
EO / AI for Wildfires
ITU Webinar on "Fighting wildfires with AI-powered insights”

Everett Hinkley – USDA Forest Service - National Remote Sensing Program Manager

April 19, 2023



The Art of the Possible

My role: Effectively test, demonstrate, and share new technologies which 
support the operational information needs of the fire community. 

KEY Focus Points for support to FIRE DETECTION / EARLY ATTACK / EXTENDED ATTACK

1. Fully understand the end user needs! (requirements matrix)

2. Work with the Wildland Fire Community to understand their information gaps and share 
with them the “Art of the Possible”. 

3. Work with the tech community to develop capabilities.

4. Engage in education through direct “hand holding” as new capabilities are integrated into 
operational use.  



Remote Sensing Capabilities (Current)

Agency Assets National Systems

National Infrared Operations (NIROPS) Firehawk Active Fire Mapping

Contract Aircraft (CWN / Exclusive Use) Hawkeye Fire Detection & Reporting

FireFly/FireGuard

Partner Systems Satellite Systems

Distributed Real Time Infrared (DRTI) MODIS (Terra & Aqua) / VIIRS

Colorado\'s Multi-Mission Aircraft (MMA) Landsat

Unmanned Aircraft Systems Sentinel

Ground Cameras (HpWren, AlertWF)

Aircraft &
Satellites!



Remote Sensing Support to Wildland Fire

The TFRSAC is a 
Community of Practice

and an information
Sharing forum

This is where the discussion
and evaluation happens.

The Thermal Working 
Group is a 

close knit working
group which works

to effectively
leverage national

systems



The TFRSAC and Thermal Working Group

• The Tactical Fire Remote Sensing Advisory Committee (TFRSAC) is a community of practice 
established in 2003. It has grown significantly over 2 decades and is a joint effort by NASA, USFS, 
NOAA and USGS to advance the use of earth observations in wildfire. The group meets twice each 
year to discuss ongoing developments, results of ongoing investigations, and provides an 
opportunity to daylight new and evolving capabilities that provide improved data delivery (timely, 
accurate, reliable, compatible).
• Spring 2023 TFRSAC hosted this week!

• The Thermal Working Group is a coordinating body/forum for advancing and enabling the 
development and delivery of data, information or products derived from classified national 
systems to civil users. This includes enabling the integration of thermal detection, collection, 
processing, exploitation and dissemination for the purpose of identifying thermal events. 

• Meet frequently and as needed to support spiral improvement of capabilities

• The group is currently working through an extensive list of on-going developments and needs 



TFRSAC – Focus Areas

• Development and demonstration of improved and emerging airborne platform 
capabilities (manned, lighter than air, UAS).

• Demonstrate new sensor capabilities for enhanced fire discrimination.

• Demonstrate new data communication capabilities / automated processing for 
real-time data distribution from sensors (airborne sensor data to end-user 
communities on ground).

• Working with the fire management community – build a requirements matrix.
• Foster the development of artificial intelligence & machine learning 

support for data processing, analysis and production of mapping 
products. 



Fire Mapping
Requirements

Matrix



Why the TFRSAC is Successful 

• The TFRSAC is a community of practice (CoP) with a well-defined 
problem set. This problem set is a nationally recognized priority. 

• The TFRSAC has champions – champions are people who are 
passionate about leading the effort and are willing to put in the work.

• Has strong participation from the end-user community, which is critical 
to identifying needs/gaps and informing solutions.

• The group has a large and growing, diverse group of participants 
(currently 520 people). 



Looking Ahead – What do we need? 
What do we see?

• Need: real-time / near real time intel on dynamic fires
• Need: higher resolution / higher frequency revisits
• Need: Remote Sensing support to pre-fire risk reduction efforts
• Increasing use of Unmanned Aircraft on incidents – more sophisticated UAS
• Increasing reliance on on-orbit systems

• Microsat Constellations for pre-fire risk, fire detection, active fire monitoring
• Canadian Wildfire Satellite
• Increasing use of Edge computing (pushing product, not raw data)

• Increasing use of artificial intelligence / machine learning
• Fire Detection – Sensor Web
• Active Fire Mapping
• Predictive Fire Behavior – improving behavior models

Coupled Atmosphere–Wildland Fire–Environment (CAWFE) model 

• On the horizon: Use of Radar including synthetic aperture radar (SAR)
• On the horizon: Citizen science – more leveraging of citizen science



Artificial Intelligence 
Machine Learning

AI and ML are critical to more efficient use of 
remote sensing in the near and far term.

Things to consider: how do we integrate 
AI/ML into image analysis, map-making and 
map dissemination? Who builds and owns the 
models. 



Data management is basically plumbing

In the use of remotely sensed 
data, we want our path from data 
acquisition to product delivery to 
be as short as possible. 

Especially for disaster support 
when time is of the essence. 

AI/ML can help us to keep the 
pipeline short while minimizing 
errors. 



Why do we need AI/ML?
Data Volume, Timeliness, Cost Reduction

• Increasing number of sensors and satellite 
constellations

• Increasing footprint of daily and archived data 
volume
• Era of “Big Earth Data” or “Big Data from Space”

• Future missions have larger data footprints
• Surface Water and Ocean Topography (SWOT): 20TB 

daily

• NASA-Indian Space Research Organization Synthetic 
Aperture Radar (NISAR): 80 TB daily

# of EO Satellites*

1972 1

1982 8

1992 20

2002 39

2012 83

2013 102

2022 850 to 1,000

* Belward and Skøien, 2015; Union of Concerned Scientists, 2022

EO Data Collection Rates/Archive Volume

Daily Data 
Collection Rate

Archived Data

NASA ~12 TB (FY19) ~59 PB (FY21)

NOAA ~20 TB (FY18) ~37 to ~160 PB (FY21)

Copernicus (ESA) ~16 TB (FY21) ~30 PB (FY20)

Commercial ~100 TB (FY20) > 100 PB (FY21)



Where will we use AI/ML?

1. Fire Detection – improved fire detection. Further minimizing 
errors of omission and commission. 

2. Active Fire Mapping – Drawing points, lines and polygons on 
thermal imagery. Currently done by analysts. Costly and time 
intensive!

3. Predictive Fire Behavior – Improve our fire behavior models by 
careful forensic evaluation of prior fires. Requires high intensity 
data series!!

4. Sensor Web – comparing data from different sensors to reduce 
false alarms and deconflict data incongruities. 



Risks & Challenges with the use of RS data

1. Not fully understanding data gaps and needs
2. Integrating new data streams or technology which are 

inappropriately used causing unanticipated problems (loss of 
life, etc).

3. Failing to integrate useful technologies due to bureaucratic or 
funding roadblocks. 

4. Tradition – We keep doing what we’re doing because this is how 
we’ve always done it. 

5. Fear of new technology (see 2 above)



Questions 

Everett Hinkley
USFS - National Remote Sensing 

Program Manager
everett.Hinkley@usda.gov

NASA Ikhana UAV in Marvel Comics 2009

mailto:everett.Hinkley@usda.gov

