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Estimation of Effective Rainfall for Daily Streamflow
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Summary

Based on the theory of runoff equation proposed by SCS, the actual storage capacity(Sa) as
a modified retention paramater was introduced to estimate the effective rainfall for the daily
streamflow analysis. During a storm, the actual storage capacity is limited by either soil water
storage or infiltration rate as precipitation increases. Therefore, it was assumed that Sa is dependent
on the baseflow before storm runoff(Qb) corresponding to soil water storage and the total amount
of precipitation(P) corresponding to infiltration rate of a watershed. Effective rainfalls (Direct run-
offs) estimated from SCS equation using Sa were compared with observed effective rainfalls
at 10 watersheds in Geum river watershed boundary.

1. Regression equation for Sa was supposed

S.=C,+C,XP+C, XQb

Regression coefficients were highly significant at the level of 0.01 and R* were 0.57 to 0.73.

2. The adjustment of coefficient of initial abstraction was made according to the storm size.
It was adjusted to 0.25 for 30mm or less, 0.23 for 30 to 80mm, 0.20 for 80 to 200mm, and 0.1
for 200mm or more.

3. Regression equations between estimated and observed effective rainfall showed that slopes
were 0.857 to 1.029 and R® were 0.779 to 0.989,
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Table-1. Application of hydrologic stations.

Name of No Watershed Analysis Numbers of event

Station Area(km?) period ~ Dry S.Dry  Rainy Tot.
Gongju 1 7,126 1967-74 . 15 21 231 67
D. C Dam 2 4,134 1981-86 18 23 29 70
Songpo 3 3,940 1967-73 10 7 13 30
Okcheon 4 2,942 1967-71 7 5 15 27
Sutong 5 1,517 1982-84 2 7 8 17
Yongdam 6 937 1970-76 29 29 39 97
Hoeduk 7 647.7 1983-86 10 14 12 36
Sangye 8 475.7 1983-86 1 10 7 18
Gidae 9 346.5 1983-85 3 9 15 27
Yipyeong 10 79.5 1983-85 . 5 10 5 20
Total 100 135 174 409
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Table-2. Stormflow event setting for Gidae watershed

No. Event period day Se P Qo Q S Qe
.................... [TUITL +++ oo e eeotsmnsanssanoenseeeaaianecee
1 1983/ 3/ 1~ 3/ 5 5 1 0.0 27.7 11.2 5.8 43.4 0.2
2 1983/ 6/19~ 6/23 5 2 0.2 102.7 17.7 14.0 207.0 27.2
3 1983/ 6/28~ 7/ 7 10 3 0.5 90.2 39.6 31.3 92.5 26.2
4 1983/ 7/14~ 7/18 5 3 0.8 59.9 24.7 18.6 68.5 16.3
5 1983/ 7/19~ 7/28 10 3 1.5 202.4 150.9 132.1 77.5 111.0
6 1983/ 8/ 9~ 8/12 4 3 0.4 16.4 3.5 0.9 47.1 0.0
7 1983/ 8/20~ 9/ 1 13 3 0.2 108.7 20.7 15.5 214.1 29.7
8 1983/ 9/ 2~ 9/ 8 7 3 0.6 59.5 20. 2 10.8 102.2 13.3
9 1983/ 9/ 9~ 9/15 7 3 1.9 95.0 66. 4 46.7 63.0 62. 3
10 1984/ 4/17~ 4/22 6 2 0.0 77.3 27.0 23.2 91.2 13.0
11 1984/ 4/28~ 5/ 4 7 2 0.6 39.5 19.2 13.8 40.2 6.0
12 1984/ 5/12~ 5/17 6 2 0.3 44.9 8.0 5.9 92.2 52
13 1984/ 6/ 6~ 6/10 5 2 0.3 62.5 18.8 14.6 89.2 10.9
14 1984/ 6/16~ 6/24 9 2 0.3 80.1 13.5 7.3 193.5 19.2
15 1984/ 6/25~ 6/29 5 2 1.0 44.5 22.8 15.7 44.9 13.0
16 1984/ 7/ 3~ 7/16 14 3 0.8 183.7 99.3 71.6 165.9 74.4
17 1984/ 7/28~ 8/ 1 5 3 0.3 36.9 7.2 4.4 79.4 3.1
18 1984/ 8/ 2~ 8/ 6 5 3 0.8 31.5 7.7 3.4 70.9 5.3
19 1984/ 8/13~ 8/19 7 3 0.5 18.9 6.1 1.8 44.9 0.2
20 1984/ 8/30~ 9/ 7 9 3 0.6 152.3 61.8 38.0 209.9 55.7
21 1985/ 3/24~ 3/30 7 1 0.5 35.2 10.9 4.6 72.5 3.9
22 1985/ 5/ 4~ 5/10 7 2 0.2 67.5 29.9 24.1 67.2 11.6
23 1985/ 5/12~ 5/17 6 2 0.7 58.7 21.3 16.8 72.3 14.3
24 1985/ 7/ 3~ 7/21 19 3 0.3 382.0 231.3 204.6 222.3 181.2
25 1985/ 7/30~ 8/ 6 8 3 0.6 33.5 7.6 2.4 88.4 4.2
26 1985/ 8/ 9~ 8/22 14 3 0.5 227.1 104. 1 86.1 210.3 103.5
27 1985/10/10~10/16 7 1 1.3 83.8 69.9 52.0 36.2 38.6

