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Channel Routing Model for Streamflow Forecasting
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Abstract[ ] The purpose of this study is develope the algorithm of channel routing model which can be used for
flood forecasting. In routing model, the hydrulic technique of the implicit scheme in the dynamic equation is cho-
sen to route the unsteady varied flow. The channel routing model is connected with conceptual watershed model
which is able to compute the flood hydrograph from each subbasin.

The comparative study shows that the conceptual model can simulate the watershed runoff accurately. As a
result of investigating the channel routing model, the optimal weighting factor § which fixes two points between
time line is selected. And also, the optimal error tolerance which satisfies computing time and converge of solu-

tion is chosen.
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Fig. 3.2 System Schematic of Wi Stream
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Table 3.2 Results of Discharge and Peak Time

S Peak Discharge(CMS) Peak Time(hr)
torm
No. No. 2 No. 3 No. 4 No. 1 No. 2 No. 3 No. 4
582.2 451.3 237.8 201.1 18 19 17 14
1983.6.20
(576.4) (400.3) (256.5) (186.5) (19) (18) (16) (15)
294.3 193.5 107.0 89.6 45 44 45 45
1986.9.19
(310.2) (158.1) (87.4) (73.2) (45) (45) (34) (45)
829.5 519.7 315.9 232.3 34 35 34 36
1987.7.14
(865.6) (438.1) (266.3) (195.8) (34) (36) (35) (35)
181.0 136.1 82.6 62.9 27 26 26 25
1987.7.22
(193.4) (119.9) (72.7) (55.8) 27) (25) (25) (24)
182.4 128.4 75.3 40.1 24 23 30 28
1989.7.11
(174.1) (113.1) (66.3) (35.3) (24) (22) (29) 27)
* () :Observed Value
Table 3.3 Results of Sensitivity Analysis
No. 1 No. 2 No. 3 No. 4
STORM
BIAS| RMS | ME | BIAS| RMS | ME | BIAS| RMS | ME | BIAS | RMS | ME
1983.6.20 | 31.18 | 22.26 | 0.976 | 18.78 | 13.27 | 0.979 | 9.08 | 5.57 | 0.985 | 7.35 | 4.79 | 0.985
1986.9.19 | 28.12 | 20.07 | 0.929 | 13.73 | 9.76 | 0.926 | 6.90 | 4.96 | 0923 | 5.24 | 3.79 | 0.918
1987.7.14 | 55.66 | 33.71 | 0.961 | 31.71 | 21.05 | 0.951 | 18.15 | 11.71 | 0.954 | 13.07 | 8.40 | 0.958
1987.7.22 | 16.06 | 12.17 | 0.951 8.56 6.68 | 0.947 | 4.79 | 3.74 | 0.949 | 3.31 | 2.61 | 0.954
1989.7.11 | 13.41 | 10.36 | 0.939 | 7.88 | 6.13 | 0.950 | 4.28 | 3.29 | 0.962 | 2.64 | 2.10 | 0.957
RMS : Root Mean Square, ME . Model Efficiency, BIAS : Bias
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Table 3.4 Results of Peak Discharge and Peak
Time(No. 1)

Peak Discharge(CMS)|  Peak Time(hr)

Storm
Observed | Computed | Observed | Computed
1988. 7. 13| 618.8 697.7 17 17
1989. 8. 21| 411.6 488.3 32 32

Table 3.5 Results of Sensitivity Analysis(No.1)

(Unit : CMS)
Storm Bias RMS ME
1988.7.13 50.54 58.44 0.906
1989. 8. 21 21.13 30.75 0.951

* RMS : Root Mean Square, ME : Model Efficien-
cy, DBias

AR, EEr Flcd dold= RMS, Bias ¥
ME<+ Table 3.5 3} @kt o714 RMS, ME %
Biasw A2 bR ET 223 Aoz
YERHT o]edt dAE EREie] WA K
#Z7F BEEe] HAE Aoz Hugd, os
DWOPER#lIo] 2} FERS W)IIE ez

$27% F1E 1994F 3 149

AEER o £ ool A48 kS NI
o =AM vl A FER wjle] 2R EHc) /lelA
Holh B8 EWE #HHEoE MY maiv 2a%
Aoz v

V. & @&

B Al s KBNS A3 #ETHRIY TR
e sy st fiLEAS ates 18
g 5 e vk BT UKl WHEGE AR
e famny BERNA MEtsld KAUEE A=)
Ak B3|, JRFEFe] MEEsel ol Hik
o fFEM Wi BElE 78 ¢ e
Dynamic Wavetsifio] ¥l $4-& F1 Hekst
At weEbd AF7A] Y G ]
BB B i #EHE Aelshd oed 2o

