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1-2-1

1-2-2
M-

4



1-2-3

1-2-1

*1 500 m 2024
*2 T-D1 T-D5 T-D9 3

*1

M-101 10 m

M-102 11 m

M-103 11 m

M-104 13 m

T-D1*2 22 m

T-D5*2 22 m

T-D9*2 25 m
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1-2-2  

*1 500 m 2024
*2 1 m
*3 5 100 m 95 105 m
*4

1) 100 m 10 m
2) 100 200 m 20 m
3) 200 500 m 30 m
4) 500 m 40 m

*5

*1

*2 *3 *4

M-A1 200 m 100 m 180 200 m 3 cm

M-A3 480 m 100 m 450 480 m 3 cm

M-MI4 150 m 100 m 130 150 m 3 cm

M-B1 50 m *5 40 50 m 3 cm

M-B3 120 m 50 m 100 120 m 3 cm

M-B5 360 m 100 m 330 360 m 3 cm

M-C1 60 m 50 60 m 3 cm

M-C3 130 m 50 m 110 130 m 3 cm

M-D1 120 m 50 m 100 120 m 3 cm

M-D3 220 m 100 m 190 220 m 3 cm

M-E1 130 m 50 m 110 130 m 3 cm

M-E3 230 m 100 m 200 230 m 3 cm

M-E5 520 m 100 m 480 520 m 3 cm

M-F1 140 m 120 140 m 3 cm

M-F3 230 m 100 m 200 230 m 3 cm

M-G0 110 m 50 m 90 110 m 3 cm

M-G1 140 m 120 140 m 3 cm

M-G3 200 m 100 m 180 200 m 3 cm

M-G4 640 m 100 m 600 640 m 3 cm

M-H1 130 m 110 130 m 3 cm

M-H3 230 m 100 m 200 230 m 3 cm

M-I0 70 m 60 70 m 3 cm

M-I1 100 m 50 m 90 100 m 3 cm

M-I3 180 m 100 m 160 180 m 3 cm

M-J1 50 m 40 50 m 3 cm

M-J3 580 m 100 m 540 580 m 3 cm

M-IB2 120 m 100 120 m 3 cm

M-K1 30 m 20 30 m 3 cm

M-IB4 120 m 100 120 m 3 cm

M-L1 50 m 40 50 m 3 cm

M-L3 170 m 100 m 150 170 m 3 cm

M-M1 120 m 100 120 m 3 cm
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1-2-3

1-2-4  

*1

*2 *3

M-10 1,800 m 100 m 200 m 300 m 500 m

M-11 7,050 m 100 m 200 m 300 m 500 m

M-14 3,300 m 100 m 200 m 300 m 500 m

M-15 6,700 m 100 m 200 m 300 m 500 m

M-19 2,770 m 100 m 200 m 300 m 500 m

M-20 7,200 m 100 m 200 m 300 m 500 m

M-21 5,800 m 100 m 200 m 300 m 500 m

M-25 4,600 m 100 m 200 m 300 m 500 m

M-26 6,200 m 100 m 200 m 300 m 500 m

M-27 5,700 m 100 m 200 m 300 m 500 m

*1 500 m 2024
*2 1 m
*3 5 100 m 95 105 m

*1 *2

E-T1 11 m 1 *3

E-T2 6 m 1 3 cm 1

E-T3 6 m 1

E-T4 6 m 1

M-C1 7 m 3 cm 4

M-C3 10 m 3 cm 4

M-C4 15 m 3 cm 4

M-C7 16 m 3 cm 4

M-C8 17 m 3 cm 4

M-C10 6 m 3 cm 4

C-P1 21 m 3 cm 4

C-P2 14 m 3 cm 4

C-P3 15 m 3 cm 4

C-P4 13 m 3 cm 4

C-P5 7 m 3 cm 4

C-P8 6 m 3 cm 4

K-T1 13 m 6 3 cm 6

K-T2 26 m 6 3 cm 6

M-C2 11 m 3 cm 4

M-C5 17 m 3 cm 4

M-C6 19 m 1 3 cm 4

M-C9 20 m 1 3 cm 4

KK-U1 50 m 1

*1 500 m 2024
*2 0.5 m
*3
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1-3-1

