
 10 

 
 

 
 

 
A B  

 
 

 
 

 
 

 
2-1 2-1

37 12'25"N, 140
57'48"E 25m 50m 24(2012)

24(2012) 0.65μSv/h  
24(2012) 12

 
 

  



11

2-2
6.25m 50 2-1



 12 
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 2-2  
10

 
 2-3  2-3  

2013/6
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24 2012 31 2019

24 2012 2-4
54 Cs-134 Cs-137

1,110kBq/m2 24 2012 11 2.4 5.0 μSv/h

2-4
1,000 /ha

3,000 /ha

                                                  
1 Cs-134+Cs-137

10m 10m
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m 2-5

2022
2-5  2-5

2  
 

 

                                                   
2 10m
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28 2016

-29
-5%

28 2016

25 2013
3 2-7

2021 11

2020
12

2021 20 11 26 2022
21

2-8 2021 11
2022

2021 11

                                                  
3 %

25 2013
1 100
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20

(%
)



21

4 2-6 25 2013

30 2018 2020
2021

                                                  
4 1 100 (%)
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 2-7
2021

2.7 mSv 1.3 2.0 mSv  
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10

 
 
 



 24 

 

24 2012 31 2019

 

 
 

 
24 2012  

2-4  
43 60m 60m 34

Cs-134 Cs-137 5 1,120kBq/m2 24 2012 11
2.2 4.5 μSv/h 2.5m 2.5 m 60m 60 m

2.5m 2.5 m 40m
40 m

3,000 /ha
 2-8  

 

 
 

m  2-9
25 2013

 2-9  2-10  

2.5m 2.5m  60m 60m 169
 

                                                   
5 Cs-134+Cs-137

10m 10m
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 2-10
10m 15 20m

 
30 2018 22

24
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27

28 2016

2-10 2-11

25 2013 31
2-12

20m 40m 40m

28 2016
48% 20%

28 2016



28

* *

* *



29



30



31

2021 2022 21
2-13

2021

2-11 2020
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2-12

2021 2.2 
mSv 0.7 1.5mSv  
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24 2012 31 2019

 

 
 

 
24 2012  2-4  

57 0.18 ha
39 Cs-134 Cs-137 6 1,160kBq/m2

24 2012 11 1.7 2.4 μSv/h

2  2-13  2-14
 

 

 
 

 
m  2-14

 2-14 26 2014
10m

2-14  
 

                                                   
6 3 Cs-134+Cs-137

10m 10m
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35

28 2016

2-15

25 2013 3 28
2-16

2019
2022

10%
1 2

28 2016



36

2-17
2022

Kruskal-Wallis p< 0.05

2-15
30 2018



37



 38 

 2-16
2021

1.2 mSv 0.9 mSv  
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26 2014 29 2017

23 2011 7 Cs  2-17  
 

 
   

 
μSv/h  

Cs 
 

kBq/m2    
    

ha  

  
 50 2014 

 
 

 

3.44 
1.67 
3.44 

0.62 390 

  
 

66 
62 2014 31.4  

1 2  
1.69 
2.62 1.04 760 

 
 

 
 

60 2014 2 4  
26  

1.87 
1.87 0.85 570 

55 2014  2.29 
  36 48 2014 15  1.97 2.16 1500 

  
 50 

2015 60  
 

2.60 
2.50 0.43 

410 
2016 60  0.67 0.37 

  
 

28 
54 2015 20  

2 8  
0.01 
2.94 0.78 690 

  38 2015 24  0.25 2.22 1200 

 
 

 
 

40 
30 
60 

2016 
 
2 8  
30  

0.55 
1.16 
1.19 

0.39 230 

  34 2016 23.4  1.16 1.55 1500 

  
 

37 56 
37 2017  

 
0.63 
1.00 0.38 450 

 

1m  
3 2011 7 2  

  



 40 

 

  

 
  

1m  
  

23 10 21
, , 

 2-18  2-2  
 

    

 2014 

CsI

DC-100
NaI

TCS-172B 2
 

TCS-172B DC-100
0.534 1.838

TCS-172B  
 
 
 

 2015 2016 CsI

PA-1000 NaI

TCS-172B
 

PA-1000 TCS-172B

0.746 0.886

 

