
•  Team Members: W. Schroeder (PI) & P. Oliva [UMD], J. Coen 
[NCAR], B. Quayle, P.J. Riggan & E. Hinkley [USFS], G. Rucker 
[ZEBRIS], E. Lorenz [DLR] 
–  Acknowledgements: Will Walsh (programmer/UMD), NASA DRL 

•  Project Summary: Near real-time operational delivery of new 
spatially-refined remote sensing fire data (VIIRS 375m, Landsat-8, 
TET-1, Sentinel-2, BIROS) in support of fire diagnostics at landscape 
scales, and application in coupled weather-fire forecasting using 
NCAR’s CAWFE model 
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Development and application of spatially refined remote sensing active 
fire data sets in support of fire monitoring, management and planning 



Applied	  
Sciences	  
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Approach 
 
 
 
 
 
 
 
 
 

Key Milestones 

Wildland Fire Program 
ACTIVE PROJECT 

03/01/2016  

Targeted End-Users: Fire Managers and Practitioners 
Geographic Focus: National (US) 
Societal Benefit Area(s): Disasters 

Wildfire response at all government levels requires current and 
predictive fire information for tactical firefighting, evacuation, and 
strategic planning to avert or mitigate impacts. In this context, remote 
sensing active fire datasets, fire modeling tools, and associated 
geospatial products are essential to Forest Service and interagency 
fire operations. They provide critical support to fire managers and help 
inform the public in areas threatened by wildfires. This project builds 
on proven science algorithms to produce new spatially refined satellite 
active fire detection products that yield significantly improved fire 
monitoring information. In addition, these products are used to 
initialize and validate fire growth predictions in a coupled weather-fire 
model. The significance is that this approach can now be applied to 
monitor and predict the growth of a fire or a group of simultaneous 
wildfires in a management unit from first detection until containment – 
a previously unattainable goal due to accumulation of model error. 
 

New spatially refined satellite active fire products derived from VIIRS 
(direct readout), Landsat-8 (USGS) and Sentinel-2 (ESA) data will 
be processed by the USFS Remote Sensing Applications Center in 
Salt Lake City/UT and distributed to the broader fire user community 
through online data systems. Landsat-class near real-time data 
access options will be explored. Daily maps of satellite-detected fire 
activity will be frequently updated and used interchangeably to 
initialize a coupled weather-fire model (CAWFE). The model will 
enable complex fire behavior simulations including unique fire 
weather phenomena from ignition until extinction of large wildfires. 
CAWFE will be configured as a decision support tool, helping users 
identify priority areas for resource allocation based on analyses of 
multiple fire scenarios. 

Figure:  CAWFE simulation of the 2012 Little Bear Fire. The yellow shape is the VIIRS 
fire perimeter used for initialization. The red shape is the VIIRS fire perimeter at the time 
of the simulation 12 h later 

Milestone Statement Date 

Porting of VIIRS fire algorithm to IPOPP operational package 06/15 

Delivery of Landsat-8 fire algorithm 06/15 

Delivery of Sentinel-2 fire algorithm 06/16 

Test bed of CAWFE model in simulated decision-making 
environment  

12/15 

Expanded test bed of CAWFE model with all components 
integrated into decision-making environment 

12/16 

Complete transfer of satellite and model codes to partner 
agencies, including training and customization 

06/17 

ARLStart
 = 2              ARLMost Recent = 7  ARL Goal= 9 

Development and Application of Spatially Refined Remote Sensing Active Fire 
Data Sets in Support of Fire Monitoring, Management and Planning 

PI: Wilfrid Schroeder, Univ of Maryland (wschroed@umd.edu, (202)341-7763) 



| 3 “Colorado investing in new wildfire prediction system” (Denver Post) 

Biggest	  Achievement	  or	  Advancement	  to	  Date	  
•  New VIIRS 375m fire algorithm transitioned into operations at: 

