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Coastal pine afforestation after Great East Japan Earthquake (Sendai, Japan)
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Social capital development and national land planning
utilizing natural capital

7)) —>4 >5 (Green Infrastructure)
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EcoDRR (Ecosystem based Disaster Risk Reduction)
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F-DRR (Forest based Disaster risk Reduction)
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EbA (Ecosystem based Adaptation)
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NbS (Nature based Solution)
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Seawall (>10m high) destroyed by tsunami (Ilwate, Japan)
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Higher dyke was made after Tsunami, leaving few spaces for forests and sandy
beach (Miyagi, Japan)
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Beautiful beach W|th eoastal forests at leuzen -takada
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https://www.pref.iwate.jp/engan/ofuna_nourin/1014232.html
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After many discussions, the sea side of the seawall was reclaimed and the pine forest
was revived, and the land side became an earthquake disaster prayer park conserving ,
the wetland ecosystem.
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Reclaimed beach and pine forest
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The seawall was covered by grass, and wetland was conserved.
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Percentage implementation of adaptation options

Reduce upland Increase Replant strea Reinforce Replant Build  Monitoring &  Reduce coral
logging drainage buffer rivers mangroves |seawalls enforcement  extraction
100% 0% 100% 0% 100% 0% 100% 100%

Percentage implementation of adaptation options

Reduce upland Increase Replant stream Reinforce Replant Build  Monitoring & Reduce coral
logging drainage buffer rivers mangroves seawalls enforcement extraction
0% 100% 0% 100% 0% 100% 0% 0%

Rao et al. 2013. An economic analysis of ecosystem-based adaptation and engineeringoptions for climate change adaptation in Lami Town, Republic of the Fiji Islands.



Adaptation options
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Rao et al. 2013. An economic analysis of ecosystem-based adaptation and engineeringoptions for climate change adaptation in Lami Town, Republic of the Fiji Islands.



1A F v —DENICKDINRDLLER

Additional consequences of ecosystem-based, engineering and hybrid options

The average impact score of the different categories of defensive

options, across all types of extreme event considered, on each
additional consequence assessed
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Engineering

Climate change mitigation
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Protection against multiple hazards
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The royal Society (2014) Resilience to extreme weather. The Royal Society Science Policy Centre report.
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Natural capital is essential for local recovery
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Minami-Sannriku town got FSC and ASC certificates together after the disaster
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https://www.aise.jp/case/branding/certification.html/
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ME=[EREIM CCSECHEE
They made the assembly hall using almost only the certificated timber produced in
their town
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collaboration develops by planting camellia, which is a symbol of the region



Disaster-resilient forests in mountains

Species selection + forest structure + engineering
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Advantages & disadvantages
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Certainty for single function

HAENE A 6
Multi-functionality (Ecosystem services)
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Adaptability to unpredictable disaster
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Environmental impact
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Short-term contribution to local economy
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Long-term contribution to local economy
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Scientific evaluation of DRR effects
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Cost-benefit calculations
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Local decision making
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Necessity as regional plan in advance of disaster



Traditional forests surrounding houses protecting strong wind in winter
(lwate, Japan)




