

December 18, 2009


December 18, 2009

	
[image: image2.png]






Interdisciplinary Assessment of the Implications of Climate Change on British Columbia’s Forest and Range Ecosystems and their Stewardship

Year 1 Final Report

Working Group 2008/09 Accomplishments 
7 December 2009
Prepared by:

FFEI Vulnerability Assessment Working Group, British Columbia Ministry of Forests and Range/Ministry of Environment

Don Morgan, FFEI Vulnerability Assessment Working Group Chair

Background

British Columbia’s Chief Forester launched the Future Forest Ecosystems Initiative (FFEI) in December 2005 to start the process of adapting B.C.’s forest and range management framework to a changing climate. An FFEI Technical Team was formed in the spring of 2008 to conduct a Provincial scale Forest and Range Vulnerability Assessment (please see Appendix 1 for membership). The objective of the assessment is to assess where vulnerabilities of forest and range systems to climate change lie, when ecological thresholds are likely to be reached and the complicating effects of management policies and practices. Through the vulnerability assessment the broader FFEI goal of gaining a clearer identification and understanding of the future uncertainties associated with climate change is being partially addressed.

The first year of the project provided the opportunity for government scientists and decision makers to begin the process of understanding the implications of climate change on forest and range ecosystems. As well, preliminary work was done on addressing the question of how does current forest and range policy help BC adapt to climate change or make it more vulnerable to the potential negative effects of climate change. To help define the steps required to conduct BC’s assessment, internationally recognised vulnerability assessment processes were evaluated which helped the working group develop a consistent set of methods and terminology for conducting a Provincial scale forest and range vulnerability assessment. Linkages were made in the project to national projects - the Canadian Council of Forest Minister’s Tree Species Vulnerability project - and within the province, including BC’s Future Forest Strategy and FFEI’s monitoring project. Results from the first year’s assessment work were used to identify pressing policy issues and inform research, modelling and monitoring priorities for adapting MFR’s policy to climate change.

This document presents a summary of the specific 2008/09 FFEI, Forest and Range Vulnerability Assessment activities and links to project deliverables.

Assessment Approach as outlined in the FFEI Work Plan

There are a range of Climate Change Assessment approaches being conducted around the world in an effort to adapt forest and range management to a changing and uncertain climate. The Intergovernmental Panel on Climate Change (IPCC) provides an outline of various approaches being used to conduct vulnerability assessments (IPCC 2007). In practice a vulnerability assessment involves an iterative process to progressively add in, integrate and account for the interactions between the biophysical and socio-economic realms, and climate change (please see Appendix 2 for more detail). 

The overall goal of the provincial vulnerability assessment is to identify the implications of climate change on the province’s forest and range resources in support of the Ministry’s prioritisation of adaptation and stewardship efforts. The assessment is intended to identify:

· High level implications of climate change on ecosystem components/processes and likely effects on forest and range values;
· where opportunities for working with climate change exist; and,
· the components of the province’s forest and range management framework that should be further assessed.
The provincial level assessment will help to: provide insight into future policy development / adjustments; focus FFEI research, modelling and monitoring priorities; and identify incremental resource requirements to address risks and opportunities. 

To meet this objective the Master Work Plan for the provincial vulnerability assessment of the implications of climate change on the Province’s forest and range ecosystems at the provincial scale presented two phases. Phase 1 activities were substantively completed in March 2009 and are summarized in this report. Phase 2 activities are to be undertaken in subsequent project years.
Phase 1 Activities

Overview (high level) assessment – a strategic assessment to identify priority issues and trends for consideration in policy discussions about future forest and range management in the province and to inform broad FFEI priority setting for modeling, monitoring and research.  Specifically, what are the high level implications of climate change on ecosystem components and processes, why these changes are likely to occur, where, at a high level, they are likely to occur, and the broad implications for forest and range management. The objectives of phase 1 were:

· Conduct an interdisciplinary, multi-scalar assessment of the effects of climate change on ecosystems and ecological processes over the next 50 years.
· Identify the relationships between the ecological change and forest management activities.
· Help identify where the most pressing issues will occur on the landscape (high level) 
· Help prioritize short- and long-term policy considerations and knowledge requirements (research, modelling, monitoring) for adapting to a changing climate.
The results from phase 1 are summarized in this document covering the main activity areas: 

