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by Eriko Tokuyama,Aiko Sakurai,Yoshiyuki Murayama� and Takeshi Sato 
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1䠊䛿䛨䜑䛻�
䛂⯆䝬䝑䝥䛵䛟䜚䛃䝥䝻䜾䝷䝮䛿䠈ᮾ᪥ᮏ㟈⅏௨๓䛛䜙➹⪅➼䛜㛤Ⓨ䛸ᐇ㊶䛻ྲྀ䜚⤌䜣䛷䛔䛯

๓ண㜵ᆺ䛾㜵⅏ᩍ⫱ᐇ㊶䝥䝻䜾䝷䝮 1),2)䜢䜰䝺䞁䝆䛧䛯⅏ᐖ⯆ᩍ⫱䝥䝻䜾䝷䝮䛷䛒䜛�బ⸨䜙 3)䛻䜘䛳

䛶ሗ࿌䛥䜜䛯ᖹᡂ ��ᖺᗘ䛾▼ᕳᕷ❧㮵ጔᑠᏛᰯ䛷䛾ᐇ㊶䛻䛴䛔䛶䠈ᮏሗ䛷䛿䛭䛾ᡂᯝ䛸ㄢ㢟䠈䛚䜘

䜃 25 ᖺᗘ䛾ྲྀ䜚⤌䜏䛻䛴䛔䛶ሗ࿌䛩䜛��
�

2䠊▼ᕳᕷ❧㮵ጔᑠᏛᰯ䛾ᴫせ�
▼ᕳᕷ❧㮵ጔᑠᏛᰯ䛿䠈▼ᕳᕷ୰ᚰ㒊䛾ᮾ᪉⣙ 4km䠈ᾏᓊ⥺䛛䜙⣙ 1km䛾Ἀ✚పᆅୖ䛻⨨䛩

䜛�࿘㎶ᆅᇦ䛿䠈䜒䛸䜒䛸」ᩘิ䛾ሐୖ䛻㞟ⴠ䛸⏿䠈ሐ㛫పᆅ䛿Ỉ⏣䛷䛒䛳䛯䛜䠈1970ᖺ௦௨㝆ᛴ⃭
䛻㒔ᕷ䛧䛶䠈1986ᖺྠᰯ䛜㛤ᰯ䛧䛯�Ꮫ༊ෆ䛾䜋䛸䜣䛹䛿ᶆ㧗 2�⛬ᗘ䛷䠈ഃ䛾ୣ㝠ᆅ䛾〈䛷䜘䛖

䜔䛟ᶆ㧗 5m 䛻㐩䛩䜛�Ꮫ༊䛿ὠἼ䛻䜘䛳䛶㠃ⓗ䛻ᾐỈ䛧䠈㮵ጔᑠ䛷ᗋୖ 10cm ⛬ᗘᾐỈ䛧䛯�Ꮫ༊
䛾༡㒊䠄ᾏഃ䠈ᾏᓊ䛛䜙⣙ 300䡚500m䠅䛷䛿ᐙᒇ䛾ὶฟ䜒䛒䜚䠈⌧ᅾ䜒᭦ᆅ䛿ᑡ䛺䛟䛺䛔䛜䠈ഃ䠄ෆ㝣
ഃ䠅䜋䛹⿕ᐖ䛜ᑠ䛥䛔ഴྥ䛜䜏䜙䜜䜛��
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3䠊䛂⯆䝬䝑䝥䛵䛟䜚䛃䝥䝻䜾䝷䝮䛾ᴫせ�

㮵ጔᑠᏛᰯ䛷䛾䛂⯆䝬䝑䝥䛵䛟䜚䛃

䛿䠈௨ୗ䛾┠ⓗ䛷⾜䜟䜜䛶䛔䜛��

䐟 ඣ❺୍ே䜂䛸䜚䛜⿕⅏䛾⤒㦂䛸ྥ
䛝ྜ䛔䠈ᆅ㟈䛸ὠἼ䛛䜙❧䛱┤䜚

䛴䛴䛒䜛㮵ጔ䛾䛾ᵝᏊ䜢䜎䛱Ṍ

䛝䛻䜘䜚☜ㄆ䛧䠈⯆䝥䝻䝉䝇䛻

యⓗ䛻㛵䜟䜛䛝䛳䛛䛡䜢䛴䛟䜛䛣
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䐠 㮵ጔ䛾⯆䛾グ㘓䜢䛂䝬䝑䝥䛃䛸䛧
䛶ṧ䛧䠈䛣䜜䛛䜙䜒⥆䛟㮵ጔ䛾⯆

άື䜔䠈ᗈ䛟᪥ᮏ䜔ୡ⏺䛾ே䚻䛾ᚋ䛾㜵⅏άື䛻ᙺ❧䛯䛫䜛䛣䛸��

ᖹᡂ 24 ᖺᗘ䛾䝥䝻䜾䝷䝮䛿䠈㮵ጔᑠᏛᰯ䛾 4 ᖺ⏕䛾⥲ྜⓗ䛺Ꮫ⩦䛾㛫䜢⣙ 20 㛫㈝䜔䛧䛶
⾜䜟䜜䛯�䝥䝻䜾䝷䝮䛾ᐇ㊶䛷䛿䠈ὠἼ⿕⅏䛾⤒㦂䜢ཷ䛡䛯ඣ❺䛜ᚰⓗ䛺䝇䝖䝺䝇䜢ཷ䛡䛺䛔䜘䛖䠈䜎

䛯⮬䜙䛾ᆅᇦ䜢⫯ᐃⓗ䛻ᤊ䛘䜙䜜䜛ྲྀ⤌䜏䛻䛺䜛䜘䛖䠈ᕤኵ䛸㓄៖䜢⾜䛔䠈ᩍ⫱⮫ᗋᚰ⌮Ꮫ䛾ᑓ㛛

ᐙ䛛䜙ຓゝ䜢ᚓ䛯�Ꮫ༊䜢 12䛾䜶䝸䜰䛻ศ䛧䠈4ᖺ⏕ 2 䜽䝷䝇䛾ඣ❺䛜 12䜾䝹䞊䝥䛻ศ䛛䜜䛶ά
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⾲⾲ 2�� ᖹᖹᡂ 25ᖺᖺᗘᖺ㛫Ꮫ⩦ィ⏬��

䛷ᚓ䜙䜜䛯ሗ䛿⾲ 1䛻♧䛥䜜䜛䠄䜰䠅䛛䜙䠄䜹䠅䛾 6䛴䛾ศ㢮䛷ᩚ⌮䛥䜜䠈䝬䝑䝥ୖ䛻Ⰽศ䛡䛥䜜䛯䝅
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ᅗ 1� 䛂⯆䝬䝑䝥䛃䛾୍�

4䠊ᖹᡂ 24ᖺᗘ䛾ᡂᯝ䛸ㄢ㢟�

� 24ᖺᗘ䛾᭱䛾ᡂᯝ䛿䠈Ꮫ◊✲⪅䠈Ꮫᰯ䠈NPO䠈ᩍ⫱ጤဨ䛸䛾༠ാ䛻䜘䜚䠈䛂⯆䝬䝑䝥䛵䛟䜚䛃
䛸䛔䛖⿕⅏ᆅ䛻䛚䛡䜛⅏ᐖ⯆ᩍ⫱䝥䝻䜾䝷䝮䛜ᙧ䛵䛟䜙䜜䛯䛣䛸䠈䜎䛯㮵ጔᑠᏛᰯ䛷 25ᖺᗘ䜒⥅⥆䛧
䛶ᐇ䛩䜛䛣䛸䛻Ⓨᒎ䛧䛯䛣䛸䛷䛒䜛�ᡂᯝⓎ⾲䜢⪺䛔䛯ಖㆤ⪅䛛䜙䜒䛂㟈⅏䛾⤒㦂䜢๓ྥ䛝䛻䛸䜙䛘䠈

