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(1)  

 3-1-1 3 ( )  
 

 3-1-1  

  

    

    

    

 
(2)  

 3-1-2  3-1-4 ( ) 
 

 3-1-2  (1) 

  
  21 5 19 ( ) 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 



 

 3-2 

 
 3-1-3  (2) 

  
  21 5 19 ( ) 

 

 

 
 

 
 

 
 

1
 

 
 3-1-4  (3) 

  
  21 6 12 ( ) 

 
 

 

 

 



 

 3-3 

 
 

 
 
(1)  

 
 3-1-5  

( ) 
 

 3-1-5  

   

 
 

2004
  

 
 

  

 

 

 
 

 
 

1
  

 
   

 
    

 
300   

 
   

 

 
   

 



 

 3-4 

 
(2)  

 3-1-6  3-1-8
 3-1-9  3-1-10 ( ) 

 
 3-1-6  (1) 

  

  

 
  
 8,000m2 
 140cm  
  ( ) 
 COD 4.3mg/L T-P 0.8mg/L SS 0.067mg/L 
  

 
 

(H14 16)  
( )  

 ( ) 
 
( 11,000m2) H8  

7 8  
 

 

 
 ( ) 
 (1.44km2) 39% (0.55km2) 45% 
 70cm 160cm  
  
 pH 7.4 DO 7.6mg/L BOD 2.3mg/L COD 9.8mg/L 

 T-N 0.86mg/L T-P 0.072mg/L SS 10mg/L 
  

 
 

(H21.7) 3.5ha 12t  
 

 
 

 



 

 3-5 

 
 3-1-7  (2) 

  

 

 
  
 14,350m2 
 30cm  
  
  
  

 
 

(3 4 ) 
(3 7 5 ) 

(12 2 )  
(3 5 1 ) 

( ) 

 

 
  
 5,694m2 
 30cm  
  
 pH 6.37 6.5 T-P 7.8 9.2mg/100mg 
  

 
 

(H17,21)  
(H17 )  

(H21)  

 

 
 ( ) 
 6,000m2 
 30 60cm 
  
  
  ( ) 

 
 

(4 6 )  
(10 3 ) 

 10 3  
( )  

 
( ) 

1 100  
 



 

 3-6 

 
 3-1-8  (3) 

  

 

 
  
 734m2 
 30 60cm  
  
  
  

 
 

(3 4 )  
(5 6 )  

(10 )  

 ( ) 

 
 ( ) 
 16ha 
 150cm  
  
 pH 8.8 DO 9.3mg/L BOD 1.8mg/L COD 4.4mg/L 

 T-N 0.39mg/L T-P 0.033mg/L SS 4mg/L 
  

 
 

(6 8 )  
 

 
H20  

2  
(1 6  5,589m2 21.54t 2 8  900m2 5.2t) 

 



 

 3-7 

 
 3-1-9  (1) 

  
  22 1 27 ( ) 

 
2 1980 1998

5 6  
4  

 
 

 
 

 

 
 

8
9  

 
 

 ( ) 
 

5  
 

H20  
H21  ( ) 

 
 

COD  

 
 

( )  
10  

3  
 

 

 



 

 3-8 

 
 3-1-10  (2) 

  
  22 2 1 ( ) 

 
 

( ) ( 10m 10
30cm)  

550
 

 
 

 
 

 
6 8  

1.5m  
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2009
(Global Positioning System GPS)

 
 
(1)  

(Geographic Information 
System GIS) 1/5,000  

2009
 

 3-2-1  
 

 3-2-1  

    

1965  9  30   MKT653X-C6-4  

1968  6  9   MKT683-X-C11A-5  

1979  6  22   KT791Y-C2-4  

1981  7  13   KT812Y-C4A-2  

1999  5  30   CKT992X-C8-C3  

2005  10  24   CKT20053X-C12-4  

2009  8  15     

 
 
 
 
 
 
 
 
 
 
 
 
 

 
GIS

1/5,000
 

(
)

 
10

GPS
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(2)  
a.  

