
0 

2018 10 107

Urban Tree Diagnosis General Incorporated Association ,Japan 

 
 
 
 
 
 
 
 
 

� � 

1998

 



1 

P.5 

1. P.7

  1.1 P.7

1.2 P.8 

1.2.1

1.2.2 

2. P.10

2.1 P.10 

2.1.1

2.1.2

2.1.3

2.2 P.13 

2.2.1

2.2.2 

2.2.3

2.3 P.22 

2.3.1

2.3.2 

2.3.3 

3. P.23

3.1 P.23 

3.1.1 

3.1.2 

3.1.3 

3.1.4 4



2 

3.2 P.28 

3.2.1 

     3.2.2 

     3.2.3 

4. P.31

  4.1 P.31

4.1.1

4.1.2 

4.2 P.119 

4.2.1 

4.2.2 

4.3 P.124 

     4.3.1 

     4.3.2 

     4.3.3 

5. P.127

5.1 P.127

5.1.1 

5.1.2 

5.1.3 

5.1.4 

5.2 P.136

   5.2.1

5.2.2

5.2.3

  5.3 P.141 

5.3.1



3 

5.3.2

5.3.3

5.3.4

5.4 P.146 

5.4.1

5.4.2 

5.4.3

5.4.4

     5.4.5

5.5 P.154 

5.5.1 

5.5.2 

5.5.3 

5.5.4

5.6 P.158 

     5.6.1 

     5.6.2 

     5.6.3 

5.6.4

5.6.5

5.6.6

5.6.7

6. P.170

  6.1 �Trench� P.170 

     6.1.1 
6.1.2 Trench  
6.1.3  

  6.2 P.174

     6.2.1 �

     6.2.2 

  6.3 P.176 

     6.3.1 



4 

     6.3.2 

6.3.3

 6.4 P.178

P.179

���

���  
���

	
 P.183

� P.183�



5 
 



6 
 

 



7 
 

 

         

     

     

     

     

     

     

    2014

 

    2

2014

 

2 4  

     

     

         

 

1-1  



8 
 

1.2.1  

 

4

4

 

2016 1 27

1  

 

         

 

        2 2018 7  

     

        4 2014 7  

    2   

 

1.2.2  

 

1  

    

No.18 Trench 4

2 No.18

4 4 2

 

 

1-2  

      

�  2014/05/12 16 5   

�  2016/01/13 26 27   

�  2016 2018 27  6  

�  2018/07/02 13 26   2  



9 
 

2  

  

 

         

     

 

1-3  

  

   

�   

�   

�   

�    

1-4  

  
 

  

  Kasamatsu Shigehisa 1960 93  

  Nogami Tadashi 1972 1079  

  Nakajima Keiji 1949 445  

  Ito Tomoo 1947 7  

  Nagaish Norimichi 1971 944  

  Narimoto Kaei 1974 2407  

 



10 
 

  



11 
 

   

No.

No.

No.

No.

No.
No.

 

 

 

 

   

No. No. No.

No. No. No.



