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( 61 )

97 11 4 0970085738

97 12 22

0970097889B  

( )

37

( 61 )

99 1 4 0990000620A  

98~101 7

182K+720 195K+995 ( ) 209K+117 212K+700( )

 

 

5

5 ( )

1 5

5 1

(

188K+500~189K+500 194K+800~195K+800 210K+700~211K+700)  
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188k+500~189k+500    

194k+800~195k+800   

200k+840   

197k+200~197k+600   

201K+000~202k+500K   

208k+000~208k+800   

 

 

1.  
2.182K+720~190K+024.487  
3.209K+117~212K+700  
4.187K~188.5K  
5. 17 152  
6.190K+024.487~209K+117  
7. 188K+500~189K+500 194K+800~195K+800
210K+700~211K+700  
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3 

 

 
 

 
1-1  

5
5 (182K+720

195K+995 209K+117 212K+700) 182K+720 195K+995
209K+117 212K+700 190K+024.487~193K+270(WH50 )
- 187K-188.5K

17 152 148 ( )  

       (%) (%)          

182K+720-184K+820(WH49 )  100 100  

184K+820-187K+910(WH49-1 ) 100 100  

187K+910-190K+024.487(WH49-2 ) 100 100  

190K+024.487-193K+270(WH50 ) 93.36 97.6  

193K+270-195K+995(WH50-1 ) 100 100  

195K+995-199K+780(WH50-2 )    

199K+780-202K+940(WH51 )    

202K+940-204K+900(WH51-1 )    

204K+900-208K+378(WH52 )    

208K+378-209K+117(WH53A )    

209K+117-210K+522(WH53B ) 100 100  

210K+522-212K+700(WH53-1 ) 100 100  

1 ~ 3 (98 4 12 ) 1 ~ 15 (99 1
~102 9 ) 1 (102 10 ~12 )
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187k-188.5k  
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5 

1-2  
15

1-2
 

1-2  
    

 

 
( ) 

15 10 25 59 6503

5  
 

 
( ) 

15 2 2 3 312   

 
( ) 

15 3 8 10 172   

 
( ) 

15 54 122 139   

( ) 15 1 2 3 15   
 

( ) 
 15 5 7 9 65   

 
( ) 

15 1 1 1 1   

( ) 

(RPI) (
) ( )

( )
( )  

 

 

1-3  
( ) (

) 3136
1-3.1 1-3.2  
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1-3.1  
       

 
 

 

(182.7k~188.5k)

500m 5  

187k~188.5k

5 1~3

2km

( ) 4

500m 5

1km(

)  

 

500m

5 1  

1  

2 (

1 ) 

:  

:  

 
 

 

102/07/08~09

102/08/08~09 102/9/05~06 

 

102/07/08~09

102/08/08~09 102/9/05~06 

 

102/07/08~09

102/08/08~09 102/9/05~06 

 

102/07/08~09

102/08/08~09 102/9/05~06 

 

 

 

 

-  

-  
1  

:  

:   

102/08/28 

 
-  

-  
1  

NIEA W217.51A 

NIEA W424.52A 

NIEA W421.57C 

NIEA W510.54B 

NIEA W516.54A 

NIEA W210.57A 

NIEA W203.51B 

NIEA W447.20C 

 

NIEA W448.51B 

NIEA W330.52A 

NIEA W306.52A 

NIEA W306.52A 

NIEA W306.52A 

NIEA W306.52A 

NIEA W306.52A 

NIEA E202.53B 

NIEA W406.52C 

NIEA W219.52C 

 

102/08/28 
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1-3.2  
    

 
 

 

(TSP,PM10) 
(SO2) 
(NO,NO2) 
(CO) 

(O3) (Pb) 

( ) 
( ) 
( ) 

 
 

 

186K+300( ) 
195K+990( ) 

( ) 
 

 
 
 
 

 

(Leq
Lmax) 

 1     

(Leq  
Lmax Lx) 

( ) 
( ) 

( ) 
( ) 

 
 

 

186K+300( ) 
195K+990( ) 
199K+800( ) 
209K+140( ) 

 
 
 
 

 

( ,
, ,pH, 

SS,BOD,COD, 
NH3-N) 

   

( ,
 ,  ,  
 ,  , 

 ,  ,pH,  
DO,  SS,  Pb  

( ) 
( ) 
( ) 
( ) 
( ) 

 
 

 

185K+100( ) 
188K+100( ) 
196K+200( ) 
200K+500( ) 

 
 
 

 

 
 

 
 

 

  

 
 
 
 
 

 

( )  
187-188.5k 
197-200.5k 
201-208k 

( )

 

-4

-188.5k( ) 
-200.5k( ) 
-208k (  

 ( ) 
( ) 
( ) 
( ) 
( ) 

