
ᐔᐔᚑ��ᐕ�㑐᧲᧲ർ⽕㔎᳓ࠆࠃߦᴡญᒻᄌൻߩߘߣᓟߩ࿁ᓳ㧖�

�

᧲ർᄢቇᄢቇ㒮Ꮏቇ⎇ⓥ⑼� ↰ਛ� ੳ�

᧲ർᄢቇᄢቇ㒮Ꮏቇ⎇ⓥ⑼� ਃᚭㇱᄥ

᧲ർᄢቇᄢቇ㒮Ꮏቇ⎇ⓥ⑼� Vo Cong Hoang 
� �

�㧚ߦߓߪ�

� ᐔᚑ27 ᐕ910ߩ ᣣ11ࠄ߆ ᣣߚߒ↢⊑ߦ⽕㔎ࠅࠃߦ㑐᧲ᣇߪߢ㝩ᔶᎹߩ⎕ႇߓ↢߇㧘ㄝၞߦᄢ߈

߈㧘ᄢߓߪࠍᵩ᳓᳚Ửࠆࠃߦ⎕ႇࠆߌ߅ߦ㡆ἑᎹ᳓♽ᷦᎹ߽ߡ߅ߦ㧘᧲ർᣇߚ߹㧚ߚߒ↢⊑߇ⵍኂߥ

ߩᣢᓔᦨᄢⷙᮨߥ߁ࠃߩߎ㧘ࠇࠄᚲ߽▎ߚߒ㍳⸤ࠍᣢᓔᦨᄢᵩ᳓ߪߦ᳓ᤨߩ㧚ᤨߚߒࠄߚ߽ࠍⵍἴߥ

᳓ߪᵹၞౝߦᄢߥ߈ᵩ᳓ⵍኂߕࠄߥߺߩߚߒࠄߚ߽ࠍ㧘ᵹၞᦨਅᵹߩᴡญㇱߡ߅ߦᄢߥ߈ᒻᄌൻߓ↢ࠍ

ߦ⁁ᒻᒻߩߘ㧘ߪߡ߅ߦᴡᎹᴡญㇱߩ㧚᧲ർᣇߚߖߐ 2011 ᐕ᧲ᣣᧄᄢ㔡ἴᵤᵄ߇࠻ࠢࡄࡦࠗߩᧂߦߛ

ᱷሽࠆߔ▎ᚲ߇ᄙߊࠆࠇࠄ 1), 2), 3)㧚ߚߩߎ㧘ᄢⷙᮨ᳓ࠆࠃߦᴡญᒻᄌൻߩߘ߮ࠃ߅ᓟߩ࿁ᓳㆊ⒟ߪ㧘

㔡ἴ೨ߣࠇߘߩᄢߣߩ߽ࠆߡߞߥ⇣ߊ߈⠨ࠆࠇࠄ߃㧚ᧄ⎇ⓥߪߢ㧘u ᵄࠗߩ࠻ࠢࡄࡦᱷࠆችၔ⋵ߩᴡᎹࠍኻ

㧚ࠆߔႎ๔ߡߟߦ࿁ᓳㆊ⒟ߩᓟߩߘߣᴡญᒻᄌൻࠆࠃߦᐔᚑ27ᐕ9⽕㔎᳓ߦ⽎

�㧚⎇ⓥኻ⽎�

� ᧄ⎇ⓥੑߪߡ߅ߦ⚖ᴡᎹ৾ ർ↰Ꮉ߮ࠃ߅৻⚖ᴡᎹฬขᎹࠍኻ⽎ߚߒߣ㧚ᴡญᒻߩⷐࠍ࿑㧙㧝ߦ␜

ߩᵤᵄߩႇౝ߳ࠄ߆ᴡᎹ㆚㧘ᴡᎹႇ㒐ߩᵤᵄߪߦᣣᧄᄢ㔡ἴᵤᵄ᧪ⷅᤨ᧲߽ߡ߅ߦᴡญߩࠇߕ㧚ߔ

ᵹ㧘ߪߦࠄߐᄢߥ߈ᒻᄌൻ߇ߚࠇࠄ㧚ߩߘᓟ㧘u ᵄኻ╷ߡߒߣᴡᎹႇ㒐ߐ߆ߩߍ㧘ዉᵹႇߩᡷୃߩߤߥ

ἴኂᓳᣥᎿࠆߡࠇߐߥ߇㧚

࿑㧙㧝� ⎇ⓥኻ⽎ᴡᎹߩⷐ

*  Estuarine morphological changes due to the 2015 Kanto-Tohoku Heavy Rainfall and their subsequent recovery, Hitoshi Tanaka, Yuta Mitobe 
