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Wildfire Data Needs are Vast
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Use of Satellite Remote Sensing
in Forest Fire Management/ Research

BEFORE DURING AFTER

Response RecoveryPreparationMitigationPrevention
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I nformation During Fire

�ƒ Hotspot Locations

�ƒ Fire Radiative Power (FRP)

�ƒ Rate of Spread (ROS)
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Active Fire Maps (USDA Forest Service)
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Hotspot Data Currently Available
From Satellite Remote Sensing

MODIS           VI IRS            AVHRR

Sentinel                   GOES
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Limitations
of Available Satellite I nfrared Data

�ƒSaturation issues;

�ƒInsufficient temporal or spatial resolution;

�ƒData latency;

�ƒTime of measurement in the day;

�ƒCoverage of Canadian forests.
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The CWFMS Team
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Measurements Needed

�9 Every 2 – 3 hours;

�9 Of every point in Canada;

�9 Observing fires as small as 15 m by 15 m;

�9 Delivered to the user within 30 min. after 

data acquisition.





13 Wildland Fire Canada 2016, Oct 24 - 28, 2016

Canadian Wildland Fire Monitoring System 
(CWFMS)

During the burning period of one day
(09:00 – 21:00 local time)

During the PEAK burning period of one day
(15:00 – 19:00 local time)

Number of Accesses with a 9-sat Operational CWFMS Constellation:
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Canadian 
UNCOOLED

infrared 
detector 

technology

CWFMS Design
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CWFMS Resolution (Simulated Data)

CWFMS (450 m)

MODIS (1000 m)
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Priority Applications and Services
from a Canadian Wildland Fire Monitoring System

�ƒ Assist Provinces, Territories & Parks Canada 
with fire mgt. by offering continuous monitoring 
of the whole of Canada, every day;

�ƒ Add active fire detection and monitoring tool for 
remote regions of Canada that do not have 
organized detection;

�ƒ Support the Fire Monitoring, Accounting and 
Reporting System (FireMARS) by supplying data 
for hotspots and VIS/SWIR for the National 
Burned Area Composite (NBAC).
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Additional Benefits
from a Canadian Wildland Fire Monitoring System

�ƒ Enabling ecologically beneficial fires to burn on the 
landscape;

�ƒ Accurate fire statistics for the whole of Canada for 
future optimization and research;

�ƒ Accurate estimations of fire carbon emissions;

�ƒ Accurate prediction of Smoke and Air Quality;

�ƒ Industrial innovation/growth in Canada
�ƒspace technology, remote sensing, data service;

�ƒ �%�H�Q�H�I�L�W�V���Q�R�W���O�L�P�L�W�H�G���W�R���&�D�Q�D�G�D���¦��global coverage.





18 Wildland Fire Canada 2016, Oct 24 - 28, 2016

�ƒ3-day Workshop dedicated to 
Wildfire Remote Sensing (RS)

�ƒExamples of topics:
�ƒThe use of RS in fire risk assessment;

�ƒGap between Remote Sensing 
Research and End-User Needs;

�ƒWhich Platform for Which Data 
(drones, satellites);

Earth Observation Summit 2017
Montreal, June 20 – 22
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Contact I nformation

• For more information, please contact:

Helena (Marleen) van Mierlo, CWFMS Programmatic Lead

Canadian Space Agency (CSA)
Tel : (450) 926-7754 / helena.vanmierlo@canada.ca

Timothy Lynham, Chair of CWFMS Users & Science Team
Canadian Forest Service (CFS)
Tel : (705) 541-5537 / tim.lynham@canada.ca

Joshua Johnston, CWFMS Fire Researcher
Canadian Forest Service (CFS)
Tel : (705) 541-5548 / joshua.johnston@canada.ca
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Back -up Slides
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Relevant Wavelengths
measured in the infrared and visible spectrum

Spectral Band (�…�u) Purpose

Visible – Near Infrared 
(VNIR)

0.5-0.6
0.6-0.7
0.8-0.9

• Cloud mapping
• Burned area mapping

Short-WaveInfrared 
(SWIR)

1.6-1.7 • To improve burned area mapping

Mid-Wave Infrared 
(MWIR)

3.5-4.2
• High �d���u�‰���Œ���š�µ�Œ�������À���v�š���~�,�d���•detection
• FireRadiativePower (FRP) �u�����•�µ�Œ���u���v�š

Long-Wave Infrared 
(LWIR)

10.4-12.3

• Surface temperature characterization
• False detection (sun-glint) identification
• Cloud rejection
• Bi-spectral methods for sub-pixel fire 

characterization

To obtain 
ENERGY
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North of Alberta, July 1st 2015 @ 13:00 (source: http://activefiremaps.fs.fed.us/)

GEO versus LEO Satellite Data

ModusGOES

GEO: Elevation 
angle of 30 deg.

GEO: Elevation 
angle of 40 deg.

GEO - GEOstationary Orbit
(e.g. GOES)

LEO - Low Earth Orbit (Polar 
Orbit) (e.g. MODIS)

Elevation angle
of 90 deg.



23 Wildland Fire Canada 2016, Oct 24 - 28, 2016

A Canadian Solution:
Uncooled I nfrared Detector Technology

�ƒ Canadian industry developed a novel infrared 
sensor called a microbolometer ;

�ƒ Contrary to infrared sensors used in other missions, 
the microbolometer does not require cooling;

�ƒ This allows for a relatively low-cost mission with 
both high spatial resolution as well as high 
temporal resolution (large swath)

LOW COST – LOW POWER
LOW VOLUME – LOW MASS

Canadian UNCOOLED
infrared detector technology

Result:

�ƒ High Revisit:
• Multiple sensors packed in one satellite �:�� large swath;
• Low-cost microsatellite �:���P�D�N�H�V��constellation of satellites affordable.

�ƒ Short Data Latency:
• Use of Canadian Ground Stations;
• Maximum 30 min. latency.

�ƒ Routinely Scanning of the whole of Canada:
• Low power needs allow for long-duration scanning.

CWFMS            

TET-1                   

1200 km

178 km
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3-Step I mplementation Approach

Airborne 
Validation

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

Single-Satellite Demonstration in 
space

Operational Wildland Fire Monitoring 
Constellation in Space

1
2

3
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