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11. (�* 
 
� û«�÷�$ �ÈÛ 30ÉÏå¿ØğŲĘ¼ūĀ´ŤŰƐücƊ�āÐhķĸÅŀ]�µ�īƊ
Üaç!i	å¿ØğŲ#�ÆG\C#ƈŇƑaĄ�ƐÈÛ 30ÉÏūĀƑ�Õ.1�Ŋÿ!���
«���� 
� ĽƃōƁģ!Ƅ��$ųŘ<\O5Ɛ80km ¤��&Í©!��� 1 ¡��Ƒ ¼Ĝ<\O5
Ɛ80km ¤�� 1 ¡Ƒ ċŘ<\O5Ɛ80km ¤�� 1 ¡Ƒ ĝdNW<\O5ƐĸÅŀ]�ī�ŵ
� 1¡Ƒ2½ð� Ę¼Ŋÿ�.ĽƃōƁģ�ÆSEM2mÛ�0��+!ĽƃōƁģ#ŉõ¯�
2�þ���ÈÛ 29 ÉÏ�#ČŴ#Ŋÿ ųŘ<\O5�&¼Ĝ<\O5!���$ Ň 10%#
ėÂ��/ğĥĬ�ėú!-0ĥŬt�ą"é����]ï ċŘ<\O5!���$ ĥŬt-

/+¯��Á��y�!����ĝdNW<\O5�$ ÈÛ 29ÉÏ�. 16%#ėÂ����� 
� ¥®!
�0å¿ØB>6T#�ÆūĀ!Ƅ��$ �ã¨:XSJ6T�Àkă� 2ħ��

in-situ Ę¼Ɛ80km¤�� 1¡Ƒ�&@8Y\K\MY\HĒ�á�Ɛ80km¤�� 1¡Ƒ��¥
®ŧí#�þ!-0¥®`ĖÏ�ÆūĀ2�1�1½ð���ĖÏ�ÆūĀ#Ŋÿ ÈÛ 30 ÉÏ
!Õ.1�½�Ĭ ſƁŎřĖÏb effƐËlÈ§tƑ$ 3.83 g/cm2�����(� in-situ Ę¼
#Ŋÿ�.¥®ĐĳƁ�ÆSEM2mÛ���Ę¼��7[Sō@P8HX�.²Ğå¿ØĂĺ!

-0ĽƃōƁģ2Ŧp��ƐÈ§t 0.04 µSv/hƑ� 
� �1(�ŖĻ��Ę¼Ŋÿ2ª!ĽƃōƁģ�&ĐĳƁ#½��ėú2Ŧp���ųŘ<\O5

!-0Ę¼Ŋÿ2ª!½��ėú2Ŧp��Ŋÿ ŷ�Û�$ 0.454 É�&Ź�Û�$ 2.50 É�
 ��Ɛ��1+ 80km¤�2¾ůƑ�¼Ĝ<\O5�&ċŘ<\O5!���$ ŷ�Û�#�þ
$�� Ź�Û�$ 2.46 É�& 2.75 É����Ɛ�^Ƒ�(� in-situ Ę¼!-0¥®`å¿
ØB>6T#ĐĳƁ!���$ B>6T 134�&B>6T 137#½��ėú$�1�1 1.70É
�& 19.9É�ď*.1�� 
� Ę¼ŃÜ#ſŜÏ�Ǝ#�*#@;4�#ăţ!
��$ ûaĄ�Õ.1�å¿ōUJCW[

