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Flood Runoff Analysis by a Storage Function Model
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Summary

The formulas for estimating the constants of storage function model including K and Tr

for runoff analysis and a distributed storage function model are discussed in this study.

First, the relations between parameters of the storage function model and the kinemat-

ic runoff model are theoretically examined, and then optimum constants of storage func-
tion model are obtained by the Standardized Davidson-Fletcher-Powell (SDFP) method.
Through this analysis, theoretical formulas were obtained as K=0.630¢KsB%¢ and Tj,=

0.11aKsB0~6/r2'4), which are difficult to use practically because of the unclarified defini-

tion of shape factors.

From a practical point of view, empirical formula were derived as K= 15.682;3 and Ty,

=2.lBg;36/ r2‘4 for applied watersheds. The proposed formulas are verified for several re-

coded floods at a few points of watersheds. It is also found that the distributed storage

function. can be applied to flood runoff analysis using the new formulas aboved men-

tioned.
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watersheds for study

o *
River system | Stream name [Subwatershed Ba(s;{rrln?;ea le:gtflf;(ilr{nm) River slope wil:iji{g:l) Sf};:?:r
Han river Suam gang |Heng syung 443.0 44.8 1/ 250 | 9.8 0.22
<o Peong Jangpeong 105.8 20.0 1/100 5.3 0.26
changgang . N
GUM river Bocheong Gidae 346.5 34.4 1/350 10.1 0.29
cheom
» P Sangye 475.6 47.0 1/400 10.1 0.21
" " Tanbu 725 17.2 1/250 42 0.24
Nakdong river|Gum cheon |Supeong 85.5 18.2 1/100 4.7 0.25
" Naghang Beongcheon 302.1 36.7 1/300 8.1 0.22
Han river Soksa cheon |Limok jeong 55.9 15.5 1/100 3.6 0.23
Yeongsanriver | Jiseok cheon |Libgyo 97.5 20.0 1/100 49 | 024

* shape factor;A/L?
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Table-2. Rainfall and discharge used for runoff analysis

River Stream | Subwater- [Total rain- dil::}?al;g Basin flow| Number |Number of Date
system name shed fall(mm) (mm/hr) | of flood |rain gauge
(mm/hr)
Han river |Suam gang|Heng syung 104.1 2.59 0.16 1 2 July. 11.°78
" Peong Jangpeong 212.8 9.70 1.28 1 2 July. 1.’84
changgang
” Socksa Limok 194.0 5.52 0.45 1 1 July. 3.7°84
cheon jeong
GUM river |Bocheong |Gidae 107.0 1.74 0.48 2 9 July. 12.°84
cheom
" ” Sangye 60.2 1.33 0.3 1 12 July. 12.°84
" " Tanbu 49.2 3.62 2.13 1 4 July. 12.’84
Nakdong |Gum cheon |Supeong 99.0 3.61 0.26 1 2 July. 12.°77
river
" Naghang - |Beong 62.4 5.61 0.75 1 2 July. 22. 83
cheon
Yeongsan |Jiseok Libgyo 89.0 4.11 0.5 1 1 July. 11.°75
river cheon
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Table-3. Optimum parameters and errors in the storage function model

Watershed Flood |Peak discharge| P=0.6 Jx [ Jr (K, P, TYopt Jx Jr

name (mm/hr) (mm/hr)| (%) K P T TL  {(mm/hr)| (%)
Heng Seong H 2.59 0.07 21.0 | 21.2 0.78—r 5.1 0.02 13.0
Jang peong J 9.70 0.07 14.0 | 284 | 0.79 | 1.0 0.12 | 11.0
Gidae G 1.74 0.02 17.0 | 20.0 | 0.6 1.5 0.02 16.0
Sangye S 1.33 0.02 14.0 | 20.0 | 0.6 2.0 0.02 14.0
Tanbu T 3.62 0.02 6.0 | 20.0 | 0.6 1.5 0.01 14.0
Supeong Sp 3.61 0.07 220 258 | 055 | 1.2 0.02 14.0
Beong cheong| B 5.61 0.09 18.0 | 16.1 | 047 | 2.0 0.07 18.0
Limok jeong L 5.52 0.11 16.0 | 180 | 0.66 | 1.0 0.09 15.0
Libgyo Li 4.11 0.08 19.0 | 21.0 | 0.7 1.2 0.06 19.0
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Fig. 5. Comparison between observed and
calculated hydrograph for calibration
in Hengseong
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Table-4. Evaluated Constant and Errors in the Distributed Storage Function Model

Watershed Flood name Peak Discharge SFMO. DSFM.
(mm/hr) Jr(%) {Jx(mm/hr) | Jr(%) | Jx(mm/hr)
Limok jeong Lj 5.52 16.0 0.11 15.0 0.10
Jang peong J 9.70 14.0 0.07 14.0 0.07
Tanbu T 3.62 6.0 0.02 12.0 0.03
Supeong S 3.61 22.0 0.07 19.0 0.07
Lingyo Li 4.11 i 19.0 l 0.08 19.0 0.07

SFMO:Storage function model by (¥, TL)opt.

DSFM: Storage function model by proposed parameters.
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