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Abstract

In recent localized heavy rainfdls have been arising from abnormal climate change. People are concerning about damages
with increasing the frequency of flooding. Therefore, we need to understand river hydraulic characteristics and management to
reduce damage from flooding. To study hydraulic characterization of Sincheon experimental catchment HEC-RAS
(Hydrologic Engineering Center River Analysis System) model which provided by U.S Army Corps of Engineers (USACE)
was applied. This study analyzed and compared water level the frequency flood for 100 years and 200 years by clark unit
Hydrography. The change of the water level of Dagjeon bridge, Sincheon bridge and Singi bridge showed increased for al
conditions. The flow rate for the Dagjeon bridge and the Sincheon bridge showed an increase, but the Sinki bridge showed a
decreasing flow rate overally, except for 1hour-100 years. The verification result showed that the model was able to smulate
the water level with 0.4709 coefficient of determination and error ration ranging from 1 to 3%.
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Fig. 2. Energy equation.
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Table 1. Sincheon measuring structure(\Wesather station)
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Position

Altitude Observation start
Observatory Type
Nomination Longitude  Latitude (EL.m) (veer)
Don 16-47, Bangjuk-ro, Dongducheon-si,
duche?)n TIM Gyeonggi-do, Korea 127-03 37-53 1125 1998
(San 51-1, Saengyeon-Dong)
1, Jongno-gu Seoul Korea
Seoul ™M Seoul Weater station 126-58 37-34 85.5 1907
Cheorwon  T/M 964-2, Guntanv, Galmal-eup, 127-18 38-08 1549 1988
Cheorwon-gun, Gangwon-do, Korea
Table 2. Sincheon measuring Structure(Rainfall station)
Position . Observation Rainfall
Observatory  Type AIIEtll_tUde Start record
Nomination Longitude Latitude (EL.m) (year) (year)
Donadu 16-47, Bangjuk-ro, Dongducheon-si, 1998
Che%n ™ Gyeonggi-do, Korea 12703 3753 1125 1998 ~
(San 51-1, Saengyeon-Dong) Lately
Table 3. Sincheon measuring Structure Selection(Water level observatory)
Position . Observation
Oat;ser River  Type Allztll_tUde Start Ref.
vaory Administrative Longitude  Latitude ~ E-™ v eermonth)
Dagjeon-ri,
Cheong  Sn oy Cheongsan-myeon, 127-03 37-53 27.337 2008/11 Loca
san cheon Y eoncheon-gun, Stream

Gyeonggi-do, Korea
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Table4. Sincheon measuring structure(Drainage clvert & Distributing pipe)
Structure River Administrative
Choseong 1Distributing pipe Sincheon Choseong-ri, Cheongsan-myeon, Y eoncheon-gun, Gyeonggi-do
Dagjeon 1Distributing pipe Sincheon Dagjeon-ri, Cheongsan-myeon, Y eoncheon-gun, Gyeonggi-do
Dagjeon 1Distributing pipe Sincheon Dagjeon-ri, Cheongsan-myeon, Y eoncheon-gun, Gyeonggi-do
Dagjeon 2Drainage clvert Sincheon Dasjeon-ri, Cheongsan-myeon, Y eoncheon-gun, Gyeonggi-do
Dagjeon 2Drainage clvert Sincheon Dagjeon-ri, Cheongsan-myeon, Y eoncheon-gun, Gyeonggi-do
Daejeon 3Drainage clvert Sincheon Dagjeon-ri, Cheongsan-myeon, Y eoncheon-gun, Gyeonggi-do
Table5. Sincheon major structure(Bridge)
Bridge Construction
Structure  River Administrative Ful I(::;gth breadth period Order
(m) (year/month/day)
Dagjeon-ri, )
. : ) 2005/03/09 Gyeonggi-do
i en  veneoran B - Roal Brces
9 raun, 2012/03/08 Maintenance Office
Gyeonggi-do
Dagjeon-ri,
Singi Sin Cheongsan-myeon, % 55 1992 Y eoncheon-gun
Bridge cheon Y eoncheon-gun, ’ (Completion) County office
Gyeonggi-do
Dagjeon-ri, )
. . 2011/10/14 Gyeonggi-do
T cheon  vemewmom U878 - Consiucion
9 rgun, 2012/11/29 headquaters
Gyeonggi-do
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Table 6. Sincheon width Change(m)
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1984(year) 1998(year) 2011 (year)
e g B RO s RO s Mo Re“
Change Change Change