and Vo Cong Hoang  
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࿑࿑㧙㧞� ᵩ᳓೨৾ߩർ↰Ꮉᴡญ㧔2015ᐕ93ᣣ㧕� ࿑㧙㧟� ᵩ᳓ᤨ৾ߩർ↰Ꮉᴡญ㧔2015ᐕ911ᣣ㧕
� � � � � � � � � � � � � � � � � � � � � �   ((ᩣ)࠷ࡦ࠲࡞ࠨࡦࠦࠢ࠶ࠖࡈࠪࡄ,ࡓ࠹ࠬࠪࡁࠢ࠹ឭଏ) 

࿑㧙㧠� ᵩ᳓ᓟ৾ߩർ↰Ꮉᴡญ㧔2015ᐕ919ᣣ㧕� ࿑㧙㧡� ᵩ᳓ᓟ৾ߩർ↰Ꮉᴡญ㧔2015ᐕ922ᣣ㧕

�㧚৾ർ↰Ꮉߩᒻᄌൻߣ࿁ᓳ�

� ࿑㧙㧞ߪ⽕㔎ἴኂ⊒↢⋥೨2015ߩ ᐕ9 3ᣣߦᓇ৾ߚࠇߐർ↰Ꮉᴡญᒻࠆߡߒ␜ࠍ㧚᧲ᣣᧄᄢ㔡ἴ

ᵤᵄᓟߦᑪ⸳ߚࠇߐฝጯᶏጯႇ㒐߿㧘ߐ߆ߍᎿਛߩฝጯᴡᎹႇ㒐߇ࠆࠇࠄ㧚߹ߚ㧘એ೨ߪ⍾㕙ਅߦၒ

ᴚߩߣߎࠆߔᄙߚߞ߆ฝጯᴡญዉᵹႇߦઍࠅࠊ㧘ᄤ┵㜞ߐ 2.7m ᵩߪ㧚࿑㧙㧟ࠆߡߒᎿ┫ߦߢߔ߇‛᭴ㅧߩ

᳓ᤨߩᴡญߩ᭽ሶࠍUAV ࡘࠪ࠶ࡈߦቢో߇ฝጯᴡญ⍾Ꮊߚࠇࠄߦ㧚࿑㧙㧞ࠆߢߩ߽ߚߒᓇࠅࠃߦ

㧚ࠆߡߒ⚿ㅪ߇ᶏၞߣᐓẟ↢⫱ߢᏀጯዉᵹႇవ┵ઃㄭࠅࠃߦߩ㧘᳓ߚ߹㧚ࠆߡࠇߐ

࿑㧙㧠㧘࿑㧙㧡ߪᵩ᳓ᓟ৾ߩർ↰Ꮉᴡญᒻᄌൻߔ␜ࠍ㧚࿑㧙㧠ߪߢᴡญᏀฝጯߦ߽ߣᴡౝੑࠆߌ߅ߦᰴ

⎈ᵄ߇ࠇࠄ㧘ዉᵹႇᴪߩᴪᵄࠅࠃߦᴡญౝ߇⍾ߦߒㄟ߹ࠆߡࠇ㧚3ࠄ߆ࠇߘᣣᓟߦᓇߚࠇߐ࿑

㧙㧡ߪߢᏀጯዉᵹႇᴪߦߒㄟ߹ߚࠇၸⓍᒻ߇᳓㕙߹ߢ⊒㆐ࠆߡߒ㧚↰ਛ 㧘৾ർ↰Ꮉᴡญ߫ࠇࠃߦ(4

ฝጯ⍾Ꮊߪᵩ᳓ᓟ⚂2ㅳ㑆⒟ᐲߢቢోߦ࿁ᓳߩߣࠆߔႎ๔߇ࠆߡࠇߐߥ߇㧘ߩߘႎ๔ߦᲧߴฝጯᴡญ⍾Ꮊ࿁

ᓳߦㆃᑧ߇ࠆࠇࠄ㧚

�
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࿑࿑㧙㧤� ৾ർ↰Ꮉᴡญᒻߩ࿁ᓳ
㧔2015ᐕ111ᣣ㧕

