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Groundwater in Jeju Island, flowing through main stream, is spring water from underground. To set a fixed
quantity of groundwater flowing from surface in a hydrological view, 4 downstream (Woedo stream, Gangjung
stream, Yeonwoe stream and Ongpo stream) were selected to calculate the characteristic of baseflow and the base-
flow discharge through the data on tachometry. There were 11 to 14 level peak caused by runoff, mostly occurred
during monsoon season. Also, duration of runoff was 15 to 25 hours, well reflecting the characteristic of inclined,
short stream length in Jeju Island and pervious hydrogeographical feature. In case of Gangjung stream, Yeonwoe
stream and Ongpo stream, variation of stream water level by baseflow rose above during summer, which was
closely linked to the distribution of seasonal precipitation. From autumn to spring, water level fell below while
that of Woedo stream remained the same all year round. Data on the water level observed in Woedo stream and
Gangjung stream in every single minutes was applied to weir formula(equation of Oki and Govinda Rao) to
calculate baseflow discharge. Also, using the data on current and water level calculated in Ongpo stream and
Yeonwoe stream, water level-water flow rating was applied to assess baseflow discharge.
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Table 1. Form of the stream
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Fig. 1. The Location of rainfall gauging and watershed area of each streams.
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Fig. 2. Hydrograph of the Woedo stream.
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Fig. 3. Hydrograph of the Ongpo stream.
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Fig. 4. Hydrograph of the Gangjung stream.
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Table 2. The analysis of runoff hydrograph

Total Effective Concentration time of Duration of Peak of  Change of
Stream Date rainfall  rainfall peak level runoff  water level water level
(mm) (mm) (hr) (hr) (m) (m)
Woedo St.  03.07.17~03.07.19 108 39 9 25 0.43 0.34
03.05.29~03.05.30 140 31 6 21 1.31 1.21
Ongpo St.  03.06.18~03.06.19 73 22 8 16 050 0.29
0307.17~03.0718 66 38 3 17 0.50 031
93 71 4 20 0.38 0.32
02.08.06~02.08.09 P 8 - 9 071 059
. 02.08.30~02.09.01 303 61 13 46 221 213
Gangjung St.
02.10.18~02.10.19 100 97 2 10 0.27 0.17
03.0524~03.05.25 118 91 3 22 141 1.34
03.06.18~03.06.20 244 132 20 40 0.78 054
02.07.04~02.07.06 18 66 6 18 1.36 0.63
02.08.06~02.08.08 & ol 4 10 0.6 05
97 22 8 14 101 0.28
02.0830~02.0831 303 143 7 20 162 0.83
02.09.15~02.09.16 148 %0 3 15 1.39 0.61
Yeonwoe St.
02.10.18~0210.19 99 42 8 8 0.98 0.20
03.05.24~03.05.25 118 91 3 13 1.20 045
03.05.29~03.05.30 196 40 6 19 155 0.81
03,0618~ 03.06.19 178 23 11 19 1.14 0.36
81 24 5 19 1.21 0.32
32. st g VIAFEF A 33 FH-7F TAZL g% FEF A
=T PR AREFL gojol HAH SEHF A9HY JAFEHE o7t HAd
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Table 3. Oki and Govinda Rao's equation

0ki(1929) Govinda Rao{(1963)

Q KB? C,.4Bn"?

0.0012 VB, kB 0<h/L<0.1; C=1.642(k/ L) ***

18| 1+ ][1_ 10 (1_10h )] ;

c P 0.1<h/L<0.4 ; C,=1.552+0.083(h/L)

Jio L B \F 0.4<h/L<(1.5~1.9) : Cy=1.444+0. 352(h/L)

Yoy
? (1L5~1.9<HL : C,=1.785+0. 237(1/ W)
Range | £=0.02m, B>0.15m, b/ B<1, h ,/>0.3m W—B>3k 0<K/L=2, 0<h/h 41

W
[ B

=1

‘h
L4

1

Table 4. Estimation of baseflow discharge in the Woedo stream

, ’ Oki's eq.(m) Govinda Rao's eq.(m')
Month Water level(m) Daily Monthly Daily Monthly
2003.07 0.084 32,164 997,076 28,830 893,724
2003.08 0.088 30,042 931,307 27,148 841,599
2003.09 0.086 33,638 1,009,14 30,078 902,336
2003.10 0.080 24,436 757,519 22.5% 700,436
2003.11 0076 20,783 623,488 19,613 588,378
2003.12 0.079 22437 695,537 21,316 660,807
Maximum 0.109 33,638 1,009,140 30,078 902,336
Average 0.084 27,250 835,678 24,930 764,547
Minimum 0.070 20,783 623,483 19613 588,378
Baseflow discharge (2003. 7~12) 5,014,068 4,587,280

Table 5. Estimation of baseflow discharge in the Gangjung stream

Oki's eq.(m) Govinda Rao’s eq.(m')
Month Water level(m) Daily Monthly Daily Monthly
2002.07 0.096 230,383 7,157,379 202,725 6,284,462
2002.08 0.077 182,557 5,639,258 160,532 4,976,490
2002.09 0.102 245,481 7,364,427 215478 6,464,341
2002.10 0.092 214,958 6,663,712 188,637 5,847,748
2002.11 0.077 179,754 5.392,622 157,828 4,734,852
2002.12 0.066 154,053 4775645 135,305 4,194,466
2003.01 0.044 106,488 3,301,128 94,039 2.915,214
2003.02 0.024 63,169 1,768,745 37,676 1,614,925
2003.03 0.02 61,550 1,908,058 55,832 1,730,789
2003.04 0.039 94,022 2,820,647 82,882 2,486,446
2003.06 0.069 156,434 4,849,440 136,894 4,243,702
2003.06 0.106 252,708 7,581,249 221,255 6,637,644
2003.07 0.121 290,854 9,016,460 255,037 7.906,138
2003.08 0.126 307,921 9,545,545 270,121 8,373,761
2003.09 0.107 257,379 7,721,356 225,619 6,768 5653
2003.10 0.089 207,732 6,439,684 182,076 5,644,353
2003.11 0.078 180,218 5,406,525 158,034 4,741,009
2003.12 0.048 113,072 3,505,219 99,615 3,083,064
Maximum 0.150 307,921 9,545,545 270,121 8,373,761
Average 0.076 174,29 5,322,005 153,257 4,679,219
Minimum 0.000 61,550 1,768,745 55,832 1,614,925
Baseflow discharge (2003. 1~12) 63,864,056 56,150,628
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Table 6. Relations expression through stage-discharge rating curve of stream

Gauging Range of stream

. . . 2
stream Period water level Relations expression R
0 2002, 9. 15 0.07Im oo 20
ngpo = <h< B Q=517877h—3231.7 0.8315
stream ~2003. 12. 26 0.18%
~oem C' Q=3779136h2 —435875/+51652 0.9184
Y 2002. 7. 14 0.680m = O-LIIBE s
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