Table-3. Multiple regression analysis coefficient for Gidae watershed.

VAR. REG. COEFF. STD. ERR. T VALUE 95% CONF. IN  99% CONF. IN
Const. 74.378 15.35 4.85 42.70~ 106.06  31.45~ 117.31
P 0. 699 0.10 7.00 0.49~ 0.91 0.42~ 0.98
Qb -55. 190 18. 28 -3.02 -92.92~-17.46  -106.32~ -4.06
R? : 0.694 CRITICAL T 0.05% : 2. 064
STANDARD ERROR : 40. 697 CRITCAL T 0.01% : 2. 797
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Table-5. Regression analysis and error percen-

tage for the observed and estimated ef-

sis.

Name of SA=C+CXPTCXQb R’ fective rainfall.

station Co G G Name of Qa=/a+bXQo (%e)
Gongju 64.6* 0.711** -32.5* 0.675 stations a b R?
D.CDam 62.4* 0.563** -28.9** 0.635 Gonga L9 0.878 08713 4.4
Songpo  67.9** 0.563** -38.8"* 0.641 D.CDam 12  0.983  0.944 3.8
Okcheon ~ 48.5** 0.648** -21.7** 0.584 Songpo 0.5  0.976 0.961  -0.2
Sutong 81.3** 0.378** -50.5** 0.729 Okcheon 0.7 0. 990 0. 904 9.3
Yongdam 59.6** 0.452** -21.3** 0.679 Sutong 0.2 1029  0.989 3.6
Hoeduk  59.6** 1.099** -20.9*  0.570 Yongdam 2.5  0.857 0.907 1.1
Sangye 613" 1.548" -21.6* 0.662 Hoeduk 0.7 1022 0.779 6.4
Gidae  74.4%* 0.699** 55.2**  0.694 Sangre 0.8 0,926 0.800 3.8
Yipyeong 64.4** 0.736** -15.3* 0. 644 Gidae 2.4 0. 905 0. 948 4.0

Level of significance **1.0%, *5.0% Yipyeong 1.1 0.994 0.916 4.0
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Fig. 3. Relationship between observed (Qo) and estimated runoff(Qe) of Yongdam watershed for the
Ia=0.2+S and K+8.
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SCSBA Agatel S A 10745 A3
NN FESFES 2P, B2 FESTH ¥