12 
 

2-4 No.13 17  

2-2� No.1�5  
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4.2  

4.2.1  

100 120
2016.1 6.0 3.5 40.1 37.7

7 6.2 3.3 40.3 37.9
2017.1 6.5 4.6 40.5 38.1

7 6.4 5.1 40.7 38.2
2018.1 6.6 4.3 41.0 38.5

7 6.7 4.3 41.1 38.8
2016.1 7.0 5.0 51.1 49.4

7 7.4 3.7 51.5 49.5
2017.1 7.6 5.2 52.0 50.0

7 8.0 5.4 52.3 50.3
2018.1 8.9 6.2 53.3 51.0

7 9.0 5.8 53.7 51.5
2016.1 4.5 3.5 60.5 56.7

7 5.9 4.1 60.8 56.8
2017.1 6.0 3.8 60.9 57.0

7 5.8 4.8 60.7 57.0
2018.1 6.1 5.6 61.3 57.6

7 6.8 5.7 61.5 58.3
2016.1 6.0 4.0 50.2 47.8

7 7.1 6.1 50.8 48.5
2017.1 7.7 5.6 51.8 49.6

7 7.4 6.8 52.4 49.7
2018.1 7.6 7.6 52.7 50.6

7 7.5 7.1 52.7 50.8
2016.1 10.0 5.0 53.4 51.8

7 9.1 6.3 53.6 52.3
2017.1 8.2 4.5 54.8 53.8

7 9.3 6.3 55.6 53.8
2018.1 9.5 6.4 57.0 55.4

7 9.6 7.3 56.8 55.5
2016.1 7.0 4.5 47.4 48.0

7 7.6 6.5 47.8 48.4
2017.1 8.8 6.5 48.6 49.3

7 7.9 6.4 49.1 49.3
2018.1 7.9 7.3 49.9 50.5

7 8.4 7.3 50.0 50.5
2016.1 7.0 6.2 46.4 41.9

7 7.1 5.8 46.5 42.0
2017.1 8.6 5.4 47.4 42.3

7 7.9 6.3 47.4 42.4
2018.1 8.0 6.3 47.8 43.0

7 8.1 6.6 48.5 43.0
2016.1 7.5 6.0 47.4 44.9

7 7.5 6.1 47.8 45.3
2017.1 6.8 7.1 48.8 47.4

7 7.4 7.1 49.2 47.7
2018.1 7.1 7.0 49.5 48.1

7 7.2 6.8 49.5 48.3
2016.1 10.0 6.0 54.5 50.3

7 10.0 5.3 54.8 50.6
2017.1 9.4 5.6 56.1 51.8

7 10.7 5.0 56.4 51.8
2018.1 10.8 5.5 57.1 52.8

7 11.0 5.6 57.1 53.0

9

8

7

4

6

5

3

2

1
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100 120
2016.1 7.0 5.0 38.7 38.2

7 7.0 5.0 39.1 38.6
2017.1 7.0 5.8 39.5 38.6

7 6.9 5.5 39.7 38.8
2018.1 7.0 5.6 40.3 39.9

7.1 6.2 40.3 40.0
2016.1 6.0 3.5 36.1 34.7

7 6.0 4.3 36.1 34.7
2017.1 6.1 3.9 36.5 34.7

7 5.7 4.7 36.6 35.0
2018.1 5.8 4.7 37.4 35.4

7 6.3 5.3 37.4 35.4
2016.1 7.5 4.0 38.1 38.1

7 7.2 3.7 38.1 38.1
2017.1 7.0 6.1 38.8 38.7

7 6.8 6.3 38.8 39.0
2018.1 7.4 6.4 39.5 39.5

7 8.2 7.0 39.9 39.6
2016.1 4.5 4.5 46.4 44.7

7 5.0 5.5 46.5 45.8
2017.1 5.6 5.2 46.6 45.9

7 6.7 5.2 47.4 46.3
2018.1 4.9 5.4 47.8 46.6

7 4.9 5.6 47.9 46.6
2016.1 4.8 2.8 40.0 38.2

7 4.9 2.8 40.0 38.2
2017.1 5.2 2.4 40.3 38.3

7 4.8 2.5 40.5 38.3
2018.1 5.0 2.8 40.5 38.3

7 5.0 2.9 40.5 38.3
2016.1 4.5 3.8 41.0 42.9

7 4.6 3.8 41.1 43.0
2017.1 4.4 2.8 43.2 45.2

7 4.8 4.6 43.4 45.4
2018.1 5.3 4.5 43.5 45.6

7 4.9 3.8 43.5 45.8
2016.1 4.4 3.7 40.7 39.8

7 4.6 3.9 40.9 40.0
2017.1 4.4 2.8 42.0 41.1

7 4.4 3.5 42.0 41.1
2018.1 4.8 3.6 42.0 41.2

7 4.6 3.7 42.2 41.4
2016.1 4.5 3.4 44.7 43.9

7 4.9 3.4 44.8 44.1
2017.1 4.6 3.5 44.9 44.3

7 5.4 4.1 45.0 44.9
2018.1 4.8 4.0 45.0 44.9

7 4.8 4.1 45.0 44.9
2016.1 7.0 8.0 76.0 74.8

7 7.3 10.0 77.5 77.4
2017.1 7.6 9.0 78.3 77.8

7 7.6 9.1 78.7 78.5
2018.1 8.0 9.3 79.5 78.5

7 7.5 10.7 79.5 79.5
2016.1 5.5 5.0 52.4 53.7

7 5.8 6.0 53.8 55.3
2017.1 6.1 6.0 56.4 58.1

7 6.4 6.3 58.8 58.7
2018.1 6.5 6.7 59.9 61.5

7 6.8 7.0 60.6 62.8

19

16

18

17

15

14

13

12

11

10
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100 120
2016.1 5.5 4.5 72.6 71.6