 

 

185K+100( ) 
188K+100( ) 
196K+200( ) 
200K+500( ) 
208K+800( ) 

 
 

 
 

 17  
 17  148  
 17  150  
 17  152  

 
 

 

182K+720( ) 
195K+960( ) 
200K+600( ) 
209K+700( ) 

 
 
 
 

 

 
 500  

 
 
 

 
 
 
 

 
 

 

 

-189.5K( ) 
94.8K-195.8K( ) 
97.2K-197.6K(

) 
200.84K( ) 
201K-202.5K(  
) 
208K-208.8K( ) 

-211.7K( ) 
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1-3  

182k+720~190k+024.487 193K+270 195K+995 209k+117~212k+700  

1-4  
1-4  
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1-5 /  

1-5.1 /  
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1-5.2 /  

1-5.2 (1/2) 

    
 

(mL) 
        

 1000    

pH  300    

(DO) 

( ) 

300 BOD    

 500   24

4

 

 

 500    

 300    

(BOD) 1000  4  48  

(COD) 100   
pH<2 4  

7  

 500   
pH<2 4

 

7  

(SS) 500  4  7  

 100  4  48  

 50 

 

 

28  
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1-5.2 (2/2) 

    
 

(mL) 
        

 250  ,4  24  

 

( ) 
200 

1+1
 

pH<2(
,

,

pH<2)  

6  

 500 
(1 1)

 
1. (TFE) 
2.

 
3.

 

pH
2

4 1L
2mL 20

(W/V)

(1 1)
(4 )

 

mg/L

35

0.001mg/L
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1-5.3  
1-5.3 (1/3) 

     

 

(Precisa 180A METTLER 

B204-S SARTORIUS 

LA130S-F) 

   -- 

    

    

  (
) 

   

  -- 

  
 

 

  
 

 

 

(Precisa 3000D) 

   -- 

    

    

  ( )    

  
 

 

  
 

 

pH  

(WTW330i WTW720) 

    

 

(WTW cond330i YSI85) 

  0.01M KCl
 

 

  0.1 0.01 0.001N 
KCl  

 

BOD  

(Firstek RI-101)  
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1-5.3 (2/3) 
              

 

(Memmert U-30) 

    

 
   

 

( ) 

    

 

(Firstek CC-35 WISDOM 

MD-303) 

    

 

(AMA) 

( )    

( )    

( )    

(WTW330i) 
    

 

(  HD-001-7) 

   -- 

 

(HACH /USA 2100N) 

  (
) 

 

 
(HITACHI U-2001) 

   -- 
  30  -- 

    

( ) 
(PERKIN ELMER 700) 

   -- 

  
PE   

SmartPark DQ-3
(MILLIPORE 

SmartPark DQ-3) 

5
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RO
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1-5.3 (3/3) 
              

SmartPark 
DQ-3

(MILLIPORE 

SmartPark DQ-3) 

5

 

   

 
   

RO
 

   

(

 

    

(
) 

( ) 
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1-5.4  

1-5.4  

1-5.4  

       

 

  

(RPD ) 

 

( ) 

 

( ) 

 NIEA W217.51A   ±0.5    

pH  NIEA W424.52A   ±0.2    

(DO) NIEA W421.57C mg/L 0.1 20   

 NIEA W203.51B mho/cm  ±3%    

 NIEA W447.20C psu  1   

    mv  ±20mv    

(BOD) 
NIEA W510.54B mg/L 1.0 20  80~120 

(COD) 
NIEA W515.54A mg/L 1.8 20 80~120 80~120 

 NIEA W516.54A mg/L 2.0 20 80~120 80~120 

 NIEA W448.51B mg/L 0.02 20 80~120 80~120 

(SS) NIEA W210.57A mg/L 0.5 10   

 NIEA W219.52C NTU 0.05 20  95~105 

 NIEA W406.52C mg/L 1.8 20 80~120 80~120 

 NIEA E202.53B CFU/100mL  0.4    

 NIEA W306.52A mg/L 0.01 20 80~120 80~120 

 NIEA W306.52A mg/L 0.01 20 80~120 80~120 

 NIEA W306.52A mg/L 0.02 20 80~120 80~120 

 NIEA W306.52A mg/L 0.006 20 80~120 80~120 

 NIEA W306.52A mg/L 0.08 20 80~120 80~120 

 NIEA W330.52A mg/L 0.0003 20 80~120 80~120 

: 1.  
2.  
3. 0.4  
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1-5.5  

 

(S N1
N2 E5)

 

 

95%
ND ND<

ND ND<
 



 19 
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2-1  

 

