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Introduction:
The attached presentation and overview below is a proposed comprehensive approach to integrate California’s forest sector target with specific forest climate policies and projects to reduce and sequester carbon dioxide (CO2).   It also includes a conceptual approach to refine the forest sector target and integrate monitoring over time to track the progress of policies and forest restoration and maintenance toward the State's "no net loss" goal and programmatically assess any leakage. A similar approach can be developed to incorporate international forest-based greenhouse gas (GHG) reductions in California’s GHG reduction program (see TNC proposal for the incorporation of international forest GHG reductions).  
Since the adoption of California’s Global Warming Solutions Act of 2006, there have been a number of state-led discussions and meetings to determine how the State should design and implement a comprehensive climate program, which includes a “no net loss” as well as a stretch target for the forest sector. California’s decision to adopt a GHG target for the forest sector is groundbreaking and recognizes the critical role that forests, and by extension, our natural systems play in the climate change problem and solution. It is a debate that persists internationally, and California has placed itself in a position to inform and help lead this discussion.
The leadership of setting a GHG target for the forest sector has revealed a number of policy and technical issues that should be addressed in order to implement an effective forest GHG mitigation program.  While manageable, these issues are significant and require an accepted organizing framework to effectively address them.  These issues include, at a very fundamental level, the establishment of a common decision-making framework upon which decision-makers and stakeholders can operate and base decisions.  They also include technical issues such as establishing an approach to refine the “no net loss” target over time, identifying how monitoring should be conducted to inform the target and bridge the different spatial scales between the statewide forest target and project level implementation.  They also include policy issues, such as clarifying reporting obligations at the sector level (e.g., distinguishing between targets for transportation and power where cellulosic energy and fuels are used) and aligning policies with these obligations.  The overview below and attached presentation is a proposal to inform these issues, as well as others, to help California design and implement its forest sector climate program.     
Overview of presentation

1) A general framework to align and identify which policies will affect or count toward other sector targets:
There have been a number of robust discussions regarding the kinds of policies that may be implemented to help achieve the forest sector’s “no net loss” target.  These policies include those related to biomass energy and fuels, catastrophic fire threat reduction, changes in forest management, reduced emissions associated with imported wood and land-filled wood, and avoiding forest conversion to another use, among others. A number of these policies, those related to landfills and biomass energy and fuels in particular, while connected to the forest sector, are related to sectors that have their own targets or GHG caps, which means that any GHG gains made through these initiatives may not count toward the forest sector target or could be double counted.  These issues should be clarified up front for policy-makers and stakeholders to help clarify confusion and focus the policy discussions.  The attached diagram provides a framework to clarify these issues and identify which policies and activities can directly affect the forest sector target and where policies may affect and be attributed to other sector targets. 
2) An approach to refine the no net loss target from spatially explicit sub-targets:

 

Stakeholder discussions have also identified that the State should ultimately seek to refine the statewide inventory and target for the forest sector, while continuing policy efforts to implement policies that meet the “no net loss” of climate benefits objective. As the State seeks to refine the statewide target, TNC recommends that the approach and target number be derived from spatially explicit sub-targets that reflect opportunities to 1) increase forest carbon stocks through reforestation and changes in forest management and 2) avoiding CO2 emissions due to conversion and degradation for 2020, 2050 and potentially beyond that timeframe.  A sub-target for avoided CO2 (and methane) emissions may include the avoidance of uncharacteristically large fires, but some focused discussions and analysis should identify the reliability of the State to be able to estimate GHG reductions from this type of action and the policy implications of doing so.

The value of spatially explicit sub-targets:
There are a number of benefits from establishing sub-targets in the manner suggested above.  The sub-targets set up a strategic approach to promote activities to specifically affect anthropogenic sources of carbon sequestration and CO2 emissions, such as changes in forest management, reforestation and avoided conversion/degradation.  This type of organization also provides the opportunity to bridge the different spatial scales of a statewide aggregated target and project implementation, as it provides the opportunity to monitor specific activities across the forest landscape and align activities implemented at the project or smaller scale level with monitoring that occurs at a larger scale (i.e., the activity on the landscape becomes the common denominator). 