ᆅᇦ䛾ᮍ᮶䛻ᙺ❧䛳䛶䜋䛧䛔䛃䛺䛹୍ᐃ䛾ホ౯䜢ཷ䛡䛯�䛥䜙䛻సᡂ䛥䜜䛯䛂⯆䝬䝑䝥䛃䛿▼ᕳᕷ䛾ὠ

Ἴ㑊㞴䝡䝹䜔Ꮫ༊ෆ䛾බᅬ䛻ᥖ♧䛥䜜䠈ᆅᇦఫẸ䛾┠䛻ゐ䜜䜛ᶵ䛻ᜨ䜎䜜䛯�䛭䛾୍᪉䛷䝥䝻䜾䝷

䝮䛾ᬑཬ䠈ᩍ⫱ⓗຠᯝ䛾᳨ド䜔䠈ᚋ⥅⥆䛧䛶䝥䝻䜾䝷䝮䜢ᐇ䛩䜛䛣䛸䜢⪃䛘䛯䛾⯆䝬䝑䝥䜔䛭

䛾ሗ䛾✚᪉ἲ䜔ά⏝᪉ἲ䛾᳨ウ䛜ᚲせ䛷䛒䜛��

�

5䠊ᖹᡂ 25ᖺᗘ䛾ྲྀ䜚⤌䜏�
25 ᖺᗘ䛾ྲྀ䜚⤌䜏䛿䠈ᆅᇦ䜈䛾ᬑཬ

ྍ⬟䛺Ꮫ⩦ᣦᑟ䛾సᡂ䠈㮵ጔᑠᏛᰯ䛻

䛚䛡䜛⥲ྜⓗ䛺Ꮫ⩦䛾㛫䛷䛾ᮏ᱁ᒎ㛤

䛸䛔䛖᪉ྥ䛷䛾άື䛜⾜䜟䜜䛶䛔䜛��

5.1� Ꮫ⩦ᣦᑟ䛾సᡂ 
  ඣ❺䛾Ⓨ㐩ẁ㝵䜔䠈ᩍ⛉䞉༢ඖ䛾┠ᶆ䜢
⪃៖䛧䛯ᵓᡂ䛻䛩䜛䛣䛸䛷䠈༢Ⓨ䛾䜲䝧䞁䝖

䝥䝻䜾䝷䝮䛛䜙ᣢ⥆ྍ⬟䛺ᩍ⫱䝥䝻䜾䝷䝮䜈

䛸㌿䛥䛫䜛䛣䛸䠈䛥䜙䛻Ꮫ⩦ᣦᑟ䜢ඹ᭷

䛩䜛䛣䛸䛻䜘䜚䠈䛂⯆䝬䝑䝥䛵䛟䜚䛃䝥䝻䜾䝷

䝮䛾ᆅᇦ䜈䛾ᬑཬ䜢┠ⓗ䛻ᣦᑟ䛾㛤
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Ⓨ䜢⾜䛳䛯 4)�Ꮫ⩦ᣦᑟィ⏬䛷䛿䠈య䛷 12 㛫䛛䜙 17 㛫䛷ᐇ䛷䛝䜛ィ⏬䛸䛧䠈䜎䛱Ṍ䛝䜢⾜䛖
ᅇᩘ䜔Ⓨ⾲䛾ᅇᩘ䛻䜘䛳䛶㛫ᩘ䛾ㄪᩚ䛜ྍ⬟䛷䛒䜛��

5.2�� 䛂⯆䝬䝑䝥䛵䛟䜚䛃䝥䝻䜾䝷䝮 
25 ᖺᗘ䛾⯆䝬䝑䝥䛵䛟䜚䛿䠈4 ᖺ⏕䛾⥲ྜⓗ䛺Ꮫ⩦䛾㛫䛾䝯䜲䞁䝔䞊䝬䛸䛧䛶⾲ 2 䛻♧䛩㏻䜚䠈

ᖺ㛫⣙ 50 㛫䛾ィ⏬䛷ᐇ䛧䛶䛔䜛. 
䝥䝻䜾䝷䝮䛾ෆᐜ䛿䠈24 ᖺᗘ䛾άື䜢䝧䞊䝇䛻䛧䛺䛜䜙䠈≉䛻ḟ䛻♧䛩䜘䛖䛺䠐䛴䛾ኚ᭦䜢ຍ䛘䛶䛔

䜛.䜎䛪᭱ึ䛻 2 ᖺ┠䛾ྲྀ䜚⤌䜏䛷䛒䜛䛯䜑䠈ᖺᗘ䛾ྲྀ䜚⤌䜏䜢ά䛛䛧䠈ᖺᗘ䛾ሗ䛸䛾ẚ㍑䜢䛩
䜛䛣䛸䛷ᆅᇦ䛾ኚ䜢☜ㄆฟ᮶䜛䜘䛖䛻䠈䜎䛱Ṍ䛝䛷⏝䛩䜛ᆅᅗ䛻ᖺᗘ䛾 4ᖺ⏕䛜ᙳ䛧䛯┿䜢
ຍ䛘䛯.ᅗ 2 䛻ᐇ㝿䛻ඣ❺䛜グ㘓䛧䛯ෆᐜ䛸ᙳ䛧䛯ᆅᇦ䛾┿䜢♧䛩. 
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ḟ䛻䠈ᆅᇦ䛸䛾䛴䛺䛜䜚䜢㔜ど䛧䠈๓䛻䜎䛱Ṍ䛝䛾㝿䛾䜲䞁䝍䝡䝳䞊䜢タᐃ䛧䛯䛣䛸䛜ᣲ䛢䜙䜜䜛.

⯆䝬䝑䝥సᡂᚋ䛻䛿䠈䛣䛾䝥䝻䜾䝷䝮䛾ᐇ䛻䛒䛯䜚䛤༠ຊ䛔䛯䛰䛔䛯ᆅᇦ䛾ே䜔ಖㆤ⪅䠈Ꮫ⏕䝪䝷䞁

䝔䜱䜰䜢ᑠᏛᰯ䛻ᣍ䛝䠈ඣ❺䛜సᡂ䛧䛯⯆䝬䝑䝥䛻䛴䛔䛶䛾Ⓨ⾲䜢⾜䛳䛯.ᆅᇦ䛾ே䜔䠈ಖㆤ⪅䛛
䜙䛿䛂ఫ䜣䛷䛔䜛䜎䛱䜢Ⰻ䛟▱䜛䛣䛸䜔䠈௰㛫䛷୍䛴䛾䛣䛸䜢䜔䜚㐙䛢䜛⤒㦂䛿䛩䜀䜙䛧䛔䛃䠈䛂Ꮚ䛹䜒㐩䛾

䛣䛾⤒㦂䛜↓㥏䛻䛺䜙䛺䛔䜘䛖䛻ே䛜䜒䛳䛸⯆䛻๓ྥ䛝䛻┿䛻ྲྀ䜚⤌䜎䛺䛔䛸䛸ᨵ䜑䛶ᛮ䛳䛯䛃䛸

䛔䛳䛯๓ྥ䛝䛺ឤ䛜ᚓ䜙䜜䛯. 
䜎䛯䠈䜎䛱Ṍ䛝䛷䛾ඣ❺䛾ぢᏲ䜚䛻䛿䠈ಖㆤ⪅䛻ຍ䛘䛶䠈ᮾᏛ䠈ᒣᙧᏛ䠈ᐑᇛᩍ⫱Ꮫ䠈ᮾ

⚟♴Ꮫ䛾Ꮫ⏕䝪䝷䞁䝔䜱䜰䛾༠ຊ䜢ᚓ䛯 .䛣䜜䛿䠈㟈⅏䛾⿕ᐖ䜢ཷ䛡䛶䠈Ꮫ༊እ䛾௬タఫᏯ䛻ఫ
䜣䛷䛔䜛䛺䛹䠈Ꮫᰯ⾜䛻ཧຍ䛩䜛䛣䛸䛜ᅔ㞴䛺⎔ቃ䛻䛒䜛ಖㆤ⪅䜒ᑡ䛺䛟䛺䛔䛯䜑䠈䛭䜜䜢⿵䛖䛣䛸䛜