•  USDA Forest Service RSAC – primary partner 
•  AFIS (South Africa), INPE (Brazil) – key international 

partners 
•  NASA IPOPP & LANCE/FIRMS near real-time data 

processing/distribution 
•  New Landsat-8 fire algorithm transitioned into operations at 

RSAC & AFIS 
•  Formal contract signed between the State of Colorado (Division 

of Fire Prevention and Control) and NCAR for the implementation 
of coupled weather-fire behavior modeling framework 

http://activefiremaps.fs.fed.us/  

http://www.dpi.inpe.br/proarco/bdqueimadas/  

https://worldview.earthdata.nasa.gov/  



As of: 
Date 
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Biggest	  Challenges	  
1.  Budget constraints impacting potential partner organizations and limiting/

delaying adoption of new technology/products 
•  Support from top level management (e.g., NWS director) and fire practitioners 

(e.g., IMTs) has proven insufficient to change the outcome 
•  Lacking material/human resources to assimilate new products (e.g., incubator) 

2.  Risk-averse behavior/cultural barriers 
•  Liability considerations (e.g., fire forecasting) 
•  Inertia/misinformation (popular fire blogger referring to new satellite data as 

“garbage”, and “sticking to MODIS” following single atypical fire detection by 
VIIRS; “haven’t shown me that weather models work”) 

•  Continued investment in outreach/training required 
•  IMETs don’t have a specific protocol 

3.  Competing interests/agendas 
•  e.g., statistical x physical x coupled weather-fire modeling frameworks 

•  Balancing data complementarity 
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Success	  Story	  –	  Data	  Adop;on	  
“We flew a NIROPS mission over the Guadalupe Fire in The SW “boot heel” on 
NM last night.  I took the Intense heat areas delineated by our Infrared Interpreter, 
Pete Martinez, and compared it to the detections from MODIS and the two 
different resolutions of VIIRS. 
  
I was very impressed with how well the VIIRS 375m product lined up with what 
Pete mapped from the Phoenix imagery.  See the attached screen grabs.” 
 

MODIS 1km VIIRS 750 m VIIRS 375 m 

Tom Mellin  
Acting Geospatial Group Leader/Information Management Director 
National Infrared Program Manager   Federal Information Security Modernization Act  
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Success	  Story	  –	  Simula;ons	  
“This is what we’ve been asking for for years.” 
 Colorado Incident team member   



PI	  Assessment	  
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Summary of Challenges; Problems; Objective Analysis 

Landsat-8*/Sentinel-2 data latency 
won’t likely meet predictive services 
requirements during this project’s 
lifetime – still fine for retrospective 
analyses. High level leveraging could 
help. 

Funding constraints and conflicting 
agendas limiting/delaying adoption of 
fire modeling framework. Continued 
investment required to gain additional 
user support. 

 

* direct readout capabilities available in some 
areas 

Summary of Positive Progress 

Suite of new satellite fire products 
made publicly available in near real-
time – user community steadily 
growing. Successful tasking of sensors 
during summer 2015. 

 

Ground-breaking model assimilation of 
high resolution remote sensing data 
successfully tested & demonstrated. 
Model adoption by the State of 
Colorado Division of Fire Prevention 
and Control considered a big win. 

 

Overall Assessment 

Project is advancing as expected – no major red flags 



Future	  Steps	  
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Satellite Data Products 

Team will continue to gather user 
feedback in support of product 
refinement/customization. New data 
sets (Sentinel-2a/b) expanding 
Landsat-class data availability. Promote 
data usage during tactical fire 
management 

Modeling Framework 

Continue to optimize configuration, 
adding usage scenarios, streamlining 
process, and demonstrations to expand 
product/methodology adoption by other 
entities 

Greatest obstacle to widespread 
adoption of new technology/data 
products resides on resource 
constraints impacting potential partner 
organizations 

 

Biggest example: 

In 2015, 50% of the Forest Service’s 
budget was dedicated to fire fighting. 
Stronger lobby is required to help 
address conflicting priorities 