7 5.5 4.8 73.0 72.0
2017.1 5.2 6.1 73.0 72.0

7
2018.1

7
2016.1 9.0 5.0 57.9 53.4

7 10.0 5.7 58.0 53.5
2017.1 10.0 5.7 59.0 54.4

7 10.4 5.4 59.2 54.8
2018.1 10.6 6.0 59.8 55.5

7 9.9 5.8 60.0 55.5
2016.1 6.0 3.5 40.0 37.7

7 5.9 3.7 39.8 37.7
2017.1 5.9 3.9 40.7 38.0

7 5.7 4.4 40.4 38.3
2018.1 6.7 4.2 40.6 38.3

7 6.2 4.3 40.6 38.6
2016.1 7.5 3.5 47.3 48.0

7 7.9 5.1 47.3 48.0
2017.1 8.3 5.0 48.6 48.2

7 8.4 6.1 49.0 48.2
2018.1 8.5 6.1 49.2 48.5

7 8.6 6.6 49.2 49.1
2016.1 8.0 4.0 44.2 43.9

7 8.3 5.2 44.2 43.9
2017.1 8.5 7.1 44.5 44.2

7 8.4 6.8 44.6 44.3
2018.1 8.6 6.1 44.7 44.5

7 8.3 6.3 44.8 44.6
2016.1 9.0 5.0 54.5 52.1

7 9.6 5.3 54.5 52.1
2017.1 8.7 8.7 55.5 53.2

7 8.5 7.5 55.7 53.2
2018.1 8.7 7.5 56.5 53.6

7 10.0 7.5 56.7 53.7
2016.1 6.0 3.0 38.4 36.4

7 5.9 3.2 38.8 36.6
2017.1 5.7 4.5 39.2 36.6

7 5.8 4.1 39.3 36.7
2018.1 6.3 4.1 39.3 36.7

7 6.2 3.9 39.7 36.7
2016.1 7.0 6.5 45.0 43.9

7 7.5 5.7 45.4 44.2
2017.1 8.3 7.1 45.5 44.7

7 8.5 7.7 45.8 44.8
2018.1 7.4 8.4 46.2 45.3

7 7.9 6.9 46.2 45.3

2014.5 5.3
3.0
3.0

41.0

2018.7 6.7
3.9
4.5

44.9 45.0

2014.5 6.0
6.0
5.0

61.0

2018.7 5.6
7.0
7.0

65.0 62.2
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2016.1 1.0 1.5 1.0 0.0 0.0 2.0 2.0 2.0 2.0 1.5 13.0 10 1.30
7 1.0 1.5 1.0 0.0 0.0 2.0 2.0 2.0 2.0 1.5 13.0 10 1.30

2017.1 1.0 1.5 1.0 0.0 0.0 2.0 2.0 2.0 2.0 1.5 13.0 10 1.30
7 1.0 1.5 1.0 0.0 0.0 2.0 2.0 2.0 2.0 1.5 13.0 10 1.30

2018.1 1.0 1.5 1.0 0.0 0.0 2.0 2.0 2.0 2.0 1.5 13.0 10 1.30
7 1.0 1.5 1.0 0.5 0.0 2.0 2.0 2.0 2.0 1.5 13.5 10 1.35

2016.1 1.5 1.5 1.0 1.0 1.0 2.0 2.0 2.0 2.0 1.5 15.5 10 1.55
7 1.5 1.5 1.0 1.0 1.0 2.0 2.0 2.0 2.0 1.5 15.5 10 1.55

2017.1 1.5 1.5 1.0 1.0 1.0 2.0 2.0 2.0 2.0 1.5 15.5 10 1.55
7 1.5 1.5 1.0 1.0 1.0 2.0 2.0 2.0 2.0 1.5 15.5 10 1.55

2018.1 0.0 1.0 0.0 0.0 0.5 1.0 0.0 2.0 2.0 1.5 8.0 10 0.80
7 0.0 1.0 0.0 0.5 0.0 1.0 0.0 2.0 2.0 1.5 8.0 10 0.80

2016.1 2.0 2.0 2.0 2.0 3.0 2.0 1.0 3.0 3.0 2.0 22.0 10 2.20
7 0.0 1.5 0.0 2.0 3.0 1.5 0.0 3.0 3.0 2.0 16.0 10 1.60

2017.1 0.0 1.5 0.0 2.0 3.0 1.5 0.0 3.0 3.0 2.0 16.0 10 1.60
7 0.0 1.0 0.0 1.0 1.0 1.0 0.0 3.0 3.0 2.0 12.0 10 1.20

2018.1 0.0 1.0 0.0 0.0 0.0 1.0 0.0 3.0 3.0 2.0 10.0 10 1.00
7 0.0 0.0 0.0 0.5 0.0 0.0 0.0 3.0 3.0 2.0 8.5 10 0.85

2016.1 2.0 1.5 1.5 1.5 1.5 2.0 2.0 2.0 2.0 2.0 18.0 10 1.80
7 0.0 1.5 0.0 1.0 1.0 1.5 0.0 2.0 2.0 2.0 11.0 10 1.10

2017.1 0.0 1.5 0.0 1.0 1.0 1.5 0.0 2.0 2.0 2.0 11.0 10 1.10
7 0.0 0.5 0.0 1.0 1.0 0.0 0.0 2.0 2.0 2.0 8.5 10 0.85

2018.1 0.5 0.5 0.0 1.0 1.0 0.0 0.0 2.0 2.0 2.0 9.0 10 0.90
7 0.0 0.0 0.0 1.0 1.0 0.0 0.0 2.0 2.0 2.0 8.0 10 0.80

2016.1 1.5 1.5 1.5 0.0 1.0 2.0 2.0 2.0 2.0 1.5 15.0 10 1.50
7 1.0 1.5 1.0 0.0 1.0 1.5 2.0 2.0 2.0 1.5 13.5 10 1.35

2017.1 1.0 1.5 0.0 0.0 1.0 1.5 2.0 2.0 2.0 1.5 12.5 10 1.25
7 0.5 1.5 1.0 0.0 0.0 1.5 1.0 2.0 2.0 1.5 11.0 10 1.10

2018.1 1.0 1.5 1.0 0.0 0.0 1.5 1.0 2.0 2.0 1.5 11.5 10 1.15
7 1.0 1.5 1.0 0.0 0.5 1.5 1.0 2.0 2.0 1.5 12.0 10 1.20

