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⁷

(T.P.+m) (m3/s) (ha) ( ) ( )

1961 S36. 9/16
18

( )
12,000 6,638   15,462  9,702   

1976 S51. 9/12 17 3.93 14,000 -       3,880   25,713  

6,188   -       1,503   

1990 H 2. 9/19 19 3.78 11,200 1,574   37      319     

260     -       -       

2004 H16. 9/29 21 2.49 10,100 362     5       12      

72      1       8       

H16.10/20 23 4.29 16,400 7,645   745     1,975   β

3,120   139     457     

2011 H23. 9/21 15 3.99 11,000 4,940   106     670     

774     -       -       

2014 H26. 8/ 3 12 1.03 11,900

H26. 8/10 11 3.11 10,400 2,989   29      118     

195     4       6       

β ─

11 ─ ⌐╟╡

10

1- 4 

51 16

16,400m3/s

16 23
7.6km
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1- 8 
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1- 9(2) 

ủ ⅛╪⅜™ (3 15 ⅛╠9 30 )│⁸5 ≢⁸3 ─ ╩ ╘≡⁸2 ≤∆

╩ ⁹√∞⇔⁸ 6 18 ⅛╠9 15 │ ╩+70cm⌐ ⁹

ủ ⅛╪⅜™ (10 1 ⅛╠3 14 )│- 50cm╩ ≤⇔√ ╩ ⁹

√∞⇔⁸12 1 ⅛╠3 14 ╕≢│ ─ ╩- 45cm⌐ ⁹
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ʿ
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T.P.+0.70 m 700ha

11 24

( 3,700 )

1- 9(5)

T.P. 0.45m
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1- 9(6



22

8 2

14 7
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ה ה 1
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ה ה 2
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5 ₈ 5 ♄ⱶ ⱨ◊꜡כ▪♇ⱪ ₉
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2- 1

2- 2

2- 3

2- 4 
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2- 1 
ủ ⌐ ⅜ ╢≤⁸ ≤ ⅜ ⇔ ≤⌂╢ ╣⅜№╢⁹

ủ │ ( )⅜ ⇔⌂™╟℮ ≢─ ╩ ∫≡™╢⅜⁸ │
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25

Â 51 4 109

Â 25 11

2- 2 

H13 H14
(1.25m) (2.15m)

ה ─

Ї     

(mm) (mm) (T.P.m) (m3/s) (T.P.m) (T.P.m) (T.P.m) (T.P.m)

1 S51.09.12 17 73 861 3.91 648.60 1.23 1.20 1.14 1.12

2 S54.09.29 16 79 211 3.77 608.26 1.77 1.73 1.51 1.40

3 S54.10.18 20 18 199 1.92 196.77 1.43 1.40 1.35 1.32

4 S57.09.24 S57.09.25 19 29 163 2.63 327.94 0.84 0.77 0.82 0.77

5 S62.10.16 S62.10.17 19 38 155 3.01 411.83 1.52 1.49 1.38 1.30

6 H02.09.18 H02.09.20 19 55 436 3.78 611.09 1.42 1.37 1.33 1.29

7 H12.09.11 H12.09.13 14 16 218 1.40 121.84 1.03 1.04 1.01 0.95

8 H13.08.21 H13.08.22 11 23 163 2.50 301.43 1.35 1.44 1.35 1.39

9 H15.08.08 H15.08.09 10 24 257 2.78 359.91 1.64 1.64 1.65 1.63

10 H16.06.11 H16.06.12 5 15 74 1.22 100.06 0.69 0.56 0.71 0.54

11 H16.06.21 6 14 43 1.34 114.34 1.12 1.46 1.09 1.44

12 H16.09.29 H16.09.30 21 43 166 2.49 299.44 1.86 1.80 1.84 1.63

13 H16.10.20 23 39 279 4.29 764.65 1.79 1.77 1.76 1.73

14 H21.08.09 H21.08.10 9 44 250 2.79 362.10 1.02 0.99 0.99 0.89

15 H23.09.02 H23.09.04 12 29 233 2.09 225.14 1.54 1.73 1.50 1.52

16 H23.09.19 H23.09.22 15 35 365 3.98 669.26 1.24 1.22 1.07 1.05

17 H25.09.04 H25.09.05 17 49 255 2.52 305.43 0.92 0.85 0.92 0.79

18 H25.09.16 H25.09.17 19 21 281 2.98 404.86 1.08 1.06 0.90 0.90

19 H26.08.08 H26.08.11 11 35 383 3.11 436.00 1.93 1.91 1.79 1.81

20 H28.09.19 H28.09.21 16 39 176 2.89 384.00 1.13 1.17 1.06 1.15

21 H29.08.07 H29.08.08 5 45 166 1.81 179.00 1.21 1.23 1.18 1.13

22 H29.10.21 H29.10.23 21 14 254 2.33 268.45 1.24 1.18 1.19 1.11

23 H29.10.28 H29.10.29 22 11 80 1.30 109.47 0.96 0.77 0.97 0.76

24 H30.09.04 H30.09.05 21 43 187 1.78 175.00 1.33 1.43 1.10 1.45

25 H30.09.29 H30.10.01 24 25 157 2.60 322.00 1.70 1.44 1.61 1.26
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4- 2 

