Forests and Climate Change
Annual Media Briefing on
Climate Change
New Delhi
Sanjay Tomar Ph.D.
World Agroforestry Centre
South Asia Regional Office, New Delhi
07th November, 2014

Presentation Outline
•
•
•
•
•

World Agroforestry Centre (ICRAF) – Overview
Climate Change Impacts and Forests
National Policy Actions
Landscape Management
Conclusions

World Agroforestry Centre –
Overview
• ICRAF is one of the 15 independent research institutions of
CGIAR
• Vision is a rural transformation in the developing world as
smallholder households increase their use of trees in
agricultural landscapes to improve food security, nutrition,
income, health, shelter, social cohesion, energy resources and
environmental sustainability.
• Mission is to generate science-based knowledge about the
diverse roles that trees play in agricultural landscapes, and to
use its research to advance policies and practices, and their
implementation that benefit the poor and the environment.

ICRAF’s HQ, Regional and Country Research Offices

-

ICRAF Headquarters

-

Regional/Sub-Regional Offices

-

Country Offices

Strategic Goals
• Strategic Goal 1: Build livelihoods by generating
knowledge, choice and opportunities
• Strategic Goal 2: Improve landscapes and their
sustainability by better managing their
complexity
• Strategic Goal 3: Transform agroforestry impacts
to large scale through policy, innovation and
partnerships

Forests and Climate Change
Forests are a critical sector for climate change (Mitigation and Adaptation)
•

Forests store carbon
– Worldwide forests store ~ 1640 GtC, (1104 GtC is in soils and 536 GtC in
biomass)

•

A sink/ source to GHG
– Accounted for 12% of global GHG emissions in 2008
– Globally LULUCF sector is estimated to have a mitigation potential of 13.8
GtCO2e/yr (4.06 GtC/yr)) by 2030 at carbon prices ≤ 100 US$/tCO2e

•

Vulnerable to the impacts of Climate Change
– Forests being a climate-dependent living community are highly vulnerable
to the impacts of climate change

Forests and Climate Change
• Landscape provides ecosystem services
–
–
–
–
–

Carbon sequestration – Mitigation
Biodiversity – Adaptation
Water balance – Adaptation
Microclimate regulation – Adaptation
Livelihoods and economic services – Adaptation

• Landscapes and their services are vulnerable to
climate change
– Best practices to reduce landscape vulnerability Adaptation

Climate Change Impacts

Vulnerability of Forests
• Forests are exposed to the climatic factors such
as heat and water stress
• CC could affect the forest range, forest type
distribution, NPP, SOC, biodiversity and the forest
based ecosystem services.
• Observations across the World suggest that
climate change is causing many species to shift
their geographical ranges, distributions, and
phenologies at faster rates than previously
thought (Michelle et al 2012, Chen et al., 2011).

Impacts of Climate Change - IPCC
• Populations of threatened species are expected to become
extinct
– 1/3 to 2/3rd of known biodiversity at risk of extinction

• Species composition and dominance will be altered,
resulting in ecosystem changes
• Shifts in forest types boundary
– Altitude & Latitude

• Forest die-back / mortality
– Climate change faster than capacity to migrate

• Increase and later decrease in biomass productivity
• Impacts on livelihood, biodiversity, soil, water resources
(and hence, agriculture), industry

Red indicates that a change in vegetation is projected at that grid in the timeperiod of 2035 & 2085 - under A1B scenario
Green indicates that no change in vegetation is projected by that period.
Source: Prof. Ravindranath, IISc

39% of the forest grids
likely change under A2
scenario by 2085
causing loss of C stock
and biodiversity

PROJECTED IMPACT OF
CLIMATE CHANGE ON
FORESTED GRIDS IN
INDIA A2 SCENARIO
1 = stable grids
2=forest grids
undergoing
change

Source: Chaturvedi et al., 2011

Effect of moisture stress and temperature rise
Trees and other vegetation are drying due to developing
moisture stress
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Forest crop near absence of regeneration

Slide from R N Saxena, PCCF & Managing Director, MP

Slide from R N Saxena, PCCF & Managing Director, MP

Observed Impacts in India
• Vegetation shift patterns in 124 endemic species in the
Eastern Himalayan state of Sikkim, over the period
1849-1850 to 2007-2010. Telwala et al (2013)
• They estimated that 87% of these species show
geographical range shifts in response to observed
warming experiencing a mean upward displacement
rate of 27.53±22.04 meters per decade.
• They conclude that the "present-day plant assemblages
and community structure in the Himalaya is
substantially different from the last century and is,
therefore, in a state of flux under the impact of
warming".

