21

14



1 8-1 11

2 5 8-6

3 9-1 10

4 7-4 8-7

7-1 7-3

7-2

8-1

8-2

8-3 8-4

8-5

8-8

9-2

9-3 94
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WHO

ODA



@

pH
@
4 ( )0.1mg *
€))
Synedra Melosira
)
2-MIB ( )
Phormidium tenue Oscillatoria Anabaena
®)
« )
WHO

2-MIB



img 5mg !

(1) Microcystis
Microcystis M. aeruginosa, M. flos-aquae, M.
viridis, M. wesenbergii M. aeruginosa, M. flos-aguae

Microcystis M.
aeruginosa( 2-2-1)
3 7um

2-2-1 Microcystis aeruginosa



Microcystis

microcystin
microcystin
(2) Anabaena

Anabaena
spiroides, A. macrospora, A.
circinalis, A. flos-aquae
A. spiroides(
2-2-2) 4.5
10pum

5 7um

2-2-2 Anabaena spiroides

microcystin anatoxin

(3) Oscillatoria

Oscillatoria ( 2-2-3)
0. tenuis, 0. agardhii
0. tenuis
2 5um 2.5
3pm 2
Oscillatoria

Microcystis
1987 Oscillatoria
Oscillatoria

2-2-3 Oscillatoria sp.

microcystin



(4) Phormidium

Phormidium P. tenue, P. mucicola
P. tenue( 2-2-4) 2.5 5yum 1 2um
3
4
Oscillatoria

2-2-4  Phormidium sp. ( )

BOD




Microcystis Anabaena Oscillatoria

Microcystis
0.5mg 0.08mg * 211
0.39mg * 0.035 mg
-1
Microcystis
Microcystis Oscillatoria
( )
4 )
BOD T-N T-P
50
60
B0 A
- J
2-4-1

a o @ * )



BOD 279 1 1 29 1 1

0.4 ¢ 1 1 ( 2-4-1) BOD 13g =
-1 8 g -1 -1 0.6 g -1 -1
1 2-4-1
1 5.4kg 50kg 1.5kg
2-4-1
BOD (g d?) (g db (g dh
130 37 14.7
800 290 54
CoD 7.4% 8.3% 20.3%

2-4-2



( 2-4-2)

20%
45_3% 68.4%

2-4-2

(COD)55%

58%

7%

10%

120mg

-1

(COD)53. 1%

16 mg

2-4-2
1 () N N
20 50 20 225 4
50 500 15 1.520 3
500 10 115 2
20 50 20 23 3
50 500 15 120 2
500 10 0.5/15 1
20 50 12 115 1.5
50 500 10 0.5 12 1.2
500 8 0510 1
20 50 25 35 5
50 500 15 2040 5
500 10 1130 3
20 100000 20 120 1
100000 15 0.5/15 0.5
20 10 120 2
20 15 220 4
20 50 20 330 4
50 500 15 225 4
500 10 120 3




15mg " 0.5mg

1 120mg ' 16 mg !
1990
30%-50%
53
1 4 CoD
COD
5
BOD 10mg *
T-N 10mg T-P Img
( 2-4-3)



2-4-3

co,
20%
2-4-3
« )
CoD 7.19 2.45 3.83 3.83 6.95 15.3
2.4 2.34 1.56 1.56 3.08 2.4
0.095 0.116 0.054 0.0 0.13 0.18

10



(COD)44% 42% 23% ( 2-4-2)

( 2-4-3)
1
2mg ! 6 13mg
2-4-4
2-4-4

135 kg ha? -1 3749 -1 -1 290 g -1 -1 6 g -1 -1

34 kg hat 1 3.4 kg -1 -1 26 kg -1 -1 1.6 kg -1

25

50 L m? -

11



D
2)
3)
4

5)

6)

65-79(1988)

Microcystis

, 18, 901-908(1995).

12

(1983)
- (1994)
(1983)

29 509-515(2000)

36



220km? 2
8.5 m 6,000

1,500 2,000
1638 400

4m m 200

water area 220km?
water depth 4m ave.
retention time 200d

3-1-1

3-1-1 220km? 850 m3
m 4m 2,135km? 964 200
21 m? 1,126 Lkm?

