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Adaptation of Asia-Pacific Forests to Climate Change

1. Project Overview
Objectives: To help forest managers and policy makers develop effective
management strategies to maintain resilient forest ecosystems for adaptation
to climate change

PHASE I

November 2011 - October 2014
• Temperate focus (China, Canada,
Australia)

PHASE II
January 2016 – December 2018
• Tropical and subtropical focus (S. China,
Taiwan Island, Malaysia, Myanmar, Laos)

Target Regions (Phase I)
- Climate modelling
in AP region
- Partnership with
China, Canada and
Australia
Research partners
Local partners
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Project Overview

Target Regions (Phase II)
•

•

Currently expanding focus from
temperate regions (Canada, China,
Australia) to primarily tropical and
sub-tropical regions
Focus on Southeast Asia
– Region is particularly vulnerable to
climate change
– Afforestation is active

Partner economies include:
• Yunnan, China
• Taiwan Island
• Laos
• Malaysia
• Myanmar

Project Overview

Achievements (Phase I)
Project achievements include:
1. Review of existing climate science and policy
2. Experts’ Perspectives Survey
3. Development of a high accuracy, high-resolution
climate model (ClimateAP)
4. Development and integration of niche-based and
process-based ecological models
5. Application of models in 4 pilot sites (Canada,
China, Australia)
6. Communication, networking and capacity building
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Achievements

Review of Existing Climate Science and Policy
Two assessment reports:
1.
2.

Climate change and forestry research and
application in the Asia-Pacific region
Climate change and forest policy in the
Asia-Pacific

http://asiapacific.forestry.ubc.ca

Experts’ Perspectives Survey
key objectives and outcomes
- Understand experts'
perspectives on the impacts of
climate change and forest
adaptation in the Asia-Pacific
region;
- Identify gaps: data, tools, and
actions
- explore the
implications/recommendation
s for adapting forests to
climate change in the AsiaPacific region.
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Asia-Pacific Forestry Week 2016

Development of ClimateAP
• Developed high-resolution
and high-quality climate
data for historical and
future periods
• The web-based version is
easily accessible to nonclimatologists
• ClimateAP promotes
climate change research
and application in the
region, and addresses the
lack of publicly available,
high-resolution climate
models

Coverage

http://climateap.net/
Adaptation of Asia-Pacific Forests to Climate Change

Achievements

Web-based Tools
•
•

Development of project website (http://asiapacific.forestry.ubc.ca/)
Development of Google Maps-based ClimateAP (http://climateap.net/)
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Asia-Pacific Forestry Week 2016

Ecological Modeling
• We developed and integrated niche-based and process-based ecological
models that can be used at varying spatial and temporal scales
– Niche-based model (UBC)
– Process-based models
• FORCAST-Climate (UBC)
• TACA (UBC)
• LANDIS-II
• 3-PG
• Carbon Budget Model
– Model integration and trade-off analysis
• Landscape Summary Tool (UBC)
• Patchworks

• These tools provide a framework to assess climate change impacts and
develop locally specific adaptation and SFM strategies, which will
significantly improve decision making and management practices.
Adaptation of Asia-Pacific Forests to Climate Change

Adaptation Approach

Example: Niche-based Ecological Modeling

Example model output showing substantial contraction of Chinese fir by 2100
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Adaptation Approach

Example: Ecological Model Integration
Components:
1. Select 7 climaterelated indicators to
represent key forest
management
objectives
2. Run through a multivalue trade-off
analysis model
3. Present results in the
form of simple risk
classes
Landscape Summary Tool: A conceptual flow diagram of the indicator-based
decision-support framework to present complex issues using simple and intuitive
risk classes

Achievements

Communication and Network Building
– 20 publications in peer
reviewed journals, 2 reports, 1
technical manual for model
application, 1 climate change
practice report
– Completion of several
workshops, conferences,
seminars, etc. to provide
capacity building to more than
1800 local stakeholders
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Phase II
1. New features and improvements to ClimateAP
2. Expansion of model applications to tropical and
subtropical regions
•
•

Regional-level analysis in Southwest China and Chinese Taipei
Management-level analysis in Malaysia, Myanmar and Laos

3. Continued communication, networking and capacity
building (A training workshop in Kunming, China May 30June 8, 2016)
4. Improvement of web-based tools

Project Partnership
2. Nam Kading, Laos
(degraded dipterocarp
forest)
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1. Danun Valley, Malaysia
(lowland dipterocarp)
3

1

3. Toungoo Forest
District, Mayanmar
(Teak forest)
4. Taiwan Island
5. Pu’er region Yunnan
province (Yunnan pine)
2
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Adaptation of Asia-Pacific Forests to Climate Change

Adaptation Approach
The adaptation approach taken in this project is the development and
integration of locally-specific models to produce detailed local adaptation
strategies

Climate
models

Impact
assessments

ClimateAP

Ecosystems
Species range
Population
responses

Adaptation
strategies
 Biogeoclimatic
based management
 Assisted migration
 Climate based seed
transfer system

A framework to develop adaptation and SFM strategies in forestry

Examining the potential impacts of increased drought frequency on
the structure and productivity of lowland dipterocarp forests in
Borneo
Key Questions:
• How might increases in the frequency of
drought events influence species
composition and stand structure?
• Which species will be the most
vulnerable?
• What are the key thresholds in terms of
drought severity?

Approach:
• Build on work completed in a previous
study (Newberry and Ligenfelder, 2009)
• Scenario analysis using various
modelling tools
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Examining the potential impact of changes in the frequency and intensity of
drought events on teak forests developed along a moisture gradient in the
Toungoo Forest district of Myanmar
Key Questions:
• How might increases in the frequency of drought
events influence growth rates, stand health, and
mortality across the moisture gradient?
• What are the key thresholds in terms of drought
severity?
• Can we improve resiliency through management?

Approach:
• Establish study sites along a moisture gradient
• Consultation with local mangers, & literature
review
• Scenario analysis using various modelling
tools

Rehabilitation of degraded dipterocarp forests in the Nam
Kading region of Laos in the context of climate change
Key Questions:
• How might changes in rainfall patterns
influence the growth and development
of rehabilitated stands?
• Which species used for enrichment
planting are likely to be the most
resilient in the context of climate
change?

Approach:
• Consultation with local mangers, &
literature review
• Scenario analysis using various
modelling tools
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Examining the potential impacts of climate change on efforts to
rehabilitate pine plantations in southern Yunnan province
Key Questions:
• How might climate change influence the
growth and development of Yunnan
pine plantations?
• How will different site types vary in their
response?
• Will increased drought lead to
significant mortality events?

Approach:
• Establish study sites along series of
different site types
• Scenario analysis using FORECAST
Climate

Asia-Pacific Forestry Week 2016

Working with local
governments, communities,
and forest managers

Adaptation of Asia-Pacific Forests to Climate Change
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Adaptation of Asia-Pacific Forests to Climate Change

Project significance
• Allow for better informed and more effective forest policy and
management decisions to be made in the AP region
• Climate and ecological models and model integration
frameworks allow a wide range of stakeholders to complete
research for adaptation to climate change
• Research findings, tools and training workshops enhance the
capacity of AP economies to combat climate change and
improve forest management practices
• Publically available publications, reports and web tools
continue to provide information and support to the
international community and transfer knowledge and skills to
local stakeholders

Thank you!
Guangyu.wang@ubc.ca
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