1.  
: 102/07/08~09 102/08/08~09 102/9/05~06 54

122 139 84 ( 60.43%)
15 ( 10.79%) 18 ( 12.94%) 22 ( 15.83%)

83 ( 59.71%) 31 ( 22.30%) 25
( 17.99%) 4 4 4 3 3 3

41 92 107 6 23 25 (
2-1.1)  

 
 

2-1.1  

 

     

102

2  

102

3  

102

2  

102

3  

102

2  

102

3  

102

2  

102

3  

102

2  

102

3  

  4 4 3 3 41 41 6 6 54 54 

  4 4 3 3 92 92 23 23 122 122 

  4 4 3 3 107 107 25 25 139 139 

  4 4 0 0 61 61 19 19 84 84 

  0 0 1 1 12 12 2 2 15 15 

  0 0 0 0 17 17 1 1 18 18 

  0 0 2 2 17 17 3 3 22 22 

  0 0 0 0 0 0 0 0 0 0 

  4 4 1 1 62 62 16 16 83 83 

  0 0 0 0 30 30 1 1 31 31 

  0 0 2 2 15 15 8 8 25 25 

 
2.  
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3. ( 2-1.1) 

 ( 3)  
 

 ( 2)  
 

 ( 0)  

 
 ( 0)  

 
4.  

  

5 1x2
 

8m
(

96.7%)( 2-1) H´ 0.07 S 3 N1 N2 
(E5) 0.94 1.07 1.07 0.93( 2-1)

 
7m

( 89.0%)( 2-1) H´ 0.22 S 6
N1 N2 (E5) 0.80 1.24 1.25 0.03( 2-1)

 
7m

( 46.7%)(
2-1) H´ 0.45 S 4 N1 N2 
(E5) 0.40 1.57 2.48 2.60( 2-1)

 
6m

( 58.3%)( 2-1) H´ 0.47 S 5
N1 N2 (E5) 0.43 1.59 2.31 2.21( 2-1)
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5m

(
51.7%)( 2-1) H´ 0.59 S 6

N1 N2 (E5) 0.34 1.81 2.98 2.46( 2-1)  
 

~

 
 

2-1.2  

    

 

102 04  102 05  102 06  102 07  102 08  102 09  

(%) (%) (%) (%) (%) (%) 

 0 1 1 0 0 0 

 0 3 2 3 2 2 

 0 0 0 0 0 0 

 60 92 95 96 97 97 

 2 2 1 1 1 1 

 0 0 0 0 0 0 

 1 2 1 0 0 0 

 0 0 0 0 0 0 

 1 0 0 0 0 0 

 0 0 0 0 0 0 

 

2-1.3  

    

 

102 04  102 05  102 06  102 07  102 08  102 09  

(%) (%) (%) (%) (%) (%) 
 94 95 94 90 92 85 

 2 2 1 2 1 5 

 0 0 0 2 2 4 

 1 1 1 1 1 2 

 1 1 1 0 0 2 

 2 1 0 0 0 0 

 0 0 1 5 3 2 

 0 0 0 0 0 0 
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2-1.4  

    

 

102 04  102 05  102 06  102 07  102 08  102 09  

(%) (%) (%) (%) (%) (%) 

 30 40 32 40 40 45 

 5 2 5 5 6 5 

 40 37 45 45 50 45 

 0 3 1 8 4 5 

 

2-1.5  

    

 

102 04  102 05  102 06  102 07  102 08  102 09  

(%) (%) (%) (%) (%) (%) 
 95 92 92 65 50 60 

 2 2 2 2 10 5 

 2 2 1 30 35 15 

 1 2 2 2 5 10 

 0 2 2 0 0 0 

 0 0 0 1 0 5 

 

2-1.6  

    

 

102 04  102 05  102 06  102 07  102 08  102 09  

(%) (%) (%) (%) (%) (%) 

 45 50 55 60 50 45 

 16 15 15 25 15 20 

 30 25 25 10 25 10 

 3 2 3 2 3 10 

 2 2 2 3 7 3 

 0 0 0 0 0 12 

 

 
5.  
     54 122 139
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6. 96
 

96
( 4.2) 96

-
96  

 
2-1.7  

 (98-101) 
 

(96) 

   

 
  

 

 
 

 

( ) 

   

 

7.  