Â 10 (H25 R4) 10,211
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4- 3 

Â

21

No.
⁷⁷(m3/s)

⁷

1 2.0000 │ ♄ⱶ

2 פֿ 0.0300 │ ♄ⱶ

3 ⱪכꜟ◓ 0.3470 ♄ⱶ ─

4 פֿ 0.1209 ♄ⱶ ─

פֿ꜡☿כ♩ 0.0164 ♄ⱶ ─

פֿ☻ꜟכ☿ 0.0150 ♄ⱶ ─

פֿ

פֿ꜡☿כ♩

פֿ☻ꜟכ☿
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H25 7.8 7.6
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6- 3 BOD
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Â 10 (H25 R4) BOD 0.5 2.6mg/L

0.5 3.5mg/L BOD 75%

Â

A 2 /L C 5 /L 0.5 /L
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H25 H26 H27 H28 H29 H30 H31 R2 R3 R4

(mg/L) BOD

H25 1.2 1.1

H26 0.6 0.5

H27 0.5 0.6

H28 0.6 0.7

H29 0.9 0.9

H30 0.8 0.7

R1 0.6 0.6

R2 0.8 0.8

R3 1.0 0.8

R4 0.9 1.1

0.8 0.8

6- 3 BOD

60

Â 10 (H25 R4) BOD ( ) 0.5 2.1mg/L

( ) 0.5 3.2mg/L BOD 75%

Â

B 3 /L 0.5 /L
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H25 6.3 5.7

H26 6.9 6.6

H27 6.0 6.5

H28 6.7 5.5

H29 6.4 7.2

H30 7.2 6.9

R1 5.7 6.7

R2 7.8 7.0

R3 6.6 7.2

R4 6.0 6.3

6.6 6.5

Â 10 (H25 R4) 2 27mg/L 2

16mg/L

Â

A 25 /L C 50 /L 1 /L
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H25 H26 H27 H28 H29 H30 H31 R2 R3 R4

(mg/L) SS

H25 5.4 5.8

H26 4.6 6.2

H27 4.5 4.6

H28 4.5 4.7

H29 6.1 5.8

H30 5.0 6.1

R1 5.3 4.8

R2 3.6 5.2

R3 5.9 5.4

R4 4.7 4.3

4.9 5.3

Â 10 (H25 R4) 2 21mg/L

2 17mg/L

Â

B 25 /L 1 /L
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6- 3 

0

3

6

9

12

15

H25 H26 H27 H28 H29 H30 H31 R2 R3 R4

(mg/L) DO

H25 10.5 10.1

H26 10.1 9.8

H27 9.6 9.8

H28 9.8 9.6

H29 10.1 10.0

H30 10.7 10.2

R1 10.1 9.8

R2 10.2 9.9

R3 10.3 10.1

R4 10.6 9.9

10.2 9.9

Â 10 (H25 R4) 7.7 12.5mg/L

7.0 14.8mg/L

Â

A 7.5 /L C 5 /L
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H25 H26 H27 H28 H29 H30 H31 R2 R3 R4

(mg/L) DO

H25 9.1 9.7

H26 8.6 9.4

H27 8.8 9.3

H28 8.6 8.8

H29 9.2 10.0

H30 9.5 10.0

R1 8.8 9.1

R2 8.8 9.0

R3 9.5 9.9

R4 8.9 9.1

9.0 9.4

Â 10 (H25 R4) 6.2 11.6mg/L

4.8 12.4mg/L

Â

B 5 /L
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H25 H26 H27 H28 H29 H30 H31 R2 R3 R4

(mg/L) T- N

H25 1.1 1.1

H26 0.88 0.93

H27 0.84 0.91

H28 0.81 0.85

H29 0.86 1.0

H30 1.0 1.0

R1 0.90 0.93

R2 0.92 0.91

R3 0.87 0.93

R4 0.82 0.92

0.90 0.94

Â 10 (H25 R4) 0.60 1.75mg/L

0.61 1.74mg/L

Â

Â
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2.5

H25 H26 H27 H28 H29 H30 H31 R2 R3 R4

(mg/L) T- N

H25 0.87 1.1

H26 0.74 0.88

H27 0.69 0.86

H28 0.68 0.78

H29 0.71 0.82

H30 0.77 0.90

R1 0.64 0.72

R2 0.59 0.78

R3 0.66 0.84

R4 0.64 0.79

0.70 0.84

Â 10 (H25 R4) 0.28 1.37mg/L

0.37 1.67mg/L

Â
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0.15

0.20

0.25

0.30

H25 H26 H27 H28 H29 H30 H31 R2 R3 R4

(mg/L) T- P

H25 0.063 0.062

H26 0.055 0.057

H27 0.055 0.059

H28 0.053 0.059

H29 0.049 0.059

H30 0.053 0.055

R1 0.046 0.054

R2 0.052 0.054

R3 0.054 0.056

R4 0.054 0.055

0.053 0.057

Â 10 (H25 R4) 0.020 0.123mg/L

0.027 0.145mg/L
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H25 H26 H27 H28 H29 H30 H31 R2 R3 R4