2016.1 1.5 1.0 1.0 0.0 0.0 1.5 2.0 1.0 1.0 1.0 10.0 10 1.00
7 1.5 1.0 1.0 0.0 1.0 1.5 2.0 1.0 1.0 1.0 11.0 10 1.10

2017.1 1.5 1.0 1.0 0.0 1.0 1.5 2.0 1.0 1.0 1.0 11.0 10 1.10
7 1.5 1.5 1.0 0.0 1.0 1.5 2.0 1.0 1.0 1.0 11.5 10 1.15

2018.1 1.5 1.0 1.0 0.0 0.0 1.5 2.0 1.0 1.0 1.0 10.0 10 0.85
7 2.0 1.0 1.5 0.0 0.5 1.5 2.0 1.0 1.0 1.0 11.5 10 1.15

2016.1 1.5 1.0 1.0 0.0 0.0 1.0 2.0 2.0 1.5 1.0 11.0 10 1.10
7 1.5 1.0 1.0 0.0 0.0 1.5 2.0 2.0 1.5 1.0 11.5 10 1.15

2017.1 1.5 1.0 1.0 0.0 0.0 1.5 2.0 2.0 1.5 1.0 11.5 10 1.15
7 1.5 1.5 1.0 0.0 0.0 1.5 2.0 2.0 1.5 1.0 12.0 10 1.20

2018.1 1.5 1.5 1.0 0.0 0.0 1.5 2.0 2.0 1.5 1.0 12.0 10 1.20
7 1.5 1.5 1.0 0.0 0.0 1.5 2.0 2.0 1.5 1.0 12.0 10 1.20

2016.1 1.0 1.0 1.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 8.0 10 0.80
7 0.5 1.0 1.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 7.5 10 0.75

2017.1 0.5 1.0 1.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 7.5 10 0.75
7 0.5 1.0 1.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 7.5 10 0.75

2018.1 0.5 1.0 1.0 0.0 0.0 0.5 1.0 0.5 1.0 1.0 6.5 10 0.65
7 0.5 1.0 1.0 0.5 0.0 0.5 1.0 0.5 1.0 1.0 7.0 10 0.70

2016.1 2.0 1.5 1.0 0.0 1.5 1.0 2.0 1.0 1.0 2.0 13.0 10 1.30
7 1.0 1.5 0.5 0.0 1.5 0.5 2.0 1.0 1.0 2.0 11.0 10 1.10

2017.1 1.0 1.5 0.5 0.0 1.5 0.5 2.0 1.0 1.0 2.0 11.0 10 1.10
7 1.0 1.0 0.5 0.0 1.0 0.5 1.5 1.0 1.0 2.0 9.5 10 0.95

2018.1 1.0 1.0 0.5 0.0 1.0 0.5 1.5 1.0 1.0 2.0 9.5 10 0.95
7 0.5 1.0 0.5 0.0 0.0 0.5 1.0 1.0 1.0 2.0 7.5 10 0.75

2016.1 1.5 1.5 2.0 0.0 1.5 2.0 2.0 1.0 1.0 1.0 13.5 10 1.35
7 1.5 1.5 1.5 0.0 1.5 1.5 1.0 1.0 1.0 1.0 11.5 10 1.15

2017.1 1.5 1.5 1.5 0.0 1.5 1.5 1.0 1.0 1.0 1.0 11.5 10 1.15
7 1.0 1.0 1.0 0.0 1.0 1.0 1.0 1.0 1.0 1.0 9.0 10 0.90

2018.1 1.0 1.0 1.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 8.0 10 0.80
7 0.5 1.0 0.5 0.0 0.0 0.5 1.0 1.0 1.0 1.0 6.5 10 0.65

2016.1 2.0 1.5 2.0 1.0 1.0 2.0 2.0 2.0 1.0 1.0 15.5 10 1.55
7 2.0 1.5 2.0 1.0 1.0 2.0 2.0 2.0 1.0 1.0 15.5 10 1.55

2017.1 2.0 1.5 2.0 1.0 1.0 2.0 2.0 2.0 1.0 1.0 15.5 10 1.55
7 1.0 1.0 1.5 1.0 0.0 1.5 1.5 2.0 1.0 1.0 11.5 10 1.15

2018.1 1.0 1.0 1.0 0.0 0.0 1.5 1.5 2.0 1.0 1.0 10.0 10 1.00
7 0.5 1.0 0.5 0.0 0.0 1.0 1.5 2.0 1.0 1.0 8.5 10 0.85

2016.1 1.5 1.5 1.5 0.0 0.0 2.0 2.0 1.0 1.0 1.0 11.5 10 1.15
7 1.5 1.5 1.5 1.0 1.0 2.0 2.0 1.0 1.0 1.0 13.5 10 1.35

2017.1 1.5 1.5 1.5 1.0 1.0 2.0 2.0 1.0 1.0 1.0 13.5 10 1.35
7 1.5 1.5 1.5 1.0 1.0 2.0 2.0 1.0 1.0 1.0 13.5 10 1.35