 3-2-2  3-2-1  
1965 1.5ha 1981 16

10.3ha 1999 9.5ha( 5
) 2009 8 18.7ha  

( )
(2009

) 1999  
 

 3-2-2  

[m] 
  

[ha]   

1965  9  30  1.5 200 80 

1968  6  9  1.8 250 90 

1979  6  22  9.2 590 230 

1981  7  13  10.3 610 250 

1999  5  30  9.5 660 170 

2005  10  24  14.5 740 290 

2009  8  15  18.7 780 350 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3-2-1
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b. 1965  

1965  3-2-2  
(2009  )

1.5ha  
200m 80m  

1964 (1964 5
 1949 1  1949 1  1947 10  )

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3-2-2 1965  
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c. 1968  

1968  3-2-3  
250m 90m

1.8ha  
1965 3 50m(+25%)

10m(+13%) 0.3ha(+20%)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3-2-3 1968  
 2008  
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d. 1979  

1979  3-2-4  
590m 230m

9.2ha  
1968 11 340m(+136%)

140m(+156%) 7.4ha(+411%)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3-2-4 1979  
 2008  
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e. 1981  

1981  3-2-5  
610m

250m 10.3ha  
1979 2 20m(+3%) 20m(+9%)

1.1ha(+12%)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3-2-5 1981  
 2008  
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f. 1999  

1999  3-2-6  
5

660m 170m 9.5ha  
1981 18 50m(+8%)

80m(-32%) 0.8ha(-8%)  
400m (1993 2001 )

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3-2-6 1999  



 

 3-16 

 
g. 2005  

2005  3-2-7  
740m 290m

14.5ha  
1999 6 80m(+12%)

120m(+71%) 5.0ha(+53%)  
1999 2005 (2003 ) (2000 )

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3-2-7 2005  
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h. 2009  

2009 2008 2 GPS  
3-2-8  

780m 350m
18.7ha  

2005 3 40m(+5%)
60m(+21%) 4.2ha(+29%)  

2008 1  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3-2-8 2009  
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4
4  

 
(1)  
a.  

(L-1)
(L-3) (L-4) (L-5) 4  

GPS
 3-3-1  3-3-1  

 
 3-3-1  

  GPS (WGS1984) 

( ) L-1 N 35.856653  
E 140.035786  

( ) L-3 N 35.856853  
E 140.031544  

( ) L-4 N 35.855253  
E 140.030961  

 L-5 N 35.855253  
E 140.030961  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 3-3-1  



 

 3-19 

 
b.  

(5 ) (7 )
(10 ) (12 ) 4

 
 

3-3-2

 
 
c.  

 3-3-2 1m 1m  
 

 ( )  

 (
)  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 ( )
 

( )
( )

( ) 

  

 
  
  

 

 
 

 

 
 
 

  

 
 

 
   

 3-3-2  



 

 3-20 

 
d.  

 3-3-2  
 

 3-3-2  

  

  
127 (S63) .2.1  

  
127 (S63) .3  

 CHN  
(H13) .4.7  

 (CHN ) 
, (H13) .14A  

  
127 (S63) .19.1  

  
127 (S63) .4  
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(2)  
a.  

 3-3-3  

 

 
 

 3-3-3  ( ) 

 21 5 26  

L-1 ( ) 
1.35m 

 

L-3 ( ) 
1.60m 

  
 L-4 ( ) 

1.00m 

 

L-5  
0.75m 

 

 



 

 3-22 

 
 3-3-4  3-3-3  3-3-8  

 

 L-3 L-5 L-4 L-1 L-5 L-4 L-3 L-1
 

 L-3 L-5  

 L-5 L-1  

  

  

 

L-4 L-5  

 

 

 
 3-3-4  ( ) 

   
[g] 