13



448
cob 3mg * T-N 0.4mg * T-P 0.03mg *

1996 cob 10mg * T-N 1.img ! T-P 0.14mg COD 8.7mg
1 T-N 0.7amg * T-P 0.086mg cob 8.8mg * T-N 0.75mg ' T-P
0.090mg *
1973

Microcystis  Anabaena

Oscillatoria
Phormidium
1995 10 6 —
' 95— 75 8,200 —_

21
2001 4
1 " 95 38 2 51 56 1996
2 —_

— 14 51 56 1999
17 9 540 544 1994
3 267pp. 2000
500 1,000
1,400

1993 6

14



53

13

=

3-2-1
130.6m
1km? 381
0.2ng ' T-P 0.01mg

1 T-p 0.007mg

1970
americana
1986 1997 1998
1989
3 4

400

10

/

water area
water depth
retention time 5.5y

670.5km2
41.2m ave.

3-2-1

41.2m 3,174km?

21
-1 1996

COD 3.0mg ' T-N 0.42mg

1983
Synechococcus
CoD

15

670.5km?

1,219

m3

27,500

CoD

CoD 2.5mg *
1 T-p 0.018mg

1977

1984

CoD

1980

44

1mg

n
5.5

1IN

T-N 0.34mg

-1

1960

Uroglena



1995 CoD 20 T-N 20 T-P 31

1992
1982 1 2000 11 9
— — 5

1988

— 14 47 50
1999

5 267pp. 2000
759m
13.3km?

water area 13.3km?
water depth 4.7m ave.

retention time 39 /

3-3-1

16



344

-1

200m

31

7.2m

CoD
T-N 1.0mg

6.5m

3-3-1

3mg

-1

4.7m

1 T-N 0.6mg
T-P  0.094mg

4m

531.8km?

1 T-P 0.05mg

-1

m3

1985

17

16km
13.3km? 62.9
182 39
2,905 1km?
1 1996
1987 3
346pp.
267pp- 2000
5

COD 11mg

1993



100

1630 1655

e ™~

water area 10. 1km?
water depth 10.6m ave.
retention time 290d

! /
3-4-1
1933 36 1978
10m
3-4-1
0.9km? 14_.3m 1,287 m 2. 2km?
1.4km? 1.8m 252 m 15.8km? 4.3km?
14.3m 7,436 m 4 _3km? 3.6km? 1.3m
468 m 60. 3km? 10.1km? 33.7m
10.6m 107 m3 84 2km? 11.3 290
2 1996 CoD 5.0mg ' T-N 0.64mg * T-P
0.056mg 6 9
Microcystis  Anabaena  Oscillatoria
Aphanizomenon 4
1977 2
CoD B A 1987 10

18



0.61mg

5 1992
1997
1997
17
7,560 2020
4,550 2016
1,020 1999
1 10
29 34 1995
2 4 239%p. 1999
8km 1963
1951 2 1956 1959 1962 3
1,558m 24m 6
80cm 50cm
#,#
N i, \
-

water area 10.9km?
water depth 1.8m ave.
retention time 12d

3-5-1

19



33,700 /
3-5-1
9.0m 1.8m 543. 6km?
m 23,895
0.1mg ! 1996 COD  10mg
CoD
31.4
COD
5mg * 2
5
1 0.1mg COoD
1994

Microcystis aeruginosa Anabaena spiroides

1985 12

1987 1

1992

-1

COD  10mg

20

1/3

100 m®* 3,070ha/ 100 m
12
10.9km? 26.1 m?
624 12
8
1km? 1,146
cob 5mg * T-N Img * T-P
1 T-N 1.8ng ' T-P 0.2Img *
51.6
17.0 T-N T-P
COoD
0 1997
T-N T-P 1mg
2
Euglena sanguinea
1991 3
3 2 5
3
8.8mg !



38 6 445 450 1996

22 9 770 775 1999

39

14

11 17 1998

6 194pp.

