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Analysis of Effect on Stream Flow for Vegetated Dense
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AN, wy, = 71 AR EoldA FE(m/s)olH, A FRAAM Y] xREold i v

AFEE o Haber(1982; Stephan %, 2002 #11)¢} El-Hakim % (1992)& A A ZE o=
hyot 2rhan gk v ek
Za Real profile

..

Fig. 1. Roughness % and materials roughness Fig. 2. Velocity shape in case riverbed
k., (Nikuradse) vegetated(Stephan, 2002)

e
1>
ox
ox
=
Ao
ox
i
=
X
Ao
Ho
b
Hr
el
>
o
ul
oo

X3 Stehan 5(2002)0] A el AAS gidoz Akt 2t
Table 1. 3} 7o] AetstH

Table 1. Velocity distribution formula of upper vegetated

Researcher Formula Factor Shape
— 8.5k
1 z—h .m 2o = h';.m, + h').me s Nature
Stephan et. (2002) ulz) = —In( Py +8.5 ! P
U k Py h, - Depth of Tilt Vegetated Vegetated

2.3 == =o0|e} oOlEA S

2.3.1 Colebrook-White2t Darcy-Weisbach2| &4

ZExo] k9 vpaAS fAole] #AIE Colebrook-Whiteo] 93 ths 21 (6)372o] A A = A

#f:—mog(afRJr Rf/;f) 6)

o714, RS EFWA, RE Reynolds %, a;9 b= 2H2F FE|dtdow A3 553 wf#3
g0l W AFeln, 12<a, <15 28I 0<b, <60, ke x|, fE wAAFIT. ®
5l gt H o7 B¢ty AFH 3 Eo| ths] Darcy-Weisbachd] +21& th& A/(7)3 o] Ao
I A Chow, 1959).

Lf: 200g(12.27) M

3. 3EEHN

3.1 2g€n At A=A

ATdld sl At A AAA, ARG A A, GEd A s e g 2E5
AEE 25, &7H, AUYE F2ste 2ikols XAHURE Fojste] a58 A48, 2
3 S G A Gl A AbEE AAZALS thS Table 2.9 2t}

Table 2. Streams boundary condition
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Streams Area Discharge Distance Bed Slope(S) | Roughness(n)
Jisuk 657.2 kit 2,600 m'/s 34.0km 0001237 0.035~0.038
Munsan 188.2 k' 2,100 m'/s 11.6km 0.00082 0.028~0.035
Meaho 15.11 kit 184 m'/s 4.3km 0.014 0.025~0.035

3.2 Roughness == 2!

shdel AAe T AAY, sovhE, A, ¥E, S48, AME, HELR, ofslAel T Fe
o EAY shHdwWe] B¥ale] Byl pam Q¥ F4R AFow FLAAYL 59 27t
wel 9F WY P AEe 2w @

321 ZZAT HY

St Z2T=AFE AAS = WS A AAAYI=(2009)2 US Army Corps of Engineering,
HEC-RAS Hydraulic Referance Manual(2011)o] YEld xAstHe Z=A4 dA3S 3x3)9
AER 2=A57F Aol 0.008~0.100 M 17bA1 ¢ o] 7k A& Aot shddde] D%
oGA AEst=tfel] wet et EFS Brista g5 i A AR #E A

AL WEsta &S & F Atk g 2 AFdAe #3838 Fxste 559 AFdS HAS)
= 2EWE 449 F93 2wl mel ohg Table 39 2ol 117b4 zh o TR
Table 3. Roughness modelling
o ' Roughness (n,;)
Streams Condition Simbol '
Downstream Upstream
a. Large Stream(clay, sandy soil, smooth bending) na 0.018 0.025
b. Small Stream of Plain(non-weeds) nb 0.025 0.030
o Qlared land Wik i sumps, 7o srouts e | oo | oow
d. Cultivated areas, but Mature field crops nd 0.045 0.050
e. Light brush and trees, in winter ne 0.055 0.060
f. Light brush and trees, in summer nf 0.065 0.070
g- Medium to dense brush, in winter ng 0.075 0.080
h. Medium to dense brush, in summer nh 0.085 0.090
1. Floodways with heavy stands of timber and brush ni 0.095 0.100
j. Heavy stand of timber, few down trees,
little undergrowth flow below branches, nj 0.105 0.110
but with flow into branches
k. Dense willows, summer, straight nk 0.115 0.200

3.3 Zgol 2t EEEHN
shdollA fFrEYFE AE, By, A2, sEE x
7WpgAE e Sl e AR, dE, s, 23571
TAGE 0.100~0.2008 917 A9 o= 3t
th2 Table 4 % Fig. 3% Zth

331 5&=4

AA, B w e 117H4 =4S ARt 100d HlE 35ES Zgste] AAE 349 Avts
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the Table 6.3} 2ol Ewiol Hash At wshe, A431e] 4% 469m, T4 360m, &
A 167k A%Es o teuth SAguAS 2 2 Al AR HAug Ane vwsty,
AXA 271m, B 322m, EA 120m7h B5EE o tebdeh webd shade] 4ol

| shael el me thael Aole WAHI YA FF Fuel v AYHE A
W ol faE geshA Zhzbe] s A FelA WEse Aol MANE AoE RAHY