0 95.0 - 113 - 122 -

1 138 - 120 125 119 -

2 174 - 109 114 127 -

3 92 - 153 158 153 -

4 98 150 153 158 163 -

5 114 150 138 140 147 -

6 115 150 138 127 139 -

7 117 150 148 148 103 -

8 116 - 109 - 113 -

9 87 - 104 - 110 -
Sin 10 130 - 113 - 124 -

1984(year

cheon n 865 ) 128 ) 127 (SudongcheoﬁyCOr)lfl uence)

12 - - 136 - 134 -

13 - - 142 - 134 -

14 - - 118 - 113 116

15 - - 70 - 98 115

16 - - 73 - 83 115

17 - - 77 - 85 115

18 - - 75 - a1 115

19 - - 106 - 107 132

20 ) - 175 - 172 193 19981201 1(year)

(Sudongcheon Confluence)

oM ] 2reARE LERNQIT: dHbe oz AR ket
9 s ge] o3t 2 S 9 rAREE ol8
o 3, AR SEAle 2AISI] B55 Akl olsi
TR ERE S Aol ofgt gt s A
=t sPFHl S aEfsl] ARSIt 2EAl=
19141 szl 7],
SPASE B At ARe] A Bl A, [ARE Sl
FUE A7, B
Aoz HEkl= ZorA Furt &2 e 47] S8l
e A5 BE Aol es(Ministry of
Construction & Transportation, 1998).

3.23. SIE P2l

AV EASN AN A olgs)e]
19984, 2011¥9] d}= NS u|msE Ay}
Table 129} o] Upehglon, A1 shasiol o] wul
wish= 7o) e elok

324, +E2X8

Teble 9, 102 7oA sk SEa7 e
= et Zlolu], Teble 7, 8 FHERolq A5k 4
Ab9lE 2 X70] 20114 ~20137HK) 0] 4911,
B4eFS Ueholch 5 HEC-RAS 7o #18%)
SRS erolck



HEC-RAS mE1& o] 85t 41%

>
i)
Jo
18
1o
QL
l
A
o:?%
c

o

b

Table7. Sincheon flood Water level(m)

Frequency 1984(year) 1998(year) 2011(year) HEC—RAS
Stream (vear) Before After Before After Before After Probablerainfal
Construction Construction Construction Construction Construction Construction — (Random time)
Sin 100 33.89 33.89 33.02 33.02 33.89 33.89 339
cheon 200 37.7 37.7 36.2 36.2 35.6 35.6 37.2

Table8. Sincheon deasing flood discharge(m’/sec)

1984  Frequency 1998  Frequency 2011 Frequency Frequency  Application of
Stream HEC-RAS .
(year) (year) (year) (year) (year) (year) (year) section
2,749 100 Mouth of
1,947 50 1,947 80 2,615 80 .
Sin 2,726 200 Shincheon
cheon 2,155 100 Sudongcheon
1,797 50 1,947 80 2,285 80
2,306 200 Confluence

Table9. Sincheon monthly total precipitation(mm)

Month 2011(year) 2012(year) 2013(year)
1 6.3 56 191
2 29.1 0.1 50.7
3 6.5 329 245
4 95.9 129.0 74.8
5 132.8 20.6 117.5
6 383.1 1445 18.8
7 1,223.5 278.0 818.7
8 272.7 397.2 124.6
9 324 1711 103.6