9G\C,£ĹūĀ ��âo�1��0G\C�&ñ¶#UJCW[9R@H#ťŏjŏ �2

őÚ��¦©#UJCW[9ſŜØ#Į¾Ĭ �î!nħ�0�@;4��2ŧ)��@;4�

!-/ UJCW[9R@H#ťŏjŏ#ſŜØ2Į¾Ĭ!ČŴ�0����œ� / UJCW

[9jŏ#Ž¼!ù� Ù«�Õ.10��2Ķ��� 
� 80 km ¤�{©2¾ů��� ƇÄO5AŋŢÝĒ2ħ�� ŔĽĉUJCW[9 ųŘ<\O
5 ċŘ<\O5!-/�Õ��ĽƃōƁģ�ÆG\C2ŋ�� ÈÛ 25É 26É 27É �&
29É#ŋ�SEM2mÛ���žƉàĶ�©�°#G\C2���ĮƄŠþ2Ř� �1�1#Ŋ
ÿ2ħ��ŋ�2Ř	��!-/ ¦^#ň� ĽƃōƁģ�Æ2�ô���{kĬ ŔĽĉUJ

CW[9#u/2śĊ��ŋ�SEM2Õ�� 
� ĽƃōƁģŁ�ÆSEM#mÛ�|Ƃ�$ �å¿ōƁŁ�ÆSEMß±<5H�!ÈÛ 30ÉÏ
#Ę¼Ŋÿ2|Ƃ���(� �ĺ¾ł#ªĵűí2âo�0��+!�ÆSEM>@FT#Z9

Šþ�.�1.#Ù«âo2¼ƁĬ!Ķ���SEM>@FT#ä���� ūĀŊÿ#¦¢2V

\=v�W4XC5T!¯ö�0�!���ăţ2Ř� ĤõĜ#Ūƍ2Þ���� 
� Ō�UJCW[9ŢĪ!ª��å¿ōUJCW[9�&Ħŧí�þ��� ĸÅŀ]�ī# 20 
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kmgŻ!
��ĽƃōƁģ ĻńōƁ ±čĕź�3`å¿ØğŲĚÏ _&!ĦŧíƐ¥®�
&ýŕƑ`å¿ØğŲĚÏ2Ę¼��� 
� ûaĄ��Õ��Ę¼G\C�$�µ�Ş�Ì,Ħį�rù�0Ę¼G\C2ÑŨ�ƀ#eÔ

#ūĀŁ!Ĕħ�0�* G\C2 CSVƐ¬�!-��$ Excel® KMZƑ #ÒÐ�r¶����
1.#G\C$�µ�Ş�Ì#Q\TP\?!�|Ƃ�10� 
� ÈÛ 30 ÉÏaĄ½ðúƃ` ùŭŒ�.#�š2Õ0�*#ăţh2 4 ¡Ƃx����ăţh
#Ƃxòõ �ÇŒ ŮƍŁ#ąŜ2 Appendix-2!Ķ�� 
 

 �őêĢ 
 
1) �µ�Ş�Ì, å¿Øğű#�ÆġđŁ!Ƅ�0ūĀ, 

http://radioactivity.nsr.go.jp/ja/list/338/list-1.html. (ÈÛ 31É 1øƅş) 
2) ēĨs]ƒ�Ĩ×Őƒ`�ĩņ³ƒf, "ųŘ<\O5>@FT KURAMA-II2ħ��Ę¼#ª
ĭéw�½Ę'#żħ", JAEA-Technology 2013-037 (2013). 

3) Y. Sanada and T. Torii, Aerial radiation monitoring around the Fukushima Dai-ichi Nuclear 
Power Plant using an unmanned helicopter, J. Environ. Radioact., 139, pp. 294-299(2015). 

4) Y. Sanada et al., Radiation monitoring using an unmanned helicopter in the evacuation zone 
around the Fukushima daiichi nuclear power plant, Explor. Geophy., pp. 45, 3-7(2014). 

5) ıĨÊÃf, �µ�īƊÜaçÔ#ĝdNW;MC\2ħ��å¿ōĘ¼, JAEA-Research 
2013-049(2013). 

6) Y. Sanada et al., Temporal variation of dose rate distribution around the Fukushima Daiichi 
nuclear power station using unmanned helicopter, Appl. Radiat. Isot., 118, pp. 308-316(2016). 

