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Real-time Flood Forecasting Model Based on the Condition of
Soil Moisture in the Watershed
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Summary

One of the most difficult problem to estimate the flood inflow is how to understand the
effective rainfall. The effective rainfall is absolutely influenced by the condition of soil
moisture in the watershed just before the storm event. DAWAST model developed to sim-
ulate the daily streamflow considering the meteologic and geographic characteristics in
the Korean watersheds was applied to understand the soil moisture and estimate the ef-
fective rainfall rather accurately through the daily water balance in the watershed.

From this soil moisture and effective rainfall, concentration time, dimensionless
hydrograph, and addition of baseflow, the rainfall-runoff model for flood flow was devel-
oped by converting the concept of long-term runoff into short-term runoff.

And, real-time flood forecasting model was also developed to forecast the flood-inflow
hydrograph to the river and reservoir, and called RETFLO model.

According to the model verification, RETFLO model can be practically applied to the
medium and small river and reservoir to forecast the flood hydrograph with peak dis-
charge, peak time, and volume. Consequently, flood forecasting and warning system in
the river and the reservoir can be greatly improved by using personal computer.
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Table-2. Parameters applied to the DAWAST model

ltom Pa[ameterifor water balance - Parameters for routing
| Umax | Lmax = FC CP T CE | U [ U | U [ k | k

Value | 320 | 30 | 130 | 0020 0007 052 | 037 ;. 011 | fromeq.
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Table-2. Parameters applied to the DAWAST model

I Parameters for water balance Parameters for routing
M Umax | Lmax | FC | CP U, U, U, K, K
Value 320 30 | 130 0.020 | 0.007 0.52 0.37 0.11 from eq.
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Table-3. Travel time in minutes along the sub-watersheds

Channel  |Rougthness Hydrau. Discharge Velocity | Travel time
Slope .
Item length coeff. radius t,
km n m/m R m?/sec m/sec Minutes
Mt.Bakwol~ WS 10.1 1.23 133
WS~BB 6.6 .035 .0024 1.520 366 1.85 - 60
BB~KS 8.2 .028 .0008 1.510 563 1.33 103
Sub total 24.9 296
Mt.Kuksa~UK | 9.3 | 1.44 105
UK~SY 4.4 .038 .0027 1.393 234 1.71 43
SY~DH 6.3 .030 .0010 1.450 646 1.35 78
Sub total 20.0 226
Mt.Bongsu~DS 11.4 1.39 137
DS~SY 4.1 .035 .0019 1.500 304 1.62 42
SY~DH : 6.3 .030 .0010 1.450 646 1.35 78
Sub total 21.8 257
Yedang 5.4 1.35 66
Total 30.3 362
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Table-4. Forecast and Observed hydrograph

