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Overview of the presentation

1. FIRE-RES presentation
2. Innovations in the Earth Observation field in FIRE-RES
3. Interesting works for the Earth Observation community
4. End-user priorities in the Earth Observation field within the FIRE-

RES consortium
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1) The FIRE-RES project

Extreme Wildfire Events exceeding control capacity
are becoming a major environmental, economic and
social threat across the world.

The FIRE-RES project aims to implement
an Integrated Fire Management approach and
support the transition toward more resilient
landscapes and communities to Extreme Wildfire
Events in Europe.

H2020 Innovation Action Dec 2021 - Nov 2025

FIRE-RES is a 4 years project coordinated by the Forest 
Science and Technology Centre of Catalonia in Spain.

34 partners 21,5 total budget



34 Innovation Actions
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Prevention and 
Preparedness

Based on the four pillars, FIRE-RES will 
develop 34 Innovation Actions that will 
allow the integration of the fire 
management measures for:

Detection and 
Response 

Restoration and 
Adaptation

Extreme Wildfires’ 
behaviour and 
drivers 

Governance, society, 
communication 

and risk 
awareness

Emergency 
management

Landscape and 
economy
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Living Labs are open innovation 
ecosystems dedicated to the 
demonstration and deployment of 
innovative solutions, through 
collaboration with local actors:

Your logo
here

Citizen associations

Public sector 

Scientific communities

Private companies

11 Living labs



Partners

• 14 RESEARCH AND INNOVATION 
CENTERS

• 3 INTERNATIONAL NETWORKS
• 8 TECHNOLOGICAL ENTERPRISES
• 1 INDUSTRY
• 6 EMERGENCY-RESPONSE BODIES
• 2 REGIONAL GOVERMENTS
• 1 ASSOCIATION FORESTRY OWNERS



FIRE-RES Sister projects
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FIRE-RES does not operate alone in the
field of forest fires in EU.

It is necessary to collaborate with other
projects to maximize results and face
challenges!

This is why FIRE-RES is engaged in a
group of sister projects (Firelogue,
SILVANUS, TREEADS, and firEUrisk).



2) Innovations in the field of Earth Observation 
in FIRE-RES

• AIRBUS new HAPS for wildfire monitoring:
ØZephyr (HAPS Platform)
ØOPAZ (HAPS Sensor)
ØHAPS complementing Satellites to fight Forest Fires
ØZephyr & OPAZ – FIRE-RES Operational example
ØReal use case from OPAZ

• SPIRE new satellite constellation for atmospheric profiles
ØGNSS-Based Earth Observations
ØRadio Occultation Observations
ØMeasurements for Soil Moisture
ØTruly global reach
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Real use case from OPAZ 
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Spire Satellites

Scanning Earth 24/7

• Data services provider that owns its own satellite infrastructure

• One of the largest private satellite constellations in the world

Satellite Build
and Launch

Data
Processing

Machine Learning /
AI Processing

Productization &
Business ImprovementsData Collection

Confidential and proprietary – disclosure subject to restrictions on cover page.
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Spire GNSS-Based Earth Observations

GPS/GNSS Satellites

Space
Weather

Sea Ice

Atmospheric
Profiles

Soil Moisture

Ocean Winds

2

GNSS-Radio Occultation (GNSS-RO)GNSS-Reflectometry (GNSS-R)
• Surface measurements of: soil moisture, sea ice and ocean

roughness
• Atmospheric sounding for NWP, climate
• Ionospheric sounding for space weather monitoring
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RO - An unbiased weather measurement

Spire Radio Occultation Observations:

02.• Our satellites can measure
Those signals pass through
a portion of the atmosphere,
causing them to bend.

temperature, pressure
and humidity through RO
observations

• Spire collects more RO
profiles than any company
in the world RADIO

OCCULTATION 03.

24/7 Data collection By analyzing the bending
angle, Spire accurately
measures temperature,
pressure, and humidity
through the atmosphere,
and feeds that into its
weather model.

• Continuous scan of the
atmosphere creates a
unique unbiased global
weather observation
dataset

01.

Spire’s orbiting sensors
capture the signals from GPS
satellites on the other side of
the planet.

Confidential and proprietary – disclosure subject to restrictions on cover page.
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GNSS-R - Measurements for Soil Moisture

GNSS-R data can be processed to
monitor multiple earth properties,
including, but not limited to:

Using GNSS-R data from the CYGNSS constellation - while Spire satellites were being
developed - Spire acquired promising processing capabilities that confirmed the
potential of GNSS-R:

• Water bodies & flood mapping

• Soil moisture
Water Bodies
Spire analysis
of the Congo
River Basin• Soil freeze/thaw

• Biomass using GNSS-R

• Sea ice

• Ocean winds & waves

• Phase-delay altimetry
Soil Moisture
Spire analysis
of India using
GNSS-R

One of the major advantages of using
GNSS-R is its penetration through
vegetation and clouds, where
optical sensors and monostatic radar
have limited capabilities.

Confidential and proprietary – disclosure subject to restrictions on cover page.
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A truly global reach

Compared to the traditional weather observation devices, Spire’s satellites
collect weather data on the entire planet

Land
Coverage

Sea
Coverage

SPIRE’S GLOBAL WEATHER
DATA COVERAGE

WEATHER BALLOON
RECEIVING STATIONS

Confidential and proprietary – disclosure subject to restrictions on cover page.
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3) Interesting works for the EO community

• Smoke monitoring:
Ø Smoke plume progression and impacts on air quality (ambient and indoor) during new fires occurring during 

the project’s lifetime
Ø Modelling of smoke plume progression and impacts on ambient air quality during new fires occurring during 

the project’s lifetime by means of an atmospheric dispersion model
Ø Impact of fires (prescribed burns or wildfires) occurring during the project’s lifetime on human exposure 

(firefighters but also in indoor air in populations affected by wildfires)

• LIDAR use of data:
ØHigh-resolution (10 point /squared meter) flights
ØGEDI use and calibration

19



4) End-user priorities within the FIRE-RES 
consortium

• Research entities:
Ø INRAE, ICGC, CTFC

• Emergency-response bodies:
ØANEPC, CFRS
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Research entity priorities:

• Estimation of fuel moisture content (live!)

• Real time fire monitoring at high temporal resolution (hours or
less).

• Access to the data

• Resolution of geostationary data

• Fuel Maps with optical, radar, lidar…
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Emergency-body priorities:

• ‼ Hourly (or more frequent) reading system that allows automatic progressions

• Validation of FWI products produced by EUMETSAT with the observed data

• Having the services on a more permanent basis/early in the summer

• Ease the management of available data (download, visualize, convert, etc.) to
operational bodies

• Increase the information of fuel loads at higher temporal and spatial scales

• Increase the information knowlesdge and Access about soil moisture and
atmospheric variables
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www.fire-res.eu
@FIRERESProject

@FIRERESProject

FIRE-RES

FIRE-RES
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Thank you!

Andrea Duane
CTFC

Andrea.duane@ctf.cat