7) ıĨÊÃf, ÈÛ 26 ÉÏĸÅŀ]�µ�īƊÜ�ŵ!
�0ŔĽĉUJCW[9(�ŤĴļ), 
JAEA-Research 2015-006 (2015). 

8) �µ�Ş�Ì,ÈÛ 27 ÉÏå¿ØğŲĘ¼ūĀ´ŤŰƐücƊ�āÐhķĸÅŀ]�µ�īƊ
Üaç!i	å¿ØğŲ#�ÆG\C#ƈŇƑaĄ Ûÿ«�÷, ĝdNW!-0ücƊ�ĸÅ
ŀ]�µ�īƊÜ�. 5km ¤�#ĽƃōƁģ�Æ#Ę¼, Appendix-1 ĝdNW!-0Ę¼Ŋ
ÿ#ƏŅÏ�#�*# γ ō@P8HX�.²Ğ#å¿ØĂĺ#Óƌ2Ɔ��0ïĒ#ăţ, pp. 
48-52. https://radioactivity.nsr.go.jp/ja/contents/12000/11995/29/part1-3.pdf (ÈÛ 31É 1ø
ƅş). 

9) Chernobyl forum expert group ‘environment’, Environmental consequences of the Chernobyl 
accident and their remediation: twenty years of experience, Report of the Chernobyl forum 
expert group ‘environment’, International Atomic Energy Agency (IAEA), Radiological 
assessment reports series, (2006). 

10) Gamma-ray spectrometry in the environment, International Commission on Radiation Units 
and measurements (ICRU) report: 53 (1994). 

11) N. Matsuda, et al., Depth profiles of radioactive cesium in soil using a scraper plate over a 
wide area surrounding the Fukushima Dai-ichi Nuclear Power Plant, Japan, J. Environ. 
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Radioact., 139, pp. 427-434(2015). 
12) K. Saito and P. Jacob, Fundamental data on environmental gamma-ray fields in the air due 

to source in the ground, JAERI-Data/Code 98-001, (1998). 
13) �µ�Ş�Ì,ÈÛ 29ÉÏå¿ØğŲĘ¼ūĀ´ŤŰƐücƊ�āÐhķĸÅŀ]�µ�īƊ
Üaç!i	å¿ØğŲ#�ÆG\C#ƈŇƑaĄ, Ûÿ«�÷�¥®`#å¿ØB>6T#
ĖÏ�ÆūĀ�, https://radioactivity.nsr.go.jp/ja/contents/14000/13993/33/Part2-
2_20181130.pdf (ÈÛ 31É 1øƅş). 

14) �µ�Ş�´�h, å¿œĘ¼Ē>W\A 33, :XSJ6T�Àkă� 2ħ�� in-situ Ę
¼Ē, http://www.kankyo-hoshano.go.jp/series/lib/No33.pdf (ÈÛ 31É 1øƅş). 

15) ìŗ|ó, ŻŗĿ, ĸÅ�ŵ!
�0ĽƃōƁģ#Ę¼�Ŧp� � Ħ γ ō#ĠÖ�Ś%�ō
Ɓ�#Ƅq, RADIOISOTOPES, 63, pp. 585-602(2014). 

16) ĸÅİ ücƊ� ,ÈÛ 22 ÉÏ�µ�īƊÜ�ŵĦå¿œĘ¼Ŋÿ«�÷ , 
https://www.pref.fukushima.lg.jp/uploaded/attachment/42296.pdf (ÈÛ 31É 1øƅş). 

17) ¹ŗĲĈ, ýĨ~º, ëŗ|ó, KURAMA-II2ħ��ųŘ<\O5Ę¼!-0üòû�#²Ğ
å¿ØĂĺ#ĽƃōƁģŦp, òû�µ�·h�êŬêũ, 16, pp. 63-80 (2017). 

18) �µ�Ş�Ì, Ō�UJCW[9ŢĪ, http://radioactivity.nsr.go.jp/ja/list/204/list-1.html (È
Û 31É 1øƅş). 