 
[g] 

 
[%] 

 
[mg/g] 

 
[mg/g] 

 
[%] 

 600 47.8 42.4 39.6 5.42 88.0 

 1,200 76.4 35.9 26.7 6.71 83.2 
L-1 

 
 

 3,200 294 35.4 24.0 6.02 83.4 

 700 63.1 43.3 40.5 5.83 87.9 

 2,300 137 35.0 28.6 7.82 81.9 
L-3 

 
 

 3,900 398 38.4 18.6 5.60 88.6 

 560 43.1 42.9 39.9 5.58 88.7 

 1,360 89.4 33.9 26.0 6.50 82.1 
L-4 

 
 

 3,400 486 38.6 9.85 3.83 89.6 

 500 45.5 42.0 36.9 5.03 87.3 

 1,000 68.6 36.8 24.2 6.96 85.9 L-5 
 

 5,200 866 36.7 11.3 3.46 88.6 
 

 
  

 



 

 3-23 

 
 
 
 
 
 
 
 
 
 
 

 3-3-3 ( )  3-3-4 ( ) 
 
 
 
 
 
 
 
 
 
 
 

 3-3-5 ( )  3-3-6 ( ) 
 
 
 
 
 
 
 
 
 
 
 

 3-3-7 ( )  3-3-8 ( ) 

  
 



 

 3-24 

 
b.  

 3-3-5  
1.5m  

 
0 3 m2

 
 

 3-3-5  ( ) 

 21 7 29  

L-1 ( ) 
1.38m 

 

L-3 ( ) 
1.60m 

  
 L-4 ( ) 

1.10m 

 

L-5  
0.80m 

 

 



 

 3-25 

 
 3-3-6  3-3-9  3-3-14  

 

 L-1 L-4 L-5 L-3  

 L-1 L-5  

 L-5 L-3  

  

  

 

L-4 L-5  

 

 



 

 3-26 

 
 3-3-6  ( ) 

   
[g] 

 
[g] 

 
[%] 

 
[mg/g] 

 
[mg/g] 

 
[%] 

 130 17.0 

 2,700 490  

 140 22.8 

45.3 34.4 4.17 89.3 

 550 41.7 

 9,200 999  

 760 66.1 

42.7 13.9 3.64 88.7 

L-1 
 

 

  4,800 461 37.5 21.5 5.22 75.9 

 640 79.6 

 910 160  

 80 9.1 

44.9 36.1 4.87 88.7 

 930 87.9 

 3,500 340  

 280 20.8 

40.7 16.9 3.81 89.1 

L-3 
 

 

  2,800 265 39.8 19.8 5.76 80.1 

 80 10.2 

 1,400 289  

 110 17.7 

43.0 25.5 4.18 88.7 

 130 10.9 

 4,700 572  

 280 29.0 

42.3 9.40 2.90 90.5 

L-4 
 
 

  5,600 705 38.2 14.8 4.42 82.6 

 40 3.9 

 1,300 249  

   

44.3 26.9 4.41 89.9 

 50 3.9 

 2,400 316  

   

42.2 8.62 3.16 91.4 

L-5 
 

  6,200 626 41.4 7.83 3.68 87.4 
  

 



 

 3-27 

 
 
 
 
 
 
 
 
 
 
 

 3-3-9 ( )  3-3-10 ( ) 
 
 
 
 
 
 
 
 
 
 
 

 3-3-11 ( )  3-3-12 ( ) 
 
 
 
 
 
 
 
 
 
 
 

 3-3-13 ( )  3-3-14 ( ) 

  
 



 

 3-28 

 
c.  