*1 4 4 5 3

*2

*3 238Pu 239+240Pu 241Am 242Cm 243+244Cm

*4
*5 8

90Sr*2 134Cs,137Cs *2 90Sr 134Cs,137Cs *3

*1

M-101 *2

M-102 *2

M-103 *2

M-104 *2

M-A1
M-MI4
M-A3
M-B1 *2

M-B3 *5

M-B5
M-C1 *4

M-C3 *2

M-D1 *4

M-D3 *2

M-E1 *4 *5

M-E3 *2

M-E5 *2

M-F1 *4

M-F3 *2

M-G0
M-G1 *4

M-G3 *2

M-G4 *2

M-H1 *2

M-H3 *2

M-I0
M-I1 *2 *5

M-I3
M-J1

M-IB2
M-J3
M-K1
M-IB4
M-L1
M-L3
M-M1
M-10
M-11
M-14
M-15
M-19
M-20
M-21
M-25
M-26
M-27
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1-3-2

134Cs,137Cs 134Cs,137Cs 7Be 40K 208Tl 214Bi 228Ac
E-T1

E-T2

E-T3

E-T4

M-C1

M-C3

M-C4

M-C7

M-C8

M-C10

C-P1

C-P2

C-P3

C-P4

C-P5

C-P8

K-T1

K-T2

M-C2

M-C5

M-C6

M-C9

KK-U1
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1-3-3

*

*

134Cs

60 L

1 mBq/L 0.9 mBq/L

137Cs 1 mBq/L 0.5 mBq/L

90Sr 40 L 1 mBq/L 0.9 mBq/L

500 mL 100 mBq/L 100 mBq/L

134Cs

40 L

1 mBq/L 0.8 mBq/L

137Cs 1 mBq/L 0.5 mBq/L

90Sr 40 L 1 mBq/L 0.9 mBq/L

820 mL 100 mBq/L 50 mBq/L

2 L 10 mBq/L

134Cs

60 L

1 mBq/L 1 mBq/L

137Cs 1 mBq/L 0.6 mBq/L
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1-3-3