➨୍䛾┠ⓗ䛷䛒䜛䛜䠈⿕⅏ᆅ䛾ඣ❺䛜ᆅᇦ䛻䛴䛔䛶Ꮫ䜃䠈⯆䛻యⓗ䛻㛵䜟䜝䛖䛸䛩䜛ጼໃ䛻䠈ཧ

ຍ䛧䛯Ꮫ⏕䛻䛸䛳䛶䜒᭷ព⩏䛺య㦂䛸䛺䛳䛯䛣䛸䛜ᐇᚋ䛾䜰䞁䜿䞊䝖䛛䜙䛖䛛䛜䛘䛯. 
䛭䛧䛶䠈⯆䝬䝑䝥䛾ᵓᡂ䛻䛴䛔䛶䜒ᖺᗘ䛛䜙୍㒊ኚ᭦䜢ຍ䛘䛯.≉䛻䛝䛺㐪䛔䛿䠈䝯䜲䞁䛸䛺䜛
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䜶䝸䜰䛾ᆅᅗ䜢 2 ᯛ⏝䛧䠈ᖺᗘ䛾⯆ẁ㝵䜔ᆅᇦ䛾Ⰻ䛔ᡤ䜢♧䛩ሗ䛸ᖺᗘ䛾ሗ䜢ᆅᅗୖ
䛻Ⰽู䛾ศ㢮䝅䞊䝹䛷♧䛩䛣䛸䛻䜘䜚䠈ᆅᇦ䛾ኚ䜢どぬⓗ䛻☜ㄆฟ᮶䜛䜘䛖䛻䛧䛯.ᅗ 3䛻ᖺᗘ䛾 4
ᖺ⏕䛜సᡂ䛧䛯⯆䝬䝑䝥䛾୍䜢♧䛩. 

 
ᅗᅗ 3� ᖹᡂ ��ᖺᗘ⯆䝬䝑䝥䛾୍�

6䠊ᚋ䛾ᒎᮃ䛸ㄢ㢟 
ᚋ䛿䠈䛣䛾ྲྀ⤌䜏䜢᮶ᖺᗘ䛾 4 ᖺ⏕䛻䛴䛺䛠䛯䜑䛻䠈⯆䝬䝑䝥䛾 3ᖺ⏕䜈䛾Ⓨ⾲䜔䠈ᖺᗘ

⯆䝬䝑䝥䛵䛟䜚䛻ྲྀ䜚⤌䜣䛰䠍䛴ୖ䛾Ꮫᖺ(⌧ 5ᖺ⏕)䜈䛾ሗ࿌䛾䛯䜑䛾‽ഛ䞉Ⓨ⾲䠈ᡂᯝ≀䜢ඣ❺
䛜Ⓨಙ䛩䜛䛯䜑䛾䝒䞊䝹䛸䛧䛶䛾⯆䝬䝑䝥䝟䞁䝣䝺䝑䝖➼䛾సᡂ䛸䛭䛾Ⓨಙ䜢ணᐃ䛧䛶䛚䜚䠈䝬䝑䝥䛾

