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Summary

In Jeju Island, the groundwater is discharged into the form of
spring water at several stream. To set a fixed quantity of baseflow
discharge from groundwater in the viewpoint of hydrology, 4
downstreams (Woedo stream, Gangjung stream, Yeonwoe stream
and Ongpo stream) were selected to estimate the characteristic of
baseflow and the discharge of baseflow based on current gauging
data.

The results analyzing the data on the water level of selected
streams, there were 11 to 14 times level peak caused by runoff,
mostly occurred during monsoon season, and duration of runoff
was 8 to 46 hours. These represent the hydrologeological
characteristics of Jeju Island, Which include the steep slope and
the short stream length.

In case of Gangjung , Yeonwoe and Ongpo stream, the variation
of stream water level by baseflow rose during summer, which was
closely linked to the distribution of seasonal precipitation. From
autumn to spring, the water level fell down while that of Woedo
stream was maintained almost constantly all a year round. This
difference in water level <can be explained by different
hydrogeographical factors such as the surface or underground
geographical status in the selected stream, the hydraulic
characteristics of aquifer, the travel time of groundwater
water(circulation speed of groundwater), and the precipitation in
watershed.

Data on the water level observed in Woedo and Gangjung stream

- vii -



in every single minutes were applied to the weir formula(equation
of Oki and Govinda Rao) to estimate baseflow discharge. It was
found that the baseflow discharge of Woedo stream was 5%10°m'
during 6 month period(July ~December, 2003) and that of Gangjung
stream was 60x10°m' for 1 vear in 2003. By comparing the
baseflow discharge on the two stream using the data on current
meter, it was more 3 to 10% higher than the value estimated by
the weir formula.

Also, using the data on current and water level estimated in
Ongpo and Yeonwoe stream, the water level-water flow rating was
applied to assess baseflow discharge. Q=458824n"""(R=0.9485)
formula was produced for Ongpo stream while
Q=1368019A™""(R=0.9615) formula was suggested in Yeonwoe
stream. By applying these relations expression, the annual baseflow
discharge from Ongpo and Yeonwoe sStream were 23x10°m'  and

38x10°m', respectively.
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Fig. 1. The Location of gauging stations and watershed area of each stream.
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Table 1. The classification of gradient grades.
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Fig. 3. Watershed area of the Woedo stream and observation location of stream discharge.
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Fig. 4. Watershed area of the Ongpo stream and observation location of stream discharge.
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Fig. 5. Watershed area of the Gangjung stream and observation location of stream discharge.
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25.9%<1 19.9krro] a1, 5~10%1 4B AFA = 65.9%%1 30.6ki = 4] 5
A, ARAow e BEE B AA 2008 Ao
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Table 3. Results of analysis of altitude with elevations in the Woedo

stream.
Altitude |Watershed|Percentage| Accumulation of Accumulation
(m) area(kn) (%) watershed area(km)| of percentage(%)
< 100 5.8 7.6 5.8 7.6
100~ 200 5.4 7.1 11.2 14.6
200~ 300 6.8 8.8 18.0 23.5
300~ 400 6.0 7.8 24.0 31.3
400~ 500 49 6.4 29.0 37.7
500~ 600 6.4 8.4 35.4 46.1
600~ 900 16.1 21.0 51.5 67.1
900~ 1,200 15.1 19.6 66.6 86.7
1,200~ 1,500 6.5 8.4 73.0 95.2
1,500 < 3.7 4.8 76.7 100.0

Table 4. Results of analysis of slope in the Woedo stream.

Slope W atershed |Percentage| Accumulation of Accumulation
(°) area (k') (%) watershed area(kn’)|of percentage(%)

< 05 19.9 25.9 19.9 25.9

05~10 30.6 39.9 50.6 65.9

10~15 11.6 15.2 62.2 81.0

15~20 6.0 7.8 68.1 88.8

20 < 8.6 11.2 76.7 100.0
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Table 5. Results of analysis of altitude with elevations in the Ongpo

stream.
Altitude | Watershed |Percentage| Accumulation of Accumulation
(m) area(knr) (%) watershed area(kr’) |of percentage(%)
< 50 1.6 6.5 1.6 6.5

50~100 2.2 8.8 3.8 15.3
100~ 200 6.1 25.0 9.9 40.3
200~ 300 5.2 21.0 15.0 61.3
300~ 400 6.0 24.6 21.1 85.9
400~ 500 3.1 12.7 24.2 98.6
500~ 600 0.3 1.4 24.5 100.0

600 < 0.0 0.0 24.5 100.0

Table 6. Results of analysis of slope in the Ongpo stream.