· individual topic area assessments,
· Watershed processes,
· Genetics,
· Ecology,
· Forest health,
· Wildlife, and 
· Soils.
· interdisciplinary/multi-scalar assessment, and
· policy maker scenario workshop.
Accomplishments

Phase 1 of the Provincial Forest and Range Vulnerability Assessment had four steps. First individual topic areas, representing the breadth of Forest and Range management, compiled information and assessed the likely impacts of climate change from the perspective of those topic areas.  The second step involved building the topic area specific information into an interdisciplinary assessment of the potential impacts of climate change.  Step three explored the results of step 2 in terms of the high-level policy implications and uncertainties. The final step is the preparation of a summary document.  An overview of the activities under each step are presented in the next section.

The phase 1 steps resulted in the following specific deliverables, which are discussed in more detail in the next section:
· Individual topic area assessments,
· integrated Forest and Range climate change impact assessment workshop and summary,
· interdisciplinary/multi-scalar assessment background report,
· climate change narratives, and
· Policy maker scenario workshop and summary.
Steps:

1. Proposed: (Biophysical) Impact Assessment
Topic area leaders (watershed processes (hydrology, geomorphology, aquatic biology) genetics, ecology, forest health, terrestrial wildlife (vertebrates) and soils) worked collaboratively with their peers in MFR and MOE to summarize information about the likely impacts of climate change on ecosystems in the province and consistently answer the following questions:  

a. What are the high level implications of climate change on ______________ ecosystem components/processes (e.g., trees, hydrology etc.)?
b.  Why and how fast are these changes occurring (or will occur) (what is the science or theoretical basis)?
c. Where (at a high level) will these occur in BC (e.g., north, south, coast, central interior, etc.)?
d. What are the implications of these changes to___________ (i.e., Which values are affected? - drinking water, fisheries, timber, etc.) 
e. In general, which current policy and/or forest management practices will incrementally affect the projected changes? (Lead to more or less resilient ecosystems, worsen or better the projected effects?) 
f. What are some preliminary indicators that should/ could be monitored? 
g. What are the current knowledge gaps? 
h.  What are some next steps/priorities in this topic area?
1. Results: 

Most of the assessments followed the specific questions proposed, others already had topic assessments complete.The results of these topic specific assessments are available upon request with the exception of hydrology which has been published (Pike et al. 2008). Summary tables of the impact assessments are available in the FFEI document “Exploring the Future – Policy Workshop” – available on the FFEI web site (http://www.for.gov.bc.ca/hts/Future_Forests/). 
2. Proposed: Interdisciplinary Assessment, Climate Scenarios and Workshop

In a working session among working group members build climate change scenario narratives. Interdisciplinary synthesis of information and building of two scenarios tied to environmental change -  moderate/gradual climate change and extreme/unpredictable climate change; tie narratives to place (north, south, coast) and values; present scenarios in terms of current forest and range management framework. (for an example of this approach see http://www.sfmnetwork.ca/html/forest_futures_e.html).  

This work will require a workshop of technical experts to facilitate a conversation about uncertainty and the interactions/cumulative effects of climate change and management practices on ecosystems. To ensure all values and management applications are included additional experts will be contacted to invite their participation – e.g. Silviculture, Range, Fire, Timber Supply and Biodiversity.

2. Results: 

An interdisciplinary workshop, background integrated assessment document and two climate scenario were produced under this step.