Table 4. Stage variation by case roughness

S

al <

o

Rivers Points | Range | Main Stream Stage Variation(EL.m)
(No.) (km) (EL.m) na nb nc nd ne nf ng nh ni nj nk
Jisuk 0 0 1132 | 11.32 | 11.32 | 11.32 | 11.32 | 11.32 | 11.32 | 11.32 | 11.32 | 11.32 | 11.32 | 11.32
20 8.2 17.30 | 16.35 | 16.75 | 17.30 | 17.88 | 18.43 | 18.92 | 19.37 | 19.71 | 20.04 | 20.34 | 21.64
40 12.2 22.81 | 2256 | 2276 | 22.81 | 23.01 | 23.35 | 2376 | 24.14 | 2453 | 24.84 | 25.10 | 26.34
60 16.2 2556 | 2449 | 24.86 | 2556 | 26.23 | 26.87 | 27.44 | 28.04 | 2854 | 2898 | 29.3 | 30.46

30 20.2 30.91 | 30.19 | 30.47 | 30.91 | 31.34 | 31.77 | 32.24 | 32.79 | 33.23 | 33.68 | 3397 | 35.10

100 242 38.33 | 37.98 | 38.12 | 38.33 | 38.55 | 3881 | 39.16 | 39.47 | 39.78 | 40.08 | 40.33 | 42.13

120 282 44.80 | 4359 | 44.34 | 44.80 | 45.23 | 45.63 | 46.09 | 46.41 | 46.71 | 46.94 | 47.06 | 48.80

140 32.2 53.15 | 52.62 | 52.81 | 53.15 | 53.49 | 53.77 | 54.11 | 54.42 | 54.70 | 54.96 | 55.22 | 56.88
Mun- 0 0 9.47 947 | 947 | 947 | 947 | 947 | 947 | 947 | 947 | 947 | 947 | 947

san 2 2.0 10.15 | 9.85 | 10.01 | 10.30 | 10.62 | 10.96 | 11.30 | 11.64 | 11.98 | 12.30 | 12.62 | 12.93
4 4.0 10.66 | 10.04 | 10.37 | 10.95 | 11.51 | 12.06 | 12.53 | 13.08 | 1354 | 13.99 | 14.42 | 14.83

6 6.0 11.60 | 10.71 | 11.21 | 11.96 | 12.66 | 13.32 | 13.84 | 1443 | 1497 | 1515 | 15.22 | 15.26

8 8.0 12.64 | 11.60 | 12.21 | 13.02 | 13.86 | 14.57 | 15.26 | 1530 | 156.34 | 1552 | 15.64 | 1575

10 10.0 14.59 | 13.70 | 14.19 | 1494 | 1568 | 16.35 | 16.86 | 17.19 | 1751 | 17.88 | 18.15 | 16.26

Meaho 0 0 38.58 | 3858 | 38.58 | 38.58 | 38.58 | 3858 | 38.58 | 38.58 | 38.58 | 3858 | 38.58 | 38.58
10 1.0 42.09 | 40.87 | 41.21 | 41.58 | 41.93 | 42.24 | 4253 | 42.78 | 43.02 | 43.25 | 4346 | 43.66

20 2.0 50.71 | 50.20 | 50.20 | 50.30 | 50.55 | 50.78 | 50.94 | 51.09 | 51.24 | 51.40 | 51.53 | 51.67

30 3.0 62.35 | 61.92 | 61.92 | 62.23 | 6243 | 62.57 | 6274 | 6291 | 63.07 | 63.23 | 63.38 | 63.52

40 4.0 75.98 | 7471 | 7471 | 74.98 | 75.14 | 75.30 | 75.46 | 75.64 | 75.80 | 7593 | 76.07 | 76.19
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Rivers | Stage-Roughness Relationship Curve Velocity-Roughness Relationship Curve
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Fig. 3. Depth and velocity variation by case roughness
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Table 5. Depth with Velocity by case roughness
) . Roughness(n,)
R h with V :
tvers Wi nc nd ne nf ng nh ni nj nk
Jisuk Depth(m) 070 | 1.11 154 | 198 | 237 | 271 3.17 | 3.30 | 4.69

Velocity(m/s) | 193 | 1.75 | 159 | 144 | 132 | 123 | 1.14 | 1.08 | 0.78
Munsan Depth(m) 097 | 155 | 210 | 253 | 289 | 322 | 350 | 370 | 3.69
Velocity(m/s) | 206 | 1.85 | 157 | 140 | 133 | 1.21 | 1.12 | 1.01 | 0.80
Meaho Depth(m) 018 | 040 | 062 | 083 | 1.02 | 1.20 | 137 | 153 | 1.67
Velocity(m/s) | 293 | 267 | 235 | 2.08 | 1.82 | 1.66 | 153 | 142 | 1.33

s
Zzke] 2EAS 245} FAWE BAE £ §% A}E Datadh s 1dZE WE P
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Table 6. Depth with Velocity relationship curve formula

Rivers | Depth Relationship Curve Formula Velocity Relationship Curve Formula
Jisuk h; = Ami + Bn,— G, V,= An} — Bn,+ G,
Munsan h,= — Am: + Bn,— C, V,= An?— Bn,+ C,
Meaho h; = — Am; + Bmn;— C, V,= Anl— Bn,+ C,
71 A, hy, Vi, nge skt s AR A e At F=94dsm), frEm/s), 2EAST
(n), A4;, B, C= ZFoltt. stxd s 54 3o we} 3AEAd AAFAA AN Featd

th5 Table 73 2t}

Table 7. Factor result of formula
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Stage factor Velocity factor
A, B, C; R’ A, B G R?
Jisuk 106.47 29.239 0.4794 0.9794 72.115 24.127 2.7244 0.9842
Munsan | 341.57 85.657 1.5879 0.9991 115.80 32.212 3.0641 0.9912
Meaho 45.448 25.290 0.5767 0.9995 167.08 41.946 3.8833 0.9978
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