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A Primary Study on the Potential of Floodplain Filtration in Korea

Myung-Ho Choi - Kyeong-Soo Kim - Seung-Hyun Kim'

Department of Environmental Engineering, Yeungnam University

ABSTRACT : Floodplain areas of major South Korean rivers were determined by analyzing topographical maps and hydraulic properties
of floodplain soil were measured using disc tension infiltrometer. To assess the possibility of treating secondary effluents of municipal
wastewater with floodplain soil, a computer code for the analysis of unsaturated flow in soil was employed along with searches conducted
in the literature. Based on the data generated, an estimate of total floodplain filtration capacity in Korea was obtained. The results of our
study reveal that Korean floodplains have surface soil that is adequate for treating water. Moreover, the distributions of floodplains are
substantial over the entire reaches of the rivers, indicating that the conditions are favorable for floodplain filtration as additional treat-
ment of secondary effluent. The capacity of floodplain filtration in Korea is circa 182,000,000 m’/day and most of the rivers are estimated
to have enough capacity of floodplain filtration to meet all the secondary effluent, indicating that this technology may be expected to
make further improvements on river water quality. Furthermore, this method may also be applied to better the source-water quality for
drinking water.
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Fig. 2. Grain size distribution of a surface soil from the Nakdong river(Gumi site).
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Fig. 3. Water content variation at the soil depth of 1.5 m
during floodplain filtration in the upper reach of the
Nakdong river(flooding/drying of 2/1 hours applied
on the soil surface).
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Fig. 4. Water flux variation at the soil surface and water
table during floodplain filtration in the upper reach
of the Nakdong river(same application method as in
Fig. 3).
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Table 1. List of floodplain area of major rivers in Korea
with the width of 100 m or more

. . area (mz) )
river width (m) - - - total (m”)

left side right side
100~200 | 3,122,900 | 2,374,400

Han 7,969,100
200~ 1,867,200 604,600
100 ~200 0 402,500

Anyang 402,500
200~ 0 0
100 ~200 100,000 60,000

Tan 160,000
200~ 0 0
100 ~200 35,000 18,000

Huk 53,000
200~ 0 0
100 ~200 40,000 0

Kumdang 40,000
200~ 0 0
. 100 ~200 118,000 731,000

Chungmi 929,000
200~ 80,000 0

subtotal 5,363,100 | 4,190,500 9,553,600
100~200 | 3,935,000 | 3,477,000

Kum 12,379,500
200~ 2,145,000 | 2,822,500
. 100~200 | 2,154,000 | 1,450,500

Miho 5,200,400
200~ 850,000 745,900
100 ~200 160,000 110,000

Jee 270,000
200~ 0 0
100 ~200 176,000 0

Nonsan 392,000
200~ 0 216,000

subtotal 9,420,000 | 8,821,900 | 18,241,900




100~200 | 1,549,000 | 1,328,500

Youngsan 11,269,600
200~ 4,695,100 | 3,697,000
100 ~200 450,000 690,000

Hoanglyong 1,140,000
200~ 0 0
100 ~200 230,000 537,500

Jeesuk 767,500
200~ 0 0

subtotal 6,924,100 | 6,253,000 | 13,177,100
. 100~200 634,200 892,700

Sumgin 1,687,300
200~ 160,400 0
100~200 26,400 16,236

Jookyo 142,636
200~ 0 100,000
100 ~200 161,460 212,300

Yo 488,960
200~ 55,200 60,000

subtotal 1,037,660 | 1,281,236 2,318,896
100~200 39,000 18,850

Sunakdong 475,850
200~ 418,000 0
100~200 | 6,909,100 | 3,238,900

Nakdong 37,509,800
200~ 11,975,700 |15,386,100
. 100 ~200 212,000 264,000

Milyang 1,316,000
200~ 840,000 0
100 ~200 553,000 621,000

Nam 1,422,000
200~ 192,000 56,000
100~200 692,770 344,400

Kumho 1,731,230
200~ 154,160 539,900
. 100~200 665,600 112,000

Wi 3,173,000
200~ 840,400 | 1,555,000
100 ~200 180,000 22,000

Byungsung 202,000
200~ 0 0
100 ~200 348,000 78,000

Young 426,000
200~ 0 0
100~200 113,000 214,800

Banbyun 788,200
200~ 253,000 207,400

subtotal 24,385,730 22,658,350 | 47,044,080

Grand total 47,130,590 43,204,986 | 90,335,576
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Table 2. Hydraulic conductivity, d, n and soil type of flood-
plain soils of major rivers in Korea

