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Review of Roughness Coefficient Characteristics for Rivers in Korea

TR TR PR
Kim, Jooyoung / Kim, Hansup / Lee, Jong-Kyu

Abstract

Manning’s roughness coefficients for the Han River, the Nakdong River and the Geum River were
determined by the hydraulic models using their field measurements. The roughness coefficients of present
study were compared with the ones of the conventional references. The hydraulic models, such as HEC-2,
HEC-RAS and FLDWAYV models, are usually applied to a river flow analysis. In order to compute the
accurate flood level with the numerical models, accurate information about river sections, the upstream and
downstream boundary conditions, and the appropriate roughness coefficients are indispensable. It is hard
to obtain the reasonable roughness coefficient of the river, in the other hand the river cross sectional data
and the boundary conditions are relatively easy to acquire. The coefficient values from the references are
applied in many applications without considering the variation of locations and discharges of the river, or
the values are unreasonably estimated. The final results from this study will give a reasonable and
important data to perform the flood routing in the Korea river.
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Table 1. Summary of Basic Data

T v | | gy | DT RAE A ey g [ | FEDE | FAE
1000010 | &7 265.36 | 25,953.60 | 2001550 | Y57 | A 41.20 1,004.18
1000870 | & =l 15.20 1,614.37 | 2001950 | &7 | #3574 69.30 2,107.87
1001330 | 3+ A% 58.18 1,490.06 | 2002860 | Y574 | 2 78.80 1,344.19
1001630 | 3+ Hu)H 25.20 595.70 12004040 | S5 | P 145.40 | 3,467.52
1002190 | &7 | B3k 19.80 308.50 | 2006950 | H&7d | Hekd 33.20 1,421.26
1002710 | &7 | 537 155.86 | 10,761.20 | 2007500 | “&7 | b 10.00 243.22
1003000 | &7 | H37 | &2 77.30 2,798.50 | 3000010 | &7 360.70 | 9,912.15
1004290 | &7 7ok 22.50 575.32 13001490 | &7 Eedl 33.53 648.87
1005090 | & | T 20.47 296.04 13001620 | &7 ke 53 15.53 289.14
1005380 | 3} | etk 20.70 281.56 13001810 | &7 | wzH 39.13 1,855.35
2000010 | Y7 400.70 | 23,384.21 | 3003970 | &7 | =2k 21.45 667.16
2000830 | &7 | WA 27.00 1,814.71

e 2370 Fora 195651 km

Table 2. List of Dams and Gauging Stations
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Fig. 1. Flow Chart for Determination of Roughness Coefficients
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Fig. 3. Direct Sampling from River Bed

Fig. 4. Grid Frame (Hotan Gauging Station)
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Fig. 5. Grid Frame Analysis (Hotan Gauging Station)
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Fig. 6. Residual Basin without Gauging Station
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522 FLOWAV 288 0|88 Zeas aby oo o /ITE SRS clgetel thieere
An AA kAT A W9le 2EAFY A4 FRE 9
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129 #45 215232 FLDWAV 23S k49 ol AAlEFATE
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Wk FEAR FolA 7 ek Akt Ao W 7} &%
ko] Wlad AWA Zb 9 W RS A0 A g Ao b Z2EAG AP A= Table 49
QZol} AZo] gl FFFEAMIS Table 37 2o) #on Figs. 10, 11 % Fragell whe ZEAG A A o
738kt o] & o] gdte] g eAFE sk ot}
Table 4. Results of Roughness Coefficients for Han River
T 3t 232 A-E12] (cms) FEAME o] 8%
- gdoia n=0.1042Q "% 160 < Q < 27,000 02, 03, 06, 07
At ul-<d 5oL n=0.3072Q **® 160 < Q < 27,000 02, 03, 06
a4 =0.0346 Q" 1,600 < Q < 10,800 07
B -dsola n=0.0453Q""" 1,600 < Q< 14,400 07
Qs a-ral n=0.0461Q """ 1,600 < Q < 27,000 02, 03, 06, 07
A al- gk o) al n=02576Q **'" 800 < Q< 27,000 02, 03, 06, 07
7o) - 3o n=0.0015Q"** 4,800 < Q < 27,000 02, 03, 06, 07
FTEEAH-5A n=0.0572Q " 120 < Q< 16,200 02, 03, 06
ARk n=0.1611Q "1*? 120 < Q < 13,500 02, 03, 06
it b n=0.0300Q "2 600 < Q < 22,500 02, 03, 06, 07
o] F—o|% n=0.0547Q %! 120 < Q < 16,200 02, 03, 06
o| -4 n=0.1318¢Q "> 600 < Q< 16,200 02, 03, 06
-4 n=02210Q **™ 80 < Q< 5,400 02, 03, 06
Md-F4 n=0.2696Q "% 80 < Q< 5,400 02, 03, 06
FHHE-EH n=0.1013Q "™ 80 < Q< 3,600 02
o7& n=0.1658Q "2 400 < Q < 7,200 03, 06, 07
8 9-34 n=0.5934Q "*1° 120 < Q < 13,500 02, 06
F-AE n=0.1675Q "** 8 < Q=384 03, 06, 07
A& n=0.1277Q "% 16 < Q< 384 03, 06, 07
57k n=0.236Q "% 64 < Q<384 07
Jul-Av A A n=0.0392Q "0 40 < @ = 54 02, 03, 07
- A n=0.2456Q ' 120 < Q < 5,900 02, 06, 07
G-g n =0.026Q""" 300 < Q< 1,152 07
2FE-HA n=10.036Q""" 120 < Q < 1,620 02, 03, 06, 07
AH-Add R4 n=0.2644Q "> 120 < Q < 1,620 02, 03, 06, 07
n=025760"" |8 ¥R n=022100°"™
1" R ]
g g‘“"* L
B A o e e B P VA A
Discharge (cms) Discharge (cms)
Fig. 10. Roughness Coefficients Fig. 11. Roughness Coefficients
(Jamsu Bridge-Han River Bridge) (Chun Cheon Dam-Seo Won)
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Table 5. Results of Roughness Coefficients for Nakdong River
T3k 244 #8119 (cms) TFEAMS o] 8=
A H -] n=0.1170Q "% 80 < Q@ < 3,600 04, 06, 07
o -3 n=10.3560Q %% 400 < @ < 10,800 02, 04, 07
shel-a1ed n=0.1490 Q"™ 400 < Q < 9,000 02, 04, 06, 07
AR a-HF n=0.0740Q "4 800 < Q < 10,800 02, 04, 06, 07
AT n=0.0720Q "1 2,400 < @ < 10,800 06, 07
oA n=0.0960Q "% 2,400 < @ < 10,800 06, 07
¥ -2E n=0.8490 Q1200 400 < @ < 19,200 02, 04, 06
E-dsizl n=0.0220Q "*%° 1,600 < @ < 15,000 02, 4
s z-=Ak n=0.0360Q "% 800 < Q< 9,000 02, 04, 07
TR n=0.0250Q " 2,400 < Q < 10,800 06, 07
ArR-dE n=0.3760Q "% 400 < Q < 15,000 02, 04, 06, 07
SH-UAA SHA n=0.1403Q "% 20 < Q < 2,700 04, 07
AR -2 n=0.0080Q"™™ 320 < Q< 2,160 02, 04, 06, 07
A R n=0.0100Q" % 160 < Q < 3,600 02, 04, 06, 07
-3 n=10.4420Q ¥ 100 < @ < 900 02, 04, 06, 07
-3 A n=0.0990Q "1 100 < Q < 2,750 02, 04, 06, 07
- n=0.1720Q **7 24 < Q< 4,500 04
AA-AZ% n=0.0292Q "0 24 < Q< 2,700 02, 04, 06, 07
Hek2-d7t A n=1.5696Q "% 40 < Q< 1,800 06, 07

