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Survey and Analyses of Farming Condition and Nonpoint Source
Pollution in the Flood Control Area of the Multi-purpose Dams
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Abstract
This study surveyed farming condition and the effects of nonpoint source pollution loading by

cultivating in the flood control area of multi-purpose dams. According to the multi-purpose dam

management regulation, cultivation can be permitted between normal high water level and flood

water level in flood control area. Daechung dam's normal high water level was equal to flood limit

level and cultivation level. The cultivation levels of Imha, Andong, Soyanggang and Habcheon

dams were lower than normal high water level. The cultivation levels of Juam dam was higher

than normal high water level. The cultivation levels of Daecheong and Chungju dams were equal

to normal high water level. The ratio of cultivated area in flood control area to that in the total

watershed area of Andong, Imha and Habcheon dams were less than 1.5% and those for the rest

were less than 0.6%. The ratio of cultivated area in flood control area to that in the total watershed

area of the seven multi-purpose dams was 0.57%. The ratio of cultivated area in flood control area

to the total watershed area of seven multi-purpose dams was 0.06%. Based on the nonpoint

source pollution loading unit values with regard to land use by the Ministry of Environment, the

nonpoint source pollution loading from the cultivation in the flood control area contributed less
than 0.2% of the total nonpoint source pollution (BOD, T-N, T-P) loading from the watersheds.
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Table 1. Present status of multi-purpose dams (2002)

Normal [Flood sea—
Flood high son Cultivation Low Flood Water Watershed
water Lo water control | surface
Dam water limited level area
level level level (m) level storage area (k)
(m) (m) (m) {m) {million m") (k)

Daecheong 80.0 76.5 76.5 76.5 60.0 250 728 60.0
Soyanggang| 198.0 193.5 1190.3(185.0)*| 185.0 150.0 500(700)* 70.0 150.0
Andong 161.7 160.0 160.0 152.0 130.0 110 53.3* 130.0
Imha 164.7 163.0 161.7 159.0 137.0 80 28.8** 137.0
Juam 110.5 108.5 108.5 109.7 85.0 60 33.0 85.0
Chungju 145.0 141.0 138.0 141.0 110.0 616 97.0 110.0
Habcheon 179.0 176.0 176.0 174.0 140.0 80 25.0 140.0

* () is tentative until flood control capacity improvement

** calculated from the stage—area curve
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Table 2. Water surface area for various water levels (2002)

adonsy 78 24 By T 4B
A% 4908 2wAL T

T

able 29} Zct,

Flood water level l\\i?argfllg\i%:’ ﬁ!ﬁﬁg:ﬁ:ig? Cultivation level
Dam Level | Surface | oo |Surface | | o | Surface | | Surface
(m) area (m) area (m) area (m) area
(k) (k) (ki) (k)
Daecheong 80.0 728 76.5 64.0 76.5 64.0 76.5 64.0
Soyanggang| 198.0 70.0 1935 64.4 190.3 60.6 185.0 55.0
Andong 161.7 53.3 160.0 51.3 160.0 51.3 152.0 39.9
Imha 164.7 28.8 163.0 26.7 161.7 24.2 159.0 23.2
Juam 110.5 33.0 108.5 27.6 108.5 27.6 109.7 29.9
Chungiju 145.0 97.0 141.0 85.6 138.0 80.0 141.0 85.6
Habcheon 179.0 25.0 176.0 22.9 176.0 22.9 174.0 21.6
Table 3. Cultivated area in the flood control area of the multi-purpose dams (2002) (unit : m")
Daecheong|Soyanggang| Andong imha Juam Chungju | Habcheon Total
rice 994,392 | 194,536 | 462,149 | 536,851 | 804,268 | 932,180 | 1,125,090 | 5,049,466
corn 77,629 237,561 220,275 133,540 - 436,451 81,158 1,186,614
bean 65,874 28,776 86,134 52,361 - 285,882 22,780 541807
tobacco 59,110 - 312,454 594,667 - 147,923 - 1,114,154
red pepper 37,365 22,804 198,666 152,233 - 115,100 - 528,168
barley 186,028 - 16,734 12,708 - - - 215,470
green perilla | 122,700 - - - - 58,470 - 181,170
sesame - 36,326 139,217 126,417 - 19,746 85,701 407,407
cabbage 65,065 58,890 - 144,029 - 218,607 38,241 524,832
radish - 118,632 1,116 82,043 - 21,549 - 233,340
watermelon - - 221,860 9,140 - 8,311 - 239,311
potato - 13,252 - 100,053 - 89,906 43,903 247 114
pumpkin - 97,368 - - - - - 97,368
garlic - - - 153,487 - 125,046 - 278,533
codonopsis
Ianceolrz)ata - 14,917 - - - - - 14,917
pear 42,782 - - - - - - 42,782
onion - - - - - - - 16,063
sweet potato - - - - - - 86,631 86,631
lettuce - - - - - 36,932 - 36,932
grapes 84,067 - - - - - - 84,067
peanut - - - - - 21,697 - 21,697
sorghum - - - - - 52,891 - 52,891
red bean - - - - - 20,63t - 20,631
others 27,968 7,093 39,114 - - 16,156 6,968 97,299
Total 1,762,980 830,155 | 1,707,719 | 2,113,592 | 804,268 | 2,607,478 | 1,490,472 | 11,316,664
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Table 4. Flood control area and cultivated area above and below normal high water level of
multipurpose dams (2002)