 2014 2018 

 2015 2018 

 2015 2018 
 

 
  

 
 

TCS  
ATOMTEX  

AT1125 
 

DC-100 
 

PA-1000 
(a)  (b)  
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50

 
37°26'17"N, 140°48'53"E, 3.44ha

10m 1.67ha 0.84ha
0.83ha 3.44ha 2,000 3,000 /ha

 
235 20m

1m 28 2016
100

 2-18  
 

 

 
2 2020 3 19  

  

22015( 27)
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26 2014 10 30 11 12 11 17 11 26
11 27 12 10  2-19
 2-3  

 

  
 

     
        

1 26(2014) 10 03  89 0.609 43 0.707 20 0.727 16 0.587  
2 12 18  89 0.585 43 0.650 20 0.692 16 0.494  
3 27(2015) 07 29  89 0.497 43 0.538 20 0.584 16 0.432  
4 11 10  89 0.487 43 0.521 20 0.555 16 0.408  
5 28(2016) 11 08  ― ― 43 0.477 20 0.513 16 0.376  
6 29(2017) 11 09  ― ― 43 0.384 20 0.417 16 0.310  
7 30(2018) 11 04  ― ― 43 0.365 20 0.389 16 0.294  

8 01(2019) 11 08  ― ― 43 0.342 20 0.369 16 0.275  

9 02(2020) 07 22  ― ― 43 0.320 20 0.343 16 0.264  

10 12 08  ― ― 43 0.309 20 0.342 16 0.265  

11 03(2021) 08 24  ― ― 43 0.296 20 0.327 16 0.256  

12 12 06  ― ― 43 0.304 20 0.331 16 0.253  
 

Cs 2011 7 2 3 390kBq/m2

 
 

2015  
2014 2019 CsI

PA-1000 NaI
TCS-172B 2020 NaI

TCS-172B  

 

  
(a) D5 2014 9  (b) 5D 2021 8 24  

 
27 2015

1.0 5.1 1.8
13.2

 



 43 

 2-19  
 

(a) (b) 

(c) (d) 

 
1m  

3 1
 

Cs-134
Cs-137  
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66

3.44ha 62 0.87ha  
37°35'16"N, 140°54'41"E, 4.31ha 2.62ha

0.87ha 1 1.21ha 2 0.54ha 1 2
1.69ha 31.4 820m

1 100 200 7  
52 1 17

2 5 1 15 2 6
9 30m

 2-20  
 

 

 
2 2020 11 17  
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2014 10 16 12 9  2-20
 2-4  

 

  

  

  
(1 2 ) 

 
( 31.4 ) 

 
(1 2 ) 

      

1  26 (2014) 10 15 3  1.003 17 1.065 12 1.122  
2  12 10 3  0.893 17 0.995 12 1.099  
3  27 (2015) 08 03 3  0.827 17 0.899 12 0.963  
4  10 02 3  0.760 17 0.829 12 0.881  
5  11 19 3  0.730 17 0.788 12 0.842  
6  28 (2016) 07 04 3  0.717 17 0.742 12 0.808  
7  11 26 3  0.663 17 0.672 12 0.714  
8  29 (2017) 08 03 3  0.637 17 0.662 12 0.693  
9  11 24 3  0.607 17 0.647 12 0.698  

10  30 (2018) 08 21 3  0.540 17 0.570 12 0.614  
11  11 21 3  0.587 17 0.602 12 0.653  
12  01 (2019) 08 08 3  0.579 17 0.579 12 0.657  
13 11 25 3  0.542 17 0.562 12 0.621  
14 02 (2020) 07 27 3  0.499 17 0.515 12 0.561  
15 12 04 3  0.528 17 0.536 12 0.596  
16 03 (2021) 08 20 3  0.503 17 0.495 12 0.556  
17 11 27 3  0.510 17 0.507 12 0.569  

 
Cs 2011 7 2 3 760kBq/m2

 
 

 

  
(a) 2014 9  (b) 4D 2021 8 20  
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8.8
4.3 1.0%
 

 2-21

(a) (b) 

(c)  

1m  
3 1

 

Cs-134
Cs-137  
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2 2.97ha

2.29ha  
37°22'59"N, 140°51'31"E

37°22'47"N, 140°51'18"E 500m  

2.97ha 2.29ha
 

3 2 1
2  2-22  

 
 

