
2001 ᖺᖺࡽ࠿ 2013 ᖺࡢ࡚ࡅ࠿࡟௝ྎ‴༡㒊ᾏᓊࡿࡅ࠾࡟ᾏᗏᆅᙧኚ໬ 

�

ᮾ໭኱ᏛᕤᏛ㒊� 㧗ᮧࡸࡲ�

ᮾ໭኱Ꮫ⅏ᐖ⛉Ꮫᅜ㝿◊✲ᡤ� ᭷ാᜨᏊ࣭Ṋ⏣ⓒྜᏊ࣭┿㔝᫂�

�

1㸬 ⥴ゝ�

� 2011 ᖺ 3 ᭶ 11 ᪥࡟Ⓨ⏕ࡓࡋᮾ໭ᆅ᪉ኴᖹὒἈᆅ㟈ὠἼࡾࡼ࡟㸪ἢᓊᇦ࡛ࡣ⏒኱࡞◁὾౵㣗

ຠᯝࡿࡵᙅࢆἼຊࡢ࡝࡞ὠἼࡸἼᾉࡿࡍ㸪᮶くࡸ⬟ᶵࡴ⫱ࢆែ⣔⏕࡞ከᵝࡣ࡟὾◁ࠋࡓࡌ⏕ࡀ

ࡽࡵồࡀᅇ᚟ࡢ὾◁ࡓࢀࡉ㸪౵㣗ࡾ࠶ࡶ㛫࡛✵ࡿࡁ࡛⏝฼࡟࡝࡞ᾏỈᾎࡣ㸪◁὾ࡓࡲࠋࡿ࠶ࡀ

ࡣ࡛✲◊ᮏࠋࡿࢀ 2011 ᖺὠἼࡿࡼ࡟◁὾౵㣗⿕ᐖ࡟≉ࡀ኱ࡓࡗ࠿ࡁ௝ྎ‴༡㒊ᾏᓊࡢᒣඖᾏ

ᓊࢆᑐ㇟࡚ࡋ࡜㸪ᾏᗏᆅᙧኚ໬≉ᛶࡽ࠿◁὾ࡢᅇ᚟㐣⛬ࢆ᫂ࢆ࡜ࡇࡿࡍ࡟࠿ࡽ┠ⓗࠋࡿࡍ࡜ 
࡟㸪ὠἼࡎࡏᏑᅾ࡟༑ศࡀࢱ࣮ࢹᆅᙧࡢὠἼ௨๓ࡣᆅᇦ࡛ࡓࡋ⏕ⓎࡀṔྐⓗ኱ὠἼ࡛ࡲࢀࡇ