Slope Watershed |Percentage| Accumulation of Accumulation
(°) area (ki) (%) watershed area(km) |of percentage(%)
< 05 18.7 76.3 18.7 76.3
05~10 4.4 179 23.1 94.3
10~15 0.6 2.3 23.7 96.6
15~ 20 0.3 1.3 24.0 97.8
20 < 0.5 2.1 24.5 100.0
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Fig. 14. Analysis of altitude with elevations in
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A < AAg A3, ST 200meo] st A
AHAAY 141% S A A i, a2 200~600m

28.8%(10.8kir)E AFA] ki1, 600meold A 9 57.2%(21.5kif)

17.0% %1 6.4kre] a1, 5~109! =
ATh. kA EXY LV =S A
BoktE FAEHO FAHE F9 G A
FI e Ao® yEuH(Table 8).

Table 7. Results of analysis of altitude with elevations in the Gangjung stream.

Altitude |Watershed|Percentage| Accumulation of Accumulation
(m) area (k') (%) watershed area(kn’) |of percentage(%)
< 50 0.9 73 0.9 2.3
50~100 15 3.9 23 6.2
100~ 200 3.0 79 5.3 14.1
200~ 300 3.5 9.3 8.8 23.4
300~ 400 2.5 6.5 11.3 30.0
400~ 500 2.5 6.6 13.7 36.6
500~ 600 2.4 6.3 16.1 42.8
600~ 799 5.0 13.4 21.1 56.2
800~ 1,000 5.1 13.7 26.2 69.9
1,000~ 1,200 5.6 14.9 31.8 84.7
1,200~ 1,400 3.0 8.1 34.9 92.8
1,400~ 1,600 19 5.0 36.7 97.8
1,600 < 0.8 2.2 37.6 100.0

Table 8. Results of analysis of slope in the Gangjung stream.

Slope W atershed |Percentage| Accumulation of Accumulation
(°) area(km') (%) watershed area(km)|of percentage(%)
< 05 6.4 17.0 6.4 17.0

05~10 17.4 46.5 23.8 63.4

10~15 9.2 24.4 33.0 87.8

15~ 20 2.7 7.1 35.6 94.9

20 < 19 5.1 37.5 100.0
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A9 2 53.7% (4.4ki), 3l 600meld A2 26.7% 2.2kl ) = A FF
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91 % §evAL 8lwr? ¥4 5 th(Table 9).

A B4 Ane w9, solse] FuAge AA WA e
5~10%0 4ABANA = 46.7% < 38kf= 4 = A
F8E7F B AA 20008 AL 97.8%9 T.
Wiz BN AYH 9 GA ANHOE BHH 49L& o

e Ao Z YE st (Table 10).
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©
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Table 9. Results of analysis of altitude with elevations in the Yeonwoe stream.

Altitude |Watershed| Percentage | Accumulation of Accumulation

(m) area (ki) (%) watershed area(km) |of percentage(%)
< 100 0.6 6.7 0.6 6.7
100~ 200 1.1 13.0 1.6 19.7
200~ 300 1.2 15.2 2.8 34.9
300~ 400 1.1 14.0 4.0 49.0
400~ 500 1.1 13.9 5.1 62.9
500~ 600 0.9 10.5 6.0 73.4
600~ 700 1.1 14.1 7.1 87.4
700~ 800 0.5 6.6 7.6 94.0
800~900 0.4 49 8.0 98.9

900 < 0.1 1.1 8.1 100.0

Table 10. Results of analysis of slope in the Yeonwoe stream.

Slope W atershed | Percentage | Accumulation of Accumulation
(°) area(knf) (%) watershed area(kn) |of percentage(%)
< 05 1.7 21.4 1.7 21.4

05~10 3.8 46.7 55 63.1

10~15 19 23.0 7.4 91.1

15~20 0.6 6.7 79 97.8

20 < 0.2 2.2 8.1 100.0
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Fig. 18. Analysis of altitude with elevations
in the Yeonwoe stream.
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Fig. 19. Analysis of slope in the Yeonwoe
stream.
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Table 11. Springs in the Woedo stream watershed area.