12 1106 1109 1997

73 76 1999
40 12

2000

water area 4. 6km?
water depth 21.0m ave.
retention time 738d

3-6-1
3-6-1 4..56km?
38.5m 21.0m 185.3km? 2.5
m? 26
13
1988
1994
cob 1mg ' T-P 0.005mg !
coD 2.1mg ' T-P 0.005mg

21

9.6 me
738

1km?

1996



1995

1994

14

37 42 1999
3 267pp. 2000
CoD 1974 1

650ha 560 m® 0.86m

1991

8 84 1995

22

water area 6.5km?

water depth 0.86m ave.
retention time 14.7d /

3-7-1

3-7-1 6.5km? 5.6 m?
3.8m 0.86m 150. 2km? 465.0 13.9
2 3 m?
83,036 1km? 3,096

22




12km? 1954 1968

6.5km? coD 5mg *
T-N 1mg * T-P 0O0.1mg 1996 COD 24mg ' T-N 4.5mg * T-P
0.49mg * 6 10 Microcystis aeruginosa Anabaena affinis
COD 5mg
1970 coD 10mg ! 1972 8
1981
10m®
st 1974 2000
1999 3 5 10m® s*
10 CoD 10mg
cob 10mg
1/3
4
35,000m* d* 1999 1
1 167pp. 1993
2 CoD
26 1417 1426 1990
117 69 86 1988
14 31 36 1999

23



3 267pp. 2000

COD
16 10 711 722 1993
86. 2km? 5.4m
4 .5m
5 7 Tkm
151.9 km?
40
3-8-1 86.2km?
me 8.4m 5.4m 590.1km? 161.2
m? 300 1km? 265
1973
4 T-N 0.4mg * T-P 0.03mg 1996 coD 7.5mg
1 T-Pp 0.1mg * 80. 3km?

79 1km?

1963

521
146

COD 3mg
T-N 1.0mg
366 m?

water area 80.3km? 96.6km2
water depth 0.86m ave. 5.4m ave.
retention time 14.7d 146d

“\\\\\\

_

3-8-1
6.4m 4.5m 1,289.1km? 271.8

743 1km? 211

24

110



1976
coD 3mg * T-N 0O0.4mg * T-P

0.03mg 1996 coD 4.7mg * T-N 0.56mg ' T-P 0.053mg ™
1988 1989
1994 2
27535
4 2 1 1 10 6

734 3 2 1

100
1988
1989 1994 2
26 .42 2 4 4
20 20 2
4
3 9 1,518
100
1 Fatos Kerciku
40 12 18 26 1998
2 6 194pp. 2000
25km
1970
45 .5m 177m
3 3 1 20
me 44 ,000m®
9,684m* st 1
10 m 6.0m st 1,200kw

25



1980 10
76ha

A
J

et oy o S
pth 11.6m ave.
' ".,'F‘;j‘ retention time 47.5d
.'i/ /
3-8-1
300ha
3-9-1 3.9km? 3.9 m?
43.6m 11.6m 191.4km? 8.9 47.5
m 46 1km? 1.9
cob i1mg * T-P 0.01mg * 1996
COD 2.4mg * T-P 0.017mg *
4.3mg !
NO;-N 0.58mg T-P  0.015mg *
Carlson Forsberg-Ryding
Chl.a T-N T-P
Phormidium tenue 2-methyl-isoborneol
1984 6 2 9 1987 1989
9 P. tenue

1996

49,58 8,858

26



5,336 109
53
80
1989
2 232pp. 2000
1997 4
5 6 1690
1989 2000
2006 1997 4
1998 10 7.05km 7.0m
3,550ha 1,840ha
1,710ha
;"
N 4

water area
water depth

retention time 23d

km?2
m ave.

_

3-9-1

3-10-1
24,930 m 23

27

123 .58km?
6,478 m



17,000mgCl-

CoD
2.0mg *

38.7

img

CoD

3mg

T-P

-1

33.1

-1

4,000mgCI™

6 8mg

T-P 0.1mg

COD 3,104kg d* T-N 1,556kg d?! T-P 182kg d*

T-P

37.3

-1

T-N

-1

0.03mg

-1

28

T-P

-1

25.3

T-N
0.20mg

T-N

221pp.