10 356 99.8 182
11 85.4 71.2 65.5
12 7.9 339 349

Table 10. Sincheon month average water level(m)

Month 2011(year) 2012(year) 2013(year)
1 0.86 0.84 156
2 0.86 0.84 149
3 0.85 1.07 147
4 0.85 132 147
5 1.00 1.20 1.50
6 1.07 135 148
7 1.59 1.59 183
8 - 175 129
9 - 2.00 118

10 - 1.89 1.07
11 - 1.64 1.06
12 0.87 1.69 1.06
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Table 11. Comparison of properties for Sincheon mgjor station

: . Basin area Rivers extended Average width Shape factor
Stream Major station Ak L(lm) AL (im) AJL2
Sincheon mouth
(1984year) 344.10 38.80 8.87 0.23
Sincheon mouth
(1998year) 344.10 39.51 871 0.22
Sincheon mouth 344.10 38.80 7.58 0.23
) (2011year)
Sincheon After Sud N B
er Sudongcheon join
(1984 year) 329.12 38.80 8.87 0.23
After Sudongcheon join
(1998year) 329.35 37.50 8.78 0.23
After Sudongcheon join
(2011year) 343.74 40.25 7.55 0.23
Table 12. Sincheon bed slope
Stream Instrument Station Section Bed slope

N0.0 ~ No.0+60 Sincheon mouth ~ 170
Dagjeoncheon confluence

Dagjeoncheon confluence ~

Sincheon No.0+60 ~ No.20+10 Sudongcheon confluence 1/350
NO.20+10 ~ No.74+75 Sudongcheon confluence ~ 1/395
Soyocheon confluence
Table 13. Roughness factor in nature
River Conditions(Natural river) Roughness factor range(n)
Small River Plains, No Scrub 0.025 ~ 0.033
Small River Plains, Weeds, Scrub 0.030 ~ 0.040
Small River Plains, Plenty Weeds, Semigravel ballast bad 0.040 ~ 0.055
Mountai nous Catchment, Dornick 0.030 ~ 0.050
Mountainous Catchment, Dornick, Large Dornick 0.040 oA+
Large River, Clay, Sandiness bad, Few Sandiness bad 0.018 ~ 0.035
Large River, Gravel bad 0.024 ~ 0.040
Table 14. Roughness factor (1984year)
. Roughness factor Roughness factor
Stream Instrument station (before/1984year) (after/1984yeer)

Sincheon No.0 ~ No.52 0.030 ~ 0.035 0.029 ~ 0.035
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Table 15. Roughness factor (1998year)
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Table 17. Rivers classification and recurrence interval of
the bank

Rivers classification Recurrence interval

Stream Instrument station Roughness factor
No.0 ~ No.8 0.028
Sincheon
No.8 ~ No.62 0.027
Table 16. Roughness factor (2011year)
Stream Instrument station Roughness factor
Sincheon No.0 ~ No.26 0.028
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(year)
Riversof state 100~200
Locdl river level 1 80~100
Local river level 2 50
Small river 30~50

Table 18. Bridge and recurrence interva of the bank

Recurrence interval

Structure
(year)
Large Bridge 100
Small Bridge 50
River bank 2~50
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Fig. 5. Water level fluctuation (before/after).
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Fig. 6. Velocity fluctuation (before/after).

thel $ele) g
17 9 ejLalggo] MA|Elojgle] S4Al vl

T ij—/l\— ‘?’:]_?_]t = X]HH—S]'E‘ Eﬂz(j'o]