2018.1 1.5 1.5 1.5 0.0 0.0 2.0 1.5 1.0 1.0 1.0 11.0 10 1.10
7 1.0 1.5 1.0 0.0 0.0 1.0 1.5 1.0 1.0 1.0 9.0 10 0.90

2016.1 2.0 2.0 3.0 1.0 0.0 2.0 3.0 2.0 1.0 1.0 17.0 10 1.70
7 2.0 2.0 3.0 0.0 0.5 2.0 3.0 2.0 1.0 1.0 16.5 10 1.65

2017.1 2.0 2.0 3.0 0.0 0.5 2.0 3.0 2.0 1.0 1.0 16.5 10 1.65
7 1.5 1.5 3.0 0.0 0.5 2.0 3.0 2.0 1.0 1.0 15.5 10 1.55

2018.1 1.5 1.5 3.0 0.0 0.0 1.5 3.0 2.0 1.0 1.0 14.5 10 1.45
7 1.5 1.5 3.0 0.0 0.0 1.5 2.5 2.0 1.0 1.0 14.0 10 1.40
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2016.1 2.0 2.0 3.0 1.0 1.5 2.0 3.0 2.0 1.0 1.0 18.5 10 1.85
7 2.0 2.0 3.0 1.0 1.5 2.0 3.0 2.0 1.0 1.0 18.5 10 1.85

2017.1 2.0 2.0 3.0 1.5 1.5 2.0 3.0 2.0 1.0 1.0 19.0 10 1.90
7 2.0 2.0 3.0 1.5 1.5 2.0 3.0 2.0 1.0 1.0 19.0 10 1.90

2018.1 2.0 2.0 3.0 1.5 0.0 2.0 3.0 2.0 1.0 1.0 17.5 10 1.75
7 2.0 2.0 3.0 1.5 0.0 2.0 3.0 2.0 1.0 1.0 17.5 10 1.75

2016.1 2.5 2.0 3.0 1.0 1.0 2.0 3.0 2.0 1.0 1.0 18.5 10 1.85
7 2.0 1.5 3.0 1.0 1.0 1.0 3.0 2.0 1.0 1.0 16.5 10 1.65

2017.1 2.0 1.5 3.0 1.0 1.0 1.0 3.0 2.0 1.0 1.0 16.5 10 1.65
7 1.5 1.5 3.0 1.0 1.0 1.0 3.0 2.0 1.0 1.0 16.0 10 1.60

2018.1 1.5 1.5 3.0 0.5 0.5 1.0 3.0 2.0 1.0 1.0 15.0 10 1.50
7 1.5 1.5 3.0 0.0 0.0 1.0 3.0 2.0 1.0 1.0 14.0 10 1.40

2016.1 2.0 2.0 3.0 1.0 1.0 1.0 3.0 2.0 1.0 1.0 17.0 10 1.70
7 2.0 2.0 3.0 1.0 1.0 1.0 3.0 2.0 1.0 1.0 17.0 10 1.70

2017.1 2.0 2.0 3.0 1.5 1.0 1.0 3.0 2.0 1.0 1.0 17.5 10 1.75
7 2.5 2.5 3.0 2.0 1.0 2.0 3.0 2.0 1.0 1.0 20.0 10 2.00

2018.1 2.5 2.5 3.0 0.0 0.0 2.0 3.0 2.0 1.0 1.0 17.0 10 1.70
7 2.0 2.0 3.0 0.5 0.0 2.0 3.0 2.0 1.0 1.0 16.5 10 1.65

2016.1 2.0 2.0 3.0 1.0 1.0 2.0 3.0 2.0 1.0 1.0 18.0 10 1.80
7 2.0 2.0 3.0 1.0 1.0 1.0 3.0 2.0 1.0 1.0 17.0 10 1.70

2017.1 2.0 2.0 3.0 1.0 1.0 1.0 3.0 2.0 1.0 1.0 17.0 10 1.70
7 1.5 1.5 3.0 1.0 1.0 1.0 3.0 2.0 1.0 1.0 16.0 10 1.60

2018.1 1.5 1.5 3.0 0.0 0.0 1.0 3.0 2.0 1.0 1.0 14.0 10 1.40
7 1.5 1.5 3.0 0.0 0.0 1.5 3.0 2.0 1.0 1.0 14.5 10 1.45

2016.1 1.5 1.5 2.0 0.0 1.0 2.0 2.0 1.0 1.0 1.0 13.0 10 1.30
7 1.5 1.5 1.5 0.0 0.5 1.5 2.0 1.0 1.0 1.0 11.5 10 1.15

2017.1 1.5 1.5 1.5 0.0 0.5 1.5 2.0 1.0 1.0 1.0 11.5 10 1.15
7 1.0 1.0 1.5 0.0 0.0 1.5 2.0 1.0 1.0 1.0 10.0 10 1.00

2018.1 2.0 1.0 1.5 0.0 0.0 1.5 2.0 1.0 1.0 1.0 11.0 10 1.10
7 1.0 1.0 1.0 0.0 0.0 1.5 1.5 0.5 1.0 1.0 8.5 10 0.85