ᑐࡢ✲◊᪉㸪ᮏ୍ࠋࡓࡗ࠿࡞ࡁ࡛ࡀ࡜ࡇࡿࡍ࡟࠿ࡽ᫂࡟ᐃ㔞ⓗࢆ⛬ᅇ᚟㐣ࡸ὾౵㣗⿕ᐖ◁ࡿࡼ

㇟㡿ᇦ࡛ࡣὠἼ๓ࡢ࡛ࡲࢀࡇࡽ࠿ᐃᮇⓗ࡞ᆅᙧࡸࢱ࣮ࢹ✵୰෗┿㸪ὠἼ᮶く᫬ࡧࡼ࠾᮶く┤ᚋ

ࡀ࡜ࡇࡿࡍᢕᥱ࡟ᐃ㔞ⓗࢆ⛬ᅇ᚟㐣࡜ࡉࡁ኱ࡢ㸪◁὾౵㣗⿕ᐖࡋᏑᅾࡀ᝟ሗࡢ➼࢜ࢹࣅ᧜✵ࡢ

 ࠋࡓࡗ࡞࡜⬟ྍ
�

2㸬 ◊✲ᑐ㇟㡿ᇦࡢᴫせ 
(1) ◊✲ᑐ㇟㡿ᇦࡢ◁὾ᾏᓊ 

ᮏ◊✲࡛ࡣ㸪௝ྎ‴༡㒊ᾏᓊ࡛ࡿ࠶ᒣඖ

ᾏᓊࢆᑐ㇟ࡋ࡜㸪໭㒊ࢆ㡿ᇦ 1㸪༡㒊ࢆ㡿

ᇦ 2 ᅗ) ࡿࡍ࡜ 1 ཧ↷) ࠋ 
௝ྎ‴༡㒊ᾏᓊࡣ㸪⚟ᓥ┴ࡢᓴ౵㣗ࡼ࡟

Ἑᕝࡢ➼㜿Ṋ㝰ᕝ࡜◁⁻ἢᓊࡢࡁ໭ྥࡿ

᥎ᐃ࡜ࡓࢀࡉᙧᡂࡾࡼ࡟◁౪⤥ᅵࡢࡽ࠿

1950ࠋࡿࢀࡉ ᖺ௦ᚋ༙ࡽ࠿⚟ᓥ┴ࡢᓴ౵㣗

㜵Ṇᑐ⟇ࡿࡼ࡟ἢᓊ⁻◁ࡢῶᑡ㸪1960 ᖺ࠿

ࡢ◁⁻ἢᓊࡿࡼ࡟ഛᩚࡢ ᓥ┴┦㤿⚟ࡽ

㐃⥆ᛶࡢ㐽᩿ࡾࡼ࡟㸪≉࡟༡㒊࡛ 1970 ᖺ

௦࠸ࡋ⃭ࡽ࠿౵㣗1990ࠋࡓࡌ⏕ࡀ ᖺ௦ᚋ༙

࠸࡚ࢀࡉ᪋ࡀ⟇ᾏᓊ౵㣗ᑐ࡞኱つᶍࡽ࠿

ᅜᅵ஺㏻┬ᮾ໭ᆅ᪉ᩚഛᒁ(௨ୗ㸪ᮾ໭)ࡓ

ᆅᩚ࡜グࡍ)㸪2009)ࠋ ᅗ 1㸸◊✲ᑐ㇟㡿ᇦࡢ఩⨨ 

Bed morphology change of Southern Sendai Coast from 2001 to 2013, Tohoku University School of 
Engineering by Maya Takamura, International Research, Institute of Disaster Science by Keiko Udo, Yuriko 
Takeda, Akira Mano 
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(2) ◊✲ᑐ㇟㡿ᇦࡢᆅᙧ࡜ 2011 ᖺὠἼࡢᴫせ 
2011 ᖺ 3 ᭶ 11 ᪥ 14 ᫬ 46 ศ࡟㸪

