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The analysis of the low-flow statistics using regression model
at the Chonbuk regional ungaged basin

Ki-Tai Jo, Young-Ki Park’, and Jang-Choon Lee’
Dep’t of Civil and Environmental Engineering, Chonbuk National University, Chonju, 561-756, Korea
‘Dep't of Civil and Environmental Engineering, lksan National College, lksan, 570-752, Korea
(Manuscript received 20 November, 1999)

The purpose of this study is to estimate the low-flow statistics at the mountainous watershed. The
formulation for the estimation of the design low-flow statistics was obtained by means of a hydraulic approach
applied to a simple conceptual model for a mountainous watershed. Three of the independent variables associated
with the low-flow statistics is watershed area(A), average basin slope(S) and the base flow recession
constant(K); Watershed area was measured from topographic maps and average basin slope is approximated in
this study using Strahler’s slope determining method. And base flow recession constant computed using Vogel
and Kroll's method. Unfortunately, this method is usually unavailable at ungaged sites. In this study, recession
constant at ungaged sites is estimated using graphical regression method used by Giese and Mason. The model
for estimating low—flow statistics were applied to all 61 catchments in the Sumjin, Mankyung basin.
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Table 1. The average basin Characteristics by basins

0.8607}2] *Jxéﬂ%l\:}. SHUH frdy A% BE Tﬂﬁ
Ao A ZrASE 0910012009, ﬂ]ﬁﬂ ApR 01]
A A" ZAEAeE 0.792~0.963, —"‘F—ai‘i —.«]

A 9 —rHJ)rZ* A9 7”“ﬂl =079, 92 D]
A A Fd A A BEAF 0.767~0.865i z}
Zh vrebgtel, B A7 g EH** FHASA AR
% 7Y #BFA AL UASZ AR FYAN ARE g5
A4 A= Table 49 AA) s+t

5. 44 1 3%

B oaToe AA9s) 4333 WA e

Land Used Rate(%)

Basin Section Basin Area Basin Slope Reservoir
(k) Paddy Dry Forest Rest
Soyang Range 0.7~72.2 0.39~181 0.0~0.32 0.0~65 74.5~100 00~75 1
Ave. 136 1.11 111 81 78.1 26
Ohwon Range 14~333 0.36~2.32 1.1~62 02~528 67.9~98.6 0.0~109
Ave. 10.13 150 95 19 8.7 28
Churung Range 06~119.7 0.32~1.80 0.0~333 0.0~252 35.8~93.2 09~57 o4
Ave. 137 0.87 98 3.2 82.4 35
Table 2. The discharge of gaging station
Gaging  Ave. Lowflow  Ref. Lowflow Basin Area Lowflow Mim, streamflow  Nor. Sreamflow ~ Wet Streamflow
Station (CMS) (CMS) (k') (CMS) (CMS) (CMS) (CMS)
Daichun 1.08 0.80 879.2 - - - -
Konchon 1.22 0.64 2044 1.22 211 339 641
Ssangchi 0.19 0.09 119.7 0.19 0.85 211 393
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Table 3. The Low-flow Statistics of study sites (107 m'/sec)
Point No. Soyang Ohwon Churung
Ref. Ave. Ref. Ave. Ref. Ave.
1 17.0 38.0 38158.0 19489.0 90000.0 190000.0
2 170 41.0 5056.0 231450 13191.0 26275.0
3 41.0 80.0 133770 34180.0 2241.0 5932.0
4 20.0 44.0 50414.0 136919.0 972.0 2202.0
5 12.0 26.0 7440.0 13707.0 1569.0 2908.0
6 2.0 50 385972.0 496599.0 1042.0 2632.0
7 4.0 11.0 56114.0 179023.0 4283.0 8188.0
8 2.0 50 1718180 2748240 253.0 790.0
9 244.0 514.0 1272.0 6042.0 121.0 327.0
10 1625.0 2489.0 8670.0 27541.0 156.0 415.0
11 173.0 4210 7780 3386.0 - -
12 - - 54455.0 119639.0 - -
Table 4. The estimation values of recession constant W, O g FEUAdS gdeAens SYAFE 8
4& 9 AAASI 2o 220 F9EANE =Y
Point No. Soyang Ohwon Churung Remark W4z AP W AAALEY} AR 2 BN T
1 0758 0792 08l ol ol AF AAA 4A 25F 240 s
2 0734 0804 079 7t A AR FEENAE dYsts T A
3 0.789 0.873 0.826 A ey 9y o gy ot AW A4 d5F
4 0.755 0.865 0.865 S v An B dRoA NG HA e 244
5 0.757 0914 0.805 of ofsf dAY o) APAM A EE e WY Wg
6 0.798 0.963 0.859 Well ofs) MR grod dAHez daiol ¢EE
7 0720 0846 0767 AR Yo
8 0.717 0.933 0.792
9 0.770 0.800 0.796 Table 5. The results of regression analysis
10 0.860 0.846 B ) Regression Coefficient Determination
11 0733 0810 - Setion - Model T T T Onecent
12 - 0.892 - A 06T 68 - 26
Gaging Point 0899 0910 0.839 e MK 3B L0 - BBE 83
Lowflow As  opayr 17004 034 - 3
"JZ] 4 = ﬁ}i\if-‘f ?—]SHL & :_L’o%*"] 3443’— deg gy Mok ASK, 10058 08T1 059 240% 80
3 =35 Ko A = 5] .
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ot} 2 ETE FYEX AR AAgH EHAANES
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A REFoz vpyel R AAsigc 1 A sjzzg AHAA #9E4AE ddsdnt a28n 495 Y
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Fig. 2. The comparison of reference low—flow.
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Fig. 3. The comparison of reference low-flow by
estimation and specific values by estimation
and specific values.
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