1998

-1

2001

38.5

2000

3

0.2mg

-1

1.5

COD 5mg

17.9

COoD



( 4-1-1)

224

3.1m
30 55 40 31 32 58
119 53 32 120 36
10 2,427,800,000m?
4,300,000,000m*
2m 4m
51
89.7km?
79 km?
426
572
3,000 900
70
13,700
0.79

195m®

4-1-2

4-1-1



0.15 1.00m
7 8 pH 8.0 SS 50mg
1 D0 9.56mg ' COD 1.04 5.21mg
1 NH,-N 0.108 mg !
Microcystis aeruginosa

aeruginosa
ooo
1
452
AODODOO
RR YR BOOOODO
coooono 10km
LR
4-1-2
0.57ug
RR 219ug
YR 120pg LR 105pg *
WHO LR 1pyg

4-1-1

30



4-1-2

4-1-3
4-1-3
4-2-1
1887m 24 29 25 28 102 29 103 01
2,920k 114km 256k 1,593,100,000 6

31



5.1m -~ /
11.3m
347 ?/DDD -
2,920k’ ) .
690  km
112..5km?
205 2km? 256 . 4kn? '
180. 4km? y \
14 ) . © !
696,000, 000m° ’ | [Seem e
L T - R
04=2-100000000
4-2-1

CoD 15.7mg ' 6.5mg ! BOD 12mg ' 3.4mg ' TOC 12.4mg ' 8.3
mg * T-N 87mg * 1.2mg * T-P 0.79mg ' 0.09mg *

Microcystis aeruginosa aeruginosa
1
395

39 87

Microcystis
Oscillatoria Anabaena

1
64,670,000
1 13,649,000
4.7
4-2-1
1 1
Cobcr 41.5g BOD 20.7g T-N 8.06g T-P 0.765g SS 19g
1995 CoD 18,800t BOD 9,400t T-N 3,700t T-P 350t

32



SS 7,400t 2000 Cob 20,900t BOD 10,400t T-N 4,100t T-P
390t SS 8,200t

4-2-2

4-2-3

33



4-2-4

1,974m 25 25
250km? 42 .5km
3074 4122m 19
18
21m
10.5m 4-3-2
2m
2.25x 10°°

26

16

6.3km

4-3-1
99 32 100
802,000, 000m

27

34

043-1000000000




2200

3000m 3000m
1974m 2200m
19.8 24.8 2.5 9.5
9.5 2.6

COD 2.8 mg ' BOD 1.3mg
< T-N 0.31mg ' T-P 0.018mg

4-3-1
1952 1988
1977 25 1974m
255km? 29 nm
1977 1977 1988

12 1972.3m 1.7m

4.3
F

4-3-1

35

oo

oo

oo

(][]

oo

oo

0432000000000

24.9 m



11.4

11.9

0.5mg 0.025 mg !
1254.48
62.72
4-3-2
4-3-2
650km 17 12 104 11 4-4-1
1946 135.2km? 2.0m

3.0m 267.7x 10%m® 1,653km?

156m 115.6m 4-4-2 4

36



2

2
7

9

3
5
0

Oooooo '\ \ \

27,000 1991

—
o
b/

. y
7
. -
87.4 é{?%i :
- 3
-1 24.6 -1 o 5 (
LY - o Y ]
}\ %" °n@\

70 \ 3
(=) [
=
L - A
95 1o 2 > & =K;=’m
0,000 1991 0440000000000
64.9
-1 18.3 -1
10
613 -1 456
-1
10
00000000000
129 1 64.8
-1
7
.92ug ' pH 7.3
4cm DO 6.9mg ! 5.7m
. NO;-N 0.62 m g 044-20000000000
1 PO,-P 0.11mg
0.9 31.5mg 39.3mg 10
S57pug Y pH 5.9 93cm DO 6.7mg 5.2mg NH5-N
.23mg ' NO,-N 0.056mg ' NO,-N 1.5mg ' PO,P 0.43mg 28.7
25mg 17mg 1

37



785,600 714,950
Microcystis aeruginosa aeruginosa 4-4-1

32.3kg ha'
Tetraodon leiurus
Ambasis siamensis

Notopterus
notopterus

31.5 18.4 15.0

37.8 4-4-1
Microcystis
aeruginosa aeruginosa
1.17x 10°m -RR
-LR -YR
0.014pug ' 1999.11 30
38
19
1,588,120 -

