Draft Adaptation Strategies by Sector


SECTOR 1: WATER

Strategy 1.1: Regional Adaptation Efforts

Sub-strategies:

1.1.1: Fully develop the potential of Integrated Regional Water Management.
1.1.2: Aggressively increase water use efficiency.
Strategy 1.2: Statewide Adaptation Efforts

Sub-strategies:

1.2.1: Fundamentally improve flood management.
· Coordinate existing water and flood management systems.
· Promote and practice Integrated Water and Flood Management.
1.2.2: Enhance and sustain ecosystems.
1.2.3: Advance and expand conjunctive management of surface and groundwater resources.
1.2.4: Fix Delta water supply, quality, and ecosystem conditions.
Strategy 1.3: Improve Management and Decision-Making Capacity
Sub-strategies:

1.3.1: Preserve, upgrade, and increase monitoring and data analysis and management.
1.3.2: Plan for and adapt to sea level rise.
1.3.3: Identify and fund focused climate change impacts research and analysis.
Strategy 1.4: Investments
Sub-strategies:

1.4.1: Provide sustainable funding for Statewide and Integrated Regional Water Management.

SECTOR 2: BIODIVERSITY & HABITAT

Strategy 2.1: Expand and Enhance Landscape Reserves – Establish a system of sustainable habitat reserves that maximize protection of representative examples of California habitat in all ten ecological sub-regions and that will maximize most plant and animal species resiliency to climate change impacts.

Sub-strategies:

2.1.1: Identify existing sustainable reserves under large federal ownership.
2.1.2: Identify potential sustainable reserves in each biological region from public and private land which will represent priority areas for acquisition of easements, fee title or regulatory requirements.

2.1.3: Pursue conservation efforts to provide resiliency within each reserve through protecting lands that accomplish or represent the following:

· Habitat linkages
· Increase elevation, latitudinal and soil gradients
· Improve boundary configuration
· General endemic group migration
· Evolutional hot spots
· Additional efforts to increase reserve heterogeneity
Strategy 2.2: Manage Biodiversity and Habitat for Resiliency  – Increase the resiliency of California’s natural resource lands by increasing the adaptive capacity of the managing institutions. Land management and restoration actions should give priorities to the reserves identified in Strategy 2.1. The actions will focus on reducing the environmental stressors, including climate impacts, to the most plant and animal species and provide increased resiliency within the reserve or other protected lands.

Sub-strategies:

2.2.1: Conduct baseline surveys/inventories of plant and animal species on reserves and establish management goals for maintaining optimal and feasible levels of biodiversity. Implement long-term monitoring to measure change over time.
BIODIVERSITY & HABITAT (continued)

2.2.2: Pursue priority restoration actions to reduce stressors.  These actions include:

· Eliminating invasive exotic species

· Removing barriers to wildlife movement

· Restoring damaged systems and natural processes (e.g. reducing sedimentation through road repairs and maintenance)

· Reducing risks of catastrophic loss from wildfire

· Reducing pollution
2.2.3: Pursue specific priority actions contained in California’s Wildlife Action Plan, 2007 for each of the biological sub-regions of California.

2.2.4: Identify areas of primary species movement within each reserve, especially latitudinal and elevational migration. These areas should be priority areas for resource management and restoration actions.

2.2.5: Develop guidelines for resource managers planning large restoration actions to determine if impacts of climate change, e.g. natural resource vulnerabilities, will adversely impact primary purpose or cost/benefit analysis of restoration actions. (For example, will reduced groundwater conditions change forest restoration goals based upon historic conditions in the Sierras, i.e. Mountain hemlock)

2.2.6: Each land management agency shall review current land and resource management goals and objectives relative to impacts on providing resiliency on landscape reserves and other major holdings. Develop a mitigation plan that optimizes resiliency and management objectives.

2.2.7: Expand criteria for Natural Community Conservation Plans (NCCP’s), acquisition planning and wildlife corridors to include potential for climate change.  Utilize a habitat-based model for conserving percentages of representative habitat types rather than a hard-line “preserve” based on development footprints and local jurisdictional boundaries.

2.2.8: Carefully weigh options for relocating certain species in light of climate change. Complicating issues include high costs, uncertainty of future range, conflict with natural processes, and restriction of natural movement due to existing development patterns. In addition, the public will insist on efforts to protect/relocate certain charismatic species. While the discussion and research continue, pursue some small scale experimental efforts (e.g. revegetation of valley oak north of its existing range or of certain conifers at a higher elevation).
BIODIVERSITY & HABITAT (continued) 

2.2.9: Pursue direct management of certain plant and animals species through captive breeding, seed banking, and DNA warehousing.  Collect representative samples of narrow endemic species and those likely to require reintroduction or genetic augmentation following climate change impacts.  Evaluate “species of concern” and candidate lists for various taxonomic groups and determine those species needing conservation or enhancement measures now.

Strategy 2.3: Research and Guidelines – Establish two permanent standing groups of research scientists and resource managers to work closely together to ensure sound and applicable research on species vulnerability and adaptation is ongoing to provide robust scientific inference and predictability towards maximum resiliency to ecosystems and long-term species protection in California.

Sub-strategies:

2.3.1: Develop a vulnerability and adaptation research process that

· Focuses research on critical needs of resource managers
· Ensures relevant science is evaluated for effectiveness and proper application 

· Provides real time, continuous access by the public
· Identify principles and “best practices” for resource management institutions
2.3.2: Develop a statewide, long-term monitoring effort that evaluates climate related change in range and health of identified indicator species, populations and communities.

Strategy 2.4: Regulatory Requirements – Request state government assistance on the following sub-strategies.