ᒾᡭ┴୕㝣Ἀࢆ㟈※ࡿࡍ࡜ᮾ໭ᆅ

᪉ኴᖹὒἈᆅ㟈࡟ࢀࡑ࡜కࡓࡗᮾ

໭ᆅ᪉ኴᖹὒἈᆅ㟈ὠἼࡀⓎ⏕ࡋ

⣙ࡽ࠿⏕ᆅ㟈Ⓨࠋࡓ 25 ศᚋ࡟ᒾᡭ

┴Ἀ࡟タ⨨ࡓࢀࡉ GPS Ἴᾉィ᭱࡟

኱Ἴࡀᤊࢀࡽ࠼㸪࡟ࡽࡉ 40 ศ⛬ᗘ

⤒㐣ࡓࡋᚋ㸪௝ྎᖹ㔝࡟ὠἼࡀく

᮶ࠋࡓࡋ 
� ᅗ 2 㸪2006࡟ ᖺࢨ࣮ࣞ✵⯟ࡢ 

㔞ྲྀࡾࡼ࡟ᚓࡓࢀࡉ௝ྎ‴ἢᓊ㝣

ᇦ࡜㸪2010 ᖺ࡟῝ὸ 㔞ྲྀࡾࡼ࡟

ᚓྲྀྡࡓࢀࡉᕝἙཱྀࡽ࠿㜿Ṋ㝰ᕝ

Ἑཱྀ࡜࡚ࡅ࠿࡟∵ᶫἙἙཱྀࡽ࠿☾

὾⁺ ࡢ࡚ࡅ࠿࡟ᾏᇦࡢᆅᙧࢆ♧

ᅜᅵ஺㏻┬ᮾ໭ᆅ᪉ᩚഛᒁ(௨)ࡍ
ୗ㸪ᮾ໭ᆅᩚ࡜グࡍ)ᥦ౪)ࡓࡲࠋ㸪

ᾏᓊ⥺᭱ࡽ࠿኱ 5km ௨ୖෆ㝣࠶࡟

ᮾ) ࡍ♧ࢆ⏺ቃࡢᾐỈᇦࡣ⥺㟷ࡿ
኱⏕◊ᆅ⌫⎔ቃᕤᏛ◊✲࣮ࣝࢢ

 ࠋ(㸪2011ࣉ
� ᑐ㇟㡿ᇦ᭱ࡢ኱ᾐỈ㧗᭱ࡧࡼ࠾

኱㐳ୖ㧗ࡶࢀࡎ࠸ࡣᐑᇛ┴ர⌮㒆

ᒣඖ⏫ᆏඖ࡚࠸࠾࡟㸪13.5m ࡧࡼ࠾

9.6m ᮾ໭ᆅ᪉ኴᖹὒἈ)ࡓࡗ࠶࡛

ᆅ㟈ὠἼྜྠㄪᰝࣉ࣮ࣝࢢ㸪2012)ࠋ 
 

3㸬㸬 ◊✲᪉ἲ�

◊✲ᑐ㇟㡿ᇦࡢ⯟✵෗┿(ᮾ໭ᆅᩚᥦ౪)࡜⾨ᫍ⏬ീ(GeoEye)ࢆᖺ௦㡰࡟୪࡭◁὾ࡢኚ໬ࢆ☜

ㄆࡓࡋᚋ㸪ᆅ┙㧗ኚ໬ᅗࢆసᡂࡋ㸪◁὾ࡢኚ໬࡜ᾏᗏᆅ┙㧗ኚ໬ࡢ㛵ಀ࡚࠸ࡘ࡟⪃ᐹࠋࡓࡋ 
㝣ᇦ(ప₻⥺ࡾࡼ㝣ഃ)ࡣ࡚࠸ࡘ࡟ὠἼ๓ࡢ 2006 ᖺࡧࡼ࠾ὠἼᚋࡢ 2011 ᖺ 3 ᭶࡜ 5 ᭶ࡢ⯟✵

㔞 ࢨ࣮ࣞ 5m 㸪2001ࡣ࡚࠸ࡘ࡟㸪ᾏᇦ(ྠᾏഃ)࡚࠸⏝ࢆࢱ࣮ࢹࣗࢩࢵ࣓ ᖺ 9 ᭶௨㝆 2013 ᖺ 1
᭶ࡢ࡛ࡲᓊἈ᪉ྥ ⥺( ⥺㛫㝸 0.2㹼1km)ࡢ῝ὸ 㔞ࢆࢱ࣮ࢹἢᓊ᪉ྥ࡟⿵㛫ࢆࢱ࣮ࢹࡓࡋ⏝