(1) FFIEFATRS  WEEpolA  Dymamic
Wave #HAIS @S, Fimtenis oAzl
R EEHES W HIESe PUS kB
FYEs & F A

(2) Rl 1. T A Alele] A& A A=
7} Factor v WHEMHT Hikel ME Y27
£ Hol & 9L mIck ety 671 0.5~19)
UM dvtg oz WEME 78 5 Joud, 2
Fgeol = 99 g 0594 1.07b% 0.019 =
A2 theFshAdl HstAlA & AR 0.55004 0.63
742 8] el A BlaA Liidt e e 7 AN
=3

(3) 284 7'Ml Newton-Rapson®yl|A 2
ato] &2 e WHEH stepTE AX3= FAE
a7t goh metA 2 gl M kg 3143
£ 3enZ 331 gl S8R AfiolAl 5CMS,
el A 2CMS, Ik HE REBE 1032 &
o o] Kgkierta) ERIS S0 wEAIL
AT

##Atel 2
Bl @SRRI 2] P93 F A (X
&

q FH) SeaTaRg Al olaa
o, olol zhAbHeh,



150 @Ak ek

2 £ X K

1. Amein, M.(1966) Stream Routing on Computer
by Characteristics, Water Resources Research,
Vol. 2, No.2, No.1.

2. Amein, M. and Fang, C. S.
Flood Routing

(1970) Implicit

Channels, J, of
Hydraulics Div., ASCE, Vol. 86, No. HY 12.

3. Price, R. K.(1974) Comparison of Four Numeri-
cal Methods for Flood Riytung, J, of Hydraulics
Div., ASCE, Vol. 100, No. HY 7.

4. Yevjevich, V. and Barnes, A. H.(1970) Numeri-
cal Computer Methods of Solution, Hydrology

in Natural

Paper, Colorado State University.

5. Kabir, N.(1984) Numerical Flood Routing for
Natural Channels, Ph. D. Paper.

6. Danny L. and Fread, M.(1981) Some Limita-
tions of Dam-Break Flood Routing Modcls,
ASCE Fall Convention, St. Louis, Missouri.

7. Fread, D. L.(1984) An Implicit Dynamic Wave
Model for Mixed Flows in Storm Sewer Net-

Urban
Hydraulics, and Sediment Control, Univ. of Ken-
tucky, Lexington, KY, pp. 215~222.

8. Fread, D. L.(1987) NWS Dam Breach Models

for Microcomputers, ASCE Annual Conference

works, Intl. Symp. on Hydrology,

of Irrigation and Draining Division, Portland, Or-
egon.
9. Fread, D. L. and Lewis, J. M.(1988) FLDWAV
ASCE, Pro-

ceedings of National Conference on Hydraulic

. Generalized Flood Routing Model,

Engineering, Colorado Springs, Colodado, pp. 6.
10. Thompson, J. and Wesley P. James(1989) Two

-Dimensional River Modeling of Buckhorn Creek

Near Shiloh Alabama, Research, Development,
and Technology Turner-Fairbank Highway
Research  Center, 6300 Georgetown Pike
MclLean, Virginia 22101-2296.

. Moore, R. J. and O’Connel, P. E.(1979) Real-

Time Forccasting of Flood Events Using Trans-

1

—

fer Function Noise Model, Part I, A Report on
Work Carried Out Under Contract to the Water
Research Centre, Medmenham, UK.
Moore, R. J.(1980) Real-Time Forecasting of
Flood kvents Usubg Transfer Function Noise
Models, Part 2, A. Report on Work Carried Out
Under Contract to the Water Research Centre,
Medmenham, UK.
12, gk - ddvd - A9RER(1986)  pllHn L e <
SR -, RO L, B9, i4nk
13, itk (1989)  HE&stell  o%b f) I e,
HBV @l 9 Tank 298 Lo 5, BUHARYE L

RGN SRR, 17 E,

14. ?lﬂi!'<f,’(:(1989) Skl elsk oK,
ARG TR oty 0174, Ih2
Wi

15. o]-g-(1977) Fh¥lithiihiol of & duparyy, i

KA BV

16 i - uheh-(1985)  HpiR DS
Aol Rt 7, A ey
No.3.

17. 8- (1986) AR aomkel 21gk
foehrell et BRAE, U RBML B

18. 3F791(1986)

o] &8k it
a4, Vol 18,

URIIEA LN
PR L
Fill Dame] gbfiol wh kgl

SR O] S, GEIAIAES ) LA
19. A, AAFEARAHHP) HiLfho} A7z
A} BGLA], 1982~1989.

20. Llill)lzidh /f‘f/k(l (Il/! }; :E u’zn llv 1983.