A workshop was held November 25th, 2008 in Victoria, the individual assessments were presented followed by a series of exercises to help participants identify and evaluate the linkages between the topic areas, forest and range management, and climate change.
A background integrated ecological impact assessment document was produced – “Background Report: Integrated Ecological Impact Assessment”. This document presented an overview of the impacts of climate change on abiotic and biotic components of BC’s ecosystems, a regional summary and a discussion of the potential management responses. The document is available on the FFEI web site (http://www.for.gov.bc.ca/hts/Future_Forests/).
Two multi-disciplinary climate change scenarios were assembled capturing the implications of a moderate 2C and more severe 4-5C warming. The scenarios were constructed using soils, genetics and wildlife topic specific climate change scenarios, the IPCC’s climate scenarios, Millennium Ecosystem Assessment scenarios and published literature. Please see the scenario methodology background and two scenarios in the policy workshop information package - “Exploring the Future – Policy Workshop” - available on the FFEI web site (http://www.for.gov.bc.ca/hts/Future_Forests/).
3. Proposed: Policy Workshop 

Host a scenario workshop to engage policy makers in a conversation about the policy implications of climate change under the existing forest and range management framework, the policy alternatives that should be explored and the priorities for moving ahead. A more detailed description of the workshop will be developed in consultation with the FFEI technical team, including monitoring, modelling and extension groups.

3. Results

A policy maker workshop was delivered in Victoria on March 11th. A workshop background information package was assembled for the participants, this package contained a tabular overview of the impact of moderate and severe climate change for each topic area, the two integrated scenarios, an outline of the scenario methodology, and an executive summary of the integrated impact background report. A summary of the workshop presentations and break out group discussions was documented. The products can be viewed on the FFEI web site (http://www.for.gov.bc.ca/hts/Future_Forests/) in the “Exploring the Future – Policy Workshop” and “Exploring the Future – Policy Workshop Appendix” documents and associated presentations. 

4. Proposed Provincial Vulnerability Assessment – High Level Summary

Prepare a report synthesizing and summarizing the results of high level assessment based on the scenario workshop and supporting background information.

4. Results

Topic area impact assessments and integration workshop results were incorporated into the background report “Integrated Ecological Impact Assessment”. Further work was planned to revise this document and to integrate the results of the scenario workshop, however funding for the project was not available due to a government wide funding freeze. Further work on a report synthesizing high level assessments and the scenario workshop results is planned for the second year of the project, but is dependent on available financial and human resources.
Next Steps Required to Complete a Provincial Vulnerability Assessment
· The Provincial scale Vulnerability Assessment will be an iterative project and require revisions as new information become available, government priorities shift, and be dependent on funding and/or in-house resources. To complete the initial assessment the following components are suggested:
· Publication of topic area assessments.
· Complete high level Provincial Forest and Range Vulnerability Assessment Summary and include interpretation of impacts from the perspective of confidence in potential change, exposure, sensitivity and adaptive capacity (vulnerability). These interpretations can then be used for identifying risks and the development of appropriate adaptation policy.
· Detailed assessment of Forest and Range policy from a vulnerability perspective.
· Identification and framework for articulating linkages between regional and national scale vulnerability assessments.
· Workshop(s) with larger audiences (industry, ENGO, First Nations, citizenry, etc) presenting climate change impacts and vulnerabilities to promote discussion on adaptation and broader acceptance of possible solutions.
· Final initial Vulnerability Assessment - including impacts, vulnerabilities and adaptation, and links to national and  regional/local vulnerability assessments.
· Web page presenting project results.
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Appendix 1 - Provincial Forest and Range Vulnerability Assessment Working Group 2008/2009 Membership

The working group reports to the FFEI Technical Team and consists of the following members for 2008/2009:

Don Morgan

Research

Jenny Feick

MoE (Environmental Stewardship Division, HQ)

Doug Lewis

MoE (ESD Regional Operations)

Robin Pike

Research

Leslie McAuley
Tree Improvement

Elizabeth Campbell
Research

Jennifer Burleigh
Forest Practices

Marty Kranabetter
Research

The Committee is chaired by Don Morgan, Research Branch. 

Additional core experts associated with the assessment include:

Caron Dymond 


Research



Carbon

Francis Njenga and Doug Fraser 
Forest Practices


Range

Ed Korpela



MFR Coast Region


Fire

Christine Fletcher


Forest Analysis and Inventory 
Timber Supply

Mike Fenger 



MoE (Environmental Stewardship) 
Biodiversity

Dave Coates/Erin Hall

MFR Northern Interior

Silviculture

Appendix 2 - Methods for Assessing Vulnerability to Climate Change

The concept of Vulnerability Assessment has been applied in both the biophysical and socio-economic contexts.  The Intergovernmental Panel on Climate Change (IPCC) provides an outline of various approaches being used to conduct vulnerability assessments (IPCC 2007). In practice a vulnerability assessment involves an iterative process to progressively add in, integrate and account for the interactions between the biophysical and socio-economic realms, and climate change.  The process is commonly undertaken within a risk management framework to address uncertainty at all management and ecological levels. 