*

*

105 3 2

mm

134Cs

400 g

1 Bq/kg- 0.6 Bq/kg-

137Cs 1 Bq/kg- 0.6 Bq/kg-

105 3 2

mm

90Sr 150 g 0.2 Bq/kg- 0.1 Bq/kg-

105 3 2

mm

238Pu

100 g

0.01 Bq/kg- 0.01 Bq/kg-

239+240Pu 0.01 Bq/kg- 0.01 Bq/kg-

241Am 0.02 Bq/kg- 0.02 Bq/kg-

242Cm 0.01 Bq/kg- 0.009 Bq/kg-

243+244Cm 0.01 Bq/kg- 0.009 Bq/kg-

*1 *2

134Cs

60 L

1 mBq/L 1 mBq/L

137Cs 1 mBq/L 0.6 mBq/L

105 3 2 mm 134Cs

400 g

1 Bq/kg- 0.6 Bq/kg-

137Cs 1 Bq/kg- 0.6 Bq/kg-

1-3-4

*1 134Cs 137Cs

*2
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1-4-1 mBq/L

*1

*2

ND

*1 *2

134Cs ND 0.74 1 0.33 0.93 10 M-101

137Cs 1.8 41
9.3 8.0
48

0.31 0.73 11 M-101

90Sr 0.65 2.1
0.9 0.26

4
0.40 0.53 11 M-101

ND 1100
1 0 200

4 ND
39 65 10 M-103
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1-4-1 134Cs
ND 5 0.33 0.93 mBq/L

1-4-2 137Cs
ND 5 0.31 0.73 mBq/L

5

5

18



1-4-3 90Sr
ND 5 0.40 0.53 mBq/L

1-4-4
ND 5 39 65 mBq/L

5

5

1



20



21



1-4-2 134Cs mBq/L

*1

5 7 8 11

ND ND ND

0.049 0.073 0.047 0.072 0.049 0.072

ND ND ND

0.034 0.074 0.038 0.079 0.029 0.072

1

2 ND

5 7 8 11

1.1 1.8 1.2 2.7 1.2 1.8

*1 1.4 0.14 1.5 0.34 1.4 0.13

0.26 2.2 0.52 2.2 0.27 1.7

1.5 0.35 1.5 0.29 1.4 0.32

1-4-3 137Cs mBq/L

5 7 8 11

0.54 1.2 0.78 1.5 0.74 1.4

*1 0.83 0.18 1.0 0.21 0.99 0.17

1-4-4 90Sr mBq/L

*1

5 7 8 11

34 97 41 71 38 89

*1 50 14 54 7.5 55 15

30 69 28 77 54 74

46 15 48 20 65 9.5

1-4-5 mBq/L

*1

5 7 8 11

24 31 23 34 28 31

*1 27 2.7 30 3.2 29 1.4

1-4-6 mBq/L

*1
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1-4-5 134Cs
ND 5 0.029 0.82 mBq/L

1-4-6 137Cs
ND 5 0.015 0.56 mBq/L

5

5

23



1-4-7 90Sr
ND 5 0.41 0.55 mBq/L

1-4-8

5

140 141

38

37

141

38

37

142

5

24



1-4-9

5

141 142

38

37

25



1-4-7 137Cs mBq/L

*1

7 11

1.2 1.6 1.2 1.7

*1 1.4 0.12 1.4 0.18

0.48 2.1 0.81 2.3

1.6 0.33 1.7 0.36
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1-4-10 134Cs
1 ND 5 0.029 0.93 mBq/L
2 23 3 5 30 km 8 12

1-4-11 137Cs
1 ND 5 0.015 0.73 mBq/L
2 18 22 137Cs 1.6 mBq/L

3

5

5

28



5

1-4-12 90Sr
1 ND 5 0.40 0.55 mBq/L
2 18 22 90Sr 1.2 mBq/L

3

1-4-13
ND 5 21 65 mBq/L

5
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1-4-8 134Cs 137Cs Bq/kg-

*1 ND

*2 ND

ND

*1 *2

134Cs ND 1.4
0.78 0.37

96 ND 74
0.20 0.45 7 M-I0

137Cs ND 65
14 16

96 ND 2
0.23 0.60 7 M-I0
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1-4-14 137Cs
1 M-
2 ND 5 0.23 0.60 mBq/L

100

10

1

ND
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ND

1-4-9 90Sr Bq/kg-

5 5 5 7 8 5 11

M-B3 0.067 0.019 ND <0.051 0.068 0.019

M-D1 ND <0.055 0.085 0.018 0.080 0.020

M-E1 0.11 0.029 ND <0.054 0.070 0.022

M-F1 ND <0.058 0.055 0.018 ND <0.062

M-I1 ND <0.056 ND <0.050 0.15 0.024

M-J1 ND <0.062 ND <0.054 ND <0.067

34



35



36



1-4-10 Bq/kg-

1 5 7 29 8 2

2 ND

238Pu 239+240Pu 241Am 242Cm 243+244Cm

M-B3 0.018 0.0024 1.0 0.024 0.49 0.016 ND <0.0039 ND <0.0028

M-E1 0.0083 0.0016 0.77 0.019 0.41 0.013 ND <0.0032 ND <0.0037

M-I1 0.020 0.0026 1.2 0.027 0.65 0.018 ND <0.0034 ND <0.0039
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1-4-15 238Pu 239+240Pu 241Am

1 5 238Pu
2 239+240Pu 241Am E1 2 37º35

141º25 E 133 m 37º12 141º20 141 m
239+240Pu 20 22 241Am 20 Oikawa et al., 2015

3 5 239+240Pu 241Am
4 M-

B3

E1

I1

140 141

38

37

38



1-4-16 238Pu/ 239+240Pu 241Am/ 239+240Pu

1 238Pu/ 239+240Pu 0.025 Miyake et 
al., 1968, 1975 0.001 0.003 Komura et al.,
1984 Yamamoto et al., 1996 Nishihara et al.,
2012