19) Ō�į, ŋŢ!ħ�0ćę¦©;\I, 
http://www.soumu.go.jp/toukei_toukatsu/index/seido/9-5.htm (ÈÛ 31É 1øƅş). 

20) Ō�į, æÎŋŢ#Ō�ľ� (e-stat) , https://www.e-stat.go.jp/ (ÈÛ 31É 1øƅş). 
21) £¥bŶį, £¥ètÙ«D6[Z\I<\L@, http://nlftp.mlit.go.jp/ksj/ (ÈÛ 31É 1øƅ
ş). 

22) H. M. Wainwright, A. Seki, J. Chen, K. Saito, A multiscale Bayesian data integration 
approach for mapping air dose rates around the Fukushima Daiichi Nuclear Power Plant, 
Journal of Environmental Radioactivity, 167, pp. 62-69 (2017). 

23) H. M. Wainwright, A. Seki, J. Chen, K. Saito, A multiscale Bayesian data integration 
approach for mapping air dose rates around the Fukushima Daiichi Nuclear Power Plant-
17166, Proceeding of WM2017 Conference, March 5-9, 2017, Poenix, Arisona, USA (2017). 

24) ¸»ŔĽĴļƂīĉĆ, ƏŠzÏ¥¦�ħ¥¦Śŝ¢Q\TP\?, 
https://www.eorc.jaxa.jp/ALOS/lulc/lulc_jindex.htm (ÈÛ 31É 1øƅş). 

25) �µ�Ş�Ì, å¿ōUJCW[9Ù«UJCW[9Ŋÿ, 
https://radioactivity.nsr.go.jp/ja/list/512/list-1.html (ÈÛ 31É 1øƅş). 

26) Ħį, üòû±Ƌě#Śě¦!
�0å¿ØğŲƄŸ#ĦUJCW[9ūĀƓ|}ħĎ©, 
http://www.env.go.jp/jishin/monitoring/results_r-pw.html (ÈÛ 31É 1øƅş). 
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Appendix-2� ïłh!ñĻ 
 

�çaũzì¾hĠġ±ĤX�¡zėũÈ^Ñ i	Ð¬ÅČŒ!uµCWA!Ũĩ�ïłh!ñ

Ļ 

 

ŲůĤ 1� 

VÚÞŶ¸Ç 30¹ 7â 30ÚŮâů� 13:31ŷ15:26 

V�ÈŶçaś�fē�qºĔ 2-2-2ª�Ē�HS� 28Ŧ� [hŎ¦ 

Vt¶ �ŶĘ±xº �šŮŮXŏů]²đ�ĨĐ�hů �ēā¡ �Ůç~�¢�¢ťů ŭ

õĝ\ �Ůaś�¢ů ŝ`¼ĸ �Ůġ±Ĝů ĪŞÆĸ6I<WGWŮġ±Ĝů 

VĽw»t¶ĲŶù°è÷ ĆēÒ£ �ÊŚ §ŞÓþ gķÊ� Yæøô 

 VŎūŶ 

ŲŰ�Ð¬ÅČŒ!uµCWA!Ũĩïłh�!Ţn ��� 

ųŰçaũzì¾hĠġ±ĤX�¡zėũÈ^Ñ i	Ð¬ÅČŒ!uµCWA!ŨĩŮ¸

Ç 30¹½Ōëů!¥Ùq¨ 

ŴŰ�!d 

VŜeőÖŶ 

őÖĤ 1-1�Ŷ¸Ç 30¹½ çaũzì¾hĠġ±ĤX�¡zėũÈ^Ñ i	Ð¬ÅČŒ

!uµCWA!Ũĩ^ð ïłh!Ţn ���Ůîů 

őÖĤ 1-2 �Ŷ¸ÇŴű¹½Ð¬ÅČŒă¤Ōë ŃŐŮçaũzì¾hĠġ±ĤX�¡z

ėũÈ^Ñ i	Ð¬ÅČŒ!uµCWA!Ũĩů^ðŁĕ 

őÖĤ 1-3�ŶMBJ^ð ��.ĮşĎă¤�È!ář}ïł 

�ıőÖĤ 1-1�Ŷcòà 

VŎ^q¨Ŷ 

(1)őÖĤ 1-1� +-ïłh!Ţn Ť�.ŊÜĸ1/�� 

(2)őÖĤ 1-2� +-^ðŁĕ Ť�.ŊÜ «�� ŒĖÄĥĸ1/�� ��,!:

NUD «�� Ĭ�ŀéīê!MBJÔ*��!Ĺğ!cØ ���FW?2$'
�

Ľw»*��@UAW�ěō��ïł�.������ 

(3)őÖĤ 1-3� +-ĮşĎă¤�È!ář}ïł Ť�.ŊÜ «�� ŒĖÄĥĸ1

/�� ��,!:NUD «�� >:3}!ŧ!ĴċÐ¬ĳ!É� ���Ĝ!CW

A2�ı ïł�. >:3}!î!����2÷�Îğ�.������ 

 

ųůĤ 2� 

VÚÞŶ¸Ç 30¹ 10â 17ÚŮýů� 13:32ŷ15:53 

V�ÈŶçaś�fē�qºĔ 2-2-2ª�Ē�HS� 28Ŧ� [hŎ¦ 

Vt¶ �ŶĘ±xº �šŮŮXŏů]²đ�ĨĐ�hů �ēā¡ �Ůç~�¢�¢ťů ŭ

õĝ\ �Ůaś�¢ů ŝ`¼ĸ �Ůġ±Ĝů ĪŞÆĸ6I<WGWŮġ±Ĝů 

VĽw»t¶ĲŶù°è÷ ĆēÒ£ �ÊŚ §ŞÓþ Yæøô ÕķpÜ 



 

 
 
 

 

137 

 VŎūŶ 

ŲŰă¤!ŘÍčÿ ��� 

ųŰģţĮşĎ!Ĭ�ęŇl ��� 

ŴŰMBJ^ð ��.ĮşĎă¤�È!ář}ïł 

ŵŰ�!d 

VŜeőÖŶ 

őÖĤ 2-1 �Ŷă¤!ŘÍčÿ 

őÖĤ 2-2 �ŶģţĮşĎ!Ĭ�ęŇl 

őÖĤ 2-3 �ŶMBJ^ð ��.ĮşĎă¤�È!ář}ïł 

�ıőÖĤ 2-1 �Ŷcòà 

VŎ^q¨Ŷ 

(1) őÖĤ 2-1� +-ă¤!ŘÍčÿ Ť�.ŊÜ «�� ŒĖÄĥĸ1/��Ľw»

+- in-situă¤!ě_ûœ"¿�ĭ�¥Ù�.+	 '��!Ěę�īê ���Ŗń

�.Û!:NUD���� 

(2)őÖĤ 2-2� +-ģţĮşĎ!Ĭ�ęŇl Ť�.ŊÜ «�� ŒĖÄĥĸ1/��

 ��,!:NUD «�� 2017 ¹!óąm³��������2bÁň(��� 

�ċÐ¬ÅíĢ!©Z���ģţĮşĎj�Ū� ��.úĸ;WK4�!ěŤ! 1

÷�·�,!?T ���ïņ���������� 

 (3)őÖĤ 2-3 � +-ĮşĎă¤�È!ář}ïł Ť�.ŊÜ «�� ŒĖÄĥĸ

1/��bÁ!ŋū��� OFARU8L>DŅįĦÈ!>:3uµ!�ľ} QUE

MW7ę�)!���ÃĵrĒËĉ%!>:3!Z
Ø küĂ®Ď!sĐØĀ!ář}

��Ì�,/�� 

 

