8(Water Management Information System, WAMIS) @l 4]

Agehs 4 99 Ams £ 47 2o SEWSY B dueadeate] AeuSsa
103705 244 F 1981958 2013714 #4528 el 23], o dA 2 34RSel 9%l v
AIE A5AE ALfstr HTH 0w 83719 % ‘”éi% ARty 3>, e BEae] 3
TS ol 8sto] R Al o8 Fod WA skt

Hat 7] 1R1EF-E 20139744 %7&?74194 A,k FEE, B O, A o], ik
=20 d 99 A8E 714 Korea Meteorological Administration, KMA)S E3to] 43l51om
7 BEA0] YAE <ag >3 2
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<E 2> SMI-ROP of Geum River after Calibration

SMI ROP (%)
(cm) SMI-a SMI-b SMI-c SMI-d
0 30 25 27 26
1 55 40 43 45
2 75 66 53 57
3 85 78 79 82
4 90 88 91 9%
5 9 97 98 9
10 100 100 100 100
999 100 100 100 100

<X 3> BII-BFP of Geum River after Calibration

BlI BFP (%)

(cm/day) Blla Bll-b Bll-c Bll-d
0.0 25 36 40 42
1.0 18 14 16 15
1.5 15 " 14 12
2.0 13 10 12 1
25 1 10 1 10
3.0 10 10 10 10
5.0 10 10 10 10

100.0 10 10 10 10

<X 4> S-SS of Geum River after Calibration

Input Rate Surface Comp. (cm/hr)

(cm/hr) S-SS-a S-SS-b S-SS-c S-SS—d
0.0 0.00 0.00 0.00 0.00
0.5 0.05 0.15 0.25 0.27
1.0 0.29 0.57 0.75 0.78
15 0.69 1.07 1.25 1.26
2.0 1.19 1.57 1.75 1.78
25 1.59 2.07 2.25 2.30
3.0 2.10 2.57 2.75 2.79
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<X 5> Ts of Geum River after Calibration

Discharge Ts (hr)
(m'/sec) Ts Tss—a Tss—b Tss-C Tss-d
0 10 9 6 6 6
10 8 8 3 5 3
15 7 75 2 4 0
20 6 6 0 3 1
40 5 0 0.3 1 0
100 4 0 0 0 0
400 3 0 0 0 0
1,000 2 0 0 0 0

<X 6> Result after Calibration of Major Points Using SSARR Model

Before Calibrations for Peak | Relative After Calibrations for Peak Relative
Period Point Discharge (m'/s) error Discharge (m'/s) Error
Observation Simulation (%) Observation Simulation (%)
Youngdam 671.3 540.0 19.6 671.3 654.0 2.6
Daecheong 3,295.1 2,150.0 34.8 3,295.1 2,570.0 22.0
2006 Gongju 3,404.9 2,840.0 16.6 3,404.9 2,990.0 12.2
Gyuam 3,793.8 3,320.0 12. 3,793.8 3,380.0 10.9
Ganggyeong 4,178.1 3,760.0 10. 0 4,178.1 3,980.0 4.7
Average 18.7 10.5
Youngdam 640.6 589.0 8.1 640.6 690.0 7.7
Daecheong 2,459.2 2,000.0 18.7 2,459.2 2,780.0 13.0
2007 Gongju 2,324.8 2,350.0 1.1 2,324.8 2,430.0 45
Gyuam 3,182.6 2,650.0 16.7 3,182.6 2,730.0 14.2
Ganggyeong 3,385.1 2,890.0 14.6 3,385.1 3,160.0 6.7
Average 11.8 9.2
<3E 6>ollA YR blel o] 200612 A T A oigh Al exte] Hito] 187%¢ A4
BA F 105%% AT 200796 11.8%014 92%2 7 o}%v}. 200639 A5 AHER 2
o] grol Wi A AHgE o 2007 de] A4S AA AHgE AES YeRIch

SSARR E#¢| P35 R4S B3 249 2He] uPaFE 004d 19 1958 124 3197
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<@ 5> Verification of Model at Daecheong Watershed in 2004 Year

—— Observed

weereeees Simulated

2004-01-01 2004-03-01

2004-05-01 2004-07-01

Time (day)

2004-09-01

2004-11-01

<8 6> Verification of Model at Gongju Watershed in 2004 Year

<H 7> Result Verification of Major Points Using SSARR Model
. . Verification for Peak Discharge (m'/s Relative Error

REle REL Observation Simlatgon/ ) (%)
Youngdam 402.7 387.0 3.9

Daecheong 2,431.1 2,400.0 1.3

2004 Gongju 2,363.2 2,920.0 23.6
Gyuam 3,780.5 3,570.0 5.6

Ganggyeong 4,480.5 3,960.0 1.6

Average 9.2
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<X 8> Maximum Daily Streamflow at each Point According to RCP Scenario

RCP scenarios Point (r/s)
Youngdam Daecheong Gongju Gyuam Ganggyeong

2.6 1,330 3,450 5,050 7,030 8,380

45 2,320 5,150 6,490 8,410 9,360

6.0 1,710 3,540 4,990 7,460 7,900

8.5 1,940 3,550 6,200 8,110 9,410
V. 48

2 AFAME 715 AU s dedst d o] 7] dEHURES APdEr] 918l SSARR
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