2 241Am / 239+240Pu 0.32 0.35
Livingston et al., 1975 Yamamoto et al., 1991 2015 27

1.02 0.02 Buesseler et al., 2018 1 0.35
2, 3 0.23 Nishihara et al., 2012

3 M-

B3

E1

I1

140 141

38

37

39
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1-4-11 4 134Cs 137Cs mBq/L

ND

* 137Cs 2.4 mBq/L 3

1-4-12 4 134Cs 137Cs mBq/L

134Cs ND 0.86 0.93
137Cs 1.9 2.8 2.4 0.37 8 E-T2

ND

134Cs ND 0.76 0.92
137Cs 1.7 2.4 2.0 0.22 8 9 K-T1 6 K-T2*
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1-4-17 K-T1 K-T2 134Cs 137Cs
1 2023
2 ND 5 134Cs 0.76 0.93 mBq/L 137Cs 0.42 0.51 mBq/L

K-T1

K-T2
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1-4-18 E-T1 E-T2 134Cs 137Cs
1 134Cs
2 2024 1 mBq/L 1

Bq/L
2 ND 5 134Cs 0.76 0.93 mBq/L 137Cs 0.42 0.51 mBq/L

E-T1

E-T2

44



1-4-19 E-T3 E-T4 134Cs 137Cs
1 134Cs
2 2024 1 mBq/L 1

Bq/L
2 ND 5 134Cs 0.76 0.93 mBq/L 137Cs 0.42 0.51 mBq/L

E-T3

E-T4

45



1-4-20 M-C6 M-C9 134Cs 137Cs
1 134Cs
2 2024 1 Bq/L
2 ND 5 134Cs 0.76 0.93 mBq/L 137Cs 0.42 0.51 mBq/L

M-C6

M-C9

46



1-4-21 KK-U1 134Cs 137Cs
1 134Cs
2 2024
2 ND 5 134Cs 0.76 0.93 mBq/L 137Cs 0.42 0.51 mBq/L

KK-U1

47



48



1-4-13 6 134Cs 137Cs Bq/kg-

ND

1-4-14 13 134Cs 137Cs Bq/kg-

ND

134Cs ND 0.33 0.43 0.71 0.53 0.12 ND 10 K-T1
137Cs 8.3 33 19 7.6 1 K-T1

134Cs ND 0.27 0.43 1.2 0.71 0.34 ND 8 C-P8
137Cs 0.56 58 14 14 1 C-P8
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1-4-22 K-T1 K-T2 134Cs 137Cs
1 134Cs
2 2024
2 ND 5 134Cs 0.27 0.43 Bq/kg- 137Cs 0.28 0.46 Bq/kg-

K-T1

K-T2

50



1-4-23 M-C1 M-C2 134Cs 137Cs
1 134Cs
2 2024
2 ND 5 134Cs 0.27 0.43 Bq/kg- 137Cs 0.28 0.46 Bq/kg-

M-C1 M-C2
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1-4-24 M-C3 M-C4 134Cs 137Cs
1 134Cs
2 2024 10 Bq/ -

3 ND 5 134Cs 0.27 0.43 Bq/kg- 137Cs 0.28 0.46 Bq/kg-

M-C3

M-C4

52



1-4-25 M-C5 M-C6 134Cs 137Cs
1 134Cs
2 2024 10 Bq/ -

3 ND 5 134Cs 0.27 0.43 Bq/kg- 137Cs 0.28 0.46 Bq/kg-

M-C5 M-C6
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M-C7
M-C8

1-4-26 M-C7 M-C8 134Cs 137Cs
1 134Cs
2 2024 10 Bq/ -

3 ND 5 134Cs 0.27 0.43 Bq/kg- 137Cs 0.28 0.46 Bq/kg-
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M-C9

M-C10

1-4-27 M-C9 M-C10 134Cs 137Cs
1 134Cs
2 2024 10 Bq/ -

3 ND 5 134Cs 0.27 0.43 Bq/kg- 137Cs 0.28 0.46 Bq/kg-
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1-4-28 E-T2 134Cs 137Cs
2024