Spring Al(t;t;;de sﬁ;{g;agvsaféf(ldm‘?g) Location Type
Gumungmul 6.0 300
Sujungbatmul 10 5,523
Naraso 11.6 20,950
Julmul 11.7 10 W"Jeecjlﬁfii‘;ng’
Jinso 15.5 15,000
Nabsemimul 19.8 2
Dunduritmul 24.0 2
Bilremul 165 2 N?}ee?l‘l’*i‘t’;g’
Julmul 152.0 50
Doksungmul 197.0 300
Seogammul 217.1 50
Guryongmul 231.2 2
Bogeumul 231.4 10
Jururetmul 264.4 500 Haean-dong,
Sunmul 264.5 300 Jeju city
Lava flow
Jorimul 408.6 o0 contact
Noknamdammul 96.1 20 type
Sunnyepokpo 748.5 2,835
Eoseungsaengmul 1008.6 10
Norisaengimul 454.2 10
Gomanggwalwatmul | 837.7 5,000 N"hifj‘l’lngci*t(;‘mg’
Heukryongsamul 75.9 5
Saemimoreulmul 89.1 5
Beyeommotmul 90.5 -
Haengjungimul 126.5
Julmul 159.9
Julgulmul 267.8 150 DOpﬁj(l’lngci’t‘;O“g’
Cheonagyegokmul(2) 650.0 5
Cheonagyegokmul(1) 650.0 400
Sajebimul 1399.7 500
Witsemul 1667.9 50
Oreumyaksu 1628.8 50
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Fig. 20. Geology and springs in the Woedo stream watershed area.
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Table 12. Springs in the Ongpo stream watershed area.

. Altitude Average yield of .
Spring (m) spring water(m'/d) Location Type
Gumyeongmul 0.0 100
Ojamul 5.0 150
Jomul2 5.2 20,000
Jakjimul 5.4 300
Jomull 5.4 3,377 D .
ongmyeong-ri,
Gangsaengimul 6.1 1,000 Hanrim-eup
Lava flow
Makgeunmul 6.4 20,000 contact type
mundumul 6.4 2,157
Wolgyesumul 7.9 -
Gaemyeongmul 8.7 18,932
Munsumul 123.7 228 Myeongwol-ri,
Hanrim-eup
Geumak-ri,
Jungmul 350.2 Hanrim - eup
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Fig. 21. Geology and springs in the Ongpo stream watershed area.



A 9 dedAE AAEFLA FHe g A E(EL
15.0m)el Al A ol A gk =FA(EL. 1,665.7m)el ©] 27| 742 127)
A7F RESIA AE AR RAHJT olE &XF F &FFol T}
T Ee $HFe AAFEA el dE FHAEILEL. 195m)ol ™, 3

ofo
R
SR
il
Lo
oo
i
rlo
to,
k1
el
<
o
b
b
Ho
12
-
>,
L
=
&
S
N
il

Table 13. Springs in the Gangjung stream watershed area.

. Altitude | Average yield of .
Spring (m) spring water(m'/d) Location Type
Gasimul 15.0 8,982
Keunnaetmul2 17.7 600 . B
Gangjung-dong,
Keunnaetmull | 195 30,000 Seogwipo city
Netgiliso 26.4 2,000
Dosuntongmul 68.8 20
Saetongmul 73.5 30 Dosun-dong, Lava flows
Saetnaetdomul 4.7 3 Seogwipo city | contact type
Sanmulnaetdo 147.5 3
Sanmulimaengi
306.1 150
-dongsanmul
Yeongsilgye 1064.9 699 Hawoq—dong,
—gokmul Seogwipo city
Yeongsilmul 1555.0 2,000
Norusaem 1665.7 30 Yeongnqud{)ng, Sedimentary
Seogwipo city type
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Table 14. Springs in the Yeonwoe stream watershed area.

. Altitude Average yield of .
Spring (m) spring water(m’/d) Location Type
B Seohong-dong, .
Maksumul 0.0 Seogwipo city Joint type
Hwangryongsamul 35.2 =
Gonaengiso 56.3 5
Seohong-dong,
Seogwipo city
JiJangsaem 97.7 550
Unchunsu 166.0 370
Lava flow
contact type
Saengsu 30.1 2,890
Gulrungjisaem 42.0 300
Seogwi-dong,
Seogwipo city
Saemdongnemul 46.1 80
Alsunbanne 47.2 100
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Fig. 22. Geology and springs in the Gangjung and Yeonwoe stream
watershed area.
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Table 15. The results of water budget analysis of the western Jeju
watershed area.