㖄ࡶ࡚࠸ࡘ࡟ࢀࡎ࠸㸪㝣ᾏᇦࡣ࡚࠸ࡘ࡟ᆅ┙㧗ኚ໬ࡢὠἼ๓ᚋࠋࡓࡋసᡂࢆᆅ┙㧗ኚ໬ᅗ࡚࠸

┤᪉ྥࡢᆅẆኚື(௝ྎ‴࡛ࡣ 0.2㹼0.4m ⛬ᗘࡢᆅ┙ỿୗ㸹ᅜᅵᆅ⌮㝔㸪2011)ࢆᕪࡋᘬ࡟࡜ࡇࡃ

ᆅẆኚື(3mࡢỈᖹ᪉ྥࠋࡓࡵồࢆኚ໬ࡿࡼ࡟ᅵ◁㍺㏦ࡾࡼ ⛬ᗘᮾ༡ᮾࡢ(ື⛣࡬ᙳ㡪࡚࠸ࡘ࡟

ࡣ㸪㝣ᇦࡣ 5m ࡀⅬ㛫㝸 ࡢᓊἈ᪉ྥࡣ㸪ᾏᇦࢱ࣮ࢹࣗࢩࢵ࣓ 10m  ࠋࡓࡋど↓ࡽ࠿࡜ࡇࡿ࠶࡛

ᅗ 2㸸ὠἼ᮶く๓ࡢ௝ྎ‴ᾏᓊ࡜௝ྎᖹ㔝ࡢᆅᙧ 
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4㸬㸬 ⤖ᯝ࡜⪃ᐹ�

(1) 1963 ᖺࡽ࠿ 2012 ᖺ 11 ᭶ࡢ࡛ࡲ✵୰෗┿ 
� ᅗ 3 ࡟ 1963 ᖺࡽ࠿ 2012 ᖺ

11 ᭶ࡢ࡛ࡲᑐ㇟㡿ᇦࡢ✵୰෗

 ࠋࡍ♧ࢆ┿
1963 ᖺ-1989 ᖺ(ᾏᓊ౵㣗ᑐ

⟇௨๓ ࢇ㐍ࡀ౵㣗࠸ࡋ⃭ࡣ(

ࡢ༡ഃࠋࡿࡁㄆ࡛☜ࡀ࡜ࡇࡔ

㡿ᇦ 2 㢧ⴭ࡛࡟≉ࡣ࡛ 1963 ᖺ

ࡀ὾◁ࡓࡋᏑᅾ࡟ 1989ᖺࡣ࡟

ᾘኻࠋࡿ࠸࡚ࡋ 
1989 ᖺ-2006 ᖺ(ᾏᓊ౵㣗ᑐ

⟇๓㹼ᑐ⟇ᚋ࣭㟈⅏๓)ࡣ 1990
ᖺ௦ᚋ༙ࡽ࠿㐍ࡓࢀࡽࡵ኱つ

ᶍ࡞ᾏᓊ౵㣗ᑐ⟇ࡢຠᯝࡼ࡟

ࡉᢚไࡀ⾜㐍ࡢẚ㍑ⓗ౵㣗ࡾ

ᾏᓊ౵ࡢᒣඖᾏᓊࠋࡿ࠸࡚ࢀ

㣗ᑐ⟇ࡣ㸪ࢻࣥࣛࢻࢵ࣊ 11 ᇶ

㣴὾࡜ 320m3 㸪ᖹࢀࡉ⏬ィࡀ

ᡂ 24 ᖺ 12 ᭶ 27 ᪥᫬Ⅼ࡛ࢵ࣊

ࢻࣥࣛࢻ 3 ᇶࡀ᏶ᡂ㸪8 ᇶࡀᮍ

᏶ᡂ࡛ࡿ࠶(ᮾ໭ᆅᩚ㸪2012)ࠋ 
2006 ᖺ 9 ᭶-2011 ᖺ 3 ᭶ 12

᪥(㟈⅏๓ᚋ)ࡢ෗┿ࡽ࠿㸪2011
ᖺὠἼࡿࡼ࡟኱つᶍ࡞◁὾౵

㣗ࢆ☜ㄆ࡛࡟≉ࠋࡿࡁἙཱྀࡸ

◚ሐᆅⅬ࡝࡞ὠἼࡀ㞟୰ࡓࡋ

 ࠋ࠸ࡋ⃭ࡀ౵㣗ࡣ࡛ࢁࡇ࡜

� 2011 ᖺ 3 ᭶ 12 ᪥-2012 ᖺ 3 
᭶(ὠἼᚋ 1 ᖺ㛫)ࡣᛴ㏿࡟◁

὾ࡀᅇ᚟ࡀ࡜ࡇࡿ࠸࡚ࡋ☜ㄆ

ࡇ࡜ࡓࡋᾘኻࡀ὾◁ࠋࡿࡁ࡛

࣏࡟ෆ㝣ࡶࡾࡼ㟈⅏๓ࡣ࡛ࢁ

ࡀ὾◁࡞࠺ࡼࡢࢳ࣮ࣅࢺࢵࢣ

ᙧᡂࠋࡿ࠸࡚ࢀࡉ 
� 2012 ᖺ 3 ᭶-2012 ᖺ 11 ᭶ 
(㟈⅏ᚋ 1 ᖺᚋ௨㝆)ࡣ◁὾ࡢ

ᅇ᚟࡝ࢇ࡜࡯ࡣぢࠋ࠸࡞ࢀࡽ 
ᅗ 3㸸1963 ᖺࡽ࠿ 2012 ᖺ 11 ᭶ࡢ࡛ࡲ✵୰෗┿(ᅜᅵ஺㏻┬ 
ᮾ໭ᆅ᪉ᩚഛᒁᥦ౪㸪2012 ᖺ 3 ᭶ࡳࡢ⾨ᫍ⏬ീ GeoEye) 
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(2) 2001 ᖺ 9 ᭶ࡽ࠿ 2013 ᖺ 1 ᭶ࡢ࡚ࡅ࠿࡟ᾏᗏᆅ┙㧗ኚ໬ 
�

�

�

�

� ᅗ 4 ࡟ 2001 ᖺ 9 ᭶ࡽ࠿ 2013 ᖺ 1 ᭶ࡢ࡚ࡅ࠿࡟

ᾏᗏᆅ┙㧗ኚ໬ᅗࠋࡍ♧ࢆ 
� 2001 ᖺ 9 ᭶ࡽ࠿ 2010 ᖺ 9 ᭶࡛ࡲ(㟈⅏௨๓)ྛࡣ

ᮇ㛫ࡢ౵㣗࣭ሁ✚ࡀᾏᓊ࡟ἢ࡚ࡗᴫ୍ࡡᵝ࡟ኚ໬

ࡽ࠼⪄࡜ࡢࡶࡿࡼ࡟ື⛣ࡢ࣮ࣂ㸪ࡣࢀࡇࠋࡿ࠸࡚ࡋ

2006ࠋࡿࢀ ᖺྎࡣ㢼 16 ྕ㸪17 ᙳ㡪࡛㸪ẚ㍑ⓗࡢྕ

ᆅ┙㧗ኚ໬ࡀ኱࠸ࡁ(ᮾ໭ᆅᩚ㸪2012)ࠋ�
� 2010 ᖺ 9 ᭶-2011 ᖺ 4 ᭶(㟈⅏๓ᚋ)ࡣ㸪඲యⓗ࡟

౵㣗ࡾ࠾࡚ࢀࡉ㸪≉࡟◚ሐᆅⅬ௜㏆࡛㢧ⴭ࡞౵㣗

῝ỈࡢἈࡢࡑ㸪ࡌ⏕ࡀ 5m㹼10m ௜㏆࡛ሁ✚ࡀぢࡽ

౵㣗࡟ᵝ୍࡛ࡲᾏᓊࡽ࠿ᾏᗏࡾࡼ࡟Ἴࡋᢲࠋࡿࢀ

࡟ࡽࡉࡣሐᆅⅬ◚ࡓࡋ㞟୰ࡢἼࡁᚋ㸪ᘬࡢࡑ㸪ࢀࡉ

኱ࡃࡁ౵㣗ࢀࡉ㸪Ἀ࡟㐍ࡳἼຊࡀᙅࡇ࡜ࡓࡗ࡞ࡃ

 ࠋࡿࢀࡽ࠼⪄࡜ࡓࡋ✚ሁࡀ◁ᅵࡓࡁ࡛ࢇ㐠࡛ࢁ
� 2011 ᖺ 4 ᭶-2012 ᖺ 2 ᭶(㟈⅏ᚋ 1 ᖺ)ࡣỈ῝ 5m
௨ὸ࡛౵㣗ࡀ኱ࡣࢀࡇࠋ࠸ࡁᾏᗏࡓࡗ࠶࡟ᅵ◁ࡀ