Area between Area above normal | Area below normal
Dam Area flood and cultivated | high water level high water level

water levelsfir) (k) (k)
Flood control area 8.82 8.82 0
Daecheong Cultivated area 1.76 1.76 0
S Flood control area 14.96 5.60 9.36
0Yanggang ¢ iivated area 0.83 0.31 0.52
Flood control area 13.36 1.98 11.38
Andong Cultivated area 1.17 0.25 1.46
imha Flood control area 5.58 2.08 3.50
Cultivated area 2.1 0.78 1.33
Flood contro! area 3.1 5.42 0
Juam Cultivated area 0.80 0.80 0
Chungju Flood control area 11.41 1.41 0
Cultivated area 2.61 2.61 0
Flood control area 3.36 2.07 1.29
Habcheon Cultivated area 1.49 0.92 0.57
Total Flood control area 60.60 37.38 23.22
Cultivated area 11.31 7.43 3.88
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Table 5. Change of cultivated area in the flood control area (unit : 1,000 m?)
Dam 1997 1998 1999 2000 2001 2002
Daecheong 1,949 2,021 2,021 2,057 2,057 1,763
Soyanggang 1,098 1,081 1,576 1,042 865 830
Andong 2,013 1,497 2,147 1,814 1,849 1,708
Imha - 2,255 2,419 2,168 2,168 2,114
Juam 1,292 1,756 881 859 837 804
Chungju - - - - 2,400 2,608
Habcheon 1,705 1,572 1,626 1,683 1,941 1,490
Total 8,057 10,182 10,670 9,623 1,717 11,317
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Ags7heze] gAsA FolEkd ol 3 A § 2209 YA FA st o
2R Aol ASA +hede] 2o @ BB HANY F 3T $90 HE
og9og AHHHA 19999 L= H23 £ 2EEd Fg I3y, HiERsgY A
a8l AT 2R 1998W sl Ha WP AR 2] Ystelof sim ARt
3t =4 (109.35 m)E 324 Hlof 7] e Aole HAFsE 0.2568 &3k
gkt 73 4= ok (BT, 1999)
Table 6. Land use of the watersheds of the multi-purpose dams (unit : kit)
Dam Paddy | Upland |Residential| Forest | Pasture |Golf course | Others Total
Daecheong 283.9 256.3 38.3 2,335.5 57 - 284.6 3,204.4
Soyanggang 30.0 110.2 6.6 2,204.9 - - 351.1 2,703.0
Andong 374 108.1 7.8 1,325.2 - - 105.5 1,584.0
Imha 48.0 103.7 9.0 1,120.0 1.5 - 79.1 1,361.3
Juam 127.4 63.4 13.3 848.4 4.0 - 88.1 1,144.6
Chungju 135.0 535.5 401 5,451.8 40.6 40 4409 | 6,6482
Habcheon N7 446 9.3 707.5 1.5 - 70.2 924.8

(Korea Water Resources Corporation, 2002a)
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Table 7. Nonpoint source pollution loading depending on the land use {unit : kg/kr - day)
Land use BOD T-N T-P
Paddy 2.3 6.56 0.61
Upland 1.6 9.44 0.24
Residential 85.9 13.69 2.10
Forest 1.0 2.20 0.14
Pasture 35.1 537 1.72
Golf course 1.0 3.56 2.76
Others 1.0 | 0.06 0.03

(Ministry of Environment, 1999)

Table 8. Ratios of nonpoint source pollution loading of various land use to that of

residential area {unit : %)

Land use BOD T-N T-P

Paddy 2.7 479 291

Upland 1.9 69.0 11.4
Residential 100.0 100.0 100.0

Forest 1.2 16.0 6.7

Pasture 40.8 39.2 81.9
Golf course 1.2 26.0 131.4

Others 1.2 0.4 1.42

Table 9. Nonpoint source pollution loading of the watersheds of the multi-purpose dams
(unit : kg/day)

Dam BOD T-N T-P
Daecheong 7,181.0 99927 660.7
Soyanggang 3,368.4 6,199.4 377.8
Andong 2,359.7 42943 253.8
Imha 2,296.5 3,893.1 234.8
Juam 2,611.7 3,509.4 249 1
Chungju 11,934.4 18,744.4 11525
Habcheon 1,910.5 2,7185 189.8
Total 31,662.2 49,351.8 3,185
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Table 10. Ratio of cultivated area in flood control area to the watershed area (2002)

Cultivated area

Watershed area (k) in the flood Ratio (%)
Dam control area (ki)
Total (A) |Paddy (B)Upland (C)Paddy (D)Upland (E)] D/B | E/C  [ID+ENB+C) (D+EN/A