( 2-1.8)  
2-1.8  

\  

 

S H'  N1 N2 E5 

101 
 

102 
 

102 
 

102 
 

101 
 

102 
 

102 
 

102 
 

101 
 

102 
 

102 
 

102 
 

101 
 

102 
 

102 
 

102 
 

101 
 

102 
 

102 
 

102 
 

101 
 

102 
 

102 
 

102 
 

                        

 6 6 6 6 0.38 0.30 0.15 0.07 0.85 0.70 0.88 0.94 1.47 1.35 1.16 1.07 1.18 1.42 1.14 1.07 0.38 1.19 0.90 0.93 

 8 7 6 6 1.17 0.20 0.12 0.22 0.44 0.81 0.90 0.80 3.23 1.22 1.13 1.24 2.29 1.23 1.11 1.25 0.58 1.03 0.85 0.03 

 4 4 4 4 0.64 0.39 0.40 0.45 0.69 0.46 0.44 0.40 1.89 1.48 1.49 1.57 1.45 2.17 2.26 2.48 0.51 2.46 2.55 2.60 

 6 6 5 5 0.89 0.49 0.15 0.47 0.48 0.43 0.87 0.43 2.45 1.64 1.16 1.59 2.10 2.32 1.15 2.31 0.76 2.07 0.93 2.21 

 5 5 5 6 0.97 0.60 0.51 0.59 0.41 0.28 0.37 0.34 2.65 1.83 1.66 1.81 2.44 3.52 2.70 2.98 0.87 3.04 2.58 2.46 

 



1
15

 
25

 

 
2-

1.
1

 



1
15
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2-

1.
2 
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1~5

1~5 15
10 25 59 6503 10 25 40 3161

5 14 41 3342  

 
( )  

1.  
: 102/07/08~09 102/08/09~10 102/9/10~11

10 25 40 3161 ( 2-1.10)

 
2.  

5 12.5%  
3.  

3 ( )
2 ( ) 5 (

2-1.2) 12.5%  
98 3 5 75 99 3

3 10 100 3 4 36 101 3
4 40 5 40 98 3

98 3 3
3  

4.  
2

 (325 ) (204 ) (115 )
10.3% 6.5% 3.6%

 
5.  

40 22 1 4
1 4
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4 3 1
55.0% 2.5% 10.0% 2.5% 10.0% 10.0%

7.5% 2.5%  
6.  

10 25 40 3161 10
26 45 2838 34 66.7%

11
6  

7.  
98 3 41 4701 5 125 99
3 32 2414 3 34 100 3
32 2588 2 34 101 3 35 2981

2 88 40 3161 ( 2-1.4)
6 366 98 3

 
3 98 3 99 ~102

3 99 3

 
8.  
[ 1] 

6 17 28 525

4
14.3% 2 (

) 1 ( )
10.7% (193 ) 36.8%

( )
 

[ 2] 
8 15 21 604

4
19.0% 2 (
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) 9.5% (299 )
49.5%

( )  
[ 3] 

5 17 25 662

4 16.0%
2 ( )

8.0% (197 )
29.8%

( )  
[ 4] 

4 14 23 398

4 17.4%
1 ( ) 1

( ) 8.7% (145 )
36.4%

( )  
[ 5] 

8 21 34 972

4 11.8%
2 ( ) 2

( ) 11.8%
(201 ) 20.7%

( )
 

 

( )  
1.  

: 102/07/08~09 102/08/09~10 102/09/10~11
5 14 41 3342 ( 2-1.11)
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2.  

3 7.3%  
3.  

1 ( ) 1
( ) 2 ( 2-1.2) 4.9%  

98 3 1 30 99 3
1 40 100 3 2 227 101

3 2 92 2 93 2 (100
101 102 3 ) 100 3 1

3  
4.  

(1280 )
(367 ) (290 ) 38.3% 11.0% 8.7%

 
5.  

41 13 9
4 1 4

8 2
31.7% 22.0% 9.8% 2.4% 9.8% 19.5% 4.9%  

6.  
5 14 41 3342 6 16

42 2871 35 72.9%

7
6  

7.  
98 3 23 3348 9 2256 99
3 38 3008 20 2123 100 3

33 3024 11 1887 101 3
43 3493 18 2465 41 3342 ( 2-1.6)
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18 2307 101 3
99 3 101 3

 
8.  
[ 1] 

5 13 22 322

3 13.6% 1
( ) 4.5%

(100 ) 31.1%
 

[ 2] 
4 9 11 174

1
( ) 9.1%

(36 ) 20.7%
 

[ 3] 
4 11 18 490

1 5.6% 1
( ) 5.6%

(220 ) 44.9%
 

[ 4] 
5 12 27 1851

2
7.4% 1 ( )

3.7% (900 ) 48.6%
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[ 5] 
4 9 14 505

1 (
) 1 ( )

14.3% (259 ) 51.3%

 
 

( )  
3 98 4~12

11 32 71 99 1 15
12 35 98 69
69.0% 2

29

 
 

( ) 96  
96 33 104 18

36 100 ( 2-1.12) 96

20

16 96

 
 

( )  
7~9 2 4 2 8

1 2 1 7 9

8 9
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2-1.9 (1/3) 

    
  

 

