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SIA remote sensing applications Training

Sun-photometer

Field campaign

Applications examples

- Monitoring of volcanoes;

- Forest fires monitoring;

- Crops classification and monitoring

- Forest status monitoring.

Landsat/TM. 

Simulation of one year of 

acquisition (upper left) and a 

week of Landsat images that can 

be acquired at BSC. 

▪ Coastal erosion

▪ Sea color and sea/land temperature

▪ Atmosphere Monitoring

▪ Oil spill detection

▪ Desertification

▪ Water quality (pollution) monitoring 

▪ NRT hot spot detection and  

monitoring

▪ Prompt estimate of damages and 

population monitoring

▪ indices for border monitoring

▪ Automatic detection of 

objects/infrastruct.
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Management of forest fires

Prevention Detection/Monitoring Damage assessment/ 

Recovery

Vegetation fuel map Early detection of  wildfires Burned areas estimate

Hazard map Forest fires monitoring Damage severity map

Vulnerability map Estimate of  Fire Radiative Power 

(fire intensity)

Burned biomass

Risk map Estimate of  the burned biomass 

and atmospheric emissions

Slope instability (landslide, 

debris flow)

Fuel reduction map and 

forecast of  suitable 

conditions for prescribed 

fire paractices
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Management of forest fires

This short presentation describes the activity made in the framework 

of  the on-going collaboration with the National Fire Corps in the field 

of  satellite based information in support of  forest fires management. 

In particular:

- Products devoted to support fire detection and monitoring based on 

gestationary (MSG) and polar orbit (MODIS, Sentinel-3) satellites.
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Fire detection and monitoring:
Every 15 min (geostationary MSG/SEVIRI) or 4 times per day (Terra and Aqua MODIS)

SEVIRI sensor on board of Meteosat Second Generation geostationary satellite provides every 15 min a view of 
one third of the Earth’s surface (MSG-10 or MSG-3). 
It offers the possibility to promptly observe and locate phenomena causing a sudden increase of the 
temperature in a wide area of the world.
It result very useful to locate phenomena in remote areas and in an independent way or when wide areas are 
involved.

The images are acquired always

in the same observation

geometry but the solar

illumination conditions are

changing:

1. Geo-referencing and images 
registration is not a 
problem.

2. The change of the 
illumination conditions must 
be taken into account 
during the phase of event 
monitoring.MSG - 10 MSG – 8 (IODC)
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Fire detection and monitoring:
Data from 3 MSG satellites from 5 to 15 min (EUMETCAST)

All SEVIRI/MSG sensors data 
are acquired and processed:

MSG 10: Lat=0°, Lon=0°, 
15 min refresh frequency;

MSG 9 (Rapid Scanning 
Service): Lat=0°, Lon=9.5°, 
5 min refresh frequency;

MSG 8, Indian Ocean Data 
Coverage: Lat=0, Lon=41.5°, 
15 min refresh frequency.

MSG - 10 MSG – 8 (IODC)

MSG – 9 (RSS)

RGB image from MSG 9: Red (NIR 1.6), 

Green (VIS 0.8), and Blue (VIS 0.6)
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Fire detection and monitoring:
EUMETSAT CAPs

Distributed through EUMETCAST every 15 min

Information available:

- time;

- Coordinates and radius (pixel size);

- Severity;

- Certainty.
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Hot Spot SEVIRI (HSS)

Scuola di Ingegneria Aerospaziale, Roma 

The images source is the SEVIRI geostationary sensor on

board of the three MSG satellites Meteosat 8, 9 and 10. The

algorithms is:

•SFIDE® (System for FIre Detection), developed by the

Centro di Ricerca Progetto San Marco (CRPSM) of the

University of Rome “La Sapienza”, G. Laneve, M. M.

Castronuovo, E. Cadau: Continuous Monitoring of Forest

Fires in Mediterranean Area Using MSG. IEEE Trans. on

Geoscience and Remote Sensing, vol. 44, N. 10, pp. 2761-

2768, 2006.

CRPSM (SFIDE®) algorithm tries to exploit the image

high refreshing frequency guaranteed by the SEVIRI

sensor (15 min) for minimizing the sizes of the detectable

fire. This objective is achieved by comparing

temperatures variation between two consecutive images

(acquired after 15 min one to the other) with the expected

value provided by a suitable model driven by local,

instantaneous data.
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Hot spot detection
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In principle, from FRP, it is

possible to compute the FRE

(Fire Radiative Energy) and

then the burned biomass (BB),

if the specific heat of the

burning vegetation is known.

The geostationary system allows

to follow the fire temporal

behaviour (high refreshing

frequency of SEVIRI) and

estimate, objectively, its intensity

by means of the FRP (Fire

Radiative Power).

Assuming a combustion rate

Cr = 0.368 kg/MJ, it is

possible to estimate BB

(Roberts et al, 2008).

][][368.0 kgMJFREBB 

]/[/ 2mKgareaBB BB 
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Forest fires monitoring

Hot spot detected in Near
real-Time (NRT) by SFIDE
by using the MSG/SEVIRI
images of the 13th August
2017

Server

PRE-SFIDE

•Image pre-processing
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Fire detection and monitoring:
EOSIAL CAPs

Distributed  every 5 min or 15 min

Information available:

- time;

- Coordinates and radius (pixel size);

- Municipality;

- Severity (based on FRP);

- Certainty

- etc.
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Forest fires monitoring

Hot spots detected in Near-Real-Time (NRT) by SFIDE 
by using the MSG-2 (or 9)/SEVIRI images (5 min revisit
frequency) of the 20th August  2017

20° of August 2017

Yallow circle = VVFF fire events 

Blue circle = MODIS/VIIRS hot-spots

Red circle = = MSG 5 min

Marron circle = CAP EUMETSAT (only 2 events 

available for the that day)
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Forest fires monitoring

Fire Radiative Power (FRP) as function of the time as retrieved by using SFIDE algorithm and MSG-RSS
images (5 min revisit frequency) of the 20th August  2017. 
Two events have been considered.

Coordinates: 

 lon = 17.0582

 lat = 39.390

Coordinates: 

 lon = 16.1085

 lat = 39.5808
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Forest fires monitoring: ancillary data
Last Sentinel 2 map of the area of interest

Land Cover map of
the area of interest

Urban areas map

Light green = woodland;
Marron= other

Forest/No-forest (30 m)
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Forest fires monitoring: ancillary data
Fuel map (only some classes are displayed) Daily Fire Hazard Index map
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Forest fires monitoring: burned areas

Yellow circle = hot spot MODIS;

White circle = database VVFF;

Blue circle = hot spot MSG
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Forest fires monitoring: burned areas
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EOSIAL Earth Observation Satellite Images Application Lab.

                           eosial.psm.uniroma1.it

Web Map Services

Catalog Web Gis
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THANK YOU for your attention !  

giovanni.laneve@uniroma1.it

eosial.psm.uniroma1.it  

mailto:giovanni.laneve@uniroma1.it
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