2 A3 2% Bed g,

L BEFRTRIRE Sao] HEEEFA S U3

S =C,+CXPXC,XQb
B AA G t-valueE B9 1%5F) A 1% 9
FEHS Jetgon, R? ge 0570738 &
ol Atk
2. A BELES [, =KXS§,E2 FAslo, &=
Z5-% 30 mm ©] 3}, 30~80 mm, 80~200 mm, 200
mmo)’d%5 ¢ FREZ FAF K3, 025, 023,
02 012 &% B 3kgrch
3 F3E Fav2AQ) T BZY FESY
#(Qo)#2) #AAA Q.=a+bXQoolA HE at
0.2~25, fRE b= 0.875~1.029, R? &2 0.779~0.
98924 4] Qe=Qool AZ3 HI2FL B
ol Ut}

-128—



W E TG #31% H29 1989F 6A

B4t

19865714 B Bt e) ff
it Lol

oJste] xfre A9k

2 % X M

. Ministry of Construction. 1978. Hydrological

services. Rural infrastructure project. Final te-
chnical report. Vol. 3. Appendix H. River flow
data.

2. AR WEPKCIAE Tk 1965-1986.

. BEEARCCBERERT#I(IHP) SRR
ProaE HEE. (1983-1986)
. 1974, BOKE HEES 91T BAUE
. BESERHBEEE /N 1974, B3|
AEE
. BEEEFEMBAZE Nrl. 1986. KiE4H
g AKSCBRIE R (1981-1986)

7. hRERE BEAR, FETR 1865-1986.

10.

11.

12.

13.

14.

. BFREL 1984, HIfiEE #ES A B7IE
B, BB TR Vol 28(1) : 3340

. KM 1984, HEFIAKSTR © 172-226.

USDA SCS. 1956. Hydrology guide for use

in watershed planning, National Engineering

Handbook, Section 4, Hydrology Supplement

A3 20. 16

BET-fhik, PR, RS, BRE 1977 8

FRE AR N R e BB

KL EEE Vol. 10(1) © 53-70

1977. SCSHLR RSl o & HERE

e, BBUKCEREEE Vol 10(2) | 101-111

SEI. 1984, TS MLEHTS AT

R RE mao B3 T M ABE

KB B

Kumar, S.and Subhash C. Jain, 1982 Applica-

tion of SCS infiltration Model. Water Resour-

16.

17.

18.

19.

20.

21

22,

23.

24.

—124—

ces Bulletin 18(3) : 503-507.

. Aron, G. 1977. Infiltration model based on SCS

Curve Number. J. of the Irrigation and Drai-
nage Div, Vol. 103(IR4) :

Williams, J. R. and W. V. La Seur, 1976. Water
yield model using SCS curve number. J. the
of Hyd. Div, Vol. 102(HY9)1241-1253.
HEFRHE, REJIEE. 1982, KR & EH
fREE L L T BOKERTRE. +ABE R/
WEE #3288 1 41-46.

£EEE 1984, HBI)IS] LR jRibiE
B2 o) BOKEFIRE. Hum B KB
RS B 9#E 1 299-320.

Chow, V.T.1964. Handbook of Applied Hydro-
logy. McGrow-Hill book co: 9. 26-9. 40, 14.
1-14. 54

Viessman, W. Jr., Knapp, J. W, Lewis, G. L,
Harbaugh, T., 1977, Introduction to Hydrology
(2nd ed) L E. P, 99-138.

LA, ZFEFER 1980, /NI 2ol A
BHHETED SRRz ke et
At — 53] SCSHES 402 —\EbK
XEREEE Vol 16(3) 14955

Haan. C. T. and Edwards. D. R, 1988. Joint
probability estimates of return period flows.
American Society of Agricultural Engineers.
Vol. 31(4) © 1115-1119

Hjelmfelt, A T Jr, L. A. Kramer and R. E.
Burwell. 1981. Curve Numbers as random va-
riables. Proceedings of the International Sym-
posium on Rainfall-Runoff Modeling : 365-
370

Bales, J. and R. P. Betson. 1981. The Curve
Number as a hydrologic index. Proceedings
of the International Symposium on Rainfall-
Runoff Modeling . 371-386.