 3-3-7  
 

L-4 L-5
 

 
 

 3-3-7  ( ) 

 21 10 6  

L-1 ( ) 
0.95m 

 

L-3 ( ) 
1.20m 

  
 L-4 ( ) 

0.70m 

 

L-5  
0.20m 

 

 



 

 3-29 

 
 3-3-8  3-3-15  3-3-20  

 

 L-1 L-3 L-4 L-5 L-1 L-3 L-5 L-4
 

 L-1
L-5 L-4  

 L-1
L-5 L-4  

  

  

 

L-4 L-5  

 

 

 



 

 3-30 

 
 3-3-8  ( ) 

   
[g] 

 
[g] 

 
[%] 

 
[mg/g] 

 
[mg/g] 

 
[%] 

   

 1,700 232  

   

42.4 22.0 2.67 87.0 

 75 4.7 

 4,800 540  

   

42.3 7.68 1.41 91.5 

L-1 
 

 

  6,900 1,370 39.9 15.6 3.18 92.4 

 130 19.3 

 1,100 222  

   

42.7 20.8 2.80 85.9 

 300 28.5 

 2,900 362  

   

43.5 8.76 1.39 91.6 

L-3 
 

 

  4,700 847 40.0 15.1 3.17 88.5 

 45 4.1 

 690 103  

   

42.6 15.8 1.88 85.8 

 55 3.9 

 1,900 258  

   

42.9 7.21 1.30 92.3 

L-4 
 
 

  2,000 309 37.3 9.23 2.86 87.6 

   

 920 145  

 35 9.8 

42.6 12.7 1.93 88.2 

   

 1,100 262  

 110 24.4 

43.8 4.53 1.22 94.6 

L-5 
 

  1,800 342 39.7 10.5 2.29 92.6 
  

 



 

 3-31 

 
 
 
 
 
 
 
 
 
 
 

 3-3-15 ( )  3-3-16 ( ) 
 
 
 
 
 
 
 
 
 
 
 

 3-3-17 ( )  3-3-18 ( ) 
 
 
 
 
 
 
 
 
 
 
 

 3-3-19 ( )  3-3-20 ( ) 

  
 



 

 3-32 

 
d.  

 3-3-9  
 

 

4  
 

 3-3-9  ( ) 

 22 1 5  

L-1 ( ) 
1.10m 

 

L-3 ( ) 
1.25m 

  
 L-4 ( ) 

0.60m 

 

L-5  
0.25m 

 

 



 

 3-33 

 
 3-3-10  3-3-21  3-3-26  

 

 L-1 L-3 L-5 L-4 L-1 L-5 L-3 L-4
 

 L-1 L-3 L-4 L-5
470g  

 L-3 L-1
L-4  

 L-1 L-3
 

  

 L-1 L-3 L-4 L-5  

 

 

 
 3-3-10  ( ) 

   
[g] 

 
[g] 

 
[%] 

 
[mg/g] 

 
[mg/g] 

 
[%] 

       

 2,300 274 43.3 12.2 1.24 91.9 
L-1 

 
 

 5,300 917 37.8 18.2 2.92 91.5 

       

 2,400 251 44.1 15.9 1.60 89.9 
L-3 

 
 

 2,000 401 39.8 16.9 3.62 93.1 

       

 1,600 191 41.7 12.0 1.25 84.9 
L-4 

 
 

 2,000 447 38.7 10.2 2.48 93.2 

 470 46.2 
 

 50 14.5 
39.8 15.1 1.48 80.2  

 1,200 250 44.3 7.27 1.05 93.4 
L-5 

 

 2,300 587 37.6 10.1 2.09 91.0 
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 3-3-21 ( )  3-3-22 ( ) 
 
 
 
 
 
 
 
 
 
 
 

 3-3-23 ( )  3-3-24 ( ) 
 
 
 
 
 
 
 
 
 
 
 

 3-3-25 ( )  3-3-26 ( ) 
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(Acoustic Doppler Current Profilers ADCP)  
 
(1)  
a.  

ADCP
 

 
 3-4-1  

 WH-ADCP  
(Teledyne RD Instruments) 

  

 1  

 
 0.3m 0.1m  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