roughness (n)

704

6000
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Fig. 12. Roughness Coefficients

(Waegwan-Seongju)
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Fig. 13. Roughness Coefficients
(Jugjeon-Junction)
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Table 6. Results of Roughness Coefficients for Geum River
s 22 -8 $] (cms) TEAPE o] 8HE
dAx - W n=1.6999Q "1 400 < Q < 2,400 07
W - 77 n=0.0049Q""*" 400 < @ < 2,400 07
57 - 3 n=23.3866Q "' 800 < Q < 3,600 07
= - welt n=0.3631Q "> 80 < Q < 2,400 04, 05, 06, 07
wfolt - FF n=0.1468Q "1™ 400 < @ < 3,600 04, 05, 06, 07
TF - 2T n=0.0918Q "1 80 < Q< 5,400 04, 05, 06, 07
A5 - n =0.0397 400 < Q < 5,400 04, 05, 06, 07
o - Wk n=0.4666Q "7 80 < Q< 7,200 04, 05, 06, 07
Wz - 47 n=0.0699Q "1 80 < Q< 7,200 04, 05, 06, 07
37 - Jx n=1.2866Q "1 80 < Q< 7,200 04, 05, 06, 07
- 5Y n=0.1281Q "% 160 < Q < 1,440 04, 05, 06, 07
=k - =k 3R n=0.0467Q "% 16 < Q< 1,080 04, 05, 06, 07
T - A n=0.0610Q "*¥ 180 < Q < 1,620 06, 07
A - ek n=0.0476Q""* 180 < Q < 1,620 06, 07
] o o CH o :
n=0ds6og™ |2 § gEEEE : “Hom o
R ;F A A A 070915-20070021 N ﬂ (G—6—-0) Computed Water Level
% o1 i :\12
Iy
] ::Z : “7 j\;][/ \
L . J /¥ TN
° ] T T T T T T T i A ! U\W\ﬁ\_&

o 000 6000
Discharge (cms)

000 12000

Fig. 14. Roughness Coefficients
(Gyuam-Banjowon)
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Fig. 15. Roughness Coefficients
(Ganggyoung—Ippo)
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Fig. 16. Youngdong Bridge (2002)

T T T
8502 8602 802 1302 81402

»
7 Cheongpyeong Dam
£l } } |- Observed Elevation H
4 (G—6—-© Computed Elevation
wf' M__..\_
»
e —
»
u
2 T T T
su0y a2 a3003 a3

821
Time(m/diyy)

Fig. 17. Cheongpyeong Dam (2003)
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Fig. 18. Jibo (2004)
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Fig. 19. Maeogu (2007)
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Fig. 20. Roughness Coefficients (Downstream from Paldang Dam)
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Fig. 21. Roughness Coefficients (South Han River)
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Fig. 24. Roughness Coefficients (Geum River)
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