E-T2

56



1-4-29 C-P1 C-P2 134Cs 137Cs
1 134Cs
2 2024 10 Bq/ -

3 ND 5 134Cs 0.27 0.43 Bq/kg- 137Cs 0.28 0.46 Bq/kg-

C-P1

C-P2
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C-P3
C-P4

1-4-30 C-P3 C-P4 134Cs 137Cs
1 134Cs
2 2024 10 Bq/ -

3 ND 5 134Cs 0.27 0.43 Bq/kg- 137Cs 0.28 0.46 Bq/kg-

58



C-P5 C-P8

1-4-31 C-P5 C-P8 134Cs 137Cs
1 134Cs
2 2024 10 Bq/ -

3 ND 5 134Cs 0.27 0.43 Bq/kg- 137Cs 0.28 0.46 Bq/kg-

59



60



61



2-1-1 4 5
1 AMeDAS

2024
2 ND 5 39 65 mBq/L

0

50

100

1500

2

4

6

8

ND

200

400

600

800

1000

1200

M-101
M-102

M-103

M-104
ALPS
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2-1-2

2024

2024

ALPS 1 km
ALPS 1 km

ALPS

ND

500

1000

1500

2000

2500

3000
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2-1-3 4 5 137Cs 90Sr
ND 5

39 65 mBq/L 4 5 290 2100 mBq/L 5 50 mBq/L
137Cs 5 0.31 0.73 mBq/L 4 5 230 670 mBq/L

5 90Sr 5 0.40 0.53 mBq/L
4 5 3.2 5.0 mBq/L 5 0.40 0.90 mBq/L

M-101
M-102
M-103
M-104

2024

2024

ALPS 1 km
ALPS 1 km

ALPS
ALPS

ND

10

100

1000

10000

ND 1 10 100 1000
ND

10

100

1000

10000

ND 10 100 1000
137Cs mBq/L 90Sr mBq/L

5 10 6
M-103

5 11 10
M-102

5 11 10
M-104

5 10 6
M-103

5 11 10
M-102

5 11 10
M-103

5 11 10
M-104

5 10 6
M-103
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65



M-101
M-102
M-103
M-104

ALPS

0

2

4

6

8

150

100

50

0

0

20

40

60

80

100

2-1-4 3 5 137Cs
AMeDAS

2024
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0.1

1

10

100

1000

10000

J1

M1

L1

L3

K1

IB4

IB2

J3

I0 I1 I3

H1 H3

G0 G1 G3
G4

F1 F3
E1 E3

D1 D3

C1 C3

B1 B3

MI4

A1
A3

B5

E5

2-1-5 137Cs
M-

2-1-6 M-G1 137Cs

0

50

100

150

1 10 100 1000 10000

137Cs (mBq/L)