Climate Change
The problem

The solutions

Increasing Greenhouse Gas Concentrations

Mitigation

Reducing
concentration
of greenhouse
gases

Adaptation

Reducing
vulnerability

Climate Change
Impacts
Source: Westerling and Bryant, 2006; Carroll et al., 2004

Forest sector is critical in addressing climate change
Forest sector is very contentious in global negotiations

Challenges for Vulnerability
Assessments

Relevant Stakeholder

Defining the purpose
of the vulnerability
assessment
Planning for
vulnerability
assessment
Carrying out baseline
vulnerability
assessment
Carring out future
vulnerability
assessment

Steps

• Formulate question to be answered by assessment

• Set the boundaries for assessment
• Define key questions
• Select tools and methods

• Assessment of non-climatic stresses
• Assessment of observed climate (exposure)
• Assessment of responses (adaptive capacity)
• Assessing overall current vulnerability and impacts (V= f {E, S, AC}

• Development of future climate scenarios (future exposure)
• Development of future socio economic scenario (information on adaptive capacity)
• Impacts assessment (Sensitivity)
• Assessing overall future vulnerability

Iterative Process

Stage

Africa Soil Information
Service
Sentinel sites
Randomized sampling schemes

Consistent field
protocol

Prevalence, Risk factors, Digital
mapping

Coupling with
remote sensing

Soil spectroscopy

Adaptation Action to Increase Resilience
• Manage to reduce fire, insect and flood risk
– Thinning, controlled fire, deadwood removal,

• Manage landscapes
– Landscape Planning Fragmentation, disturbance
and biological richness

• Challenging Issues
– Relocation
– Forest rights
– Land tenure issues

Options to maintain existing Carbon stocks
• Forest Management
– Increasing productivity
– Reduced Impact logging
– Adoption of silvicultural techniques for maximum
carbon storage
– Forest Hygiene and Health (including fire) to prevent
carbon loss

• Forest Conservation
– Avoiding deforestation and forest degradation
– Maintaining and establishing Protected Areas

Mitigation
Option
Reducing
GHG
Emissions

Increasing
Sequestration

Objective

Policy
instrument

Activities

Reducing
deforestation

REDD
(first D)

Maintaining existing carbon
pools through law
enforcement, SFM, payments
for environmental services

Reducing
degradation

REDD
(second D)

Maintaining existing carbon
pools/restoring lost carbon
pools through SFM, PES in
the form of credits for carbon
sequestered/emission
avoided

Enhancing
existing
forests/increasing
forest cover

REDD+

Restoring lost carbon pools
&creating new carbon pools
in forest areas

Creating new
Forests

CDM A/R

Creating new carbon pools
Agroforestry and
Plantations

National and Sub National
Action Plan on Climate Change

National Action Plan on Climate Change
Principals
• Protecting the poor through an inclusive and
sustainable development strategy, sensitive to climate
change
• Achieving national growth and poverty alleviation
objectives while ensuring ecological sustainability
• Efficient and cost-effective strategies
• Extensive and accelerated deployment of appropriate
technologies for adaptation and mitigation
• Effective implementation through unique linkages –
with civil society, LGUs, and public-private partnerships

National Missions
•
•
•
•
•

National Solar Mission
National Mission for Enhanced Energy Efficiency
National Mission on Sustainable Habitat
National Water Mission
National Mission for Sustaining the Himalayan
Ecosystem
• National Mission for a “Green India
• National Mission for Sustainable Agriculture
• National Mission on Strategic Knowledge for
Climate Change

Green India Mission
• GIM goals include the afforestation of 6
million hectares of degraded forest lands and
expanding forest cover from 23% to 33% of
India’s territory
– Enhancing carbon sinks in sustainably managed
forests and other ecosystems
– Adaptation of vulnerable species / ecosystems to
changing climate
– Enabling adaptation of forest - dependant
communities.

