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A study for the Mitigation of Impact to Daecheong Dam
Management due to the Water Transfer by Yongdam Dam

A #® A & A @
Kim, Tai Cheol, Park, Jung Nam

Abstract

As more water becomes necessary for agricultural, industrial and other purposes,
certain regions are facing the water shortage. Accordingly, it is needed to transfer
water over long distances from surplus to deficit areas. But, this inter-regional water
transfers are going to be crucial in the coming years, because they are the answer
to the "Two faces of water - Floods and Droughts”. Generally, inter-regional water
transfer affects the quantity and quality of water in the river and reservoirs in the
downstream.

Yongdam multipurpose dam was constructed to divert a part of Geum riverflow to
Mangyeong watershed and to supply the domestic and industrial water to the Jeonju
region and produce the hydro—electriéity.

The impact of operation plan of Yongdam dam on the management of quantity
and quality of water in the Geum river and Daecheong dam was investigated. And,
some counter measures how to operate the Yongdam dam to reduce the impacts on
the Daecheong dam were proposed in the study. It was recommended that the
discharge of water transfer from one region to another should be minimized as much
as possible to reduce the impacts not only on the water shortage of the downstream,
but also on the environment and ecology of the downstream.
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(Table 1) Design characteristics' of Daecheong and Yongdam dam

77

Name Watershed Total Flood Water Hydor- Annual Runoff
. area storage control supply electricity inflow ratio
Unit km? x10°m® | x10%m? x10°m%/day X 10%Whfy x10°m® . %
Daecheong 4134 14.9 25 355 24 322 65.4
Yongdam 930 815 14 135 20 7.76 66.0
2. XA 4BYUSS 49 % 439853 180X 10mYday oM,
HAAQ2000)8) AFE AFdE 4TS 7]
AFARF, o9, 24, 718 A9 F)9 Fog 31 FTYLFTL AMTER(1994)
dEY YTYES FoFL AP £ WES TUR AP 3 ATALSYL
A4 AYFEAll 20~30d F9 L 1,305 X 10m/day it} J+FA e} &5
T A#E d2a= AL Uus oy T8 oZFE <Table 3>1} o] & zJo]&
Aot 99 HAA A XFHEMOCT) Roji gl
NA oZg HEAL 202199 HFE AT
E 3809t olQlaL, o)W tAA] ZEAboA 4 (Table 2) Annual trend of population in
. . 3
5% SEAE A1de) AFD AFE B Jeoniu region (10" person)
WO Z <Table 2>% Zo] & zo]E Holx Year 1993 19961 1999 { 2001 { 2006 | 2011 | 2016 | 2021
. Euam 91de] A RER(1994)9] MOCT(1994) [1,372|1,542] 1,679 2,047| 2390/ 2,805| 3,334 3,893
A3Ed ?_I:TLQ“% 380utd & 7] Foz )C_}Zéz“s_} @eon(ZOOO) 1,24811,28411,478[1,74711,890|2,067{2.279| 2537
(Table 3) Annual trend of water demand in Jeonju region (10°m%/day)
MOCT's survey(1994) Daejeon's survey (2000)
Year
1996 | 2001 | 2006 | 2011 | 2016 | 2021 | 1996 | 2001 | 2006 | 2011 | 2016 | 2021
Jeonju 3537 |410.0 | 471.2 (5458 (631.4 | 720.0 | 348.2 | 398.7 | 418.9 | 441.6 | 466.2 | 492.2
Domestic 192.1 | 2484 | 309.6 |384.2 |469.8 | 558.4 | 186.6 | 237.1 | 257.3 | 280.0 | 304.6 | 330.6
Industrial 1616 |161.6 | 1616 [161.6 |161.6 | 1616 [ 1616 | 161.6 | 161.6 ] 161.6 | 161.6 | 1616
tksan 140.3 |255.9 | 292.7 |333.2 |3789 | 430.6 | 1256 | 253.6 | 254.9 | 259.4 | 265.1 269.3
Domestic 97.7 |131.7 | 1685 |209.0 [254.7 [ 306.4 | 83.0 |129.4|130.7 ( 135.2 | 140.9 | 145.1
Industrial 426 1242 | 124.2 |124.2 |1242 | 1242 | 426 | 124212427 124.2 | 124.2 | 124.2 .
Gunsan 202.3 |2745 | 3445 |407.7 |478.6 | 560.1 | 135.2 | 247.3 | 2835 329.6 | 389.4 | 464.5
Domestic 146.2 [218.4 | 2854 (3516 |4225 | 5040 | 79.1 (191.2|227.4|273.5|331.3 | 408.4
industrial 56.1 | 56.1 56.1 | 56.1 | 56.1 56.1 56.1 | 56.1 | 56.1 | 56.1 |- §6.1 56.1
Other towns 50.2 | 87.2 | 1139 |1221 1263 | 1305 | 647 | 679 | 70.1 | 735 ) 77.0 | 793
Total 747 { 1028 | 1219 | 1409 | 1615 | 1841 674 | 968 (1027 {1104 {1196 | 1305
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(Table 4) Annual operation data of Daecheong dam
Runoff Hydro- i i
Year Rainfal Inflow \ yaro Domestc | Effectve | 1 ctricity
ratio power water water release