࿑㧙㧢� ৾ർ↰Ꮉᴡญᒻߩ࿁ᓳㆊ⒟㧔⢛᥊ߩⓨਛ౮⌀2015ߪᐕ93ᣣᓇ㧕

࿑㧙㧣� ৾ർ↰Ꮉᴡญᒻߩ࿁ᓳ㧔2015ᐕ1018ᣣ㧕

ᓟߩߘ 10 ߦࠅ㧘࿑㧙㧢ߦ߁ࠃߔ␜ߦᏀጯዉᵹႇᴪߩၸ

Ⓧᒻߦࠄߐߪᴡญౝߦߒㄟ߹ߟߟࠇ⊒㆐ߚߒ㧚10 18ᣣߩ

ᤨὐߢ㧘Ꮐጯዉᵹႇߦᴪߚߞᄢⷙᮨၸ⍾ࠅࠃߦ⫱↢ᐓẟㅢ᳓ㇱߩ

㐽Ⴇࠆߡߒ㧚หᤨߦฝጯ⍾Ꮊߩᚑ㐳߽߇ࠆࠇࠄ㧘࿑㧙㧞ߦ

ߪ㧚࿑㧙㧣ߥࠇࠄߛ߹ߪᑧિߩᎺ⍾ߩߤ߶ߚࠇࠄ 10 18
ᣣߩᴡญㇱᢳ౮⌀ࠆߢ㧚Ꮐጯዉᵹႇᴪߩ⍾ߩߒㄟ߇ߺ⪺

㧘Ꮐߩߩ߽ߥߡࠇߐߥߪầᱜߦ⁁ᒻ✢᳜ߩ㧚࿑㧙㧢ߒ

ጯዉᵹႇవ┵ㇱᏀߩ✢᳜ߩᓟㅌ߇ࠇࠄ㧘ߩߎㇱಽߩᶏᵿ⍾

ၸⓍߚߞᴪߦᴡᏀጯߡߒᵹߦᴡญౝߡ߃ࠍᣢ⸳ዉᵹႇ߇

ߢ⌀ⓨਛ౮ߩ111ᣣߪ㧚࿑㧙㧤ࠆࠇࠄ߃⠨ߣߩ߽ߚߒࠄߚ߽ࠍ

ߩᏀฝጯࠆߢଏ⛎Ḯߩ⍾㧘ߣߺㄟߒߩᎺ⍾ߩ㧘ᴡญౝ߳ࠅ

ᓟㅌߢ߹┵ዉᵹႇవߪ✢㧘ฝጯ᳜ߦ․㧚ࠆࠇࠄ߇ᓟㅌߩ✢᳜

㧚ࠆߡߞߥ⇣ߊ߈ᄢߣᴫ⁁ߩ࿑㧙㧞ߩ㧘ᵩ᳓೨ࠅ߅ߡߒ

㧘ችၔ⋵ࠅࠃߦᏀጯዉᵹႇ߽ߡߟߦᄤ┵㜞ߐ 2.6m ߢ߹

ࠆߡࠇߐߥ߇↹⸘ࠆߔߍߐ߆ 5)㧚ࠅࠃߦࠇߎ㧘ᓟ㧘ᴡญᏀ

�
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ጯ߳ߩ⍾ߩߒㄟߪߺᛥߣߩ߽ࠆࠇߐផ᷹ࠇߐ

บ᷼ධ㒐ࠄ߆㧘৾ർ↰ᎹᏀጯዉᵹႇߦࠄߐ㧚ࠆ

ᵄႇࠆ⥋ߦ⚂ 2km ߎࠆࠇߐ࿕ቯ߇┵ਔߩᵿ⍾ߩ

ߐᦼᓙߣࠆࠇࠄ࿑߇ቯൻߩᵿ⍾ߩߎ㧘ࠅࠃߦߣ

ቢᚑ߇ዉᵹႇߩᏀฝጯߢ߹✢㧘᳜ߢ㧚৻ᣇࠆࠇ