Additionally, the disaggregated sub-targets provide a refined approach to monitoring GHG leakage across the sector.  By definition, leakage has a causal connection that is challenging to identify when GHG inventory numbers are aggregated (e.g., one can’t detect the leakage of forestland conversion per se when looking at a total statewide forest carbon stock number).  By disaggregating the statewide target number, an estimated target can be established for an activity like avoided emissions/conversion or increases in C stocks.  This can be monitored over time in the same manner, which would provide a more discreet basis for assessing leakage and progress due to that kind of activity.  This type of organization also provides the basis for designing and strategically focusing policies for affecting this goal and facilitates ongoing accountability for progress on the landscape.   
Steps and considerations to develop spatially explicit sub-targets:  

The State can develop spatially explicit sub-targets using a forest carbon “baseline and supply curve” approach used in previously funded PIER research.  The California Energy Commission in collaboration with the Department of Forestry and Fire Protection, funded research to identify opportunities for forest-based GHG reductions through a regional analysis of baseline and supply curve estimates.  This project included indentifying baselines across the landscape for reforestation and improved forest management and estimating additional carbon stocks (GHG reductions) that could be achieved in these areas.  The CEC is currently funding some related research for forest carbon stock loss related to forestland conversion in urban areas.  While these efforts will need to be augmented and updated, they provide a basis and model for developing an approach to refine the statewide target through spatially explicit sub-targets and conducting ongoing monitoring.

The following are some technical considerations for building on this approach:
Regional Definition:

There are several established regional classifications in use in California that could be used to segment monitoring and reporting. For vegetation mapping, FRAP and the USFS Remote Sensing Lab uses ecological sections to divide up the state in the Land Cover Mapping and Monitoring Program. These are similar to ecoregions which could also be used as a suitable stratification. It likely would be more appropriate to use a classification in use in forestry or carbon-specific applications, such as the assessment areas in the Forest Protocols or any subregions used by the FIA program. 

Spatial and Temporal Scale: 

The most appropriate and cost effective method for monitoring changes in forest carbon will require a combination of field-based plots and remote sensing data and processing algorithms. As in most applications using geospatial data, there is a persistent challenge between cost and resolution of information. Yet, information at high resolution over broad areas is becoming reasonable for public-private ventures. Existing field inventory methods used by FIA will certainly play a primary role in ongoing monitoring. The remotely-sensed data in any monitoring framework needs to be high enough resolution to detect significant changes in standing biomass and canopy disturbances. There are existing methods to integrate field-based plots and remote sensing into estimates of biomass at frequent time scales (e.g. NASA-CASA; GNN approaches, Ohmann et al). The temporal scale should be determined based on reporting conditions within AB32, but would likely need to be at least as frequent as every five years. Certain areas could be assessed using finer-scale analysis of changes in biomass or at a more frequent return interval, if there is a high rate of change or if the types of disturbances are at a very fine spatial scale. 
There are many co-benefits associated with aligning multiple existing efforts into a coordinated monitoring system of land use change in the state. There have been many important attempts to institutionalize broad, regional mapping or monitoring efforts including the FRAP-led Land Cover Mapping and Monitoring Program (LCMMP), the Farmlands Mapping and Monitoring Program (FMMP) led by Dept. of Conservation, and the USGS-led National Land Cover Dataset, among others. Coordination between federal and state agencies, private companies, NGOs and universities in imagery acquisition, processing, validation and definition of products for other applications will promote efficiency, consistent analyses across sectors and greater incentives for external applications that would streamline reporting.  

 

3) Monitoring and reporting to inform target, track progress and leakage and bridge different scales: 
Ongoing monitoring to track progress toward the forest sector target can be conducted based on the same structure set up to refine the forest sector target. Monitoring of changes in forest carbon stocks should occur over regular intervals and should be evaluated spatially and compared to the sub-targets that were established for increases in carbon stocks and avoided emissions.  Consideration should be given to a monitoring approach that includes technologies and techniques for a more refined resolution in certain targeted areas on the landscape.  
Monitoring should also seek to distinguish between anthropogenic sequestration and emissions, versus natural disturbances/trends to track any leakage in the state.  The basic framework established for the sub-targets will help provide the basis for leakage monitoring as it isolates the human activities that would potentially lead to leakage.

Policies and practices should be implemented to help reach the established forest sector sub-targets (e.g., policies to promote reforestation, changes in management, avoid conversion and degradation).  At a minimum, as these policies are implemented and landowners become enrolled in these programs, this should be mapped so that landowner level or smaller scale activities and policies can be tracked with larger scale monitoring.  Consideration should also be given to the inclusion of a standardized set of reporting that can be incorporated into individual policies (e.g., species and acreage planted, acres protected from conversion, etc.) that can support ongoing monitoring and help “true up” trend data and avoid double counting. Ultimately, this information would be registered in a central database that may be similar to or build upon the State’s Conservation Easements Registry (see generally, http://easements.resources.ca.gov/).  
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