 
 

 
2 2020 3 19  
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60 2.97ha 2014 10 16 11 5 1.87ha
2 4 1.87ha 26 55

2.29ha 2014 11 7 12 12 2015 4 14 21
3,000 /ha 1.10ha 1.00ha

368m 774m  2-21
 2-5  2-6  

 

 

 

  
(26 ) 

 
(2 4 )  

      

1  26(2014) 10 16 1  0.930 2  0.795 2  0.860 
2  10 23 1  0.920 2  0.770 2  0.870 
3  11 10 1  0.970 2  0.790 2  0.880 
4  11 27 1  0.940 2  0.755 2  0.780  
5  12 12 1  0.910 2  0.730 2  0.760 
6  12 25 1  0.850 2  0.700 2  0.715  
7  27(2015) 01 13 1  0.810 2  0.695 2  0.690  
8  04 15 1  0.870 2  0.710 2  0.725  
9  06 03 1  0.930 2  0.785 2  0.805  

10  09 28 1  0.850 2  0.710 2  0.715  
11  10 28 1  0.850 2  0.705 2  0.730  
12  12 01 1  0.750 2  0.625 2  0.655  
13 28(2016) 01 06 1  0.750 2  0.625 2  0.655  
14 03 01 1  0.690 2  0.530 2  0.590  
15 06 06 1  0.750 2  0.635 2  0.645  
16 07 04 1  0.710 2  0.635 2  0.650  
17 07 28 1  0.710 2  0.615 2  0.640  
18 08 24 1  0.670 2  0.580 2  0.600  
19 09 27 1  0.700 2  0.575 2  0.585  
20 10 25 1  0.700 2  0.580 2  0.620  
21 11 21 1  0.680 2  0.565 2  0.595  
22 12 26 1  0.640 2  0.540 2  0.565  
23 29(2017) 08 01 1  0.680 2  0.570 2  0.595  
24 11 30 1  0.640 2  0.550 2  0.570  
25 30(2018) 08 01 1  0.580 2  0.505 2  0.530  
26 11 20 1  0.600 2  0.500 2  0.510  
27 01(2019) 07 19 1  0.560 2  0.473 2  0.480  
28 11 25 1  0.555 2  0.473 2  0.478  
29 02(2020) 07 15 1  0.538 2  0.448 2  0.447  
30 12 02 1  0.575 2  0.468 2  0.497  
31 03(2021) 08 07 1  0.555 2  0.459 2  0.457  
32 11 22 1  0.530 2  0.449 2  0.437  

 
Cs 2011 7 2 3

570kBq/m2  
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(a) No.3 2014 8  (b) No.3 2021 8 7  

 

  
(a) 2015 4  (b) No.5 2021 8 7  

 
1.0%

2.9 10.8

 

 2-23  
 



 50 

(a) (b) 

(c) 

 
1m  

2  

Cs-134
Cs-137  
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37°40'52"N, 140°40'50"E, 

4.20ha 36 48 3 1.97ha
 

2014
2 5m A 51

B 57 1m A
B 57 13  

2015 20m
112 1m

2015 2015 8
 2-24 2016 1

 2-25  
 

 

 
2020 2 11 17  
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(a)  

 

 

 
(b) A 51  (c) B 57  

 

 
2014 11 19 2015 1 23

15% 420m

 2-22
 2-7  
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(15%) 

    

1  26(2014) 10 24  71  2.080 13  3.170  
2  10 30  71  1.838 13  3.700  
3  11 26  71  1.536 13  3.109  
4  12 18  71  1.095 13  1.825  
5  27(2015) 02 05  71  0.484 13  0.728  
6  07 30  71  2.038 13  2.925  
7  08 06  53  2.214 31  2.560 20m  
8  10 06  53  2.053 31  2.365 20m