38



730km 19
10 99 53
4-5-1
1938 2km?
23.46km? 2.03m
4.5m 47 .68x%
105m?
391.5m
25.3m
4-5-2
10
171
10
7
53mg !

gpoobooooo

B TR T

NO;-N  0.19 m g

u45-10000000000O0O0OO

26,000 1991
82.6 - 23.2 1

129 -

77.4

1 opH 7.4
1 P0,-P 0.035 mg

39

1 29.9 -t

73cm DO 6.1mg !
- 30.2



34.3mg
1 pH 6.0

1 NO,-N  0.020m g

41 mg

4.5m

67,670
34,000

166kg ha™

Tilapia nilotica

55.7

85

34.7mg 10 3.74ug
140cm DO 6.0mg 3.5mg * NHs-N  0.27mg
NO,-N 1.7mg ' PO,~P 0.020mg 27.7

0

4

gogbooobod
goooog

2km

0452000 000000000O

Pristolepsis fasciata MNotopterus notopterus
53.6 19.7 9.4

35
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oooooooo ’\ \ \ \
I L\
250km 15 . z \ \
42 100 15 K\\ f j:}
4-6-1 ) ¥ F’}
! U
1926 . 2
204 .5km?
1.4m 5.0m
218.2x 10%m?
23m
62.5m
4-6-2
046-1000000000000
0
goo $
OO
y 2
y
6,800
3km
92.2 km-2
0446-2000000000000
21.8 -1 6.1 -1 10
149 -t
107 -1 10
14.9 -

41



10.7 1

7 4.12uyg ' pH 6.6 109cm DO 5.4mg
40mg NO,-N 0.55mg * PO,~P 0.051mg 28.6
101.6mg 81.8mg 10 4.54pug !
pH 5.8 157cm DO 5.7mg ! 4.7mg NHs-N 0.43mg
NO,-N 0.075m g ! NO;-N 1.4mg * PO,-P 0.51mg * 30.1
61mg ! 48 mg
3
3
529,000 325,620 200,800
1,190,420
84.2kg ha™ Pristolepsis fasciata
Notopterus notopterus Osteochei hasselti
35.6 22.4 12.8

42
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gbooooooo

[
.:.
40km 14 02 05 )‘"\’Ip

121 00 05 4-7-1
Laguna de Bay IJ oooo
)
<
)

18|

14|

12|

21 fi&’

10|
4-7-2 ij
o
7.3m 2.8m N e :
3,200% 10%m® 1.8m p{, )r #m
220km 3, 820km? 118E 10° 12° 1240 126°
41
52 6.5 047-100000000
1980 Markinald
238.1 713
km2
L
Talh O
40 San Pedo O
30 30

/

LosBonos

SantaRosal

C

SantaCruz0

San Crtoball Bay[

San JuanQ
047200000000

43

Pagsan pnQ]



2000 61,200 92,200

1481
695
3,942 942
CODcr 5.3 32.7mg 0.02 0.4mg !
0.1 1.0mg 11 23cm 5 10
10 300 500mm
CoD 50mg ! 6cm
DENR Department of Environment and
Natural Resources DENR LLDA Laguna Lake Development
Authority
BOD
1,400 1998 2000
31 2
150m? 15,000 31m? 150 m? 10,000 31m?
5,000 BOD BoD50mg  *
5 kgBOD* BOD50mg ! 30 kgBOD™* BOD
BOD mg Tt x m* day?® x 300x 10°°
300
BOD 50mg !
BOD
DENR

NOX

44



3,820km? 41 52

30km 25 14 22
57 17 22
4-8-1 5,960
m? 3m 2m
64.1m 115,00 m® 40km 9
833km?
65 19 »
20
4-8-2
Yuquery %
Pirayu
Salado
048-10000000000
Salado Yuquery Yuquery
20.7 250 km-2

45



2m

& Paraguay [

1999
SaladoO
0o
1m *  YuqueryO
ooooooo
Im uooooo * ,0000000000
[ )
oooooo
4-8-1
Microcystis Pirayul]
aeruginosa aeruginosa Lokm
048-20000000000
0.07 0.15m

SS 70 80mg !

