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Topic(s): 

A-i (C-i, C-iii)

Project title:
Smoke Modeling Framework for Real-Time Prediction of Fire Hazard and Severity, Air Pollutant Emissions, Transport, and Dispersion from Wildland Fires and Prescribed Fires
Other Projects to which this is linked (Project code):  PNW-1, -2, -4, -7;  Also, RMRSAZNF, RMRSMSO-1; PSW4355-8,RMRS-MSO-4, Achtemeier-SRS-4104-1, PSW, NC-1.4; NCRS high-resolution regional modeling proposals, and RMRS and PSW fire behavior and fire danger proposals.  Modeling of smoke effects requires integration of fuel structure, fuel condition, fire spread, fuel consumption, and emissions.  Proposed improvements to each of these components by other scientists and teams within this Station and at other stations are critical to the success of this project.  Once developed and verified, the smoke modeling framework can be adapted in any high-resolution, model-prediction system.

RWU (or Program or Team) and location(s): 

Managing Disturbance Regimes Program (4577)

Fire and Environmental Research Applications Team (FERA) Seattle, Washington

Description:

· Research or development question, issue, or need:  
To implement the Clean Air Act and new Regional Haze Rule, regulatory agencies require that the Forest Service become more active in smoke modeling and real-time emission tracking to better understand the impact of prescribed fire and wildfire on air quality and visibility.  In addition, implementing the National Fire Policy and Cohesive Strategy requires improved understanding of smoke impacts that often limit our use of fire.  We have the needed tools to address these concerns but they are underutilized or inappropriately linked. 

Accurate, real-time, automated prediction of air pollutant emissions and impacts is needed. During the 2000 fire season thousands of people were affected by harmful smoke concentrations for long periods of time, but citizens tolerate very little smoke from prescribed burning. How can we more effectively inform and warn of impending impacts from smoke?  Will smoke impacts from the wildfires affect people’s acceptance of an aggressive prescribed fire program?  How can we use fire without filling the airshed with smoke, violating NAAQS, imposing health hazards, or degrading visibility?   How much smoke contributes to regional haze?  

· Research and development approach: 

We will design and build a prototype smoke-modeling framework as an automated, real-time, web-based system.  The framework will be developed within an interagency, cooperative environment that addresses concerns from air regulators, smoke managers, and fire operations and planning.  The functioning system will eliminate the burden on users for copious inputs, provide immediate feedback on accuracy, show cumulative effects of smoke from prescribed agriculture and forest burning across land ownerships, and create an efficient emission tracking system.  In addition, the system will offer a framework for developing and testing model components that include fuel condition, fuel structure, fire spread, consumption, and emissions.  All of these components need to be modified and improved for real-time, automated application.  Continuous technical improvement of component source strength and dispersion models, including the Emission Production Model (EPM), is part of this Project.

Blue Sky will take advantage of real-time, high-resolution, meteorological model (MM5) predictions that are being supported by regional, inter-agency consortia across the country.   This is the same modeling environment being proposed for high-resolution fire behavior, severity, and danger prediction.  Once operational and verified, the modeling framework can be adapted for use nationwide. Initially it will link FASTRACS fuel inventory system, EPM emission production model, CALPUFF dispersion model, and MM5 by following recommendations from the Express Team and TASET.  Although design will focus on prescribed fire applications, we will use the 2000 fire season as a case study to assess the feasibility of automating smoke modeling components for wildfire and wildland-fire use, build initial verification data links, and test potential modeling components such as FARSITE/BURNUP.   We will design the framework to accommodate other regionally-specific components such as the PFIRS fuel inventory system to ensure national application.  Also, we will use data from satellites, aircraft, field observations, and measured smoke concentrations to tune and validate modeling components.  We have created an interagency, ad-hoc smoke modeling committee that includes state and federal air regulators and fire and smoke managers who will act to guide development, review output products, and assess value.  Seed money for MM5 support, 2000 fire data collection, and initial model linkage already has been committed from Region 6, and Watershed & Air Management.  

· Outcomes or products:

· First year: (1) Documentation of smoke impacts from the 2000 fire season in Montana and Idaho; (2) guidelines for monitoring and assessing emissions from wildfires; (3) an automated smoke observation database; (4) a test of real-time smoke modeling for prescribed fires; and (5) new algorithms for estimating surface smoke concentrations from satellite observations.

· Second year: (1) An automated system for predicting and cataloguing emissions, and predicting and monitoring cumulative smoke impacts from prescribed fire. 

· Three to Five years out: (1) A prototype smoke modeling system for nationwide application; (2) a framework for integrating new modeling components such as mapped Fuel Characteristic Classes (FCCs); (3) an on-going framework to test new knowledge in fuels, combustion, emission, and dispersion; and (4) linkage with the EPA’s one-atmosphere modeling system, Models-3, for regional haze assessment and tracking.

Staffing needs by series and grade:

NEW PERMANENT SCIENTIST:  

Atmospheric Scientist (100%) 1340/0819/1313(11-12)

NEW PERMANENT TECHNICIANS

Remote Sensing-GIS Specialist (70%) 0150 (9-11)

Computer Programmer (70%) 1550/0334(9-11)

 [We now have term-staff in these positions].  

NEW TEMPORARY/TERMS: 

Computer Assistant (20%) 0334 (7-9)

Data Analyst (20%) 1531 (7-9)
EXISTING TERMS:  

Meteorological Technician (20%) 1340(9-11)  

EXISTING PERMANENT:  

Atmospheric Scientist (20%) 1340(13-15)


Description of skills required:  Atmospheric and air pollution modeling, analysis, and assessment; statistical and spatial analysis; data acquisition and formatting; object-oriented programming; coordination between management, regulatory, and research partners

Confirmed Partners:  Washington Departments of Ecology and Natural Resources, Oregon Departments of Environmental  Quality and Forestry, Montana/Idaho Airshed Group (includes private, state, and federal agencies), EPA, WRAP, WESTAR, NASA, University of Washington, Washington State University, Puget Sound Clean Air Agency, BLM, NPS, Forest Service Regions 6,1, and 4, and the Rocky Mountain Research Station.

Funding requested: 
$500,000 per year
Team Leader: 

David V.  Sandberg (Contact: Sue A. Ferguson (206)732-7800, sferguson@fs.fed.us)

Phone: 


Office (541) 750-7265; cell (541) 740-7396

E-mail: 


dsandberg@fs.fed.us