2016.1 1.5 1.5 2.0 0.0 1.0 1.5 2.0 2.0 1.0 1.0 13.5 10 1.35
7 1.5 1.5 2.0 0.0 1.0 1.5 2.0 2.0 1.0 1.0 13.5 10 1.35

2017.1 1.0 1.0 1.5 0.0 1.0 1.5 2.0 2.0 1.0 1.0 12.0 10 1.20
7 0.5 0.5 1.0 0.0 0.5 1.0 1.5 2.0 1.0 1.0 9.0 10 0.90

2018.1 0.5 0.5 1.0 0.0 0.5 1.0 1.5 1.0 1.0 1.0 8.0 10 0.80
7 1.5 1.0 1.5 0.5 0.5 1.0 2.0 0.5 1.0 1.0 10.5 10 1.05

2016.1 3.0 2.0 4.0 3.0 3.0 4.0 3.0 2.0 3.0 2.0 29.0 10 2.90
7 3.0 3.0 4.0 3.0 3.0 4.0 3.0 2.0 3.0 2.0 30.0 10 3.00

2017.1 3.5 3.5 4.0 3.5 3.5 4.0 3.0 2.0 3.0 2.0 32.0 10 3.20
7 0.0

2018.1 0.0
7 0.0

2016.1 1.0 1.0 1.0 0.0 1.0 1.0 1.0 1.0 1.0 1.0 9.0 10 0.90
7 1.0 1.0 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10.5 10 1.05

2017.1 1.0 1.0 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10.5 10 1.05
7 1.5 1.5 1.5 1.0 1.0 1.0 2.0 1.0 1.0 1.0 12.5 10 1.25

2018.1 2.0 1.5 0.0 0.0 1.5 1.5 2.0 1.0 1.0 1.0 11.5 10 1.15
7 1.5 1.5 1.0 0.5 0.5 1.0 1.5 1.0 1.0 1.0 10.5 10 1.05

2016.1 2.0 1.5 1.5 1.0 2.0 2.0 2.0 2.0 1.0 2.0 17.0 10 1.70
7 2.0 1.5 1.5 2.0 2.0 2.0 2.0 2.0 1.0 2.0 18.0 10 1.80

2017.1 2.0 1.5 1.5 1.0 2.0 2.0 2.0 2.0 1.0 2.0 17.0 10 1.70
7 1.5 1.5 1.5 0.5 1.5 1.5 1.5 2.0 1.0 2.0 14.5 10 1.45

2018.1 1.5 1.5 1.5 0.0 0.0 1.0 1.5 2.0 1.0 2.0 12.0 10 1.20
7 1.5 1.5 1.5 0.0 0.0 1.0 1.5 2.0 1.0 2.0 12.0 10 1.20

2016.1 1.5 1.5 1.5 1.0 1.5 1.5 1.5 1.5 1.0 1.0 13.5 10 1.35
7 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.0 1.0 14.0 10 1.40

2017.1 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.0 1.0 14.0 10 1.40
7 1.5 1.5 1.5 1.5 1.5 1.5 2.0 1.5 1.0 1.0 14.5 10 1.45

2018.1 2.0 1.5 2.0 0.0 0.0 2.0 2.0 1.5 1.0 1.0 13.0 10 1.30
7 1.5 1.5 1.5 0.5 0.0 1.5 1.5 1.5 1.0 1.0 11.5 10 1.15

2016.1 1.5 1.0 1.5 1.0 1.5 1.5 1.5 1.0 1.0 1.0 12.5 10 1.25
7 1.5 1.0 1.5 1.0 1.5 1.5 1.5 1.0 1.0 1.0 12.5 10 1.25

2017.1 1.5 1.0 1.5 2.0 1.5 1.5 1.5 1.0 1.0 1.0 13.5 10 1.35
7 2.0 1.5 2.0 1.5 1.5 1.5 1.5 1.0 1.0 1.0 14.5 10 1.45

2018.1 1.5 1.5 1.5 0.0 0.0 1.0 1.5 1.0 1.0 1.0 10.0 10 1.00
7 1.5 1.0 1.0 0.0 0.0 1.0 1.0 1.0 1.0 1.0 8.5 10 0.85

2016.1 1.0 1.0 1.0 1.0 1.5 1.0 1.0 1.0 0.0 1.0 9.5 10 0.95
7 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0 1.0 9.0 10 0.90

2017.1 1.0 1.0 1.0 1.5 1.5 1.0 1.0 1.0 0.0 1.0 10.0 10 1.00
7 1.0 1.0 1.0 1.0 1.0 1.5 1.5 1.0 0.0 1.0 10.0 10 1.00

2018.1 1.5 1.0 1.0 1.5 0.0 1.5 1.5 1.0 0.0 1.0 10.0 10 1.00
7 1.0 1.0 1.0 0.5 0.0 1.0 0.5 1.0 0.0 1.0 7.0 10 0.70