 9  10 07  71  2.004 13  2.855 
10  11 30  53  1.924 31  2.217 20m

 11  12 01  71  1.876 13  2.693 
12  28(2016) 01 27  71  0.943 13  1.289  
13 10 06  53  1.699 31  1.955  
14 11 16  53  1.745 31  2.006  
15 12 06  53  1.694 31  1.962  
16 29(2017) 09 05  53  1.473 31  1.657  
17 11 30  53  1.441 31  1.637  
18 30(2018) 09 08  53  1.378 31  1.556  
19 11 21  53  1.362 31  1.563  
20 01(2019) 07 23  53  1.269 31  1.334  
21 11 22  53  1.342 31  1.555  
22 02(2020) 07 13  53  1.219 31  1.377  
23 12 01  53  1.159 31  1.319  
24 03(2021) 08 03  53  1.145 31  1.288  
25 11 24  53  1.102 31  1.258  

 
Cs 2011 7 2 3 1500kBq/m2

 

 
2014 CsI

DC-100 NaI TCS-172B 2
2015 NaI

2014
0.534 1.838
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(a) 2014 10  (b) X30Y80 2021 8 3  

 
2015 7

24.3
11.2  

2.0 2.5μSv/h 1
2.5 3.0μSv/h  2-26

 

(a) (b) 1

1m  
3 1

 

Cs-134
Cs-137  
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50

 
27 2015 21.34ha 37°22'46"N, 140°50'6"E, 2.79ha

1.04ha 60 1.56ha
60 2.50ha 2,000 /ha

985m 2016 28
0.67ha 60  

20m 2015
100 2016 38 1m  

2-27  
 

 

 
2 2020 3 19  
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2015 10 13 10 19 10 23 11 16
11 24 11 27 2016 11 3 12
5  2-23  2-8

 

  

 

  
( 60 ) 

 
( 60 ) 

 
( 60 ) 

      

1  27(2015) 07 27  38  0.435 33  0.446 ― ― H27  
2  12 10  38  0.395 33  0.416 ― ― H27  
3  28(2016) 11 02  ― ― ― ― 16  0.379 H28  
4  12 06  38  0.342 33  0.359 16  0.350 H28  
5  29(2017) 12 05  38  0.292 33  0.305 16  0.291  

6  30(2018) 12 03  38  0.269 33  0.279 16  0.269  

7  01(2019) 12 03  38  0.256 33  0.267 16  0.258  

8  02(2020) 07 21  38  0.251 33  0.265 16  0.255  

9  12 09  38  0.246 33  0.249 16  0.226  

10  03(2021) 08 11  38  0.237 33  0.247 16  0.234  

11  12 09  38  0.222 33  0.235 16  0.223  
 

Cs 2011 7 2 3 410kBq/m2

 
 

2015 2019 CsI
PA-1000 NaI

TCS-172B 2020 NaI
TCS-172B  

 

  
(a) 8N 2015 7  (b) 8N 2021 8 11  

2015 5.0 2016
6.9 2.3  

 2-28  
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(a) (b)  2015( 27)

(c)  2016( 28)  

1m  
3 1

 

Cs-134
Cs-137  

 
 
  



 58 

  
54

28  
37°30'14"N, 140°47'48"E, 2.95ha 2 8

4m 16m 0.01ha
25 30m

9 1,157m  
20m 113

1m  2-29  
 

 

 
2 2020 3 19  
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2015 9 20 10 18 12 7
 2-24  2-9

 
 

 

 

   
(2 8 )  

      
1  27(2015) 07 30  47  0.797 65  0.758 ― ―  
2  10 14  47  0.690 65  0.730 ― ―  
3  12 08  47  0.642 65  0.692 ― ―  
4  28(2016) 12 08  47  0.502 65  0.545 ― ―  
5  29(2017) 08 02  47  0.453 65  0.497 ― ―  
6  11 25  47  0.420 65  0.457 ― ―  
7  30(2018) 08 02  47  0.401 65  0.440 ― ―  
8  11 20  47  0.403 65  0.448 ― ―  
9  01(2019) 07 25  47  0.367 65  0.407 ― ―  

10  11 26  47  0.398 65  0.430 ― ―  
11  02(2020) 07 17  47  0.366 65  0.394 ― ―  
12  12 02  47  0.381 65  0.407 ― ―  
13 03(2021) 08 07  47  0.366 65  0.391 ― ―  
14 11 26  47  0.359 65  0.384 ― ―  

 
Cs 2011 7 2 3 690kBq/m2

 
 

