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Review Review of of the Great the Great East East Japan EarthquakeJapan Earthquake
i di d ( h( h thth ) h k) h k•• Magnitude 9.0 Magnitude 9.0 (March (March 1111thth, 2011, 2011) earthquake ) earthquake 

occurred occurred off the Pacific coast off the Pacific coast of Eastern of Eastern JapanJapan

•• Height of Tsunami: Height of Tsunami: 10m or over10m or over

L d fl d d 561kL d fl d d 561k 22•• Land flooded: 561kmLand flooded: 561km22

•• Houses destroyed: ApproxHouses destroyed: Approx. 100,000. 100,000y ppy pp

•• Fishing Fishing boats destroyed: Approxboats destroyed: Approx. 22,000. 22,000

E i l l $200E i l l $200 300 billi (USD)300 billi (USD)•• Economical loss: $200Economical loss: $200‐‐300 billion (USD)300 billion (USD)

•• People People dead or dead or missingmissing: Approx: Approx. 20,000. 20,000pp gg pppp ,,

•• Nuclear Power Nuclear Power Plant Accident in FukushimaPlant Accident in Fukushima

What were the effect on the What were the effect on the ZosteraZostera meadows?meadows?
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The function of The function of 
ZosteraZostera

ddmeadowsmeadows

Flowering shootFlowering shoot
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EpicenterEpicenterp ce tep ce te



EpicenterEpicenterpp

About 130kmAbout 130kmMiyagiMiyagiMiyagi Miyagi 
PrefecturePrefecture



Research Research points in points in Miyagi PrefectureMiyagi Prefecture

③③

①① ②②①① ②②

①① Matsushima bayMatsushima bay
②② SamenouraSamenoura baybay②② Samenoura Samenoura baybay
③③ Mangokuura Mangokuura (inland sea)(inland sea)
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Distribution of Zostera meadows (before the earthquake, June 2007)



Zostera meadows:
0.023 km2

Only 1% survived!

April April 1212thth, 2011 (one , 2011 (one month later)month later)

Distribution of Zostera meadows (after the earthquake, May 2012; by E-TEC)



Surviving Zostera meadows May 7th, 2012 (by MLIT)



Seedlings in Matsushima bay
AprilApril 2626thth 20122012

Zostera meadow was

April April 2626thth, 2012, 2012

Zostera meadow was 
destroyed by the Tsunami
（1.6m depth）
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Crustal Crustal movementmovement

Maximum:
1.2m in Oshika Peninsula

HorizontalHorizontalHorizontalHorizontal Vertical Vertical ((downward)
Geospatial Information Authority of Japan



A port A port in Oshika peninsulain Oshika peninsula

June 8June 8thth, 2011 , 2011 (after the earthquake(after the earthquake))



②② Samenoura Samenoura baybay



June 2June 2ndnd, 2010 , 2010 (before the earthquake(before the earthquake))



Sept. 8Sept. 8thth, 2011 , 2011 (after the earthquake(after the earthquake))



August 9August 9thth 20112011August 9August 9 , 2011, 2011
(after the earthquake(after the earthquake))



Crustal Crustal movementmovement

Maximum:
1.2m in Oshika Peninsula

HorizontalHorizontalHorizontalHorizontal Vertical Vertical ((downward)
Geospatial Information Authority of Japan



June 2June 2ndnd, 2010 , 2010 (before the earthquake(before the earthquake))

100m Line



Sept. 8Sept. 8thth, 2011 , 2011 (after the earthquake(after the earthquake))

Line transect researchLine transect research



Surviving Surviving Zostera Zostera in Samenoura Bayin Samenoura Bay



Coverage change of Zostera before 
and after the earthquake
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Percentage of silt （（<0.075mm<0.075mm）） in the 
di t b f d ft th th ksediment before and after the earthquake
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③③Mangokuura Mangokuura (inland sea)(inland sea)

MangokuuraMangokuuragg

Maximum depth: 5.3mMaximum depth: 5.3m



June 14June 14thth, 2011 , 2011 (after the earthquake(after the earthquake))



June 15June 15thth, 2011, 2011
Researched Researched by SCUBAby SCUBA

165 h t /165 h t / 22165 shoots/m165 shoots/m22

in averagein average



March 19March 19thth, , 
2011201120112011

(right after (right after 
the disaster)the disaster)the disaster)the disaster)

F b 22F b 22ththFebruary 22February 22thth, , 
20122012

(about one year (about one year 
later)later)



Crustal Crustal movementmovement

0.9m in Mangokuura

HorizontalHorizontal
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HorizontalHorizontal Vertical Vertical ((downward)
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TopicsTopics

•• SummarySummary and the futureand the future researchresearchSummary Summary and the future and the future researchresearch
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SummarySummary
•• ZosteraZosterameadows: destroyed in most meadows: destroyed in most 
areas by Tsunami areas by Tsunami → → self restoration self restoration 
((Seedlings in MatsushimaSeedlings in Matsushima bay etc )bay etc )((Seedlings in Matsushima Seedlings in Matsushima bay etc.)bay etc.)

Environmental changes: downward Environmental changes: downward 
ffof the basement, landslide, etc.of the basement, landslide, etc.

LongLong term observation is necessary!term observation is necessary!LongLong--term observation is necessary!term observation is necessary!



消失したアマモ消失したアマモ群落群落
は回復するかは回復するか
Whanpetch et al. (2010)
は回復するか？は回復するか？
Whanpetch et al. (2010)
スマトラ沖地震(2004)に
伴うタイの海草群落変遷伴うタイの海草群落変遷

壊滅した海草群落（K3）は6壊滅した海草群落（K3）は6
年で2‐3割回復（著者談）

•破壊された海草
群落は，全体の
約約7%（多く残存）

•南方の海草種は
成長が早い

今回の震災による被
害はより深刻（？）