2016.1 2.0 1.5 2.0 1.5 2.0 2.0 1.5 2.0 1.0 1.0 16.5 10 1.65
7 2.0 1.5 2.0 1.5 2.0 2.0 1.5 2.0 1.0 1.0 16.5 10 1.65

2017.1 2.0 1.5 2.0 1.5 2.0 2.0 1.5 2.0 1.0 1.0 16.5 10 1.65
7 2.0 1.5 2.0 1.5 2.0 2.0 1.5 2.0 1.0 1.0 16.5 10 1.65

2018.1 2.0 1.5 2.0 0.0 0.0 2.0 1.5 2.0 1.0 1.0 13.0 10 1.30
7 1.0 1.0 1.5 0.0 0.0 1.5 1.5 0.5 1.0 1.0 9.0 10 0.90

2016.1 1.5 1.0 1.0 1.0 1.5 1.0 1.0 1.0 1.0 1.0 11.0 10 1.10
7 1.5 1.0 1.5 1.5 1.5 1.0 1.5 1.0 1.0 1.0 12.5 10 1.25

2017.1 1.5 1.0 1.0 1.5 1.5 1.0 1.5 1.0 1.0 1.0 12.0 10 1.20
7 1.5 1.5 1.0 1.5 1.5 1.0 1.5 1.0 1.0 1.0 12.5 10 1.25

2018.1 1.0 1.5 1.0 0.0 0.0 1.0 1.5 1.0 1.0 1.0 9.0 10 0.90
7 0.5 0.5 0.5 0.0 0.5 0.5 1.0 0.5 1.0 1.0 6.0 10 0.60
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 2 6 mm

1 cm  

5-1  

 (�  (+   

 0.00 9.955 1.050 

 0.71 16.075 1.062 

 1.20 16.763 1.059 

 2.90 20.260 1.108 

 3.50 17.108 1.090 

�

5-1� �

+

+
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�  

�����

          0.577 �

�

���� �

�

���� �

�

��

�

�

�

�

y�=�1.9258x�+�12.832
R²�=�0.5772

0.000�

5.000�

10.000�

15.000�

20.000�

25.000�

 

1.0 0.7    0.4 0.3  

0.7 0.5  0.3 0.2  

0.5 0.4     0.2 0  
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���� �

�

� 2 6 mm

1 cm  

�

�

�

 

 
 
  

+

+

�

�

�

�

�

y�=�2.0374x�+�4.8163
R²�=�0.1786

0.000�

5.000�

10.000�

15.000�

20.000�

25.000�

� �

5-3� �
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        5-2  

 (�  (+   

No.17  0.00 5.666 1.037 

No.13  0.71 5.882 1.035 

No.16  1.20 9.069 1.071 

No.14  2.90 0.609 1.005 

No.15  3.50 19.786 1.134 

�����

���� �

�

���� 30cm  

 

 

 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

 

�

�
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��� �

6.2m 11.0m  

       0.05m 1.6m  

           3.9m 7.5m 0.85m  

       3.3m  

           4.6~5.0m 0.1~0.3m  

       �13 �15  

           2.9m 5.6m 2  

       0.2~0.7m  

            

        

      
 

      
  
  

� �  
 
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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5.1.3  

   6 1 6  

0~4.0  

 

 

 

 

 
 

 5-10  

1  

5-9  

19  
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5.1.4   

 

          

      

 

          

      

      

 

          

      

 

          

       

      

�

�
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�
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5.2 �

5.2.1  

     

 

 

 

  

24mm

20.0mm=22.4mm

 

�
�

 

  

 
    

 23.4 24.1 21.3 21.5 22.2 21.3 22.4 20.0 

5-11  
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5.2.2  

     

 

     

23.3 24.9  

 

          20.0  

       

      21.4  

      20cm 30cm  

      23.0  

      No.10 �11 No.10  

      No.11  

       

       

�

�

 

 

  

 
    

 23.3 24.9 20.0 20.6 21.4 23.0 22.4 20.0 

    5-12  
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5.2.3  

    24  

20.5 23.0  

No.14  

 

    18.8  

30cm No.13 30cm  

 

30cm  

 

�

�

�

�

�

�
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5.3 
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70cm 120cm  

 

2 100cm ) 100cm

100cm  

 

          100cm 120cm  

      100cm 100cm 

      100cm  

          100cm 6  

No.4 !  80cm 

No.8 !  90cm 

No.8 "  80cm 

No.9 "  90cm 

No.14 "  70cm 

No.17�"  90cm 

�

No.