   Tachybaptus ruficollis     /  

   Ardea cinerea      

     Ardea alba     /  

     Mesophoyx intermedia     /  

     Egretta garzetta     / /  

     Bubulcus ibis      

     Nycticorax nycticorax     / /  

     Ixobrychus cinnamomeus      

     Ixobrychus sinensis     /  

    Threskiornis aethiopicus      

   Anas acuta      

     Anas penelope      

     Anas crecca      

   Pandion haliaetus   II  

    Circus spilonotus   II /  

     Elanus caeruleus   II  

    Falco tinnunculus   II  

   Turnix suscitator Es    

    Amaurornis phoenicurus      

     Gallinula chloropus      

     Porzana fusca      

     Gallirallus striatus Es    

    Rostratula benghalensis   II  

    Himantopus himantopus     /  

    Glareola maldivarum   III  

    Charadrius alexandrinus     /  

     Charadrius dubius     /  

     Charadrius leschenaultii     /  

     Charadrius mongolus     /  

     Pluvialis fulva      

     Pluvialis squatarola      

     Vanellus vanellus      
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2-1.9 (2/3) 

    
  

 

   Arenaria interpres      

     Calidris acuminata      

     Calidris alpina      

     Calidris canutus      

     Calidris ferruginea     /  

     Calidris ruficollis      

     Calidris subminuta      

     Calidris tenuirostris      

     Calidris alba      

     Gallinago gallinago      

     Limosa lapponica     /  

     Numenius arquata      

     Numenius madagascariensis      

     Numenius phaeopus     /  

     Tringa brevipes      

     Tringa glareola     /  

     Actitis hypoleucos      

     Tringa nebularia      

     Tringa stagnatilis     /  

     Tringa totanus      

     Xenus cinereus      

     Phalaropus lobatus      

    Chlidonias hybrida     /  

     Chlidonias leucopterus     /  

     Sternula albifrons   II /  

     Sterna hirundo      

     Larus argentatus      

   Streptopelia chinensis      

     Streptopelia tranquebarica      

     Columba livia      

   Centropus bengalensis      

   Caprimulgus affinis Es    

   Apus nipalensis Es    

   Alcedo atthis     /  



61 1 15  

 35 

2-1.9 (3/3) 
       

   Alauda gulgula      

    Hirundo rustica     / /  

     Cecropis striolata      

     Hirundo tahitica      

     Riparia paludicola      

    Anthus cervinus      

     Anthus richardi      

     Motacilla alba     /  

     Motacilla flava     /  

    Pycnonotus sinensis Es    

    Lanius cristatus   III /  

     Lanius schach      

    Copsychus saularis      

     Luscinia calliope     /  

     Phoenicurus auroreus      

     Saxicola torquatus     /  

    Monticola solitarius     /  

     Turdus eunomus      

     Turdus pallidus      

    Cettia canturians      

    Cisticola exilis Es    

    Cisticola juncidis     /  

     Prinia flaviventris      

     Prinia inornata Es    

     Zosterops japonicus      

    Emberiza spodocephala      

    Lonchura punctulata      

     Euodice malabarica      

    Passer montanus      

    Acridotheres javanicus      

     Acridotheres tristis      

     Sturnus vulgaris     /  

    Dicrurus macrocercus Es   /  

   Pica pica      

12  36  100  8  8    

1 Es  
   2 II III  

   3 97 7 2  
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36

 

2-
1.

10
15

(1
/1

1)
 

 
1 

98
 

2
 

98
 

3
 

98
 

4
 

99
 

1
 

99
 

2
 

99
 

3
 

99
 

4
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0

 
1

 
10

0
 

2
 

10
0
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0
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1

 
1

 
10

1
 

2
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1
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10

1
 

4
 

10
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   Bandicota indica     

     Mus caroli     
     Rattus losea     

     

3  4  6   1    

Es  



1
15

 
64

 

2-
1.

14
15

(1
/5

) 

 
1 

98
 

2
 

98
 

3
 

98
 

4
 

99
 

1
 

99
 

2
 

99
 

3
 

99
 

4
 

10
0

 
1

 
10

0
 

2
 

10
0

 
3

 
10

0
 

4
 

10
1

 
1

 
10

1
 

2
 

10
1

 
3

 
10

1
 

4
 

10
2

 
1

 
10

2
 

2
 

10
2

 
3

 
 

 
 

 
 

 
 

1 
1 

2 
 

 
1 

 
 

 
 

 
 

 
 

1 
1 

 
 

 
 

 

 
67

 
16

6 
26

 
8 

23
 

91
 

23
 

10
 

35
 

48
 

14
 

5 
79

 
58

 
16

 
5 

31
 

55
 

 
 

 
2 

 
 

 
 

1 
1 

2 
 

 
 

 
 

 
 

 
 

 
1 

1 
 

 
1 

 
1 

 
 

 
 

 
1 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
3 

2 
2 

 
 

1 
2 

1 
 

 
3 

2 
3 

1 
1 

2 
1 

2 
1 

5 
 

1
 

3
 

3
 

3
 

3
 

4
 

3
 

3
 

1
 

2
 

2
 

2
 

4
 

4
 

2
 

3
 

2
 

3
 

67
 1

71
 2

9
 

11
 2

5
 9

5
 2

7
 1

2
 3

5
 5

1
 1

6
 

8
 

82
 

61
 

18
 

7
 3

3
 5

7
 

 
0.