Unit mm x10°m® % x10%m® x108m® x10°m° % 10°KWh

1981 1,079.2 2,607 58.4 2415 60.4 2,475 239

1982 759.7 1,142 36.4 1,103 67.3 1,170 343

1983 1,052.6 2,455 56.4 2,391 77.6 2,469 224

1984 1,161.7 2,825 58.8 2,635 82.8 2,718 257

1985 1,787.0 4318 58.5 3,357 115.6 3,455 337

1986 117741 2,680 55.1 3,095 124.6 3,193 297

1987 1,637.4 4,768 75.0 2,876 132.3 2977 275

1988 788.2 1,254 38.5 1,694 163.6 1,707 138

1989 1,326.8 3,013 54.9 2,313 208.4 2,459 224

1990 1,213.7 3,091 61.6 2,886 224.2 3,048 286

1991 1,116.3 2,394 51.9 2,278 276.9 2,470 226

1992 950.7 1,665 424 1,333 311.0 1,552 125

1993 1,417.6 3,607 61.5 2,773 320.8 2,998 282

1994 695.6 827 28.8 948 3704 1,218 84

1995 976.5 1,629 40.4 927 393.0 1,222 94

1996 1,177.5 2,247 46.2 1,611 426.3 1,935 161

1997 1,341.5 3,042 54.8 1,894 438.7 2,232 190

Mean 1,150.5 2,563 517 2,143 2232 2,312 222
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(Table 5) Capacity of water supply facilities in Jeonju region (m/day)
Water Name Capacity of Water sources
of city supply facllty | paecheong | River-intake |  Reservoir Tube
Jeonju 182,000 102,000 60,000 20,000 -
lksan 95,000 40,000 - 55,000 -
Domestic | Gunsan 103,400 60,400 - 43,000 -
other towns 18,500 14,000 2,900 - 1,600
Total 398,900 216,400 62,900 118,000 1,600
Jeonju 70,000 - 70,000 - -
lksan - - - ~ -
Industrial | Gunsan 94,600 49,600 - 45,000 -
other towns - - - - -
Total 164,600 49,600 70,000 45,000 -
Total 563,500 266,000 132,900 163,000 1,600 ‘
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(Table 6) Present condition and expectation of water supply in Yongdam dam region

Conditions (1997) Expectation (2021)

Name Total ngulation Water Water Population Water Water

. with water  supply supply £ |day supply supply

population o ol ratio % m/day oxpected o % mfday

Yeongdong 61,296 32,693 53.3 9,318 285 84,588 88 28,286
Okcheon 63,262 30,816 487 8,345 27N 87,301 ¢ 29.193
Boeun 46,038 14,767 321 4,197 284 63,532 ot 21,245
Geumsan 70,125 25,753 76.8 9,201 357 96,772 “ 32,360
Jinan 36,027 10,350 28.7 2,827 273 49,717 “ 16,625
Muju 30,866 14,273 46.2 3,930 275 42,595 “ 14,243
Jang su 29,801 7,130 239 1,775 249 41,125 “ 13,752
Total 337,415 135,782 442 39,593 285 465,630 88 155,704
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(Table 7) Water level change in case river maintenance water of 12.4m%/s

Inflow Hydropower Domestic Water level

Year Raial Before After Before Atter water Before Adter
Unit mm 10°xm’ 10°xm® 10°xm® El.m
1981 1,079.2 2,607 2411 2,415 2415 60.4 69.4 65.3
1982 759.7 1,142 1,276 1,103 1,054 67.3 68.3 68.7
1983 1,052.6 2,455 2,294 2,391 2,391 77.6 68.1 64.8
1984 1,1617 2,825 2,582 2,635 2,635 82.8 67.6 61.3
1985 1,787.0 4,318 3,738 3,357 3,193 97.6 76.2 71.6
1986 1,177.1 2,680 2,468 3,095 2,878 98.2 69.5 59.7
1987 1,537.4 4,768 4,086 2,876 2,550 1011 71.5 720
1988 7882 1,254 1,364 1,594 1,594 1125 63.8 64.5
1989 1,326.8 3,013 2,726 2,313 2,313 145.6 69.6 67.5
1990 1,213.7 3,091 2,786 2,886 2,886 162.1 68.7 61.1
1991 1,116.3 2,394 2,247 2,278 2,102 192.3 67.6 59.7
1992 950.7 1,665 1,683 1,333 1,188 218.8 70.0 66.9
1993 1,417.6 3,607 3,186 2,773 2,773 224.6 724 70.9
1994 695.6 827 1,032, 948 948 269.8 63.8 66.9
1995 976.5 1,629 1,654 927 927 294.7 68.7 704
1996 1,177.5 2,247 2,134 1,611 1,611 324.0 66.4 67.4
1997 1,341.56 3,042 2,749 1,894 1,894 338.0 69.8 AR
Mean 1,150.5 2,563 2,377 2,143 2,080 168.7

