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Opening Power Point Presentation by Co-Chairs French & Morton: Building on NASA Fire Science Meeting (Feb. 2008) and developing community consensus on key fire science research objectives.
· Workshop summary provides details from very productive meeting (available soon on LCLUC web site) 
· Fire Science & Applications: Impacts and Consequences
· Using remote sensing to address key fire science questions

· Fire science is a multi-disciplinary topic area with both immediate and long-term science and applications responsibilities across a range of US agencies and international partner organizations.

· Working towards fully integrated research: fire mapping (active fire/burned area), fire emissions/air quality, global climate, fire ecology, fire modeling, biomass/fuel condition, fire weather/climate (fire danger)

· Fire Effects and Carbon Cycle & Ecosystems: What are the main questions?
1. Most are the most important current fire science questions?

· What is the release of radiative energy over fine temporal and spatial scales for both daily and seasonal burn events?
· How can we use fine scale data or models to characterize fire events?
· How do local weather events affect extreme fire events?

· Where is fire having a significant impact by biome, etc.?

· Potential role for HyspIRI in improving satellite-based estimates of fire radiative energy/power.

· How are fire regimes changing as a response to climate change?
· Biome specific; vegetation species-specific
· Human role in fire regimes and particularly fire suppression and LCLUC
· What are historical fire regimes?

· Identifying and modeling biome-specific regimes at the global scale;

· How do tropical nations utilize fire research from US groups to inform management of fire? 

· What leaps forward can fire science in the tropics make to predict massive wildfires? 

· How do we integrate social/economic drivers (i.e., anthropogenic fires) to model/separate wildland fire potential?

· How can we develop a better understanding of lag effect of climate linked to major fire events?
· E.g., Insects, snowpack, rainfall anomalies, fire suppression
· Predictive models

· How do we relate emission factors to fuel moisture/condition?

· Current emission factors developed at end of season and may overestimate
· 3-d veg structure from DESDynI and HyspIRI to get a better fuel map and the ability to realistically model crown fire
· Relating RS information to fit the needs of operational models (“CONSUME”, “BEHAVE”, etc.)

· How do we use satellite data to characterize pre-fire environment; how do we use satellites to characterize the fire regime; and how do we use satellites to characterize the recovery process?
· What are the pre-, post-, and recovery fluxes and ecological response? How do we monitor post-fire recovery conditions and what can we learn using remote sensing data?

· Need large-scale, seasonal approaches to observe structural, compositional differences in recovery.  
· Need to understand how fire is altering the environment (e.g. erosion, future disturbance, etc.).  

· How good are current approaches for burn severity (e.g., dNBR) and fuel consumption (e.g., FRP) based on multi-spectral data?

·  A strong, systematic validation effort is needed to assess the operational products

· How do we best improve the characterization of fire in dynamic global vegetation models (DGVMs)?

ACTION
· End-to-end field campaign of a prescribed or wildland fire use (WFU) event.

· A large campaign of multiple sensors, in-situ measurements, and UAV-based observations

· pre-, active, post-fire, and recovery characterization

· improve characterization of fuel and fuel moisture content  

· coordinate with existing and on-going fire behavior studies (USFS) with NASA’s role being in characterization it in terms of satellite signature to compliment existing activities

· use wildland fire use situation to capture wild fire characteristics

· Fine temporal and spatial scale observations of energy release over the complete burning period. 

· Investigate clear ways to tie satellite data to what’s happening on the ground. 

· Need to connect with aircraft and field measurements.  

· How FRE manifests itself in fuel consumption.  

· Separating flaming and smoldering components. 

· Investigating fine-scale weather interactions between fire and landscape to identify the thresholds when fires become extreme 

· Need to relate post-fire landscapes to energy fluxes  

· Develop relationships between big scale pixels and the actual landscapes

· Must coordinate with fire scientists not just remote sensing scientists;

2. What coordination is needed among research activities?

· Coordination between groups studying global fire activity/regimes with groups specializing in regional fire/regime

· Relating projects within different NASA programs, NASA projects with other non-NASA projects

· Suggest a  set of workshops for USDA, EPA, USGS, NASA, et al. projects

· Arranged by theme: Post-fire recovery research, emissions, 

· Across agencies and disciplines

· Aim to include international research groups
· Synthesize knowledge gained through NASA-funded projects:
· Small grants to support individual workshops

· Clearinghouse of fire-related data

· Require NASA-funded projects to provide their data (including validation research)

· Provide a common resource for atmospheric data and research-relevant operational fire data (e.g., incident reports).

· Will require support from headquarters

· However, just providing the data will not lead to collaboration

· Suggest a dedicated Fire Data Center that would provide not only a clearinghouse but information on what research is on-going across agencies

· Building from existing centers, i.e. FRAMES http://frames.nbii.gov/portal/server.pt
· Can prioritize science questions by leveraging international research, e.g. fire regime research in Australia is being well-quantified by the Australians 

· Put out a call for a special issue of JGR that illustrates methodologies that don't work

· Need to provide incentives to for researchers to publish approaches/data/methodologies that failed to produce meaningful results
· Will progress fire science and investigators won't be penalized for revealing bad results

2. Biggest challenge: how do we address them?

· Characterizing fuels - perhaps using DESDynI for 3-D structure of fuels; fire behavior
· Coordinating research between the atmospheric science community and the fire community

· How do we quantify the emissions? How do we quantify the source? How do we quantify the chemical composition of the atmosphere pre-, during, and post-fires?

· Working to coordinate fire information at different temporal and spatial scales (e.g., daily quantification of fire emissions is needed for NACP and Carbon Tracker).
· Are NASA systems in a position to support small-scale climate impacts on fire regime and fire behavior?

· Non-global and non-local; essentially regional or meso-scale research.

3. What additional interdisciplinary research opportunities exist?

· Atmospheric science community is calling for direct measurements of atmospheric composition by satellites in order to separate smoke from other constituents; 
· Atmospheric science community is looking for good satellite products to integrate with observations and estimates; e.g., GFED

· Need to bring together atmospheric/aerosols scientists, transport modelers, and fire community to better develop products

· Systematic availability of fire data (i.e., fire perimeters, incident reports) collected by the USFS after the fire event has been contained

· Regional scale studies information needs to be synthesized and integrated into global models/results.

4. What are opportunities for enhanced, new societal benefits?

· How do tropical nations utilize fire research from US groups to inform management of fire? What leaps forward can fire science in the tropics make to predict massive wildfires? How do we integrate social/economic drivers (i.e., anthropogenic fires) to model/separate wildland fire potential?
· Building and maintaining accurate and consistent records of fire events (MBTS, active fire data, other burn information), with good dialog between mission and applications teams (e.g., end of MODIS Terra, etc.).