(mg/L) T- P

H25 0.075 0.062

H26 0.063 0.066

H27 0.057 0.062

H28 0.057 0.066

H29 0.057 0.060

H30 0.056 0.057

R1 0.052 0.055

R2 0.057 0.058

R3 0.066 0.060

R4 0.065 0.061

0.060 0.061

Â 10 (H25 R4) 0.024 0.171mg/L

0.026 0.193mg/L

Â
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a

H25 11 7.2

H26 12 10

H27 8.0 7.0

H28 8.8 8.7

H29 11 8.3

H30 14 10

R1 11 9.5

R2 12 8.0

R3 13 9.5

R4 17 9.1

12 8.8

Â 10 (H25 R4) 0.2

0.9

Â
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H27 3.8 4.5
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H29 8.6 11.2

H30 7.6 8.4

R1 4.5 4.5

R2 4.8 6.0

R3 9.9 12.3

R4 7.4 6.1

6.3 7.1

Â 10 (H25 R4) 1.2
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Â 4 4 40CFU/100mL
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Â 3 340 FU/100 4 380 /100
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Â 12 78CFU/100mL

3 200CFU/100mL B
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H25-29 H30-R4 H25-29 H30-R4 H25-29 H30-R4 H25-29 H30-R4

(ϴ) 17.6 17.8 17.7 18.0 17.5 17.7 17.8 17.9

pH 7.7 7.7 7.9 7.8 7.6 7.7 7.7 7.8

BOD(mg/L) 1.1 1.3 0.8 0.8 0.8 1.1 0.8 0.8

SS(mg/L) 6.5 6.7 5.0 4.9 6.3 6.8 5.4 5.1

DO(mg/L) 10.0 10.4 8.9 9.1 9.9 10.0 9.4 9.4

CFU/100ml 40 78 85 200

T-N(mg/L) 0.90 0.89 0.74 0.66 0.95 0.93 0.88 0.81

T-P(mg/L) 0.055 0.052 0.062 0.059 0.059 0.055 0.063 0.058

◒꜡꜡ⱨ▫ꜟa(ɡg/L) 10.1 13.4 5.8 6.9 8.3 9.3 6.8 7.5

βBOD│ 75% ╩ ∆⁹

β │ 90% ╩ ∆⁹

( ) ( ) ( ) ( )

10

6- 3 
10

74

Â 10

BOD SS (T- N) (T- P)

a
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Â 10 (H25 R4) 4

Â C A

*

0.6 1.2 0.8 0.9 0.8
pH 7.5 7.7 7.9 7.6 7.7

SS (mg/L) 3 7 5 7 5
DO (mg/L) 9.8 10.2 9.0 9.9 9.4

(CFU/100mL) 25 40 78 85 200
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( 11 )

6,900 3m3

m
3

m
3

m
3 7

H25 1,395,822,130 113,082,912 406,578,812 202 16 59

H26 1,484,377,459 118,240,992 445,507,191 215 17 65

H27 1,349,671,836 120,401,856 334,702,201 196 17 49

H28 1,291,805,953 105,274,944 314,239,312 187 15 46

H29 1,401,541,098 118,945,152 337,256,558 203 17 49

H30 1,392,819,551 140,651,424 363,877,374 202 20 53

H31(R1) 1,261,331,414 107,341,632 321,597,052 183 16 47

R2 1,300,107,123 95,263,776 286,325,263 188 14 41

R3 1,217,060,831 116,330,688 294,874,354 176 17 43

R4 1,062,383,545 92,855,808 245,287,204 154 13 36

1,384,643,695 115,189,171 367,656,815 201 17 53

1,246,740,493 110,488,666 302,392,250 181 16 44

1,315,692,094 112,838,918 335,024,532 191 16 49

Â 5 (H30 R4 ) 154 / 202 / 181 /
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Â a OECD

Â

10 (H25 R4)

6- 10 ( )
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T-P
(mg/L)

0.010
0.010
0.035

0.035
0.100

a
(ɡg/L)

2.52.5 88 25

a
(ɡg/L)

8.08 2525 75

⁷

0.016

2.8

6.4

⁷

OECD

( )

0.053

11.7

50.4

0.057

8.8

63.7

( )
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pH
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Â pH H25 5 8.9 8 8.8

H26 5 8.7 6 8.6 H30 7 8.8

R2 5 8.7

Â DO

Â

A 8.5
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A 7.5mg/L
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Â pH H25 8 8.8 H26 5

8.8 H27 8 8.8 H30 7 8.6 R4

4 8.8

Â DO

Â

C 8.5

C 6.5

C 5 /L
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86

Â 14.6 17.6 54.1

Â R4 323,739

74 92.9

Â

14.6%

17.6%

6.5%

54.1%

3.5%

3.7%

3 3