 

Project spending rate is in accordance with the original budget plan. 
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Future	  Steps	  

Landsat-8 (30 m) 



10 ESA/Sentinel-2a (20 m) 
16 min later 

Future	  Steps	  



11 Landsat-8 fire mask: red 
Sentinel-2a fire mask: green 

Prevailing 
surface wind 

Future	  Steps	  



Relevant	  Links/Publica;ons	  
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USDA Forest Service Active Fire Mapping (VIIRS 375 m & Landsat-8 30 m): 
http://activefiremaps.fs.fed.us/ 
NASA Worldview VIIRS 375 m Data Visualization: 
https://worldview.earthdata.nasa.gov/ 
NASA EarthData VIIRS 375 m URL: 
https://earthdata.nasa.gov/earth-observation-data/near-real-time/firms/viirs-i-band-active-fire-data 
Fire Information for Resource Management System (FIRMS) VIIRS 375 m distribution: 
https://firms2.modaps.eosdis.nasa.gov/active_fire/viirs/  
NASA Press Release: 
http://www.nasa.gov/press-release/battling-wildfires-from-space-nasa-adds-to-firefighters-toolkit  
Modeling wildfires: 
https://www2.ucar.edu/atmosnews/news/10605/scientists-nearing-forecasts-long-lived-wildfires  
Fire Prediction System for Colorado: 
https://www2.ucar.edu/atmosnews/news/18317/ncar-develop-wildland-fire-prediction-system-colorado 
 
Publications 
•  Schroeder, W., Oliva, P., Giglio, L., Quayle, B., Lorenz, E., Morelli, F., 2016: Active fire detection using Landsat-8/OLI data. 

Remote Sensing of Environment, doi: 10.1016/j.rse.2015.08.032. 
•  Coen, J. L. and W. Schroeder, 2016: Coupled Weather-Fire Modeling: from Research to Operational Forecasting. Fire 

Management Today. Accepted. 
•  Oliva, P., and W. Schroeder, 2015: Assessment of VIIRS 375 m active fire detection product for direct burned area 

mapping. Remote Sensing of Environment, 160, 144-155. 
•  Coen, J. L. and W. Schroeder, 2015: The High Park Fire: Coupled weather-wildland fire model simulation of a windstorm-

driven wildfire in Colorado's Front Range. Journal of Geophysical Research - Atmospheres 120:131-146. 
•  Schroeder, W., Oliva, P., Giglio, L., Csiszar, I., 2014: The new VIIRS 375 m active fire detection data product: Algorithm 

description and initial assessment. Remote Sensing of Environment 143: 85-96. 
•  Coen, J. L. and W. Schroeder, 2013: Use of spatially refined remote sensing fire detection data to initialize and evaluate 

coupled weather-wildfire growth model simulations. Geophysical Research Letters 40:5536-5541. 



Deserving	  Team	  Members	  
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Janice Coen for championing the coupled weather-fire model demonstration 
leading to the signing of the contract between the State of Colorado Division of 
Fire Prevention and Control and NCAR. Janice endured several technical 
meetings and political battles playing a key role to the formal signing of that 
contract. 
 
Brad Quayle for being extremely supportive during the implementation of the 
new VIIRS and Landsat-8 fire algorithms at RSAC. Brad was a major facilitator 
contributing to the quick/effective transition of the new products into operations 
and for engaging data users. 
 
 



Concluding	  Remarks	  
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So far the project implementation has been extremely rewarding as far as 
user feedback is concerned. That makes us believe we are on the right 
track. 
 
The successful transition of spatially-refined satellite fire products into 
operations is paving the way to a new phase in tactical fire management in 
which spaceborne sensors are used to complement airborne resources. 
 
In light of existing budget constraints and political struggle, the signing of 
the formal contract with the State of Colorado was considered a big 
achievement for our project. 
 
We continue to plant the seeds in order to engage other potential users/
partners and help promote the technology developed as part of this project. 
 
 