� No.
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5.3.4  �

     Trench   

  5-16 5-7  

  + (G) + (H)  

    60~80  

 

60  

    (G) (H)  

�

�

�

�


�! �� 

! �� 
�! ��


�" �� 

" �� 
�" ��

��,� ��,� �
,� �
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5.4

 

5.4.1  

 

          

      

      

   2014 5  

 10%  

 20% Composted bark  

    

     3m×3m 60cm  

  

    

     3m  

      

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� � � � � � � � � � � � � � � � � �

�

� �

Obsidian perlite 10% 

( 10%) 

Composted bark 20% 

20%
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5.4.2   
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BCD��15cm,L60cm� 
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5.4.3   
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5.4.4   

���   

�

�

�

�

�

�

�

�

�

�
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�

�

�

�

� � � � � � � � � � � � �

� 2014 7m 2014

30cm  

�

��  

    60cm  

     

     

     

       

�

�
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�

�
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    5-25  

2014 2018  

 

  2014 50cm 1m~1.5m

2018 3m  

   

     

     

     

     

�

�

�

�

�

� �

BCD�

F

�

�
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5.4.5   

 

         90 1/4  

 20% 10%  

 1/2 1/4  

   

   1.2cm  

 4.0cm 1.4m 40cm  

   

  

�

� � � � �

  ./ �1.2 m/� 

 2014/05 6.0 m 61.0  

2018/07 5.6 m 62.2  

 2014/05 5.3 m 41.0  

2018/07 6.7 m 45.0  

�

  

30cm 27mm 20mm

25mm

22mm  

  30cm

30cm 60cm

60cm  

  50cm 1m~1.5m

50~60cm 3m  

   

�

� �
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5.5 

  4  

 

5.5.1  
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5.5.2  

 

    

     24mm  

      

     20cm  

      

   No.10  

      

      

�
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�
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�
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5.5.3  

 

   No.10 11 12 No.24 25 26 No.10 11 12  

     Trench  

     2m No.24 25 26 Trench 1m 

      

     TOPSIN-M PASTE  

 1 No.24 25  

 26 2m  

     No.10#11#12 1m  

      

     

      

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� �

No.

! �
" 0�

# �
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5.5.4   

 

    

      

      

      

      

     

     No.19  
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5-7  

SiL  

SL L  
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5.6 

         

     

5.6.1  

    

      

      9% 20% 17%

      16% 5-1 5-1 5-2

      

          

      

      Trench

      

          

      1m

      

      

      

          

      5.7% 5.9% 9%

      19.8%

      0.6% 5-2 5-3 5-4
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No.14

�

�

�

�

�

�

�

�

�

�

� � ��

� �
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21.3mm No.2

60cm No.13 30cm

No.13

30cm

60cm

No.13 20 30

    

Trench

60cm

    

    

5-11 No.13
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5.6.3 

���

    

      254.7% 178.1%

171.0% 139.9%

No.1 No.2 No.6 23

27 No.2 No.2

      

      

���

    

   

    

    

���

    + + 187.5%

+ + 156.8% 143.9%

    

254.7%

    

1m 2m
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5.6.4 

    

    

    

        30cm 60cm 60cm 

    60cm

    

    DO pipe

    

�



165 
 

� �

�

�

�

�

�

�

�

�

�

� � � � � � � � � � � � �



166 
 

5.6.5 

    No.13=No.17

    

30cm

    

    

�

�

�

�

�

�

�

�
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5.6.6 

   

    

�
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5-16�

� �

 �

� � 

3�No.
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5.6.7 

      

    �Trench�

          

      

      

          

�

�

$ 5- �

� � �

5 � 6� 6� 6� 7� 7�

� 8� 6� 6� 9� 8�

� 8� 8� 8� 6� 6�

� 9� 9� 8� 6� 6�

� 9� 9� 9� 8� 9�

� 8� 9� 9� 9� 9�

� 8� 8� 9� 6� 6�

�

�

�

�
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�H �

 
6.1 �Trench�  
 

  
 

  
 

 
6.1.1  

�Trench�

 
2m  
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6.1.2 Trench  
 
���  

    Trench

Trench

 
 
 
 
 
 
 
 
 
 
 

Trench

 
���  

     
 

 
     

 
    

� � � �

���������80cm~100cm  
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IJK :Liriodendron tulipifera ) 

 
 
 
 
 
 
 
 

� �
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6.1.3  
    

     20cm White Loam TC  
     3m  
      

    
      
       
      
          
 
 
� � �  



�



"

 �

          15% 15%  
           
 
 
 
 
 
 
 
 
 

 

� �

80cm~100cm

20cm

�
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6.2  
 

  �Trench�
 

 
6.2.1 �  

     
10m  

       
    1/4  !�"

!�"

1/4
!�" !�"  

 
 
 
 
 
 
 
 
 
 
 
 

� �

50cm � b 1.5m  
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6.2.2 
 
���  

  
50cm

60cm  
  

 
 
���  
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6.3  
 

  
 

 
6.3.1  

    
         
      
      
          
     3 ~5  
 
6.3.2  
���  

      12L L 9 108  

  2�/L �12L� 24�  

      200� 200cc !Mofumin"�1000 �  

  1 ! "�10g� 20cc ! AQUA"  

      1L 9 2�  

   

   

 
���

� L�

 
6.3.3  
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1� 2M

 



178 
 

6.4  

�Trench�

�Trench�

 
 
 
 
 
 
 
 
 
 
 

�  



    
 

 
      80cm  

Trench
 

      Trench

!� "� #�
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          1m

      

          

      2m

      2

          

      

      

M M M
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�Trench�

 

     
 

 
 
���  

     
 

 
  

    Trench  
       
       
       

     
2014  

 
     

15%  
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