Daecheong | 3,204.4 2839 256.3 0.99 0.77 0.35 0.30 0.33 0.05
Soyanggang | 2703.0 30.0 110.2 0.19 0.64 0.63 0.58 0.59 0.03
Andong 1,584.0 374 108.1 0.46 1.25 1.23 1.16 1.18 0.11
Imha 1,361.3 480 103.7 0.54 157 113 1.51 1.39 0.15
Juam 11446 1274 63.4 0.80 0.00 0.63 0.00 0.42 0.07
Chungju 6,648.2 135.0 5355 0.93 1.68 0.69 0.32 0.39 0.04
Habcheon 924.8 917 446 1.13 0.36 1.23 0.81 1.09 0.16
Total 17,572.3 7554 12218 50.4 6.27 0.67 0.51 0.57 0.06

Table 11. Ratio of cultivated area below the normal high water level to the watershed area

(2002)
: Cultivated area
Watershed area (ki) below the normal Ratio (%)
Dam high water level (k)
Total (A) | Paddy(B) | Upland (C) | Paddy (D) | Upland (E) |(D+E)/(B+C)| (D+E)/A

Soyanggang 2,703.0 30.0 110.2 0.12 0.40 0.37 0.02
Andong 1,584.0 374 1081 0.39 1.07 1.00 0.09
Imha 1,361.3 48.0 103.7 0.34 0.99 0.88 0.10
Habcheon 9248 9.7 446 0.43 0.14 0.42 0.06
Total 6,575.1 209.1 366.6 1.28 2.60 0.67 0.06

50




51

Table 12. Ratio of nonpoint source pollution loading form the cultivated area in flood control
area (A) to that from the total watershed (B) (2002)

(unit : kg/day)

D BOD T-N T-P

am A B |AB®% | A B |AB% | A B | A/B (%)
Daecheong 3.51 7,181 0.049 13.76 9,993 0.138 0.79 661 0.120
Soyanggang| 146 | 3368 | 0043 | 729 | 6199 | om8 | 027 38| 0072
Andong 306 | 2360 | 0130 | 1482 | 4294 | 0345 | 058 254 | 028
Imha 375 | 2207 | 0163 | 1836 | 3893 | 0472 | O 235 | 0302
Juam 216 | 2612 | 0083 | 617 | 3509 | 016 | 057 229 | 0229
Chungju 483 11,934 0.040 21.96 18,744 0117 0.97 1,153 0.084
Habcheon | 318 | 1911 | 0167 | 1081 | 2719 | 03% | 078 190 0411
Total 2195 | 31663 | 0069 | 9317 | 49351 | 0189 | 467 | 3120 | 0150

Table 13. Ratio of nonpoint source pollution loading from the cultivated area below the
normal high water level(A) to that from the total cultivation in the flood control
(unit : kg/day)

area (B) (2000)

D BOD T-N T-P
am A B |AB(%) | A B |AB®% | A B | A/B (%)
Soyanggang 0.99 1.46 675 491 7.29 675 0.18 0.27 675
Andong 2.61 3.06 85.4 12.66 14,82 85.4 0.49 0.58 85.4
Imha 237 3.75 63.0 11.58 18.36 63.0 0.45 0.7 63.0
Habcheon 1.13 3.18 35.6 3.85 10.8 35.6 0.28 0.78 356
Total 710 1.45 61.7 33.00 51.27 64.4 1.40 2.34 59.8
L d] 82 Table 113} 2ot 47 o FAAA| V. % U H=E
o] =xF WA 067 %, FHHAAUAYY
0.06 %= At Utk AFEY HHL A Tz AR Yo A} vl e g R}
HYATAE V|E0E 9 E o T2 EE oS wlotsly] ) i, A%, e, A,
A AZA P Y Harh AA f9 Hajol Zob 23 3H 5 T qEAH i =
715 B R-L Table 129 2}, 77 & 3 A ATE QoFsl oh it Z
75 29U 28R AFA vHded F
si7F A 59 Kt 7lolshs HE&L 374 1 AL AAnte) T4 Aty 9
2AE BT (9% o|3t2 YEbyt) AR M7 Bt e, Aokl S5,
Table 13< HHQH TPAHAE 7|52 A% TdAYE ARt AR
2 59e W &g, dEH, detd, A ETh Wra, gAY, F5H 47
o] ArA YA o]et AAA] Bl e g w 7} ARk of 2ok Qb =ttt
ARs7E T4z AEA] o AA AR 4 2. 2002V = ¥ A 7tHA S A H
H3lo|| 7]0j3te H| &2 AYFHAL 67.5 %, 1,762,980 m?, 2%7Fd-& 830,155 m?, ¢+
e 85.4 %, At 63.0 %, T He 1707,719 m?, Y3FHL 2,113,592 m?,
& 356 %olth, ¢HEHo] /M E& HES Zdhe 804 268 m?, EFUL 2,607,478
BolZ21 glon FAYo| /M 2 HES m?, FHEL 1 490,472 m?2 TAY chEHH
Hoyz=y 9ot ol AZHA O AL 11,316,664 m?o|Ach,
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