distance from hydraulic
river the river mouth | conductivity | o n  [soil type
(km, location) (m/d)
48.0(Gangseo) 5.88 0.124| 1.80 | SP, SC
61.0(Youngdungpo) 22.03 0.170| 2.28 | SP, SC
Han 67.9(Seocho) 13.56 0.140| 1.56 |SP, SC
83.9(Gangdonrg) 5.27 0.120] 1.70 | SP, SC
126.0(YangPyoung) 2.33 0.124] 1.56 | SP, SC
152.0(YeoJoo) 7.00 0.080 | 1.45 | SP,SC
55.0(BuYeo) 23.41 0.075| 1.60 | SC
64.4(Tanchun) 17.11 0.090 | 1.89 | SP, SC
71.4(Usung) 16.76 0.080] 1.75 | SC
Keum
82.4(Gongjoo) 9.76 0.075] 1.58 | SC
111.4(Chungyon) 9.94 0.075] 1.89 | SP, SC
165.4(Youngdong) 23.41 0.075] 1.60 | SP
48.0(Najoo) 5.01 0.150 | 1.30 | SP, SC
67.4(Namgu) 4.49 0.060 | 1.45 | SP,SC
Youngsan | 71.8(Goangsan) 3.37 0.062 | 1.20 | SP, SC
73.5(Seogu) 10.28 0.124| 1.60 | SP, SC
86.2(Bukgu) 3.72 0.071| 1.40 | SP, SC
4.7(Hadong) 12.44 0.132] 1.70 | SP, SC
. 32.7(Gule) 13.74 0.079| 1.85 | SP, SC
Sumgin
39.6(Munchuk) 13.74 0.080| 1.80 | SP, SC
68.6(Goksung) 3.28 0.145| 2.20 | SP, SC
24.2(Mulgum) 12.44 0.132 1.70 | SC
53.4(Changyun) 12.01 0.120 | 1.98 | SP, SC
135.1(Daegu) 2523 0.160 | 2.20 | SC
Nakdong
181.7(Yaegoan) 9.07 0.124] 2.00 | SP, SC
223.6(Gumi) 15.72 0.150| 2.00 |SP, SC
243.5(Sangjoo) 34.56 0.124] 2.00 | SP, SC
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Table 3. Estimation of floodplain filtration capacity of major
rivers in Korea compared with the wastewater discharge

rate
floodplain floodplain |wastewater
river |width (m) ﬁltratio}n capacity filtration | discharge
ve (m’/day) capacity rate
left side | right side (m*/day) | (m"/day)
100~200| 6,245,800 | 4,748,800
Han 15,938,200 5,317,870
200~ | 3,734,400 1,209,200
100~200 0| 805,000
Anyang 805,000| 358,600
200 ~ 0
100~200, 200,000 120,000
Tan 320,000 447,900
200 ~ 0 0
100~200[ 70,000 36,000
Huk 106,000 9,530
200 ~ 0 0
100~200[ 44,000 0
Kumdang 44,000 14,390
200 ~ 0 0
. [100~200] 236,000 | 1,462,000
Chungmi 1,858,000 35,730
200 ~ 160,000
subtotal 10,690,200 | 8,381,000 19,071,200| 6,184,020

100 ~200| 8,263,500 7,301,700
Kum 25,996,950| 43,400
200 ~ | 4,504,500 5,927,250

100 ~200] 4,523,400 3,046,050

Miho 10,920,840 268,550
200 ~ | 1,785,000 1,566,390
100~200, 336,000 231,000

Jee 567,000 15,180
200 ~ 0 0

100~200] 369,600

Nonsan 823,200 10,290
200 ~ 0 453,600

subtotal 19,782,000 (18,525,990 | 38,307,990 | 337,420

100 ~200| 2,633,300 | 2,258,450

Youngsan 19,158,320 46,810
200 ~ | 7,981,670 6,284,900
100~200, 765,000| 1,173,000
Hoanglyong 1,938,000 10,630
200 ~ 0
100~200, 391,000 913,750
Jeesuk 1,304,750 740
200 ~ 0 0
subtotal 11,770,970 (10,630,100 | 22,401,070 58,180

100 ~200| 1,414,266 | 1,990,721

Sumgin 3,762,679 11,570
200 ~ 357,692

100 ~200] 58,872 36,206

Jookyo 318,078 0
200 ~ 0 223,000
100~200, 360,056| 473,429

Yo 1,090,381 0
200 ~ 123,096 133,800

subtotal 2,313,982 2,857,156 5,171,138 11,570

100~2000 80,730 39,020
200 ~ | 865,260
100 ~200(14,301,837 | 6,704,523
200 ~ [24,789,699 31,849,227

Sunakdong 985,010 743,720

Nakdong 77,645,286 2,657,050

. 100~200] 438,840| 546,480
Milyang 2,724,120 31,820
200 ~ | 1,738,800
100~200] 1,144,710 1,285,470
Nam 2,943,540 139,960
200 ~ 397,440 115,920
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100~200| 1,434,034 712,908
Kumho 3,583,646 5,310
200 ~ 319,111 1,117,593
. 100~200| 1,377,792 231,840
Wi 6,568,110 6,260
200 ~ | 1,739,628 | 3,218,850
100~200] 372,600 45,540
Byungsung 418,140 27,060
200 ~ 0
100~200, 720,360 161,460
Young 881,820 0
200 ~ 0 0
100~2001 233,910 444,636
Banbyun 1,631,574 50,460
200 ~ 523,710 429,318
subtotal 50,478,461 46,902,785 | 97,381,246 | 3,661,640
grand total 95,035,613 (87,297,031 |182,332,644 10,252,830
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