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477 413 355 288 151 150 141 134
307 286 272 246 119 101 97 83
1,010 899 837 746 37 35 34 29

307 286 272 246
(ton/day) (ton/day)

54 59 1 6 54 59 1 6

365 334 320 281 69 73 64 65

198 194 182 174 57 53 53 47

709 682 700 737 71 68 65 62

198 194 182 174

(ton/day) (ton/day)

54 59 1 6 54 59 1 6
41.4 30.4 26.0 23.0 9.8 6.7 6.3 6.4
26.0 21.7 20.7 18.5 8.0 7.3 6.8 5.5
66.0 49.1 44.1 42.6 8.2 7.7 7.6 6.6

26.0 21.7 20.7 18.5
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COD

COD

1-6-9 1-6-15 1-6-16
C (8.0 mg/L )
B (3.0 mg/L ) A (2.0 mg/L
v
1.0 mg/L 0.09 mg/L
n 0.6 mg/L 0.05 mg/L
1 0.3 mg/L 0.03 mg/L
COD
km2z m m km3 km? ton/day m3/s
960 18 2.03 17.9 7540 3500 286(16.0) 186
1730 19 2.47 39.4 17675 800 351(9.0) 617
1450 29 2.33 41.8 5737 1934 352(8.4) 305
1690 20 4.95 33.8 2860 320 47(1.4) 275
COD COD ton/km3/day
COD
http://libl.nippon-foundation.or.jp/1999/0870/contents/htm
(1985)
COD T-N T-P
km2 % km2 __km? km2 ma/lL ma/L ma/L
960 18.6 16.40 87.13 2.29 3.3 2.46 0.182
1730 4.2 1395 20.34 2.07 3.0 0.46 0.040
1450 0.9 0.15 1.80 0.12 3.2 0.82 0.053
1690 20.0 207.13 57.83 3.12 15 0.46 0.069
(%) 5m COD T-N T-P
1945 1993
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DIN DIP 35:93-97
(km3/month) (km3) (month) (km3/month)  (psu)
0.67 Q12 0.11 0.68 0.7 1.0 15.7 32.4
3.00 0.25 0.15 3.10 2.7 0.9 35.3 30.7
0.77 0.16 0.20 0.73 1.4 1.9 21.5 32.4
17,675 km?2
3.0kms3/month
3.10km3/month
0.9 month
(um) (month)
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(106 uMol/month)

489 5 26 298 78 92 38.0 1.2
296 10 45 236 15 10 14.4 14
269 7 10 188 54 24 13.7 1.9

(uMol) (month)

(108 uMol/month)
173 0 1.0  7.98 8.4 1.50 1.3
145 0 26 110 0.9 0.831 15
119 0 06 9.1 2.2 0.803 2.2
38.0u Mol
13-14p Mol
10 x 108 p Mol/month 5x 108 y Mol/month

78 x 105y Mol/month
15 x 108y Mol/month

1.50p Mol
0.8y Mol

92 x 105y Mol/month
24 x 108 y Mol/month
10 x 106 y Mol/month

8.4 x 108 y Mol/month 2.2 x 108
Mol/month 0.9 x 108 p Mol/month
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COoD
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(2.2ml/L) 2ppm (1.4ml/L)
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COD COD DO02.0 ml/L DO3.0 ml/L
(m3) (ton/day) x_10- (ton/day/108m3) % %
42.2 x 10° 439 256 27.3 104 60.5 6.46 50 68
61.2 x 10° 487 241 32.3 80 39.3 5.28 0 29
40.0 x 10° 168 56 54 42 139 1.35 74 -

116



538x10° 53 20 29 99 369 543 39 80
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— 8:349-357
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(1997)

1.91km2  3.94km? 33
5.8km2 10 400km2 1.5
(2) )

(1999) —

8:349-357
1) (2)
(4)
(5)
(5)
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9,100km?

(km?) (km) (__m3/year) (m3/s)
( 2446m) 5,275 227 93 12,500
( 1709m) 1,985 166 36 7,500
( 1257m) 1,840 121 27 3,900
55
(1)
(2000)
(1999)
1960
1961
1963
1968
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1969

1971

1988

1992

1994

1995

1960 35

1959 34
1963 38
4,500m3/s 7,500m3/s 90
8,000m3/s 500 md/s
7,500m3/s
(1969) —
1)
7,500m3/s 3,000m3/s
30km 1,300
2
(3)
1975 50 73 md/s
22.5m3/s
22.5m3/s
1998 10
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30 (KST)

22.5m3/s
KST
1989
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1988
63
NGO
(1999) p.19-32
1)
2) NGO
3 (4)NGO (%)
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15km