Microcystis
aeruginosa aeruginos 320,000cells m * Anabaena spiroides 96,000cells m 2000
1

46



cobcr 10.3 15.7mg ' T-N 0.58 0.89mg ' T-P 0.15
0.30mg * DO 6.0 8.9mg ™ pH 6.0 8.7
1.9 5.9
48
80 24

Cobcr 9,800,000kg 1
T-N 370,000kg L T-P  94,000kg !

SS 20,000, 000kg 1
1988 1989
1995 1998 SENASA
1998 2001
21
CLYMA Consejo de Municipalidades de la Cuenca del Lago Ypacarai
3 CLYGMA Consejjo de Gobernaciones Municipalidades de la Cuenca del Lago
Ypacarai 1999

Caacupe

Itagua Capiata
Ypacarai

4-8-2

47



Yuquery
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Anabaena , Aphanizomenon , Cylindrospermopsis
Microcystis , Nodularia , Nostoc , Oscillatoria
microcystin
5-1-1
microcystin 50 WHO
microcystin microcystin-LR 1pug
1 microcystin 7 ( 5-1-1) X
Z microcystin-RR microcystin-YR microcystin-LR
microcystin 60 microcystin
microcystin-LR LDy ( ) 50pug kgt
2 Microcystis microcystin microcystin
microcystin Microcystis
microcystin
Microcystis microcystin
microcystin

0.2-0.4 mg MCYST g dry weight™
weight™

microcystin

5-1-1

0.7-0.8 mg MCYST g dry

0.05-0.415 mg MCYST g dry weight™

5-1-2

Anabaena flos-aquae

Aphanizomenon flos-aquae

Cylindrospermopsis racibor skii

Microcystis aeruginosa

Nodularia spumigena

Oscillatoria agardhii

49



R1

RR arginine

YR tyrosine

LR leusine

5-Bfructure of microcysti

-~ 10°
> -RR
~ 104k | -YR
= [0 -LRr

10° :

102

10*

5-1-2

microcystin

microcystin

microcystin-RR

microcystin-LR

microcystin

microcystin



microcystin

5-1-3

Pfiesteria piscicida 2000
1 P. piscicida

P. piscicida

piscicida

P. piscicida

P. piscicida

P. piscicida
piscicida P. piscicida

51



P. piscicida

(Clostridium botul inum)

(LD50)
1kg 1ng

Alternanthera philoxeroides

52
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CoD
80

60

40

BRI R R (36)

20

CoD

1891
1948
1967
1970
1970
1958 1970
1971

1973
1978
1984
1985
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co,

1 1 1 1
1984 1986 1988 1990

9-1-1

1998

9-1-1

1973

1
1992

1
1994

1
1996



13
14
15
16
17
18

19
20
21
22
23

1967

1970

1986

1993

1989
1990
1993
1994
1994
1996
1997
1997
CoD 2002
1945 1955 1970
1970 1971
64
7
7
1970
4
3
3
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1994

14



15 16
17 20 32
6 5 10
3
4
2 3
16
1971
1997
TCE PCE
23
pH  BOD CoD
36
AA
B
3
4
10
10
pH BOD SS 16
1 50 °
1996 303,000 50 3 dt
38,500 13
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1978

CoD

1984 1989

1999

1989 7
1,066 78

1993 11 12 ;11

19

CoD

1989

1984

1985 3

9-1-2
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1982

1985

7



70

55
1988
1990 2
1998 1 30
40 17 414
9-1-2 9-1-1
9-1-1
1 1984 CoD
3
2 1989 3 1994 1996
1999 3
12 9 13 8 9
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~N W NN R W DN

CoD
CoD

961 ki

40 60
— — 284pp. 1999
218pp. 1993
380pp- 1998
393pp. 1992
238pp. 1999
252pp. 2000
318pp. 1987
25.3 1/15
1/10 1990
11.3 1/5
9-2-1
0.1 0.5m
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9-2-1

1983 1984 1985 1986 1987
08.82 254.85 296.81 360.57 374.14
52.55 100.14 145.62 152.72 174.42