㟈⅏ᚋ 1 ᖺࡢᛴ㏿࡞◁὾ᅇ᚟࡟౑࡜ࡵࡓࡓࢀࢃ⪃

 ࠋࡿࢀࡽ࠼
� 2012 ᖺ 2 ᭶-2013 ᖺ 1 ᭶(㟈⅏ 1 ᖺᚋ௨㝆)ࡣ㟈⅏

௨๓࡟ẚࡶ࡚࡭ᆅ┙㧗ኚ໬ࡣᑡࠋ࠸࡞ᾏᗏࡢᅵ◁

ࡃ࡞ᑡࡣᅇ᚟ࡢ὾◁ࡿࡼ࡟↛⮬㸪ࡃ࡞ᑡࡀື⛣ࡣ

�ࠋࡿࢀࡽ࠼⪄࡜࠸ࡋ㞴ࡣ࡟ᮇⓗ▷ࡶ࡜

�

ᅗ 4㸸2001 ᖺ 9 ᭶ࡽ࠿ 2013 ᖺ 1 ᭶ࡢ࡚ࡅ࠿࡟ᾏᗏ

ᆅ┙㧗ኚ໬ᅗ(㟈⅏๓ᚋࡳࡢ㝣ୖᆅᙧኚ໬(2006 ᖺ-
2011 ᖺ 3 ᭶࣭5 ᭶)ࡶ⾲♧) 
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5㸬㸬 ⤖ゝ�

ᮏ◊✲࡛ࡣ㸪㟈⅏ 1 ᖺᚋ௨㝆ࡢᾏᗏᆅ┙㧗ኚ໬ࡀᐃᛶⓗ࡟ᑠࡽ࠿࡜ࡇ࠸ࡉ㸪ᾏᗏࡢᅵ◁ࡢ⛣

ࡢ㸪◁὾ࡋ࠿ࡋࠋࡓ࠼⪄࡜࠸ࡋ㞴ࡣ࡟ᮇⓗ▷ࡶ࡜ࡃ࡞ᑡࡣᅇ᚟ࡢ὾◁ࡿࡼ࡟↛⮬㸪ࡃ࡞ᑡࡀື

ᅇ᚟㐣⛬ࢆ᫂ࡣ࡟ࡵࡓࡿࡍ࡟࠿ࡽ㸪ᾏᗏᆅ┙㧗ኚ໬ᅗࡽ࠿ࡳࡢᐃᛶⓗࡣ࡛ࡅࡔࡿࡍุ᩿࡟୙༑

ศ࡛ࠋࡿ࠶௒ᚋࡣ㸪ᅵ◁཰ᨭࢆ⟬ฟ࡛࡜ࡇࡿࡍᅵ◁⛣ືࢆᐃ㔞ⓗࡋ♧࡟㸪Ἴᾉ᮲௳➼ࢆ⪃៖ࡋ

࡚㟈⅏௨๓࡜㟈⅏ 1 ᖺᚋ௨㝆ࡢ㐪ࢆ࠸࡛᫂࡜ࡇࡿࡍ࡟࠿ࡽ㸪◁὾ᅇ᚟㐣⛬ࡾࡼࢆṇ☜ࡍ♧࡟ᚲ

せࠋࡿ࠶ࡀ 
 
ㅰ㎡㸸ᮏ◊✲࡛౑⏝ࡓࡋᆅᙧࡧࡼ࠾ࢱ࣮ࢹ✵୰෗┿ࡣ㸪ᅜᅵ஺㏻┬ᮾ໭ᆅ᪉ᩚഛᒁ௝ྎἙᕝᅜ

㐨஦ົᡤࡾࡼᥦ౪ࡓࡲࠋࡓ࠸ࡔࡓ࠸㸪ᮏ◊✲ࡣ㸪⎔ቃ┬ࡢ⎔ቃ◊✲⥲ྜ᥎㐍㈝(S-8-1(4))ࡧࡼ࠾

ᮾ໭኱Ꮫ⅏ᐖ⛉Ꮫᅜ㝿◊✲ᡤ≉ᐃࡢ✲◊ࢺࢡ࢙ࢪࣟࣉ᥼ຓ࡟ࡇࡇࠋࡓࢀࢃ⾜࡚ࡅཷࢆグ࡚ࡋㅰ

ពࠋࡿࡍ⾲ࢆ 
 
ཧ⪃ᩥ⊩�  
ᅜᅵ஺㏻┬ᮾ໭ᆅ᪉ᩚഛᒁ(2009)㸸ᖹᡂ 21 ᖺᗘ஦ᴗホ౯┘どጤဨ఍(➨ 3 ᅇ㈨ᩱ)㸪ᾏᓊ஦ᴗホ

౯� ௝ྎ‴༡㒊ᾏᓊ� ᾏᓊಖ඲᪋タᩚഛ஦ᴗ㸪

http://www.thr.mlit.go.jp/bumon/b00097/k00360/h13jhyouka/2103hpsiryou/siryou210302.pdf 
ᮾ኱⏕◊ᆅ⌫⎔ቃᕤᏛ◊✲(2011)ࣉ࣮ࣝࢢ㸸⯟✵෗┿ࡾࡼసᡂࡓࡋᗈᇦࢯࣝ࢜⏬ീุ࡜ㄞࡼ࡟

 /㸪http://stlab.iis.u-tokyo.ac.jp/eq_dataࣥ࢖ࣛὠἼ฿㐩(ᾐỈᇦ)ࡿ
ᮾ໭ᆅ᪉ኴᖹὒἈᆅ㟈ὠἼྜྠㄪᰝ(2012)ࣉ࣮ࣝࢢ㸸⑞㊧ㄪᰝ⤖ᯝ 20121229 ∧㸪

http://www.coastal.jp/ttjt/index.php 
ᅜᅵᆅ⌮㝔(2011)㸸GPS 㐃⥆ほ ࡽ࠿ᚓࡓࢀࡽ㟁Ꮚᇶ‽ⅬࡢᆅẆኚື㸪

http://www.gsi.go.jp/chibankansi/chibankansi40005.html 
ᐑᇛ┴Ἑᕝㄢ㸪ᮾ໭ᆅ᪉ᩚഛᒁ௝ྎἙᕝᅜ㐨஦ົᡤ(2012)㸸ᖹᡂ 23 ᖺᗘ� ⎔ቃㄪᰝ➼ࡢ⤖ᯝ

(୰㛫ሗ࿌)࡚࠸ࡘ࡟㸪

http://www.thr.mlit.go.jp/sendai/kasen_kaigan/fukkou/image/kankyou02kaisai.pdf 
ᅜᅵ஺㏻┬ᮾ໭ᆅ᪉ᩚഛᒁ(2012)㸸ᖹᡂ 24 ᖺᗘ஦ᴗホ౯┘どጤဨ఍(➨ 5 ᅇ㈨ᩱ)㸪ᾏᓊ஦ᴗホ

౯� ௝ྎ‴༡㒊ᾏᓊ� ᾏᓊಖ඲᪋タᩚഛ஦ᴗ㸪 

http://www.thr.mlit.go.jp/bumon/b00097/k00360/h13jhyouka/2405hpsiryou/siryou240502.pdf 
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