0.01ha
 

2015 2016 CsI
PA-1000 NaI

TCS-172B 2017 NaI
TCS-172B  

 

  
(a) 2015 12  (b) 12D 2021 11 26  

 
15.5 4.3

 



 60 

 2-30

(a) (b) 

1m  
3 1

 

Cs-134
Cs-137  
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38

 
37°41'21"N, 140°41'38"E, 0.56ha 0.25ha
24% 100m  

13
 2-31  
 

 

 
2 2020 11 17  
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2015 8 5 10 6  2-25
 2-10 2  

  

 

   
(24 ) 

    
1  27(2015) 08 04  6  2.362 4  2.113  
2  08 18  6  2.112 4  1.933  
3  09 02  6  2.067 4  1.838  
4  10 07  6  2.155 4  1.920  
5  11 30  6  1.947 4  1.805  
6  28(2016) 10 05  6  1.803 4  1.668  
7  11 17  6  1.752 4  1.595  
8  12 07  6  1.700 4  1.555  
9  29(2017) 09 07  6  1.492 4  1.303  

10  11 29  6  1.518 4  1.388  
11  30(2018) 09 07  6  1.422 4  1.300  
12  11 21  6  1.402 4  1.293  
13 01(2019) 07 23  6  1.255 4  1.113  
14 11 22  6  1.388 4  1.283  
15 02(2020) 07 13  6  1.213 4  1.145  
16 12 01  6  1.227 4  1.125  
17 03(2021) 08 03  6  1.095 4  1.025  
18 11 19  6  1.140 4  1.055  

 
Cs 2011 7 2 3 1200kBq/m2

 

  
(a) 2017  (b) 0-80 2021 8 3  

6.5 6.8

 

 2-32



 63 

1m  
3 1

 

Cs-134
Cs-137  
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37°25'18"N, 140°48'1"E, 5.80ha

60
30 40  

5.80ha 0.55ha 1.16ha
2 8 1.19ha 30

490m 654m 1,144m  
20m 129

1m  2-33  
 

 

 
2 2020 3 19  
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2016 6 8 6 14 6 29 8 22
9 12 9 14 9 16 9 21 9 23

 2-26  2-11
 

 

  

 

    
(2 8 ) 

 
(30 ) 

        
1  28(2016) 05 31  44  0.340 15  0.393 20  0.464 15  0.383  
2  06 22  44  0.325 15  0.335 20  0.447 15  0.365  
3  07 01  44  0.298 15  0.307 20  0.416 15  0.334  
4  08 03  44  0.304 15  0.314 20  0.420 15  0.336  
5  09 07  44  0.295 15  0.300 20  0.397 15  0.307  
6  10 18  44  0.312 15  0.304 20  0.409 15  0.317  
7  29(2017) 10 05  44  0.270 15  0.268 20  0.354 15  0.275  
8  30(2018) 10 02  44  0.244 15  0.248 20  0.324 15  0.250  
9  01(2019) 10 03  44  0.234 15  0.239 20  0.308 15  0.244  

10  02(2020) 07 20  44  0.219 15  0.213 20  0.273 15  0.220  
11  12 07  44  0.220 15  0.208 20  0.266 15  0.223  
12  03(2021) 08 05  44  0.204 15  0.201 20  0.256 15  0.209  
13 12 07  44  0.213 15  0.207 20  0.267 15  0.208  
 

Cs 2011 7 2 3 230kBq/m2

 
2016 2019 CsI

PA-1000 NaI
TCS-172B 2020 NaI

TCS-172B  

 

 
(a) 2016 7  (b) 12A 2021 8 5  

 
3.8 14.1

4.3  



 66 

 

 2-34  

(a) (b) 

(c) (d) 

1m  
3 1

 

Cs-134
Cs-137  
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34

37°40'41"N, 140°47'36"E, 1.61ha  

23.4% 200m
 

40 12 15
 2-35  

 

 

 
2 2020 11 17  
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2016 10 11 2016 10 27 14  
2-27  2-12

 
 

 

 

  
(23.4 ) 

 
23.4  

    