182.14 311.97 377.12 283.34 569.61

10.12 94.19 43.36 20.65 24.14

0.64 1.26 0 0.15 0

155.47 1165.92 588.06 713.67 707.38

1.53 2.99 3.98 3.25 4.89

0 0.1 0.87 2.63 2.55

5.92 3 0.22 10.3

6 0 0 0 0 0.75
49.47 29.5 16.66 15.52 4.04

0.66 8.47 0.17 5.53 4.88

Aphanizomenon flosaquae Anabaena

flosaquae Microcystis aeruginosa Anabaena circinalis Microcystis flosaquae Gomphosphaeria

lacustris Gloeotrichia echinulata Lyngbya contorta
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11



10 11

9.1km

74

1/33

4
T-P  1.00mg/ 0.33mg/ T-N 3.89mg/ 0.8mg/

1.176  1.708 0.264 0.298
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300km? 1000km2

5
2
RBC
80
26 m d?
20
1972 1979 9 13
15 11
1
10 2
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31

6.8

183

4
325
1994
29
153 58.2
12 4.6

1973
1994
1992 263 62 1992
10 59
22
58 22.1 14 5.3 18
3
6
c
d
f
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1973 11

1993

1983 9

313

17 18 19

1988 4

1984 1 1

162

13

1988 6

9-2-2

10



1985 8 1986 10 1
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9-2-2

mg/|
1
2

pH 6.5 8.5 6 9
® 50”7 250 250 250 250 250
a c- 250 250 250 250 250
a 0.3 0.3 0.5 0.5 1.0
a 0.1 0.1 0.1 0.5 1.0
0.01 1.0 1.0 1.0 1.0

0.01 0.01
a 0.05 1.0 1.0 2.0 2.0

0.1 0.1
N 10 10 20 20 25
N 0.06 0.1 0.15 1.0 1.0
NH,-N) 0.02 0.02 0.02 0.2 0.2
0.5 0.5 1 2 2
P 0.02 0.1 0.1 0.2 0.2

0.025 0.05

0.025 0.05
2 4 6 8 10
90 6 5 3 2
CODg, 15 15 15 20 25
BOD; 3 3 4 6 10
= 1.0 1.0 1.0 1.5 1.5
0.01 0.01 0.01 0.02 0.02
0.05 0.05 0.05 0.1 0.1
b 0.00005 0.00005 0.0001 0.001 0.001
¢ 0.001 0.005 0.005 0.005 0.01
0.01 0.05 0.05 0.05 0.1
0.01 0.05 0.05 0.05 0.1
0.005 0.05 0.2 0.2 0.2

0.005 0.005
b 0.002 0.002 0.005 0.01 0.1
b 0.05 0.05 0.05 0.5 1.0
0.2 0.2 0.2 0.3 0.3
¢ - - 10,000 - -
a ¢ ug/l 0.0025 0.0025 0.0025 - -




1992 1 10

1
4,500m* y*! ha'! 3
3
1989 8 12
@
(b)
©
1982 4 6 8 1
3 1
3
1991 3 18
C
SOx
pH
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12,000 y' hal 2

1990 3 1

30

1992 2 1

A B C 3

SOx



20

1991 7 1992 12.4 1993 13.4 1994 11.8
1,000 5
0.7 22
0.086ha 0.3ha 10 1
31 18 5 30 ha
50
1992 6
UNCED
2
12
GNP 370 1992
1,000m*, 2,860m?, 1,200m? 21 38 12
2,700m* 25 1,700
GNP 0.5 GNP 1
1.5
2000 2001
10 22
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2,067 ha 2,000

13 1 1
1/4 121
Masakata Sadayoshi 182pp. 2000
Kai-Qin Xu, Ryuichi Sudo 2
3 273 316 1997
1 613 1990
1 20 1990