ŴůĤ 3� 

VÚÞŶ¸Ç 31¹ 1â 22ÚŮĈů� 13:31ŷ16:07 

V�ÈŶçaś�fē�qºĔ 2-2-2ª�Ē�HS� 28Ŧ� [hŎ¦ 

Vt¶ �ŶĘ±xº �šŮŮXŏů]²đ�ĨĐ�hů �ēā¡ �Ůç~�¢�¢ťů °

ćÀ¥ �Ů��¯�¢ů ŭõĝ\ �Ůaś�¢ů ŝ`¼ĸ �Ůġ±Ĝů ĪŞ

Æĸ6I<WGWŮġ±Ĝů 

 VĽw»t¶ĲŶù°è÷ ĆēÒ£ �ÊŚ §ŞÓþ gķÊ� Yæøô ÕķpÜ 

VŎūŶ 

ŲŰCWA�Âīê 

ųŰģţĮşĎ!Ĭ�ęŇl 

ŴŰMBJ^ð ��.ĮşĎă¤�È!ář}ïł 

ŵŰ�!d 

VŜeőÖŶ 

őÖĤ 3-1 �Ŷçaũzì¾hĠġ±ĤX�¡zėũÈ^Ñ i	Ð¬ÅČŒ!uµCWA

!Ũĩ - CWA�Âīê - 
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őÖĤ 3-2 �Ŷçaũzì¾hĠġ±ĤX�¡zėũÈ^Ñ i	Ð¬ÅČŒ!uµCWA

!Ũĩ^ð� � ģţĮşĎ!Ĭ�ęŇl - 

őÖĤ 3-3�ŶMBJ^ð ��.ĮşĎă¤�È!ář}ïł 

�ıőÖ 3-1ŶH30 ¹½ Ð¬ÅČŒă¤Ōë ŃŐ çaũzì¾hĠġ±ĤX�¡zėũ

È^Ñ i	Ð¬ÅČŒ!uµCWA!Ũĩ� Çê��àŮîů 

VŎ^q¨Ŷ 

(1) őÖĤ 3-1� +-CWA�Âīê Ť�.ŊÜ «�� ŒĖÄĥĸ1/�� 

(2) őÖĤ 3-2 � +-ģţĮşĎ!Ĭ�ęŇl Ť�.ŊÜ «�� ŒĖÄĥĸ1/

�� ��,!:NUD «�� 2016¹+- 2017¹!ØĮşĎŭ�ļ
.ġ±´

eŕ!5R3�ĿăCWA�Łħīê���?T������2vŗïł�. Ĭ�M

BJ�ă¤CWA�!?T!Ĺď2��à "¤şę ńŔ�.������'� Ľw

»+- Ķģö;WK4�y¹ û&ŭ���02ÜĞ � �/Ĭ�MBJ �	�

Ý�/��2��à ńŔ�.�� ¸Ç 30 ¹½" 80km �q {
�ġ±Ĝo� �

��Ĭ�ęŇl2¥Ù�.+	Ļä���� 

(3)őÖĤ 3-3� +-ĮşĎă¤�È!ář}ïł Ť�.ŊÜ «�� ŒĖÄĥĸ1

/�� 

 

ŵůĤ 4� 

VÚÞŶ¸Ç 31¹ 3â 6ÚŮýů� 13:30ŷ15:43 

V�ÈŶçaśĄ�×õ 1-18-1� ĶģhŬ 2Ŧ� 201hŎ¦ 

Vt¶ �ŶĘ±xº �šŮŮXŏů]²đ�ĨĐ�hů �ēā¡ �Ůç~�¢�¢ťů °

ćÀ¥ �Ů��¯�¢ů ŭõĝ\ �Ůaś�¢ů ĪŞÆĸ6I<WGWŮġ±Ĝů 

 VĽw»t¶ĲŶù°è÷ ĆēÒ£ gķÊ� Yæøô ÕķpÜ 

 VŎūŶ 

ŲŰH30¹½Ōë!¥Ùčÿ ��� 
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