o] 7}l Aoz mojgglon,
3t

O OAO

A7) 3L 2ol fRIRE L



HEC-RAS mdl2- 0] 8351

O] o= IRk 49] A Q1o R et Fig=
A tdal B No.0 -7k 8150] 113 mojlA] 753
112 m=2 1 m £, No.0+17 J7R& 72 mojA] 743
No0.0+18 +£71-2 110 m= 38 m &}, No.0+32 G172
7l4=2 90 mojlA] No.0+33 727+ 117 m= 27 m EHj,
No.1 “E7EE 7i4=4 120 mojlA 7|45 119 mE 1 m
SaEdek Al7]al B No.7 7k 754 114 mej|
A 7154=%- 103 m& 11 m =4, No.7+44 L7E2 7154
95 moj|lA] 7§42 No.7+46+7F 96 m= 1 m &}, No.8
Tk 744 109 mojjA] 7i4=% No.8 17+ 113 m&
4 m 2htff =Qle}. Al Ft No.17 7R 7= 77
mojlA 74 No.17 427+ 85 m= 8 m = gich
No.17+62 7k 7l 85 moj|A 753 No.17+64
T2 93 m= 8 m ], No.18 L7+ 7)14=31 75 moj|
A 7142 No.18 57+ 91 m= 16 m =]t o<t
o) ©iHo] S4x 9l Shfjr} Blad] F5] o]foiR = 7
£ T1of M2 o x| A4S FAIE 4= §lom, St
9] 7$- 552 Ho| Tolx Eej=o] s 25
11 o] ToA Bejd S5 HAH Alejoll= ek
7} @/dEtH{Woo, 2007). Egt thd e} Al oA
50 S7Fks Aoz 29| H9l=t] 75 No.0O~
No.52 -7telli= 0.03~0.0355 Lrehd BHd 7= & -5
o] JL7H0] REAISEE 0.028~0.0272 REAIGT} 7HA
H Q1o g s, §45-2 F7HE| i

AR FYE AT AU ok F2keE Sollil=d
< S5t A E ey 3EE e 3t

ARTe] & AR TS 2 S B ATAIR F48t

() Longitudinal section (before).

2 Aol b ST 53

£ 39 ARIN AskEl Fowe A5 WA 2] 9
3l skago] wisted, harvt FojEch. o] A9 4 ek
202 Ao}x| 11 upe} nRRe AHIA 2 7]olE 3
o, ol utet SEAS AEs SRS Al
o] oJ8f XS HH=cKWoo, 2007). AAXEH]
FopgTells A5l te] Ao sEn
A1, 200521710k L, 2, 3 o] AX|wlo] A1
BR 5] A f4o] 7sh U910 ApaEh

n

lo
4 g > g

o

4.3, Helmo)

AN D] SRl 2ol Fig. 7 9 Fig. 81}
2t (@)olA= sh7gu] A Aol aAS dA o
= 202 UeEpyth v 219 (b) okl shd7gu] 59

A SHAE A2} o] A1 SESFE 744 m X7

41715l ol At =aAlo] 77to] Rojw 3l
- o] AR SR o] thar EafRlslal st
oFA] BUHA] ¢k Fito|th EgH A7 |7} SRS
7Fo 24 No.7 72 7144 114 moj|A] 74~ 103 m
Z 11 m S, No.7+44 712 77 95 moj|A] 7l
& NO.7+46+7F 96 m= 1 m ), No.87- - 74
109 mojlA] 7i4=3- No.8 7:7F 113 m= 4 m &) =)
Lo olefat vhe] 24 9 e Bapaeh Sopst
o] gelo@ Uehton], we} Al/|m mzko e Qg f
ol G Fo] SRTZAo] spto] mojgl Zlow
ekl shAuzt R F 2t o]Rolre A
TefsheR mole) smae obgslE Aow
e, A7) 42 ] o} 29E093 m, ¢

> T

4o

£ 1o

¢

sceaflur Plan Plan@2 2014002

My Crarra Exstarca i)

(b) Longitudinal section (after).

Fig. 7. Sincheon longitudinal section (before/after).



54 Hp7] - oL B - oA - 0] - AF

sc-bators Plan Plam0) X1408.2%

(c) Velocity-longitudinal distance (before).

sceafinr Pl Pan (2 2040873

(d) Velocity-longitudina distance (after).

Fig. 8. Sincheon velocity-longitudinal distance (before/after).
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