1  28(2016) 09 02  15  1.737 12  1.246  
2  10 19  15  1.599 12  1.210  
3  11 02  15  1.671 12  1.204  
4  29(2017) 03 08  15  1.515 12  1.084  
5  08 01  15  1.424 12  1.041  
6  11 24  15  1.331 12  0.975  
7  30(2018) 08 01  15  1.171 12  0.861  
8  11 21  15  1.287 12  0.953  
9  01(2019) 07 23  15  1.248 12  0.806  

10  11 22  15  1.161 12  0.793  
11  02(2020) 07 13  15  1.178 12  0.844  
12  12 01  15  1.211 12  0.818  
13 03(2021) 08 11  15  1.175 12  0.814  
14 11 19  15  1.131 12  0.819  

 
Cs 2011 7 2 3 1500kBq/m2

 

  
(a) 2016 8  (b) H9 2021 8 11  

 
1.9 1.5

 

 2-36  
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(a) (b) 

1m  
3 1

 

Cs-134
Cs-137  
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56 0.26ha

37 0.37ha 37 0.63ha 37°17'8"N, 140°58'2"E, 
1.26ha  

56 37 37
56 19.3 37

17.6 23.2 5
385m 1 0.03ha

 
20m 33

1m  2-37  
 

 

 
2 2020 3 19  
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4 19
2017 4 21  2-28  2-13

 
 

 

  

  
(23.2 ) 

 
(17.6 19.3 ) 

    
1  28(2016) 11 23  14  0.400 5  0.382  
2  29(2017) 04 28  14  0.376 5  0.364  
3  06 20  14  0.350 5  0.340  
4  08 01  14  0.354 5  0.344  
5  11 30  14  0.360 5  0.334  
6  30(2018) 08 01  14  0.322 5  0.330  
7  11 20  14  0.332 5  0.318  
8  01(2019) 07 24  14  0.304 5  0.300  
9  11 25  14  0.307 5  0.306  

10  02(2020) 07 16  14  0.295 5  0.294  
11  12 03  14  0.317 5  0.316  
12  03(2021) 08 09  14  0.299 5  0.294  
13 11 25  14  0.290 5  0.284  

 
Cs 2011 7 2 3 450kBq/m2

 

  
(a) I7 2016 8  (b) I7 2021 8 9  

 

1.0 2.1
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 2-29

 
 (%) = 1− × 100 

 

  
 

μSv/h  μSv/h  
 

(%)   
 

 
   

 

 

 89 

2014 10 03  

0.609  0.591  

2014 12 18  

0.585  1.02  
 43 0.707  0.685  0.650  5.11  

 16 0.587  0.569  0.494  13.18  
 20 0.727  0.705  0.692  1.84  

 
 3 

2014 10 15  
1.003  0.979  

2014 12 10  
0.893  8.78  

 17 1.065  1.040  0.995  4.33  
 12 1.122  1.095  1.099  -0.37  

 
 1 

2014 10 16  
0.930  0.920  

2014 11 10  
0.970  -5.43  

 2 0.795  0.787  0.790  -0.38  
 2 2014 10 23  0.870  0.852  2014 12 12  0.760  10.80  

 
(H27) 38 

2015 07 27  
0.435  0.416  

2015 12 10  
0.395  5.05  

 33 0.446  0.426  0.416  2.35  
(H28) 16 2016 11 02  0.379  0.376  2016 12 06  0.350  6.91  

 
 47 

2015 07 30  
0.797  0.760  

2015 12 08  
0.642  15.53  

 65 0.758  0.723  0.692  4.29  

 
 6 

2015 08 04  
2.113  2.061  

2015 10 07  
1.920  6.84  

 4 2.362  2.304  2.155  6.47  

 

 44 
2016 05 31  

0.340  0.338  
2016 06 22  

0.325  3.85  
 15 0.393  0.390  0.335  14.10  

 20 
2016 09 07  

0.397  0.392  
2016 10 18  

0.409  -4.34  
 15 0.307  0.304  0.317  -4.28  

 
 15 

2016 09 02  
1.737  1.703  

2016 11 02  
1.671  1.88  

 12 1.246  1.222  1.204  1.47  

 
 5 

2016 11 23  
0.382  0.367  

2017 04 28  
0.364  0.82  

 14 0.400  0.384  0.376  2.08  

 
2 10.8

10.3  
12.2

2015 27 5.1 2016 28 6.9
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