In addition to the IPCC report, FFEI’s assessment project reviewed the assessment methodology being conducted by various jurisdiction as reviewed in the scientific literature (O’Brien et al. 2004, Metzger et al. 2005, Fussel and Klein 2006, IPCC 2007, Millar et al. 2007, Johnston and Williamson 2007, Joyce et al. 2008,  Lemprière et al. 2008, Nitschke and Innes 2008, IUFRO 2009, Ogden and Innes 2009), and consulted with BC’s Ministry of Environment’s Climate Change Branch. Based on these reviews and discussion FFEI has drafted a set of steps for conducting the provincial scale Forest and Range Vulnerability Assessment. A general summary of the steps and their associated activities are presented below. These steps provide a broad outline of the different stages of the vulnerability assessment. Each step is followed by a brief description of the related work underway or proposed for the FFEI Vulnerability Assessment Project:

Step 1 – Impact assessments – to predict the potential consequences associated with climate change. 

In 2008/09 the FFEI VA project initiated an assessment of the biophysical, i.e., ecological impacts of climate change on the province’s forest and range ecosystems.  The assessment is provincial in scope and has been conducted at a high-level.  In addition to impacts it overlaps with step 2 - the vulnerability assessment – by identifying where the greatest climate change impacts on ecosystems are likely to occur.  The first iteration was completed March 2009.  A second iteration, to refine the impact assessment, is planned for 2009/10, but is subject to availability of Ministry personal, and travel and contract funding.  Preliminary research, conducted by the Forest Science Program and the Future Forest Ecosystem Scientific Council  (FFESC) are underway that will improve the understanding of the potential for ecosystems to adapt to climate change and to identify management strategies likely to support ecosystem adaptation (see step 3 below). Background research work will be incorporated into future iterations of the provincial vulnerability assessment.

Step 2 – vulnerability assessments – to predict where impacts of significance may occur, i.e. greatest vulnerabilities. 

As noted in step 1 above, the provincial vulnerability assessment has started the vulnerability step in its first year’s work. Future work will include a more detailed interpretation of climate change impacts from a vulnerability perspective. As well, an assessment of the forest and range management policy framework will complete the vulnerability assessment stage of the provincial assessment.  It is anticipated that these next phases will involve a joint effort of both scientists and policy-makers to enable an interdisciplinary perspective of the ecological and policy-related vulnerabilities. It is anticipated that several FFESC projects, which have been initiated, will provide further insight into regional and provincial scale vulnerabilities and can be integrated into the provincial scale assessment. 

Step 3 - adaptation assessments - consider not only the potential impacts and vulnerabilities of the assessment target, but also the adaptive capacity of the target. 

The FFEI assessment project would lead into an adaptation assessment based on the key ecological and related policy vulnerabilities.  This step would bring together the best available knowledge on ecosystem adaptation and the management strategies which support that adaptation, with an adaptation assessment of the policy framework.  This assessment would build on the vulnerability assessment and identify specific adaptation policy shortcomings and identify an appropriate framework for developing adaptation policy. FFESC projects will potentially assist in the identification and development of adaptation policy.

Step 4 - integrated assessments - consider not only direct responses to climate change, but also consider interactions and feedbacks as adaptation occurs. 

With an adaptation policy framework in hand, this stage of the project would focus on developing and implementing adaptation policies that fully incorporate socio-economic with ecological adaptation considerations. At this step a key need is to build adaptive management into the process so that the effectiveness of policy changes can be evaluated.  The FFEI is currently developing a monitoring strategy that when implemented will help ensure information is available about the ecological changes that occur.  It is anticipated that the monitoring strategy will also need to be iteratively improved over time as we gain knowledge about climate change drivers, responses, cumulative effects and thresholds.
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