Rainfall Total rainfall ET Runoff | Recharge Remarks
(mm ) (10 m?) C100m® | C108m® | (108 m?)
2,153 192 65 52 75 1993~ 2002
(Aver.)
2,860
(Max.) 257 66 93 98 1996
1,203
(Min.) 108 64 16 28 1993

¥ ET : Evapotranspiration
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Table 16. The results of water budget analysis of the Hanrim
watershed area.

Rainfall Total rainfall ET Runoff | Recharge Remarks
(mm) (108 m? C10m® | C10%m® | C 108 m?)
1,375 195 88 23 84 |1993~2002

(Aver.)
1,955

(Max.) 277 38 47 142 1996
1,043

(Min.) 147 80 13 54 1993

¥ ET : Evapotranspiration

Table 17. The results of water budget analysis of the middle Seogwi

watershed area.

Rainfall | Total rainfall ET Runoff Recharge Remarks
(mm) (108 m?® C10%m® | C10%m® | (108 m?)
2,347 249 75 75 99 |1993~ 2002
(Aver.)
3,136
(Max.) 333 &0 134 119 1996
1,705
(Min.) 181 72 40 69 1993

¥ ET : Evapotranspiration
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Table 18. The analysis of runoff hydrograph.

Total |Effective |Concentration time|Duration of | Peak of Change of
Stream Date rainfall | rainfall of 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 0.50 0.29
03.07.17~03.07.18 66 38 3 17 0.50 0.31
93 71 4 20 0.38 0.32

02.08.06 ~02.08.09
89 48 5 9 0.71 0.59
Gangjung | 02.08.30~02.09.01 303 61 13 46 2.21 2.13
St. 02.10.18~02.10.19 100 97 2 10 0.27 0.17
03.05.24~03.05.25 118 91 3 22 1.41 1.34
03.06.18~03.06.20 244 132 20 40 0.78 0.54
02.07.04~02.07.06 188 66 6 18 1.36 0.63
87 61 4 10 0.96 0.25

02.08.06 ~02.08.08
97 22 8 14 1.01 0.28
02.08.30~02.08.31 303 143 7 20 1.62 0.83
02.09.15~02.09.16 148 90 3 15 1.39 0.61

Yeonwoe St.

02.10.18~02.10.19 99 42 8 8 0.98 0.20
03.05.24~03.05.25 118 91 3 13 1.20 0.45
03.05.29~03.05.30 196 40 6 19 1.55 0.81
178 23 11 19 1.14 0.36

03.06.18~03.06.19
81 24 5 19 1.21 0.32
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Fig. 31. The decline trend of stream water level.



Table 19. The analysis of decline trend of stream water level.

Gauging Water Change Relations
stream Date |Days| level(m) of water expression R
Max. | Min. level(m) b
Woedo | 03.09.14 h=-0.0002d
stream |~03.12.20 98 | 011 ) 007 0.04 +0.0884 0.55
02.09.21 h=-0.0005d
Ongpo | ~03.03.31 192 | 0.18 | 0.07 0.11 10,1682 0.95
stream | (03.09.14 h=-0.0007d
~03.12.20 98 | 0.20 | 0.12 0.09 +0.1905 0.97
02.09.21 h=-0.0005d
Gangjung | ~03.03.31 192 | 0.11 | 0.00 0.11 +0.1058 0.95
stream | (03.09.14 h=-0.0006d
~03.12.20 98 | 0.11 | 0.04 0.07 10,1086 0.95
02.09.21 h=-0.0005d
Veonwoe | ~03.03.31 192 | 0.77 | 0.68 0.09 107603 0.97
stream | (03.09.14 h=-0.0008d
~03.12.20 98 | 0.79 | 0.65 0.14 +0.7842 0.99
¥ R ! Coefficient of determination
e FME 54 AT FARA Ax D A
A, BerFe 2U4, Ass ARAGAGE EBER), £
A 5 FREADNA A5 U wee dAH Fu e
2dg HARG WEFe LY, FEYAF, FoARE
ARAG % #UAL Table 209 HE AT, Fel AEEel w4
%L ERFAR AP, EHel THH BEAGL ARAY
Aol Wal we @e RYw, AFAFE S @#e G
GAFE - @2 F4QFA, 2003). HekAd GEAS AL 370
A ANE Asre Edo] ABHA o FoAE Ao FAH
g5lel SRS AAAOR A5G E 4GS Helk o 9
EEES
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Table 20. The hydraulic characteristics of aquifer in regional groups.