Sub-strategies:
2.4.1: Develop appropriate CEQA guidance and land use regulations to offset the impacts of land divisions and new development on species survival in light of climate change.

2.4.2: Develop guidance for determining thresholds of significance relative to species adaptation capacity and the potential for significant direct, indirect or cumulative impacts resulting from implementation of CEQA projects under a climate change scenario.
SECTOR 3: FORESTRY 

(Part of Working Landscapes)
Strategy 3.1:  Define and assess key forest sector uncertainties and vulnerabilities – Incorporate existing climate information into state policy development and program planning.
Sub-strategies:
3.1.1: Define Key Forest Sector Adaptation Considerations.  Identify key climate effects or uncertainties that may affect Forestry Assistance, State Forests, Forest Practices regulation, Fire Protection, Fire Prevention, Unit Fire Plans and Capital Outlay programs.
3.1.2: Prioritize and Focus Planning Efforts.  Identify geographic “hot spots” and develop contingencies to monitor, assess and react to abrupt climate change.

3.1.3: Identify Stakeholders.  Fully engage Forest Sector and cross-sector stakeholders.
3.1.4: Develop Forestry Adaptation Policy.  Identify implications and provide recommendations for policy actions by Board of Forestry such as State Fire Plan, BOF Policy Statement, Forest Practices Review and Research and Science Committee.

Strategy 3.2:  Improve institutional capacity for adaptation – Improve information and analytical tools for assessment, strategic planning and tactical planning.
Sub-strategies:
3.2.1: Improve Data and Modeling Capabilities.  Fill major data gaps for strategic state planning and assessment programs, including vegetation mapping and change detection, post-fire assessment and monitoring, and development and land use change.
3.2.2: Improve Scientific Knowledge Base.  Work with SCRIPPS, CEC and others to refine climate models for state Fire Suppression and Resource Management program needs.

FORESTRY (continued)
3.2.3: Establish Assessment Criteria.  Develop risk assessment framework to prioritize actions.

3.2.4: Support Implementation Actions.  Determine and implement key needs for monitoring forest health and effectiveness of actions.
Strategy 3.3: Manage Forest and Range Lands for Resilience

Sub-strategies:
3.3.1: Reduce Fire Risk and Emissions.  The state Fire Prevention and Resource Management programs will work with other agencies and the private sector to reduce fuels in high value and high risk areas.
3.3.2: Support Restoration Activities.  California Forestry Improvement Program (CFIP) and Nurseries will work with the United States Forest Service (USFS) and others to develop guidance for regeneration and other silviculture practices.
3.3.3: Provide Nursery Support.  The State Nursery Program will increase seed banks to ensure adequate supplies of genetically diverse stock.
3.3.4: Expand Landowner Assistance and Technology Transfer.  Forest Improvement programs will prevent, minimize and assist with recovery from increased forest pathogen and insect impacts.
3.3.5: Monitor Regulatory Framework.  The Forest Practices, Fire Protection and State Fire Marshal programs will consider regulatory carbon considerations.

3.3.6: Support Urban Forestry.  Urban Forestry will work with local entities to protect and expand urban forests as a buffer to impacts to local wildland forests.
Strategy 3.4: Manage for Adaptation and Resilience of Social and Economic Systems through Improved Land Use Planning. 

Sub-strategies:
3.4.1: Improve Local Land Use Planning Support.  Fire Protection and State Fire Marshal will work with local agencies and groups to decrease risk and hazards and increase public safety options.

FORESTRY (continued)
3.4.2: Factor Climate Change into Planning for Fire Protection Services.  Fire Protection will promote evaluation of climate impacts in local fire management planning. 

3.4.3: Minimize impacts of Development.  The state will promote consideration of interaction of climate change and development on forests health and public safety.
3.4.4: Improve Utilization of forest carbon stocks.  CAL FIRE and Board of Forestry (BOF) will work with state agencies, industry, the Legislature and others to ensure adequate infrastructure for biomass utilization.
Strategy 3.5: Identify Investment Options and Other Strategies to Address Adaptation 
Sub-strategies:
3.5.1: Adequately Fund Programs.  Consider development and allocation of potential funding sources (such as carbon fees, Carbon Trust, bonds, etc) to support above actions.
3.5.2: Encourage Market Development.  Encourage Investment in biomass-related industries, especially infrastructure for conversion to electricity or biofuels.
3.5.3: Explore Cross Sector Synergies.  Collaborate with other state programs on actions with high co-benefits (e.g. habitat conservation and restoration, watershed protection, renewable portfolio standard, etc.).
3.5.4: Provide Regulatory Certainty.  Increase incentives for landowners to manage forestlands for adaptation.
Strategy 3.6:  Implement priority research agenda 

Sub-strategies:
3.6.1: Identify and fill knowledge gaps to evaluate adaptation strategies and actions:

· Urban Forestry 

· Predictive Tree Biomass Model Evaluation and Improvement

· Forest Landowner Participation in Programs and Markets

· Improved projection and management tools for fire

· Joint monitoring and strategic planning infrastructure 

· Risk assessment and prevention tools for insects and disease

· Adaptive management and effectiveness monitoring of adaptation actions.

FORESTRY (continued)
Strategy 3.7:  Implement Forest Health Monitoring in an Adaptive Management Context

Sub-strategies:

3.7.1: Define Indicators.  Develop ecosystem and other indicators that show or measure climate trends and effects.
3.7.2: Establish Monitoring Criteria.  Establish a network of long term monitoring plots across gradients. 

3.7.3: Continue and Expand Pest Detection Efforts.  Support existing programs that can provide early detection of insects, disease, and drought in forest and range lands.

Establish Adaptive Management Criteria.  Identify feedback process to inform and, as necessary, adjust policy, strategies, and regulatory approaches
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