00
  

0.
07

  
0.

17
  

0.
33

  
0.

15
  

0.
09

  
0.

23
  

0.
25

  
0.

00
  

0.
10

  
0.

16
  

0.
29

  
0.

09
  

0.
11

  
0.

15
  

0.
35

  
0.

10
  

0.
08

  

 
1.

00
  

0.
94

  
0.

81
  

0.
57

  
0.

85
  

0.
92

  
0.

74
  

0.
71

  
1.

00
  

0.
89

  
0.

78
  

0.
53

  
0.

93
  

0.
90

  
0.

80
  

0.
55

  
0.

89
  

0.
93

  

 
- 

0.
14

  
0.

36
  

0.
69

  
0.

30
  

0.
16

  
0.

48
  

0.
52

  
- 

0.
32

  
0.

54
  

0.
95

  
0.

14
  

0.
18

  
0.

50
  

0.
72

  
0.

33
  

0.
16

  

 
0.

00
  

0.
90

  
1.

37
  

1.
92

  
1.

43
  

1.
52

  
1.

40
  

1.
85

  
0.

00
  

0.
59

  
0.

83
  

1.
11

  
1.

57
  

1.
68

  
0.

80
  

2.
37

  
0.

66
  

1.
14

  

 
2-

1.
14

15
(2

/5
) 

 
2 

98
 

2
 

98
 

3
 

98
 

4
 

99
 

1
 

99
 

2
 

99
 

3
 

99
 

4
 

10
0

 
1

 
10

0
 

2
 

10
0

 
3

 
10

0
 

4
 

10
1

 
1

 
10

1
 

2
 

10
1

 
3

 
10

1
 

4
 

10
2

 
1

 
10

2
 

2
 

10
2

 
3

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
1 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
2 

 
 

 
 

 
 

 
61

 
15

6 
20

 
4 

16
 

96
 

19
 

8 
29

 
54

 
15

 
4 

78
 

60
 

18
 

4 
23

 
47

 

 
1 

 
 

1 
1 

1 
2 

1 
1 

2 
2 

 
 

 
 

1 
1 

 
 

 
 

 
 

 
 

 
 

 
1 

1 
1 

 
 

 
 

1 
 

 
1 

2 
1 

1 
1 

1 
2 

1 

5 
 

2
 

1
 

2
 

3
 

3
 

3
 

2
 

2
 

3
 

2
 

2
 

2
 

4
 

3
 

2
 

3
 

2
 

2
 



1
15

 
65

 

62
 1

56
 2

1
 

6
 

18
 

99
 2

0
 

9
 

32
 

56
 1

6
 

6
 

82
 

62
 

19
 

6
 

25
 4

8
 

 
0.

04
  

0.
00

  
0.

08
  

0.
38

  
0.

18
  

0.
07

  
0.

09
  

0.
15

  
0.

16
  

0.
07

  
0.

10
  

0.
28

  
0.

11
  

0.
07

  
0.

09
  

0.
38

  
0.

12
  

0.
04

  

 
0.

97
  

1.
00

  
0.

91
  

0.
50

  
0.

80
  

0.
94

  
0.

91
  

0.
80

  
0.

83
  

0.
93

  
0.

88
  

0.
56

  
0.

91
  

0.
94

  
0.

90
  

0.
50

  
0.

85
  

0.
96

  

 
0.

12
  

- 
0.

28
  

0.
79

  
0.

39
  

0.
14

  
0.

29
  

0.
50

  
0.

34
  

0.
22

  
0.

34
  

0.
92

  
0.

18
  

0.
15

  
0.

30
  

0.
79

  
0.

40
  

0.
15

  

 
0.

56
  

0.
00

  
0.

76
  

2.
57

  
1.

59
  

1.
00

  
0.

77
  

1.
05

  
1.

33
  

0.
57

  
0.

83
  

1.
29

  
1.

57
  

1.
12

  
0.

78
  

2.
57

  
0.