1963 38 1972

14m

1998 10
2002 14
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28ha

1959

47
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23

34



23

300 400
2010 22
1966 41
1992
1998
10
2000 12
2003 15

2010 22 500
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2004 16

2010 22
500
2010

23
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230

(km) (ha)
248 6.23 ( 7.01)
20 — —
9-2
1997
(1) (2)
(4)
2000 12
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1993

1995
ha ha 15m 80m
1996 1997
2000
12
200m
(1)
2)
)
1) 3
9-2
(2)
7.
2001 13 COD
2004
16
COD(ton/day) (ton/day) (ton/day)

54 37 35

110 73 7.6

39 27 2.9
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1.6%

102 58 6.1
76 27 4.1
25 52 3.8
203 137 14.0
(1) (2
4)
1999 11
60.0% 69%
(1) (2)

(4)

143
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22.9%

49.3%

98.8%
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(1)
1997
1995

2000 12 2010 22

1995 ( ) 544,897 29.6% 13.8%(54%)

2000 ( ) 917,400 49.3% 22.9%(60%)

2010 ( ) 1350,900 69.7%

1999 11 49.3% 2010
22 69.7%
50.5% 7.2% 0.8%

0.3% 58.8%

0.5% 10.4% 10.9% 50

50

1970 45

144



1997

2000 12
(ha)(__ ) (1000 m3day)
13,342 281.0 51
(405.6) 11 63
7,424 160.6 62
(232.7) 8
2,969 83.5
(97.5)
3,557 98.0 56
(130.2) 5
6,380 132.5 1
(194.6) 10
4,143 117.0 10
(167.6)
37,815 872.6
(1228.2)
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(1992)

(m3/s)

(km2)

705.0 2519 1556 10.83 6.37 26.31
4956.0 295.58 172.22 120.32 8142 28261
1195.8 97.15 51.03 31.71 12.28 &.91
1914.0 13057 73.81 48.23 3325 129.51

262.6 10.44 5.17 2.45 0.36 11.62

304.2 13.27 7.45 491 3.04 15.21

388.9 18.53 10.04 6.29 3.65 21.59

780.0 3599 16.36 9.27 4.70 46.17

10506.5 626.72 351.64 234.01 145.07 618.93
21.6kms3
(618.93m3/s) 90%

872,600m3/day (10.10m3/s)
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64%
19.52km3
90%



A20

2010 22 COD 10mg/L 9mg/L
0.5mg/L
10 2010 22
COD
COD
(m3/day) (L/ /day) (ton/day) (ton/day) (ton/day)
) 281,000 692.8 28.1 25.3 1.41
) 160,600 690.2 16.1 14.5 0.81
83,500 856.4 8.4 7.6 0.42
98,000 752.7 9.8 8.8 0.49
132,500 680.9 13.3 12.0 0.66
117,000 698.1 11.7 10.5 0.59
872,600 4371.1 87.4 78.7 4.38
2)
(1)
(2)
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50

2000 12
12 13,876 22
12 3,761
2010 22 10
®3)

50

3,120

6 995

148

(4)

2010

752.2

1995
22
6,881

1995

(1)

2000
699.5

()

2000
12



12 22

1,289 3,599 7,582
1,420 1,914 3,365
84 347 815
290 847 1,737
20 68 165
8 71 107
0 8 43
9 27 64
3,120 6,881 13,876
5-1
40%
2000 12 12
1994 6
40 3,650 12,100
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(2000

17



204 5171 51 8630

46 9090 22 7835
66.5 53.9
4.6 5.9
(3)
1)
CoD (A B Q)
ar mom oV
6-4 COD
COD
COD
B (3.0mg/L
(2.0mg/L )
v 1.0mg/L 0.09mg/L
1
0.05mg/L 1 0.3mg/L
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)
3

(A B O
1-6-9 1-6-15 1-6-16
C (8.0mg/L )
) A

0.6mg/L

0.03mg/L



COD

21.6 kms?
COD 34,417.662 ton/year = (94.295 ton/day) 15,054.833 ton/year =
(41.246 ton/day) 545.752 ton/year = (1.495 ton/day)

(mg/L)
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km?2 m3/s COD

705.0  26.31 2 2 2
4956.0 282.61 2.1(1.32.6) 052(0.44-0.62)  0.028(0.019-0.054)
1914.0 12951 1.7(1.3-23) 1.01(0.79-1.24)  0.039(0.027-0.051)
11958 8528 1.2(0.81.6) 055(0.49-0.62)  0.018(0.009-0.024)

262.6 1162 2.2(1.834) 5.03(3.77-7.07)  0.061(0.034-0.081)

3042 1521 26(2.047) 1.27(1.06-1.86)  0.032(0.016-0.047)