Kai-Qin Xu, Masataka Watanabe, Ryuichi Sudo
309 24-29 (2002)
Kai-Qin Xu, Ryuichi Sudo Environmental Standard in China, Water and Waste, 37 2 36-46
1995
Kai-Qin Xu, Ji-Qun Zhang, Masataka Watanabe The Present Status of Water Environment in China
—From “ The Report on The State of the Environment in China” 2000-, Water and Waste, 43
9 29-34 2001
Kai-Qin Xu, Ji-Qun Zhang, Masataka Watanabe Outline of the Weatern Development and Its
Ecological Environment Protection and Construction in China, , 37 (14) 51-64
(2001)
Kai-Qin Xu, Ji-Qun Zhang, Masataka Watanabe Water Environment of Changjiang River(7)Water
Pollution and Its Control, Water and Waste, 43 5 32-42 2001
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Everglades

Rivers and Harbors Act 1899

Water Pollution Control Act 1948

Water Quality Act 1965
The Clean Water Act(CWA) 1972

1977
United Code
Title 33 Navigation and Navigable Waters Chap.26 Water Pollution Prevention and Control
Clean Water Act
Clean Water Act Amendments 1977

Water Quality Act 1987 CWA

Safe Drinking Water Act Amendment 1996 1974

CWA (Clean Water Program)
Clean Water Action Plan Clean Water Action Plan 1972
(CwWA) 25 1997
CWA ,
CWA 25
9-3-1
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931 CWA 25 Clean Water Action Plan

1972
1/3 2/3
(areas/ ) 460,000 70,000-90,000
(ton/ ) 2.5 12.5 4
C ) 8,500 17,300
1996 EPA Watershed Approach Framework
community by community
and watershed by watershed 1991 HPA
Office of Water Watershed Protection Approach
1998 EPA" s Watershed Approach
2000 Unified Federal Policy for a Watershed Approach to Federal Land and Resource Management
EPA
Community Involvement
CWA National PoUutant Discharge

Elimination System (NPDES) Program

(CWA) fishable and swimmable

1972 (CWA)
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303(d)

TMDL Total Maximum Daily Loads

TMDL EPA EPA TMDL

EPA 1985 TMDL
1992 1996
2000 7 EPA

1987 CWA
1990
; (CSO)
0]
EPA" s CSO Control Policy 1994
GIS
10 ha
Small Watershed Program
1,000
NGO

169



GIS 2000

CERP 1,500
30
5
40%
5
Satelights Eye
500km Governing Board

Governing Board
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Governing Board 5

Governing Board

Sunshine Act
Everglades Forever Act

— 94pp. 1999
2 USEPA Clean water Action Plan: Restoring and Protecting America’s Waters,
EPA-840-R-98-001 (1998)

214pp. 2001

10mg 1 10mg I T-N 10mg |2
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\ NH,* A T

\

NH;

oy N,,NO N,
H+
NH,* 0,
N
\NOZ_%OZ' N03

9-4-1
9-4-1
1970 1980
Water Framework Directive 3
EU
EU European Water Policy
EU

Water Framework Directive

1967 Directive on Dangerous Substances
1975 Surface Water Directive

1976 Bathing Water Quality Directive
1978 Fish Water Directive

1979 Shellfish Water Directive

1980 Drinking Water Directive

1988
1991 Urban Waste Water Treatment Directive
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1991 Nitrate Directive
1996 Directive for Integrated Pollution and Prevention Control(1PPC)

1998 New Drinking Water Directive
1995 European Parliament

1996 5 Water Conference

Drinking Water Detective

Urban Waste Water Derective EU
EU European
Commission EC European Water Policy
EC  Water Framework Derective European Parliament
NGO 25
EU Water Framework Directive 2000
EC Water Framework Directive

CWA Clean Water Act

CWA

Clean Water Action Plan

1980
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EU

Nitrate Directive Urban Waste Water Directive

River Basin Management Plan 6

Maas Schelde Rhine

EU

1953

10m

50
50

1953 1961

1 1,850ha
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100m km
/ /
/
1 2
3 2
3
1 2
2
100 240
0 2m
80
1966 1972
1971
1977 1990
50
5 20m
100m
10
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A
500m
100
EU
176pp. 1998
41
1 11 2001
41
38 44 2001
41
102 112 2001
20 7 434 437 1997
17 2 68 75 1994
214pp. 2001
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11
21

50 80

21

ODA

JICA

194

WHO

CoD

CoD