A Specific Yield |Transmissivity CHyddratth[ Storage
rea (m'/d) (m'/d) ONAUCUVILY | ¢ hefficient
(m/d)
Northern 4,660 10,608 262 0.13
Eastern 10,000 15,340 659 0.13
Southern 8,676 13,925 267 0.10
Western 11,111 11,137 175 0.11
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QeHg FAAY 7AFEHL dojo] AAH A5+
B2 o] &3 0ki(1929)9} Govinda Rao(1963)¢] 2o Z & 3j
A= Table 21 ~229] YUY AT},
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Table 21. Estimation of baseflow discharge in the Woedo and
Gangjung stream.

— lg;t(i;) O.ki "s eq.(m') Govin.da Rao " s eq.(m')
Daily Monthly Daily Monthly

2003.07 0.084 32,164 997,076 28,830 893,724
2003.08 0.088 30,042 931,307 277,148 841,599
2003.09 0.086 33,638 1,009,14 30,078 902,336
2003.10 0.080 24,436 757,519 22,595 700,436
2003.11 0.076 20,783 623,488 19,613 588,378
2003.12 0.079 22,437 695,537 21,316 660,307
Maximum 0.109 33,638 1,009,140 30,078 902,336
Average 0.084 277,250 835,678 24,930 764,547
Minimum 0.070 20,783 623,488 19,613 588,378

Strcam discharie 5,014,068 4,587,280
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Table 22. Estimation of baseflow discharge in the Gangjung stream.

— lgjlt(enl;) (?ki "s eq.(m') Govin'da Rao " s eq.(m')
Daily Monthly Daily Monthly
2002.07 0.096 230,883 7,157,379 202,725 | 6,284,462
2002.08 0.077 182,557 5,659,258 160,532 | 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 4,775,645 135,305 | 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 57,676 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 32,882 | 2,486,446
2003.05 0.069 156,434 4,849,440 136,894 | 4,243,702
2003.06 0.106 252,108 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 | 6,768,583
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 | 3,088,064
Maximum 0.150 307,921 9,545,545 270,121 | 8,373,761
Average 0.076 174,295 5,322,005 153,257 | 4,679,219
Minimum 0.000 61,550 1,768,745 55,832 1,614,925
Stream discharge 63,864,056 56,150,628

(2003. 1~12)
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Table 23. Compared with baseflow discharge in the Woedo and Gangjung stream.

Stream discharge(m'/s)

Giugmg Date Time 1 Walt(er)
stream evel(m OF GE A-A B-B’
Wgtedo 2003.12.26| 10:55 | 0.085 0.34 0.31 0.35 0.33
Ga“ftlu“g 2004.02.05| 14:30 | 0.01 0.31 0.27 - 0.32

% OE : Oki's equation
GE : Govinda Rao’s equation
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Table 24. Estimation of baseflow discharge through measured the speed
of a current in the Ongpo stream.

e frime S| e frimg Y| dier
2002.09.15|11:16 0.177 81,572 2003.04.14|12:35 0.078 42,196
2002.09.22 |15:40 0.180 80,145 2003.04.28 {13:35 0.078 42,613
2002.10.03 |13:40 0.169 73,524 2003.05.03 |11:10 0.079 40,692
2002.10.08 |10:50 0.160 72,900 2003.05.16 |13:45 0.072 40,375
2002.10.13|09:55 0.168 71,558 2003.05.2714:20 0.071 40,277
2002.10.23 |14:20 0.153 66,487 2003.06.03 |09:50 0.111 54,654
2002.11.22 |15:56 0.145 64,845 2003.06.16 110:00 0.111 52,801
2002.12.04 {12:52 0.112 46,771 2003.06.26 |114:00 0.145 75,118
2002.12.13|13:45 0.121 54,139 2003.07.02|13:25 0.188 116,607
2002.12.24|09:54 0.116 49,870 2003.07.14(14:30 0.161 80,332
2003.01.07|11:14 0.108 47,479 2003.07.2413:00 0.183 104,801
2003.01.16|13:48 0.094 44,732 2003.08.01 |07:40 0.172 93,318
2003.01.24|10:50 0.101 45,253 2003.10.22(14:30 0.161 87,523
2003.02.03 110:06 0.100 45,873 2003.10.22 |14:40 0.161 85,227
2003.02.14 |12:24 0.084 41,037 2003.10.22 115:00 0.161 88,435
2003.02.23 09:35 0.092 43,661 2003.10.22|15:20 0.161 86,351
2003.03.08 |08:47 0.111 47,597 2003.10.22|15:40 0.161 83,247
2003.03.17|12:50 0.097 44,181 2003.10.2216:00 0.161 85,358
2003.03.27|14:00 0.084 41,043 2003.12.26 113:00 0.135 99,579
2003.04.05 |06:50 0.087 39,674 2003.12.26 |113:20 0.129 57,713