23 5 9

23 5 23

23 6 6

23 6 20

23 7 5

23 7 28

5 5 21

5 8 6

M-G1
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5 1 5 5 5 7 8 5 11

M1

L1

L3

K1

IB4

IB2

J3

I0 I1 I3

H1 H3

G0 G1 G3
G4

F1 F3

E1 E3

D1 D3

C1 C3

B1 B3

MI4

A1
A3

B5

E5

J1

M1

L1

L3

K1

IB4

IB2

J3

I0 I1 I3

H1 H3

G0 G1 G3
G4

F1 F3

E1 E3

D1 D3

C1 C3

B1 B3

MI4

A1
A3

B5

E5

J1

M1

L1

L3

K1

IB4

IB2

J3

I0 I1 I3

H1 H3

G0 G1 G3
G4

F1 F3

E1 E3

D1 D3

C1 C3

B1 B3

MI4

A1
A3

B5

E5

J1

M1

L1

L3

K1

IB4

IB2

J3

I0 I1 I3

H1 H3

G0 G1 G3
G4

F1 F3

E1 E3

D1 D3

C1 C3

B1 B3

MI4

A1
A3

B5

E5

J1

2-1-7 5 1 11 137Cs
1 M-
2 ND 0.30 0.31 Bq/kg-

70



2-1-9 5 1 11 137Cs

1 M-
2 M-L1 1 5 11
3 30 Bq/kg-

p > 0.05

0

20

40

60

80

0 50 100 150 200 250

30 Bq/kg-
30 Bq/kg-
30 Bq/kg-

J1

M1

L1

L3

K1

IB4

IB2

J3

I0 I1 I3

H1 H3

G0 G1 G3
G4

F1 F3

E1 E3

D1 D3

C1 C3

B1 B3

MI4

A1
A3

B5

E5

0

20

40

60

80

0 20 40 60 80
%

y = 0.71x 13.49m 
r = 0.57, p < 0.001

km

y = 0.05x + 12.10
r = 0.35, p < 0.001

13
7 C

s
B

q/
kg

-

30 Bq/kg- 30 Bq/kg-

J1

M1

L1

L3

K1

IB4

IB2

J3

I0 I1 I3

H1 H3

G0 G1 G3
G4

F1 F3

E1 E3

D1 D3

C1 C3

B1 B3

MI4

A1
A3

B5

E5

13
7 C

s
B

q/
kg

-

2-1-8 5 1 11 137Cs
1 M-
2 M-L1 1 5 11
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100

10

1

5 10
ND

C (t) = 36 e 0.13 t T = 5.3

2-1-11 137Cs
1 M-
2 C (t) T 2-1-2-2
3 M-L1 5

2-1-10 137Cs
1 M-
2 C (t) T 2-1-2-2
3 M-L1 5

100

10

1

ND

C (t) = 61 e 0.33 t C (t) = 27 e 0.12 t C (t) = 19 e 0.069 t C (t) = 17 e 0.042 t

T = 2.1 T = 5.9 T = 10 T = 17

1 4 7 10 13
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2-1-12 137Cs
M-

%

J1

M1

L1

L3

K1

IB4

IB2

J3

I0 I1 I3

H1 H3

G0 G1 G3
G4

F1 F3

E1 E3

D1 D3

C1 C3

B1 B3

MI4

A1
A3

B5

E5

J1

M1

L1

L3

K1

IB4

IB2

J3

I0 I1 I3

H1 H3

G0 G1 G3
G4

F1 F3

E1 E3

D1 D3

C1 C3

B1 B3

MI4

A1
A3

B5

E5

y = 0.0002 x + 0.16
r = 0.43, p < 0.05

0

0.1

0.2

0.3

0 200 400 600 800

m

y = 0.0034 x + 0.29
r = 0.56, p < 0.01

0

0.1

0.2

0.3

0 20 40 60 80

%

B3
B3
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M-B3 M-IB2

2-1-13 M-B3 M-IB2 134Cs 137Cs
ND 134Cs 0.35 0.42 Bq/kg-

9

2-1-14 M-B3 134Cs 137Cs
ND 134Cs 0.34 0.46 Bq/kg-

9

M-IB2

M-B3

134Cs 137Cs Bq/kg-

cm

134Cs 137Cs Bq/kg-

cm

78
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2-2-1 137Cs
C (t) T 2-1-2-2

* 24 2024 2024 2024 2024
K-T1

10

1

100

*

C (t) = 25 e 0.40 t C (t) = 14 e 0.18 t C (t) = 5.9 e 0.066 t C (t) = 7.2 e 0.078 t

1 4 7 10 13

T = 1.8 T = 3.8 T = 12 T = 8.9

2-2-2 137Cs
C (t) T 2-1-2-2

* 24 2024 2024 2024 2024
K-T1

10

1
10

100

50

*

C (t) = 12 e 0.13 t T = 5.3
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81



0

0.1

0.2

0.3

0 20 40 60
m

y = 0.0030 x + 0.19
r = 0.86, p < 0.01

0

0.1

0.2

0.3

0 10 20 30 40 50
137Cs mBq/L

y = 4.0 x + 0.077
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R4 68 0 0 0 1 0 0.42 1.1 ND
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