100.0
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90.00 — Before

85.00 —— After

80.00

E 1 .
w

e Ry T -
A e

55.00

50.00
1981 1983 1985 1987 1989 1991 1993 1995 1997
1982 1984 1986 1988 1990 1992 1994 1996

Year
(Fig. 2) Water level change in case river maintenance water of 12.4m%/s
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(Table 8) Annual inflow to Daecheong lake according to releases from Yongdam dam
River maintenance water from Yongdam dam
Unit Planned | Observed (m’s)
54 8.9 124 16.4
o ’g‘::$6;2f9'°;’;ke 0miyear | 32 256 216 27 238 250
AL 428 A0 o/dEu, 89m/s oF 134 A45) WFES BaAAk R gFd ¢
X 10y, 124m/s ol® 81x10mt A% 74" Fapdel %ol Zad £9d AR
Aoz et 499 AA A= s ¥ 124m/5% AS, tiAY AFHE =
A BE 54m/s2 BRE A5 HEE AT AT S 2o dagh dxd 4 wdEs
#se #As] ddde THEFERT 2 W3le <Table 9> <Fig. 3># Zrh
(Table 9) Hydropower water in case river maintenance water-of 12.4m%/s
Vear Rinfall Inflow Hydropower Domestic Water level
Before L After Before After water Before J After
Unit mm 10° xm® 1P xm® 10°xm® Elm
1981 1,079.2 2,607 2,411 2,415 2,202 60.4 69.4 69.4
1982 759.7 1,142 1,276 1,103 1,300 67.3 68.3 68.3
1983 1,052.6 2,455 2,294 2,391 2,229 776 68.1 68.1
1984 1,161.7 2,825 2,582 2,635 2,621 82.8 67.6 67.6
1985 1,7870 4318 3,738 3,357 2,723 97.6 78.2 76.2
1986 1,177.14 2,680 2,468 3,095 2,740 98.2 69.5 69.5
1987 1,537.4 4,768 4,086 2,876 2,779 101.1 715 715
1988 788.2 1,254 1,364 1,594 1,605 1125 63.8 63.8
1989 1,326.8 3,013 2,726 2,313 2,251 145.6 69.6 69.6
1990 1,213.7 3,001 2,786 2,886 2,666 162.1 68.7 68.7
1991 1,116.3 2,394 2,247 2,278 2,094 192.3 67.6 67.6
1992 950.7 1,665 1,683 1,333 1,348 218.8 70.0 70.0
1993 14176 3,607 3,186 2,773 2,653 224.6 724 724
1994 695.6 827 1,032 948 1,164 269.8 63.8 63.8
1995 976.5 1,629 1,654 927 1,064 294.7 68.7 68.7
1996 1,177.5 2,247 2,134 1,611 1,754 324.0 66.4 66.4
1997 1,341.5 3,042 2,749 1,894 1,969 338.0 69.8 69.8
Mean 1,150.5 2,563 2,377 2,143 2,062 168.7
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(Fig. 3) Hydropower water in case river maintenance water of 12.4m°%/s
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(Table 10) Hdropower water of Daecheong dam according to releases from Yongdam dam

River maintenance water

Unit Planned from Yongdam dam (m’/s)
54 89 124 16.4
Annual hydropower water
10°m°year 214 186 196 20.6 21.8
of Daecheong lake
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{Table 11> Water level of Daecheong lake according to the quantity of hydropower

and domestic water supply
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Domestic water supply 355 x 10'm®/day 275 x10'm®/day
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fiver maintenance None belo 1 time below
flow (ms w
(ms) 124 the low water level the low water level
164 None below None below
’ the low water level the low water level
A+ d¥d A - 3Hesr FEsEe 26w st diAdY AFH7t AA 9 EL 59.75m
Y4E 74" Aoz EAHYTH osl2 nZHE AF7E 13 e 209
by 22 dAdY A - 3YEs 3F A ie A ﬂ%‘lﬁ* TF 5 Ee 25Hmy/Y
P 35Uy e A AAzAEEE 275 2 BHEUT & dAzduse dyde
/A2 748 Aoz datsn 1997d & AEd & %—%7}%%}3 305TmY/LAA 275

75 ofop & Folr}. 1999d

92 902 s ANFYS

wmyo] ols] &4so] qlo] %o o
Fe0% e dAHY 37
Aoz B,

r

95.00

90.00

85.00

80.00 f\J T

N

El.m

75.00 ! \Jh\/

ANAWARVAWARN
W v

70.00
65.00 )

"\
Al

60.00

I

55.00

50.00

1981
1982

1983 1985 1987
1984 1986 1988

1989
1990

1991 1993

1992

Year

1995
1994

199

1997
6

(Fig. 4> Water level in case Yongdam dam river maintenance water
of 12.4m%/s and Daecheong dam domestic water of 275x
10*m®/day with hydropower water of 21m%/s
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