388.9 2159 18(1.1-37) 1.17(0.86-2.41)  0.017(0.009-0.021)

780.0 46.17 1.0(0.6-1.4) 0.78(0.56-0.93) 0.011(0.006-0.012)

10506.5  618.93 12.6 10.33 0.206
(19.52 km3/year)
1998 10 2001

1992

(ton/year)

m3/s COoD

26.31 1,742.400 431.450 23.229
282.61 17,769.936 4,634.442 249.544

129.51 6,943.186 4,125.069 159.282

85.28 3,227.268 1,475.165 48.407

11.62 806.186 1,843.235 22.352

15.21 1,247.123 609.171 15.349

21.59 1,225.552 796.6089 11.574

46.17 1,456.017 1,135.693 16.014

105065  34,417.662 15,054.833 545.752

1991 COD 114,658.91 ton/year = (314.134 ton/day)

51,714.30 ton/year = (141.683 ton/day) 4,758.14 ton/year = (13.036
ton/day) 1999 11 COD 74095 ton/year = (203
ton/day) 48545 ton/year = (133 ton/day) 4891 ton/year = (13.4 ton/day)
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(ton/day) (ton/day) (ton/day) (ton/day) (ton/day)
COD 119.151 101.255 6.762 86.966 314.134
56.259 54.657 4.395 26.372 141.683
5.201 4.919 1.783 1.133 13.036
2010
22 70%
7%
1995 7 35%
COoD 90%
65-70% 90%
22

COD 31,901.0 ton/year = (87.4 ton/day)
1,598.7 ton/year = (4.38 ton/day)

COD 16,620 ton/year = (45.53 ton/day)

ton/day) 830 ton/year = (2.27 ton/day)
cop
(m3/day) (ton/year)
( 1,450,600 5290 4,760 260
2,355,000 8,600 7,740 430
746,700 2,730 2,450 140
4,552,300 16,620 14,950 830
22

ton = (3.00 mg/L x 39.4 km?3)
ton = (0.04 mg/L x 39.4 km3)

COD

153

16,124 ton = (0.46 mg/L x 39.4 km3)

28,725.5 ton/year = (78.7 ton/day)

14,950 ton/year = (40.96

2010

COD 118,200
1,576



10 (ton/day) (ton/day)

(ton/day) 11 22 (ton)
COD 94.295 314.134 203 204.51 132.93 118,200
41.246 141.683 133 183.63 119.36 16,124

1.495 13.036 13.4 10.23 6.65 1,576

10
11
COD
(1999)
8: 245-251 1993
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COD

2010 22

8-5 8-6

2010 22

70% 7% 22
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1968 43

1970
1983
9.19 m3/s
55
24
1997

45
58 926
41.83m3/s
1961 36
7,500 ms3
120km
30m3/s
1,000km
1982 57
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13
21.82m3/s
72.84m3/s
35,500KW
112km



2000

(€
@

3

4

®)

(©)

Q]

®

36

12

(2002)

1986

22.5 md’s

2000

61 2002 12

34m3/s
1,600 ms
4,400 m?3
60,000 m3( 35140 m3)
3,100 ms3
32.4 m3/s
2.86 m3's
51.02 m3/s
1999
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(m3/s)

(m3/s)

(km?)

4956.0 29558 17222 120.32 8142 B2.61 12,500

19140 13057 73.81 4823 3325 12951 7,500

11958 9715 51.03 3171 1228 8591 3,900

8065.8 52330 297.06 200.26 126.95 498.03 23,900
185 275 355

102.84 m3/s

2002 14

13

158

95

294.90m3/s

4-1



55

90.7km 920km?
1949 25
32 32 33
41 42
5,481ha 6,400 m3 5,000
m3 750 m3
780km? 466.51m3/s
19.42m3/s 11.09m3/s 5.39m3/s 2.18m3/s
18.02m3/s
18.64m3/s 100.0m3/s 0.131m3/s
0.101ms/s 10.181m3/s 0.125m3/s
10.538m3/s
58%( 195% 483%

62%
17%

7%

159

14%



1997
10 21
1998

2010 22
11 1999 11 2003 15

0.5 m3/s 3.0 m3¥/s

2005 17
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10

1999

1998



4-1 4-2 4-3
4-4

2005 17

2003 15

2000 12

2000
12 1999
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11

14

(1)

@

@

©)

4

162

2001

13

2002

()



9-3

®)

163

21

9-1



()
()

(6)
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(1)
(3) (4)
()

COoD

(8)



1) (2) ®3)
4-7
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()
(4)
(7)

4-7

8-4

(1) (®)

()
(8)

®3)

8-5

166

(9)

(1)
®)

(6)

()

®)



168

2000

167

12

2001

2002

13

14
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