Need for State Action Plan on Climate
Change
• Create an enabling environment for implementation
of NAPCC at state level
• Address state specific priority issues
• Cross sectoral planning for integrating adaptation /
mitigation interventions
• Framework suggests:
– institutional arrangement at the state level
– common guiding principals
– alignment with the state and national priorities

Principals for SAPCC
• State concerns are addressed and aligned with the national priorities
• Adopt a consultative process by engaging various stakeholders
• Build on the available climate change science, information and best
practices
• Outline the adaptation / mitigation issues to be addressed till 13th Plan
• Estimate the additional resources required for the implementation of
identified options (adaptation / mitigation)
• Integrate adaptation / mitigation options into the state planning process
• Should be seen as a living document
– May not be able to address whole array of measures
– To reflect the changes and developments at the national, state and local levels

Key Issues in Context of Climate
Change
• Tropical deforestation continues at nearly 13 Mha annually (2000 2010 – FAO)
• CO2 emissions are at 1.6 GtC with high uncertainty
• Cancun Agreement has included – REDD+; Need for operation –
complexity of measurement, reporting, verification, financing,
payment, role for local communities..
• CDM in forestry has failed due to methodological complexities and
risks of carbon loss
• Climate change is projected to impact forests
• Climate change + Degradation + poor management of forests;
increases vulnerability
• Need for forest and biodiversity conservation & also meet the food
needs of poor – land for food is a driver of deforestation

Sentinel Landscape – CGIAR Flagship
Programme
• Sentinel landscape is a geographic area or set of areas bound by a
common issue, in which a broad range of biophysical, social, economic and
political data are monitored, collected with consistent methods and
interpreted over the long term.
• These long-term data are essential for addressing development, resource
sustainability and scientific challenges, such as linking biophysical
processes to human reactions and understanding the impacts of those
reactions on ecosystems.
• However, the major justification for sentinel landscapes is the need for a
common observation ground where reliable data from the biophysical and
social sciences can be tracked simultaneously and over time so that longterm trends can be detected, and society can make mitigation, adaptation
and best-bet choices.
Borneo – Sumatra Sentinel Landscape; Central Africa Humid Tropics Transect Sentinel
landscape; Mekong Sentinel Landscape; Nicaragua – Honduras Sentinel Landscape; West
Africa Sentinel Landscape (WASL); Western Ghats (India); Western Amazon Sentinel
Landscape

Western Ghats Sentinel Landscape (WGSL)
• Purpose of Sentinel Landscape
– To measure change and understand long term
trends in socio economic and biophysical variables
across the “forest transition curve” globally across
comparative sites

• Objectives
–
–
–
–

Integration of biophysical and socio economic data
Long term presence (at least 10 years)
Cross regional comparisons
Converging research activities
• Between themes
• With partners

Key Concept in Forest, Trees and Agroforestry
The landscapes theme in the Forests, Trees and
Agroforestry (FTA) research program (CRP6) has
framed a set of hypotheses on “forest” or “tree cover
transitions” in space, time and institutional dimensions

Slide adopted from Landscapes at ICRAF – Science Week 2013

Programme for the Development of
Alternate Biofuel Crops – ICRAF-IFAD
Covers various aspects of value chain

R&D

Local Energy Provisions to
Enhance Food Security

• Identification of COEs
• Focus on first generation
technologies
• R&D Focus: increasing
plant yield, best
agronomic practices, field
testing
• Selected technologies to
meet pillars of triple
bottom line – food
security, environment,
Land use and ownership

• Develop seven pilot
projects to enhance food
security through provision
of local energy
• Community selection
based on remote and
ecologically fragile
villages with no access to
electricity, large
concentration of poor,
villages with marginal
lands – saline soils or
water limiting conditions.

Knowledge Sharing,
Capacity Building, Policy
studies & advocacy
• Results to be shared
through yearly workshops
with all stakeholders and
people involved
• Advise on development of
suitable renewable energy
policy
• Demonstrate with
publication and other
media successful
implementation

Conclusions
• Increase in forest cover to promote ecosystem
services – link to GIM
• Afforestation of 6 m ha degraded forest land with
JFM – link to GIM
• Data collection for niche modelling to observe
shifts in forest types boundary
• Strengthening of mother tree orchard and
development of propagation protocols
• Multiplication and certification of quality planting
materials for communities

Conclusions
• Cultivation of local tree species better adapted to
local conditions, which can capture benefits from
infrequent rainfall, promote in situ water
conservation, control erosion in areas and support
crops
• Diversification of fringe land to integrate trees, crop
and livestock production to improve soil health
• Improve energy provision using bioenergy concept
• Conduct supporting research and empirical studies
for demonstrated agroforestry models to improve
ecosystem services

Conclusions
• Consider forests when dealing with climate change
– Consider society as connected from ecosystems
– Consider the vulnerability of socio-ecological systems as a whole

Ecosystems
Exposure
(Climate
change or
other threats)

Management
(Conversion,
protection,…)

Goods and
services

Society
Sensitivity and adaptive capacity

Source: Westerling and Bryant, 2006; Carroll et al., 2004

Vulnerability
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