and for the calibration event

I orl're;:ast Observed
Hour m?/sec o Rem
22 23.3 23.3 !
23 23.3 46.6 *
24 23.3 46.6 |
27 1 23.3 46.9 }
2 233 469
3 233 472 |
1 233 947 |
5 23.3 95.3 ‘
6 23.3 77
7 23.3 2172
¥ 8 26.0 269.2 |
d) Forecasting discharge at 16 1 00 3 1275 410.0 i
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Forecast i Observed ! o wil F4% TeeEIFLAY BEF T
Hour m?/sec | Rem 2340) Was gyl sgexhiel AxS
10 284.6 491.1 S,& A]7P¥ & parameter updating 3HH R}
ol e o ueA FTRE A 5 AL Rolh
13 909.7 1,191.1 2. Eggl jc-lug
14 1,244.3 1,280.6
15 1,390.2 1,227.2 peak HAE 23] miriH4s HLsto] 89y
16 1,226.0 1,195.0 9y 149 ~159 WS 3o Azrdg ¢
58 i 2999 Qo] 1R 4B F4FE 459,
g ot ol 1T BEY THEFHE Wwstel
20 7924.0 566.1 A Aoy 742t Fig. 8, Table-5% 21,
21 613.3 480.3 dheas HagrE A of 6.9%, FF
22 514.5 357.8 g0l A9 oF 0.1%°]9, uaAAZtL ok 2
23 438 395.6 A2k AR et a gich.
24 398.2 265.5
28 1 360.7 238.6
2 327.0 210.8 (men W PRECIPITATION -~ ——-——~OBSERVED)
3 296.6 210.0 ! !]
4 269.3 166.9 E—————
5 244.7 166.9 —————
6 222.5 138.3
7 202.6 138.3
8 184.6 119.2
9 154.0 119.2 :
10 140.9 119.2 Fig. 8. Forecast by RETFLO model and observed flood
__Total 14,285.4 14,213.3 inflow for the verification event
Table-5. Forecast and Observed flood hydrograph for the verification event
1 Forecast \ Observed o " Forecast ’ Observed
Hour . m?3/sec | Rem Hour m3/sec Rem
14 13 8.5 | 805 15 1 4108 421.4
14 884 | 805 2| 4496 421.4
15| 1131 | 805 3, 504.8 4439
16 149.3 152.5 4 560.7 : 522.8
17 189.8 208.0 5 576.4 523.9
18 225.9 230.7 6 | 549.2 552.5
19 240.4 251.3 7 523.7 610.8 peak
20 247.9 270.5 8 563.7 551.7
21 263.6 271.1 9 568.5 551.7
22 | 306.9 327.5 10 541.1 522.5
23 348.8 334.1 11 492.4 522.5
24| 3743 346.7 ! 12 | 4358 | 499.3
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Forecast ‘ Observed : i B : Foxecaig ) J Obsgi”ved
Hour m¥/sec B L ~ Rem I Hour l o m3/sec ) Rem
13| 3828 1011 | 16 1. 1151 1069
14 323.9 356.4 | 20 109.8 106.7
15 269.0 338.6 g 3 ‘ 105.4 84.2
16 232.9 287.2 4 101.6 34.2
17 208.9 240.0 5 98.3 84.2
18 189.5 211.4 6 95.5 78.6
19 173.1 172.8 7 93.2 78.6
20 159.1 144.7 8 91.3 3 78.6
21 147.2 1350 | ‘ 9 89.6 | 55.8
22| 1372 | 1350 | | 10 881 | 558
23 128.6 120.8 ! :
24, 1213 1158 | Total | 122670 | 122507
v. & = 2 12 ¥
DAWAST =r¥goz AEGFRHIE 1. 44, 1994, A4A] 2B A3
gz FHIEZA i—rﬂ oA mhetE A7, FEuisty FEATA T4
FAEYFEFoR e wrp Gasts) Azt 2. He, aEA, 1988, A afAY Fa
W 9Foas 2xa & 9k FEASE QI opgd FEEYHY A
o] #HE fESFl FFERAZ, SCS *, 30(3), pp-58-68.
2RAAT T 2 7| EESe HLeste] T4 3. 4uE, =A%, wer) 1991, fRYESS
22389 L AwE AT B FH o fE2Y, eIt
o) FFHERAL V2T ANT B9 33(4), pp.61-72
SHB59 2 AFAFE YHan gy 0TI HER 1994 Fus #9498 a9
5 ) 5] e TLE) S
/\]7‘_}% ﬂﬁﬁ}c‘:‘ ‘Zi%@!g‘ 5}’3 EETLE Zi"/r\‘ %‘Ta‘igsg-/] 7“‘?——_1(1), 6\}5110 OQE]Z]
B 36(4), pp.95-102.
Aol 2o EFRY FEFHE AEH £ 2 o
47 T4 258 (RETFLO model) & 5. ol=H, 1991, AWV #& 48 AFYAR
= 4 =S mode
o ¢ do) el B AF(D, (1D, FFFE
7HEHS o
s . &3] 7] 33-1,2,
6:] Ay H A AHIEE .
RETFLO 239 #4 23 sAxd A 6. Scott A. Brown, et al, 1985, A microcomput-
= Jol & 2 = A
§ ol&stel dEAU FRdM AR 7 er based real-time flood warning system,
23 & FroFel 7hsdtAon, F4aitHe Hydraulics and hydrology in the small com-
FFAE R AFA FERAA F¥a puter age, Vol 2, ASCE Proceeding
F e 2 B8 & 99 7. G. Fleming, 1986, Case studies on realtime
TEEgAIe wet BE 1~34130Hel o & river flow forecasting, D. Reidel Publishing
g 4 A& Aol Company, Dordrecht, Holland, 329-366
8. AR I 1987, A7 7% 38 Modddt 973

g of| F2] 28,3 FFeh3]%] 29-3, 59-74
(M YR 19954 79 189)



