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Daily Streamflow Model based on the Soil Water
Storage in the Watershed

& S ® K & /R 1) & x*
Kim, Tai Cheol * Noh, Jae Kyoung -° Park, Seung Ki

Summary

A lumped deterministic model(DAWAST model) was developed to predict the daily streamf-
low. Since the streamflow is dominantly determined by the soil water storage in the watershed,
the model takes the soil water accounting procedures which are based on three linear reservoirs
representing the surface, unsaturated, and saturated soil layers. The variation of soil water
storage in the unsaturated zone is traced from the soil water balance on a daily basis. DAWAST
model consists of 5 parameters for water balance and 3 parameters for routing. A optimization
technique of unconstrained nonlinear Simplex method was applied for the determination of
the optimal parameters for water balance.

Model verification was carried out to the 7 hydrologic watersheds with areas of 5.89~7,126
km? and the results were generally satisfactory. The daily streamflow can be arbitrarily simulated
with the input data of daily rainfall>and pan evaporation by the DAWAST model at the station

where the observed streamflow data of short periods are available to calibrate the model parameters.
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Fig. 1. Schematic diagram of DAWAST
model
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Table-1. Parameters of the DAWAST model

Role Name |Function of parameter Unit
Input |P Daily areal rainfall mm
data EP Daily pan evaporation mm

Water |UMAX|Maximum storage of soil | mm
water in unsaturated zone
LMAX |Maximum storage of soil | mm
water in saturated zone
FC Field capacity mm
Cp Coefficient of percolation -

balance

CE Coefficient of evaporation | —

Routing | U; Rate of daily distribution -
Ky Interflow recession constanf —
ks Baseflow recession constant] —

Output |Q Simulated daily streamflow [ mm
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Fig. 2. Flow chart for the DAWAST model
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Table-2. Physiographical factor of hydrologic stations

River Station Watershed L L. Perimeter | Max. EL Min. EL
name area(km?) (km) (km) (km) (m) (m)
Han DOCHUCK 5.89 3.3 1.5 10.6 644.0 116.0
Seomjin BOSUNG 275.00 41.5 14.8 93.0 778.5 118.4
Geum GIDAE 346. 54 30.3 11.0 114.8 1,057.7 135.2
Han GOESAN 671.00 79.2 26.2 144.0 1,057.7 132.5
Geum YONGDAM 937.00 64.3 30.6 177.7 1,507.4 132.5
Youngsan (NAJU 2,060.00 75.1 26.5 260.0 1,187.0 1.4
Geum GONGJU 7,126.00 306. 0 93.0 421.0 1,507.4 9.2
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Table-3. Optimal parameters in each station

. Calib- | Verifi- [UMAX| LMAX |FC|CP| CE
Station . .
ration | cation | mm mm |mm| — | —
DOCHUCK| '87~87 [ '85~86 | 380 | 10 |210}016] 007
BOSUNG | '76~78 | '79~81| 360 | 20 |160|014] 006
'GIDAE  |'85~86 {'83~84| 260 | 20 |140|.016| 006
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YONGDAM '70~72 | "74~76 | 300 | 30 [130|019] 007
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GONGJU |"74~76|71~73| 320 | 20 [140]|014] 007
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