72
  

0.
59

  

  
2-

1.
14

15
(3

/5
) 

 
3 

98
 

2
 

98
 

3
 

98
 

4
 

99
 

1
 

99
 

2
 

99
 

3
 

99
 

4
 

10
0

 
1

 
10

0
 

2
 

10
0

 
3

 
10

0
 

4
 

10
1

 
1

 
10

1
 

2
 

10
1

 
3

 
10

1
 

4
 

10
2

 
1

 
10

2
 

2
 

10
2

 
3

 
 

48
 

14
5 

30
 

6 
20

 
76

 
25

 
7 

35
 

55
 

17
 

3 
83

 
56

 
20

 
4 

39
 

67
 

 
1 

 
 

2 
1 

1 
1 

1 
1 

2 
3 

1 
2 

3 
3 

2 
1 

2 
1 

 
 

 
 

 
 

 
1 

 
 

2 
1 

1 
1 

 
 

1 
 

 
2 

 
 

1 
1 

 
2 

3 
 

2
 

1
 

2
 

3
 

2
 

3
 

3
 

3
 

3
 

2
 

3
 

2
 

3
 

2
 

3
 

3
 

2
 

3
 

49
 

14
5

 
32

 
8

 
21

 
79

 
27

 
9

 
38

 5
8

 1
9

 
5

 
88

 
59

 2
3

 
6

 
41

 7
0

 

 
0.

04
  

0.
00

  
0.

10
  

0.
32

  
0.

08
  

0.
08

  
0.

14
  

0.
30

  
0.

14
  

0.
09

  
0.

18
  

0.
29

  
0.

11
  

0.
09

  
0.

20
  

0.
38

  
0.

08
  

0.
09

  

 
0.

96
  

1.
00

  
0.

88
  

0.
59

  
0.

91
  

0.
93

  
0.

86
  

0.
63

  
0.

85
  

0.
90

  
0.

81
  

0.
52

  
0.

89
  

0.
90

  
0.

77
  

0.
50

  
0.

91
  

0.
92

  

 
0.

14
  

- 
0.

34
  

0.
67

  
0.

28
  

0.
17

  
0.

29
  

0.
62

  
0.

30
  

0.
29

  
0.

37
  

0.
97

  
0.

23
  

0.
29

  
0.

43
  

0.
79

  
0.

28
  

0.
19

  

 
0.

59
  

0.
00

  
0.

66
  

2.
21

  
0.

76
  

1.
05

  
1.

40
  

2.
10

  
1.

27
  

0.
57

  
1.

56
  

1.
43

  
1.

03
  

0.
56

  
1.

47
  

2.
57

  
0.

62
  

1.
08

  

     



1
15

 
66

 

2-
1.

14
15

(4
/5

) 

 
4 

98
 

2
 

98
 

3
 

98
 

4
 

99
 

1
 

99
 

2
 

99
 

3
 

99
 

4
 

10
0

 
1

 
10

0
 

2
 

10
0

 
3

 
10

0
 

4
 

10
1

 
1

 
10

1
 

2
 

10
1

 
3

 
10

1
 

4
 

10
2

 
1

 
10

2
 

2
 

10
2

 
3

 
 

43
 

98
 

28
 

10
 

23
 

59
 

18
 

7 
21

 
54

 
13

 
4 

61
 

53
 

12
 

5 
25

 
65

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
1 

 
 

 

 
 

 
 

 
 

 
 

 
1 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

1 
1 

 
1 

 
1 

3 
 

1
 

1
 

1
 

1
 

2
 

1
 

1
 

1
 

1
 

1
 

1
 

1
 

2
 

2
 

2
 

2
 

1
 

2
 

43
 9

8
 2

8
 1

0
 

24
 

59
 

18
 

7
 

21
 

54
 

13
 

4
 

62
 

54
 

13
 

6
 

25
 6

6
 

 
0.

00
  

0.
00

  
0.

00
  

0.
00

  
0.

08
  

0.
00

  
0.

00
  

0.
00

  
0.

00
  

0.
00

  
0.

00
  

0.
00

  
0.

04
  

0.
04

  
0.

12
  

0.
20

  
0.

00
  

0.
03

  

 
1.

00
  

1.
00

  
1.

00
  

1.
00

  
0.

92
  

1.
00

  
1.

00
  

1.
00

  
1.

00
  

1.
00

  
1.

00
  

1.
00

  
0.

97
  

0.
96

  
0.

86
  

0.
72

  
1.

00
  

0.
97

  

 
- 

- 
- 

- 
0.

25
  

- 
- 

- 
- 

- 
- 

- 
0.

12
  

0.
13

  
0.

39
  

0.
65

  
- 

0.
11

  

 
0.

00
  

0.
00

  
0.

00
  

0.
00

  
0.

72
  

0.
00

  
0.

