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Objectives: 

- Summarize the technical details and accessibility of major Fire Emissions Inventory Systems 
(FEIS). 

- Quantify the uncertainty of the components of burned area, fuel loading, and emission factors 
of each FEIS. 

- Quantify the uncertainty of emissions estimated by each FEIS at scales relevant to modeling 
ozone, PM2.5 NAAQS, and Regional Haze. 

- Compare the daily fire emissions inventories for six large wildfire events representing the 
dominant fire impacted ecosystems over CONUS. 

- Survey development/maintenance costs and conduct cost-effectiveness analysis for each FEIS. 
 

Proposed deliverables: 
- Refereed publications 
- Final report 
- Master’s thesis 
- Conference presentations 
- Dataset 
- Algorithms to calculate parameters of the FEIS packaged as modules 

 
Status of data collection and analysis 
Complete 
 
Status of deliverables/findings 
Complete 
 
Status of metadata/datasets 
Complete 
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Notes/interesting findings 
- The cost survey reveal the mean annual operating cost of seven FEIS is $74,025 with a standard 

deviation of $35,319. If costs of the CONSUME model are not included, assuming its existence 
independent of FEIS, the average FEIS operating cost would instead be $59,025. 

- The three FEIS evaluated for the continental U.S. (GFED, FiNN, WFEIS) were highly correlated 
with the reference emission inventory.  

- In analysis of burned area versus reference emission inventory, WFEIS and GFED were biased 
low, while FiNN was biased high.  

- The fuel consumption bias of GFED and FiNN was consistent with the burned area bias. 
However, WFEIS was in excellent agreement with the reference data despite the difference in 
area burned.  

- Analyses at smaller spatial and temporal scales (25 km and 5 days) reveal that errors in burned 
area are quite small. Large differences begin to emerge in the fuel load consumed per unit area. 
This reflects a combination of both the pre-fire fuel loading and combustion completeness of 
the FEIS. 

 
Findings based on analysis of 20 specific fire events: 

- Burned area based solely on MODIS active fire detections frequently underestimates actual 
burned area for fires occurring in rangelands, especially fires with rapid growth. 

- Burned area mapped with the MODIS MCD64 product tends to identify regions mapped as 
“unburned to low severity” in the LANDSAT based MTBS product as burned.  

- In forests there are large differences in fuel load consumed among the FEIS. 
- For forest cover types, FiNN fuel consumed is consistently biased low, WFEIS is consistently 

biased high, and GFED tends to be biased high.  
- Deviations of FEIS fuel load consumed are often sufficient to outweigh differences in burned 

area. 
- WFEIS pre-fire surface fuel loadings are inconsistent with FIA data. 
- There is significant uncertainty in emissions factors for western wildfires due to the lack of field 

observations.  
 

Future work: 
- The investigators recommend the development of a spatially explicit forest fuels map based on 

FIA plot data. Specifically, a map developed from FIA plot data and plot locations and LANDFIRE 
spatial data layers.  

- The accuracy of burn data assignments by either the MODIS MCD64 or the GEOS active fire 
detections have not been rigorously evaluated. The investigators recommend a rigorous 
evaluation using incident fire perimeters to evaluate the accuracy of burn dates assigned by the 
MCD64 product and GOES active fire detections. 

 
Final recommendation 
Project is complete.  


