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Development of Flood Analysis System(FAS) Based on
Runoff Characteristics of Paddy Basin
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Abstract

The existing flood runoff models, Complex Hydrograph and HEC-1, have some
problems which do not properly represent runoff characteristics on the Korean
paddy basin and their basin slopes. In this study, FAS(Flood Analysis System)
was developed in order to supplement those problems, which was built
calibrating runoff curve number for paddy basin and applying basin slopes to
classify 5 levels. And also the FAS can synthesize the flood hydrographs of
subbasin and analyze flood routing along a stream. To verify the applicability of
the FAS, the computed flood hydrographs were compared with the observed
hydrographs from the four watersheds. In the small basin smaller than 10km’,
the results of the FAS did not completely agree with the observed ones due to
concentration time delay of paddy storage effect while in the medium and large
size basin showed good agreements between the observed and computed ones.
Therefore, it was concluded that the FAS could be applied for the flood analysis
of Korean watershed which was characterized by paddy storage effect.
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Data Base Table Representative field Module Remark
raindata station, De.rainfall network N
Source DB distrib station, distribution network
CN option 1,234 flood runoff CN window
basin basinname, ba_condition flood runoff
parts Sub_basin fiood runoff
Run time DB part_point up-down synthetic/Route
route route option synthetic/Route
runoff runoff_data | print
temp temp data k synthetic/Route
Temp DB tempcn temp CN L flood runoff CN window
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<Table 2> Input/Output Data of detail model for paddy runoff analysis

Classification ltem Parameters
rainfall rainfall date, rainfall duration, time, rainfall intensity
addy no. of paddy area, bottom level, shape of drain, level, width,
Input P depth, runoff coefficient, No. of drain, out-drain
canal no. of canal, width of canal bottom, side slope, length, slope,
coefficient of roughness
ad noff; water level
Output paddy flood runoff; water level
L canal flood runoff
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<Table 3> Peak discharge and base length of unit hydrograph by hydrological condition

of runoff basin

Basin characteristics Peak discharge Base length Remark
) ) ) 0258 A Q
Mountain arealimpervious zone) Qp = . ty = 2,15,
1]
0233 A Q
Mountain area(pervious zone) Qp = L ty = 2.34t, G = m'/s
Y
. 2
0208 A Q At km
Moderate slope area Q = T te = 267t
i P Q: tmm
) 0.167 A Q
Low hill area Qp = I t = 327 t o h
P
) 0,125 A Q
Plain & swam area G = T n ty = 4.30t,
0
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<Table 4> Hydrological characteristics of study basin

Name Area(km’) ;:;?:(Tmo‘; Shape factor | CNII | TC(hr) |Slope of basin Ma::s:gyvent
Banwo! 272 38 0.19 88 15 Moderate SNU
Docheok 589 38 0.45 82 09 Mountain
Sintaein 21800 2715 028 89 74 Low hill RDC
Daecheon 809.15 446 042 €9 16.0 Moderate B

SNU : Seoul National University
RDC : Rural Development Corporation
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<Table 5> Comparison of observed and computed flood runoff

Name Observed Data Computed by FAS com%?gpﬂ;?i?ogtlaph
T Tom) | apms) | Teth | Qelm’s) | RE(%) Tplh) | Qplm’/s) | RE(%)
Banwol 5.40 053 463 1.47 177 519 178 235
Docheok 6.10 1.77 459 4372 271 472 4412 275
Sintaein 15.00 37760 15.00 387.46 26 10.50 46153 22.2
LDaecheon 13.00 1,168.1 16.50 1,087.3 69 18.10 830.88 2@8__'
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<Table 6> Calibration result of FAS at Banwol and Docheok

Name Calibration parameter To(h) Qp(e/s) Relafive Runoff ratio(%)
Observed FAS erar(%)
TC 20, CN 70 720 0634 198 361
Banwol TC 20, CN 68 7.20 0529 0614 16.1 358
TC 20, CN 65 I 720 0485 83 331
TC 45, CN 70 538 15.28 298 36.9
Docheok TC 45, CN 65 658 11770 126 43 293
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