00
  

0.
00

  
0.

00
  

0.
00

  
0.

00
  

0.
00

  
0.

56
  

0.
58

  
0.

90
  

1.
29

  
0.

00
  

0.
55

  

   



1
15

 
67

 

2-
1.

14
15

(5
/5

) 

 
5 

98
 

2
 

98
 

3
 

98
 

4
 

99
 

1
 

99
 

2
 

99
 

3
 

99
 

4
 

10
0

 
1

 
10

0
 

2
 

10
0

 
3

 
10

0
 

4
 

10
1

 
1

 
10

1
 

2
 

10
1

 
3

 
10

1
 

4
 

10
2

 
1

 
10

2
 

2
 

10
2

 
3

 
 

43
 

94
 

26
 

9 
25

 
79

 
25

 
8 

31
 

54
 

17
 

3 
88

 
58

 
19

 
6 

32
 

70
 

 
 

 
 

 
 

 
 

 
2 

1 
1 

 
 

1 
 

 
2 

2 
1 

 
 

1 
 

2 
1 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
1 

2 
 

 
 

 
 

 
2 

2 
1 

1 
1 

 

3 
 

1
 

1
 

1
 

1
 

2
 

2
 

2
 

2
 

3
 

1
 

2
 

2
 

3
 

2
 

3
 

2
 

3
 

2
 

43
 9

4
 2

6
 

9
 

27
 

80
 

26
 

9
 

34
 

54
 

19
 

5
 

91
 

60
 

21
 

7
 

35
 7

1
 

 
0.

00
  

0.
00

  
0.

00
  

0.
00

  
0.

11
  

0.
03

  
0.

07
  

0.
15

  
0.

15
  

0.
00

  
0.

15
  

0.
29

  
0.

07
  

0.
06

  
0.

17
  

0.
18

  
0.

15
  

0.
03

  

 
1.

00
  

1.
00

  
1.

00
  

1.
00

  
0.

86
  

0.
98

  
0.

93
  

0.
80

  
0.

84
  

1.
00

  
0.

81
  

0.
52

  
0.

94
  

0.
94

  
0.

82
  

0.
76

  
0.

84
  

0.
97

  

 
- 

- 
- 

- 
0.

38
  

0.
10

  
0.

24
  

0.
50

  
0.

32
  

- 
0.

49
  

0.
97

  
0.

15
  

0.
21

  
0.

35
  

0.
59

  
0.

32
  

0.
11

  

 
0.

00
  

0.
00

  
0.

00
  

0.
00

  
0.

70
  

0.
53

  
0.

71
  

1.
05

  
1.

31
  

0.
00

  
0.

78
  

1.
43

  
1.

02
  

0.
56

  
1.

51
  

1.
18

  
1.

30
  

0.
54

  

  



61 1 15  

 68 

2-1.15 96  

     
 

 
96   

   Crocidura suaveolens hosletti  Es   *   

     Suncus murinus     * * 

    Mogera insularis insularis Es   * * 

   Pipistrellus abramus     * * 

     Eptesicus serotinus horikawai Es   *   

     Miniopterus schreibersii fuliginosus     *   

   Bandicota indica     * * 

     Mus caroli     * * 

     Rattus losea     * * 

     Rattus norvegicus     *   

        

3  4  10  3    10  6  

1 Es  

  2 18  
 
 
 

0

100

200

300

400

500

600

700

0

1

2

3

4

5

 

2-1.7  
 



61 1 15  

 69 

0

100

200

300

400

500

600

700

0

1

2

3

4

5

 
2-1.8 3  

 



61 1 15  

 70 

 
1.  

3 8 10 172

( 2-1.17)  
2.  

1
10.0%  

3.  
 

4.  
(91 )

52.9%
 

5.  
3 8 10 172 3 9 10

165 8 66.7%
2 2  

6.  
98 3 6 215 99 3 8 225 100
3 7 162 101 3 8 212 10

172 ( 2-1.10) 99 3
4

 
7.  
[ 1] 

4
27 (16 )

59.3%  
[ 2] 

4
30 (16 )

53.3%  
[ 3] 

5 33 1
20.0% (18 ) 54.5%  

[ 4] 



61 1 15  

 71 

3 33
(22 )

66.7%  
[ 5] 

9 49 (19 )
38.8%  

8.  
3 98 4~12

2 7 13 99 1 15
3 11 15

11 64.7% 2
4

 
9. 96  

96 7 8 18
11 17 ( 2-1.18) 96

9
 

 



61 1 15  

 72 

2-1.16  
      
   Duttaphrynus melanostictus     

    Microhyla fissipes     
    Hylarana guentheri     
    Fejervarya limnocharis     

   Ocadia sinensis   
   Pelodiscus sinensis   
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