ඹ᭷䛻ྥ䛡䛯ྲྀ䜚⤌䜏䜢ᙉ䛧䛶䛔䛟᪉㔪䛷䛒䜛. 
䝥䝻䜾䝷䝮ᬑཬ⏝䛾ᣦᑟ䛿䠈ᖺᗘ䛾⤒㦂䛛䜙⌧ሙ䛾ඛ⏕᪉䛾ᩍ⫱ᨭ䝒䞊䝹䛸䛧䛶ά⏝䛧䜔

䛩䛟䛺䜛䜘䛖䛻䠈䛥䜙䛺䜛ᨵၿ䜢ຍ䛘䠈▼ᕳᕷᩍ⫱ጤဨ䜔䛭䛾㛵ᚰ䛾䛒䜛Ꮫᰯ䜔ᆅᇦ䛾ᩍ⫱ጤဨ

䛻ඹ᭷䛥䜜䜛ணᐃ䛷䛒䜛.䜎䛯䠈グ㘓䜔ᡂᯝ≀䛾✚᪉ἲ䜔✚䛥䜜䛯ሗ䛾ά⏝᪉ἲ䛴䛔䛶䛿䠈
⣬ሗ䜢䝕䞊䝍䝧䞊䝇䛧䛶䜲䞁䝍䞊䝛䝑䝖ୖ䛾ᆅᅗ䝅䝇䝔䝮䛷⟶⌮䛩䜛䛣䛸䜢᳨ウ䛧䛶䛔䜛.䛣䜜䛻䜘䜚
䛣䛾ྲྀ䜚⤌䜏䜢㏻䛨䛶⋓ᚓ䛥䜜䜛㈗㔜䛺ᆅᇦ䛾グ㘓䜔䠈䛭䛾ሗ䛾ά⏝䛜ྍ⬟䛸䛺䜛䛜䠈✚䛥䜜䛯䝕

䞊䝍䛾⟶⌮䞉㐠Ⴀ䜔䠈䛭䛾ά⏝᪉ἲ䛻䛴䛔䛶䛿䠈䛥䜙䛺䜛᳨ウ䛜ᚲせ䛸䛥䜜䜛. 
 
ㅰ㎡�
25 ᖺᗘ䛾⯆䝬䝑䝥䛵䛟䜚䝥䝻䜾䝷䝮䛾ᐇ㊶䠈Ꮫ⩦ᣦᑟ䛾㛤Ⓨ䛻䛒䛯䜚䠈▼ᕳᕷ❧㮵ጔᑠᏛᰯ㇂ᏹᰯ㛗䠈༓ⴥᏹᶞᩍົ௵䠈
� ᖺ⏕ᢸ௵ⴗཎᏛᩍㅍ䠈ᮏ㒓┿ဢᩍㅍ䛺䛹㛵ಀ䛾䜏䛺䛥䜎䛻῝䛟ឤㅰ⏦䛧ୖ䛢䜛䠊䛥䜙䛻䠈Ꮫᰯᩍဨ䛾❧ሙ䛛䜙ᾆ᪩ⱑẶ䜘䜚䠈䜎

䛯䠈䜎䛱Ṍ䛝⏝䛾䝬䝑䝥సᡂ䛷䛿䠈ᮾᏛ⅏ᐖ⛉Ꮫᅜ㝿◊✲ᡤሗ⟶⌮䞉♫㐃ᦠ㒊㛛⅏ᐖ䜰䞊䜹䜲䝤◊✲ศ㔝䜘䜚䠈ከ䛺䜛

䛤༠ຊ䜢㡬䛔䛯�῝䛟ㅰព䜢⾲䛩�䜎䛯䠈ᮏ◊✲䛿ᮾᏛ⅏ᐖ⛉Ꮫᅜ㝿◊✲ᡤ≉ᐃ䝥䝻䝆䜵䜽䝖◊✲䛂Ꮫᰯ䛾⅏ᐖ༴ᶵ⟶⌮䛾㧗ᗘ

䛻㛵䛩䜛⥲ྜⓗ䛺ㄪᰝ◊✲䛃䛾ᡂᯝ䛾୍㒊䛷䛒䜛�䛣䛣䛻ㅰព䜢♧䛩��

�
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