ow to Mitigate and Adapt to the
Climate Change in Forest Ecosystems

- Perspectives from the case studies in Japan -
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Climate change risk arises when

hazard, exposure, and vulnerability factors overlap

i !!| 4 Forest structure

Exposure

& Topographical features

Hazzard: the probability of occurrence of a dimate-related physical event that may cause the loss of resources.
Exposure : the presence of assets in places or settings that could be adversely affected.
. the propensity to adverse effects. (IPCC 2014)

Strong winds and heavy rain



Forest structure with high

resistance
Vulnerability
jtlL{
Hazzard adaptation
/’ Safe topographic
feature

Promotion of CO, assimilation, \ ’ ,, '

& CO, emission control
EXxposure

How to mitigate ? How to adapt?
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Japanese Policy after the severe windthrow

Salvage-logging and Planting
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% - Compensate the economic losses

& * Prevent the forest fire
# « Prevent the mass attack from bark beetles



15 years after the Salvage logging & Planting
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Other Torest practices atter the windthrow

Windthrow 197 32 oN A *
1 ONS = | ... e N SN N R
J * ; a ST, ' x ¥
@ SL_S
. Hokkaido 2§ / + SL_P (As) , : , '
| Salvaging =~ T @ S, o S0P () | O == S )

Scarification

4 Seeding

Planting
Broadleaved
seedlings

Planting
Conifer
seedlings

Li Jing(in preparation) University of Tokyo Hokkaido Forests (UTHF)



30 years after the windthrow
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Planing Abies sa
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Planting Quercus crispula -> Betula spp. dominant

Seeding P/cea g/ehn/ and Betula spemes
-> Betula spp. dominant

->Betula sp. dominant



Hazzard

Promotion of CO, assimilation,

& CO, emission control

How to mitigate ?
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Four typhoons passed through Hokkaido
during a 14-day period in late August of 2016

Hokkaido, JP

Chanthu, No. 7 (Aug. 17t)

No/ 9 (Aug. 22th)
N42° 27’, E139° 51’
0-1300 m
348 km?

Kompasu, No. 11
(Aug. 21t)

Lionrock, No. 10 (Aug. 30th)

90 km? of forest area was damaged
by windthrow and landslides



17 Aug (Chanthu, No.7)

Maximum

wind speed
(at 10 m) during landfall

the lifetime MWS
the minimum pressure
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Extensive windthrow and landslides occurre
following the typhoons.




Important parameters that explain the windthrow

Dominant species Model performance: Cross validation MCC=0.70

Relative Slope Direction

I
) |
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Total rainfall
Longitude % Parameters related to Hazzard
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Mean decrease in MCC

® Dominant species, Relative slope direction, Total rainfall, Roughness of Terrain



Relationship between Important Parameters

and Windthrow Probability

mutual interaction
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®Abies S is tremendously vulnerable.
®The risk of windthrow increase corresponding to Total rainfall.
®High risk at windward slope and convex terrain is expected.



Interaction between Total rainfall and Tree species
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® Only for Abies s, the windthrow probability increases significantly after a total rainfall of around 60 mm.




Recommended Forest Management after the windthrow
for mitigation and adaptation to Climate Change

Catastrophic Wind Disturbance

Natural Forest Artificial Forest

Are there any artificial forests in the vicinity? Need to compensate the economic loss

NO * YES

Adequate methods,
Mass Salvage- amount, and special
attack of succession logging arrangement
Bark -Regeneration from
Beetle advanced seedlings

-Regeneration from
fallen trees

Are there abundant seedlings left?

Conifer Natural
plantation Succession

- Avoiding deer foraging -Regeneration from advanced seedlings

- Use species other than Abies s.
in case of typhoon with heavy rain

Deer-
browsing

Conservation of Forest Ecosystems




Thank you for your attention
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