Maximum 116,607m’'/d

Average 62,989m’'/d

Minmum 39,674m’'/d
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Table 25. Estimation of baseflow discharge through measured the speed
of a current in the Yeonwoe stream.

. water discharge . water discharge
Date | Time level(m) (mj/d)g Date  Time level(m) (rrf/d)g
2002.07.14{14:00 0.700 71,333 2003.01.24(13:25 0.680 52,830
2002.07.21|15:50 0.700 78,749 2003.02.03|14:24 0.690 50,146
2002.07.27{14:50 0.720 103,367 | |2003.02.14(09:47 0.680 49,307
2002.07.28|14:25 0.710 107,657 |]2003.02.23|11:10 0.680 46,981
2002.08.04|09:10 0.710 88,953 2003.03.08(11:12 0.680 52,423
2002.08.18|14:15 0.750 129,617 ||2003.03.17|10:00 0.680 51,174
2002.08.25|13:05 0.750 130,545 ||2003.03.27|10:15 0.680 48,366
2002.09.03{14:05 0.770 152,070 | |2003.04.05|10:20 0.680 45,859
2002.09.15|14:55 0.770 148,145 ||2003.04.14|09:45 0.690 56,433
2002.09.22(12:15 0.770 146,001 2003.04.28(10:00 0.700 62,722
2002.10.03|09:40 0.750 134,378 | |2003.05.04(12:48 0.710 57,822
2002.10.08{15:00 0.750 129,111 2003.05.16[10:55 0.710 75,340
2002.10.13{13:00 0.760 124,438 | |2003.05.27{10:05 0.730 89,392
2002.10.23|10:54 0.740 124,476 | |2003.06.04|13:20 0.760 116,389
2002.11.02{09:20 0.750 115,581 2003.06.1612:45 0.760 117,536
2002.11.11|13:55 0.740 106,120 | |2003.06.26|10:25 0.780 160,435
2002.11.22{13:01 0.730 97,057 2003.07.03[12:20 0.790 185,462
2002.12.04|09:46 0.720 90,842 2003.07.14112:00 0.780 157,515
2002.12.13|16:15 0.710 80,051 2003.07.24|15:15 0.780 167,210
2002.12.24|12:10 0.710 72,442 2003.08.01(11:10 0.775 153,824
2003.01.07|15:30 0.700 61,843 2003.10.25|09:30 0.750 98,231
2003.01.16|10:52 0.690 53,239 2003.10.25(12:00 0.750 97,860
Maximum 185,462m'/d
Average 98,620m’'/d
Minmum 45,859m’'/d

XY NAFEEFS B, 19 39674~116,607m'e] 3L, i+
o 62989m'/de 2 ZAFH AT 7] A FE o Hrd w® skg A Ao
A

o] FHe w2 23,702~28548m'/del Atk AL HQ B, 1Y VNAFE
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Table 26. Compared with baseflow discharge in the Ongpo and Yeonwoe stream.

Gauging _ water Stream discharge(m'/s)
stream Date Time level(m) A-A’ B-B’ Cc-C’
Woedo 10403 1296| 13:20 | 0.129 0.76 0.67 0.77
stream

2004.02.05| 1530 | 0.634 0.43 0.41 0.44
Yeonwoe

t

SHEAm 19004.03.08| 11:25 0.614 0.40 0.35 0.39
X HY A-A'S C-C'HdHIA &=AH HF=4L FH1 0.766m'/s°|

%
W Abolo] flof 7t 445

i, ztolE= 0.01m'/sol Y. 28y F
ol v B-B'EdHIE= 0.10m'/se Aol & YEWTE ol d Aol
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Fig. 32. Stage-discharge rating curve of the Ongpo stream.
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Fig. 33. Stage-discharge rating curve of the Yeonwoe stream.
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Table 27. Relations expression through stage-discharge rating curve of stream.