ࠎㄟࠅ࿁ࠍ┵ฝጯዉᵹႇవߦ․㧘ࠅࠃߦߣߎࠆߔ

⍾ᴪጯṫࠆ᧪ߩߣߎࠆߔነਈߦᴡญ⍾Ꮊᒻᚑߢ

㊂ᷫ߇ዋࠄ߆ߣߎࠆߔ㧘ᵩ᳓ᓟߩᴡญ⍾Ꮊ࿁ᓳㆊ

⒟߇↰ਛ ߣᒻᘒߩᵤᵄએ೨ߥ߁ࠃࠆߦႎ๔ߩ(4

㧚ᴡญࠆ߇ᔅⷐࠆߔᵈᗧߦߣߎ߁ࠈߢࠆߥ⇣

ዉᵹႇᑪ⸳ᓟߦ㧘ᴡญౝߦଚࠆߔᵄᶉࠅࠃߦᴡ

ญ⍾Ꮊ߇ᴡᎹᵹ⒖ߦേߚߒߪᦨᎹ 6)㧘

ሶศᎹ 㧘৾ࠅ߅ߡࠇߐႎ๔߽ߢߤߥ(7 ർ↰Ꮉ߽ߡ߅ߦᓟߩࠄࠇߎߣ㘃ૃߩᴡญ⍾Ꮊᒻᘒߣߩ߽ߔ␜ࠍ

੍ᗐࠆࠇߐ㧚

ᓟ㧘12ߩߘ  12 ᣣ߮ౣߪߦ⫱↢ᐓẟ৾ࠄ߆ർ↰Ꮉ߳ߩᵹ᳓߇⏕ࠆߡࠇߐ 8)㧚ߦࠄߐ㧘⫱↢ᐓẟߩ᳓⾰

ᡷༀߡߒߣ⊛⋠ࠍ㧘৾ ർ↰ᎹᧄᎹߣ⫱↢ᐓẟࠍ⚿߱᳓〝ߩជߚࠇߐߥ߇㧚࿑࿑㧙㧥12ߪ23ᣣߩ㐿Ꮏߩ

⁁ᴫࠆߡߒ␜ࠍ㧚

�㧚ฬขᎹߩᒻᄌൻߣ࿁ᓳ�

� ᵩ᳓೨ᓟߩฬขᎹᴡญࠍ࿑㧙㧝㧜㧘࿑࿑㧙㧝㧝ߔ␜ߦ㧚ฬขᎹᴡญߪߡ߅ߦᵤᵄᓟߦᏀጯ⍾ᵿ߇ᓟㅌߒ㧘ਛ

ዉᵹႇߣᏀጯᶏᵿ߇ಽ㔌ߚߒ⁁ᘒߚ⛯߇ 9)㧚ߩߘᓟ㧘ᓢߦޘᴡญㇱ߳ߩ⍾ߩ࿁Ꮻ߇ㅴߛࠎ 2)㧔࿑㧙㧝㧜㧕߇㧘

ᰴߩᵩ᳓ࠅࠃߦၸⓍ⍾ߚࠇߐࡘࠪ࠶ࡈ߇㧚φ ᳓⊒↢⋥೨ߦᴡญㇱߪߢᵾ᷸Ꮏ߇ⴕࠇࠊ㧘ᵾ᷸⍾߇ᴡญᏀ

࿑㧙㧝㧜� ᵩ᳓೨ߩฬขᎹᴡญ            ࿑㧙㧝㧝� ᵩ᳓ᤨߩฬขᎹᴡญ㧔2015ᐕ911ᣣ㧕
㧔2015ᐕ93ᣣ㧕� � � � � � � � � � � � (บᴡᎹ࿖ോᚲឭଏ) 

࿑㧙㧥� ⫱↢ᐓẟㅢ᳓ㇱߩជ㧔2015ᐕ1223ᣣ㧕
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� � �

࿑࿑㧙㧝㧞� ฬขᎹᴡญ⍾Ꮊࡘࠪ࠶ࡈ� � �        ࿑㧙㧝㧟� ฬขᎹᴡญ⍾Ꮊࡘࠪ࠶ࡈ

� � � � � 㧔1986ᐕ85ᣣ, บᴡᎹ࿖ോᚲឭଏ㧕� � 㧔1989ᐕ87ᣣ㧘บᴡᎹ࿖ോᚲឭଏ㧕

ጯߦ⟎ߚߡࠇߐ߈㧚߹ߚ㧘࿑㧙㧝㧝ߦߦ߁ࠃࠆࠇࠄ㧘Ꮐጯ⍾ਐߪߡ߅ߦᶏጯႇ㒐ߩᑪ⸳߇ㅴߡࠇࠄ

ߪ㧚Ꮐጯ⍾ਐࠆߡߓ↢߇უߩਃ▎ᚲߡ߅ߦਐㇱ⍾ߩࠅᧄᎹነࠅࠃᶏጯႇ㒐వ┵ㇱߩߎ㧚ࠆ 2011 ᐕߩ

ᵤᵄࠅࠃߦ৻ᐲᄢⷙᮨࠇߐࡘࠪ࠶ࡈߦ㧘ߩߘᓟߩ⍾ߦ࿁Ꮻࠅࠃߦᒻᚑࠅߢߩ߽ߚࠇߐ㧘㗂ㇱ㜞2߇ߐm⒟

ᐲࠄ߆ߣߎࠆߢ㧘ᵩ᳓ߩࠅࠃߦኈᤃߦ⍾ਐ㗂ㇱߦᵹߡߓ↢߇უߚߒ㧚

᧲ᣣᧄᄢ㔡ἴᵤᵄ᧪ⷅ೨ߩฬขᎹᴡญ⍾Ꮊߪ㧘Ꮐጯ⍾Ꮊࠍߩߤ߶ࠆ߃ᵩ᳓⊒↢ᤨߦ⚂100mߡߞߚࠊߦ

ᴡญ⍾Ꮊࠇߐࡘࠪ࠶ࡈ߇㧘ߩߘᓟ㧘৻ࡩࡩ৻ࠄ߆ඨ⒟ᐲߩᦼ㑆ߩߣ߽ߢᒻߦ࿁ᓳߚߡߒ 10)㧚࿑㧙㧝

㧞㧘࿑㧙㧝㧟ߦ 1980 ᐕઍⷰߦኤߚࠇߐฬขᎹᴡญ⍾Ꮊࡘࠪ࠶ࡈߩ⁁ᴫߔ␜ࠍ㧚࿑㧙㧝㧞㧘࿑㧙㧝㧟ࠄ߆ᓧ

ߪߦࠄߐ᳓㓙✢㧘ߩᵩ᳓ᤨߩ㧘࿑㧙㧝㧝ࠍ᳓㓙ߩฬขᎹᴡญࠆࠇࠄ 2011 ᐕ᧲ᣣᧄᄢ㔡ἴᵤᵄ⋥ᓟߣߣ✢᳜ߩ

㧚ߚߒᱷሽߦ⁁ፉ߇ㇱ৻ߩ㧘⍾ਐࠇߐࡘࠪ࠶ࡈ߇Ꮐጯ⍾ਐߪߦ㧘ᵤᵄ⋥ᓟߕ߹㧚ࠆߡߒ␜ߦ࿑㧙㧝㧠ߦ߽

ᓟ㧘ోߩߘ ⊛ߦᓟㅌߚߒ⟎ߢṖ߇✢᳜ߥ߆ࠄᒻᚑߚࠇߐ㧚࿑㧙㧝㧠߫ࠇࠃߦᵤᵄ೨ᓟ140⚂ߡ߅ߦmߩ

᳜✢ᓟㅌ߇ࠆࠇࠄ㧚᳜ߩߎ✢ᓟㅌࠅࠃߦ㧘೨ㅀߦ߁ࠃߩᏀጯ⍾Ꮊ߇ਛዉᵹႇߦઃ⌕ߚߞߥߊߥߪߣߎࠆߔ㧚

࿑㧙㧝㧠� ฬขᎹᴡญ᳜ߩ✢㧔⢛᥊ߩⓨਛ౮⌀2015ߪᐕ911ᣣᓇ㧕
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ᰴߩᵩ᳓ࠅࠃߦᴡญᏀጯߦ⟎ߚࠇߐ߈ᵾ᷸⍾ߩ৻ㇱ߇ᢙච m ᳓ߩᴡญㇱߩ㧚ᵩ᳓ᓟߚࠇߐଚ㘩ߢߩ

㓙✢ߪ㧘࿑ߚߒ␜ߦ 1980 ᐕઍࠍࠇߘߩᴡᎹᵹᣇะ᳜ߦ✢ᓟㅌಽߦߩ߽ߚߒ࠻ࡈࠪߌߛ㉃ૃࠅ߅ߡߒ㧘ᵤᵄ

㧚ࠆࠇߐ⸂ℂ߇ߣߎࠆߡࠇߐᤋߦᒻࡘࠪ࠶ࡈᵩ᳓ߩ߇࠻ࠢࡄࡦࠗߚߒࠄߚ߽ߩ

��㧚ߦࠅࠊ߅�

� ᧄ⺰ᢥߪߡ߅ߦ㧘ᐔᚑ 27 ᐕ 9 ߚߒ↢⊑ߦ㑐᧲᧲ർ⽕㔎৾ࠆࠃߦർ↰Ꮉ߮ࠃ߅ฬขᎹࠆߌ߅ߦᴡญ

ᒻᄌൻߩߘߣᓟߩ࿁ᓳㆊ⒟ߡߟߦႎ๔ߚߒ㧚ߩࠄࠇߎᴡญㇱߪߢ 2011 ᐕ᧲ᣣᧄᄢ㔡ἴᵤᵄ߇࠻ࠢࡄࡦࠗߩ
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