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Assessment of flood Characteristics due to land use changes in Chueongju — Mushim river,
Chungbuk
Hyung Joon Chang™, Hyo Sang Lee™, Kook Hee Cho™, Moo Kyeong Lee™™"
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Abstract

The changes of land use influence on the flood characteristics, which depend on rainfall
runoff procedures in the catchment. This study assesses the changes of flood characteristics
due to land use changes between 1997, 2005 and 2018. The catchment model(HEC-HMS) is
calibrated with flood events of 1990s and 2000s respectively, then the design rainfall of
100,200,500 year retumn period are applied to this model, which represent the catchment in
1990s and 2000s, to assess the flood peaks. The results of comparison between 1990s and
2000s shows that the flood peak of 2000s is increasing and time to peak of 2000s is
decreasing comparing to those of 1990s :3% to 7% increase in flood peak and 10.2% to 16%
decrease in time to peak in 100year return period flood. It is due to decreasing of the farmland
area(2.18%), mountainous area(8.88%), and increasing of the urbanization of the area
(5.86%)). This study also estimates the effects of the recent housing development plan in
Cheongju, 2018. The effects of this plan shows that the increasing of the flood peak and time
to peak comparing to 2000s. However, the effects on flood characteristics is marginal compared
to 2000s: flood peak increasing of 0.23 to 0.73% in 100 year retumn period. These results of the
study can be used for basic data of further studies related to flood management at Mushim river.
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<E DINH A899| JIZEQl Koy

ARY 018 Area(k) Length(km) T AIStHIE(1990) T AISHIE(2007)
Subbasin-1 A2 9.16 1.46 17.15 29.52
Subbasin-2 Z2d 11.89 2.56 0.58 4.06
Subbasin-3 SEd 6.03 1.77 14.20 22.69
Subbasin-4 A 13.84 2.69 2.311 3.76
Subbasin-5 SHA(D) 28.03 416 6.61 10.00
Subbasin-6 gl 7.25 2.86 0.37 2.67
Subbasin-7 A 797 2.81 2.84 3.93
Subbasin-8 Bt 4.21 3.05 0.98 4.38
Subbasin-9 018 19.19 6.35 5.25 10.74
Subbasin-10 (=) 58.30 18.98 14.30 31.51

o) W] SRS 199040, 2ooo»mu A asle] A9 D Ko ARE vgow 2

Events 1990°s 2000's
Start date End date Start date End date

1 1995-08-20 1995-08-22 2002-09-01 2002-09-06
2 1996-07-21 1996-07-22 2003-08-19 2003-08-20
3 1997-06-25 1997-06-26 2004-07-16 2004-07-16
4 1997-07-01 1997-07-02 2005-07-02 2005-07-03
5 1998-07-14 1998-07-16 2005-07-07 2005-07-08
6 1998-08-06 1998-08-07 2005-07-09 2005-07-11
7 1998-08-09 1998-08-10 2005-08-11 2005-08-13
8 1999-06-16 1999-06-17 2005-07-16 2006-07-17
9 1999-06-23 1999-06-24 2007-09-14 2007-09-16
10 1999-09-10 1999-09-11 2007-09-16 2007-09-18
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<H 7> 200041 F PAH R AF(SHE-PRMSE) 2t
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PRMSE(MB/S) 279 | 15.75 | 35.49 | 30.59 | 30.13 | 12.47 | 11.81 | 23.02 | 42.69 | 14.22
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a) 1990 il 2F S~AHA Event 1(1995¢ 88 202)2 +229 2 (PRMSE = 6.24)
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MuShim-River
(2002-09-01 - 2002-09-06)

Flow (M3/S)

o 20 40 60 80
Time(hr)

b) 2000ECHY ZHE E=Ak4 Event 1(2002 98 12)Q 229 34 (PRMSE = 27.9)
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a) ASYY AFPINHSL B
= sub—1
T sub-1 sub—2 sub—3 sub—4 sub-5 sub—6 sub—7 sub—8 sub-9 0
Tc 0.60 0.89 0.68 1.53 2.46 0.69 0.93 0.44 1.50 5.06
Sc 0.38 0.65 0.46 1.09 2.28 0.58 0.74 0.37 1.22 5.51
b) 3t T2He A K20 TR
T reach-1 reach—-2 reach—3 reach—4 reach—5
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