Gaugi Range of
auging Period stream Relations expression R
stream
water level
O — 0.9694
Ongpo | 2002. 9. 15 gozlhg AT Q=458824 h 0-9485
stream |~2003. 12. 26
0.183m |B: Q=517877h—3237.7  |0.9389
oA 8.5035
Yeonwoe| 2002 7. 14 | 0680m /G Q=1368019 £ 0.9615
stream | ~2003. 10.25| <P <
0.790m | D: Q= 1093186/ — 696797.3 | 0.9610
% R : Correlation coefficient
webd Audel ¥ F9-fF BANS Fal ASHA £
55 AE&ste] 193 2y A9HdS S8 MAFEHFS AASE
A tH(Fig. 34~353 Table 28~29). A4t 235 B, XKl Ag
B4, ds1de) Cok DA BT A2 24# ge wel Fu itk ¢
EHel AAR A 2003 7 2638 moezE FHUAE H I,
2003 490 12468 mo®E HAXNE Yedo U%, 4 HadRFEde
1,924 m'gl Aoz FAHAT. ALY CAJ A5 2003 7€
Ao 5450d m’, 2003d 02€ HA 1504dm<S YeEWen 9 3

THEE 3197dm e 2 45 AT},
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Fig. 34. Estimate of the monthly stream discharge through
stage—discharge rating curve in the Ongpo stream.
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Fig. 35. Estimate of the monthly stream discharge through
stage-discharge rating curve in the Yeonwoe stream.
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Table 28. Estimate of the monthly stream discharge through stage-discharge
rating curve in the Ongpo stream.

Month Equation A(m'/month) |Equation B(m'/month)
2002. 09 1,380,235 1,426,052
2002. 10 2,433,294 2,497,320
2002. 11 2,034,465 2,064,847
2002. 12 1,795,035 1,797,693
2003. 01 1,568,764 1,551,449
2003. 02 1,314,954 1,290,615
2003. 03 1,463,149 1,437,016
2003. 04 1,245 318 1,206,627
2003. 05 1,284,330 1,244,082
2003. 06 1,811,853 1,821,628
2003. 07 2,637,707 2,722,748
2003. 08 2,574,510 2,652,955
2003. 09 2,648,022 2,740,288
2003. 10 2,540,115 2,615,029
2003. 11 2,093,356 2,129,362
2003. 12 1,953,223 1,970,765
Max. 2,648,022 2,740,288
Aver. 1,923,711 1,948,030
Min. 1,245,318 1,206,627
St(r;(f‘org %if’ihf‘zr)ge 23,136,352 23,382,563

% Equation A @ Q=458824 2 °%, B © Q=517877Th— 3237.7
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Table 29. Estimate of the monthly stream discharge through
stage—discharge rating curve in the Yeonwoe stream.

Month Equation C(m'/month) | Equation D(m'/month)
2002. 07 2,195,140 2,230,741
2002. 08 3,645,300 3,677,011
2002. 09 4,273,060 4,222,964
2002. 10 3,731,535 3,852,604
2002. 11 3,004,529 3,200,531
2002. 12 2,429,608 2,999,235
2003. 01 1,887,282 1,887,905
2003. 02 1,504,228 1,400,428
2003. 03 1,625,897 1,488,589
2003. 04 1,834,285 1,830,936
2003. 05 2,620,629 2,792,061
2003. 06 4,529,903 4,378,591
2003. 07 5,450,447 5,017,796
2003. 08 4,916,582 4,691,928
2003. 09 4,738,964 4,531,105
2003. 10 4,002,519 4,067,559
2003. 11 3,030,514 3,225,583
2003. 12 2,121,120 2,147,993
Maximum 5,450,447 5,017,796
Average 3,196,752 3,180,198
Minimum 1,504,228 1,400,428
St(rfg‘org %ifihfg)ge 38,262,370 37,460,473

#Equation C @ Q=1368019 #%°, D : Q=1093186%— 696797.3
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