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2007 Basilicata FIRESAT

Daily estimates of fire danger using multitemporal satellite MODIS data: the

. Topic 1 : Operational Fire Monitoring

Fire danger and risk: Modelling

Focus In the recent years the ill Region ( Italy) has been

Fire monitoring : open tools
Fire emission
Fire severity estimation and mapping of fire impact

ion Imaging Sp

FIRE  SCUSCEPTIBILITY  ESTIMATION

MODIS data were used to obtain variations in
vegetation Greenness and moisture content,

Vegetation Greenness
RG = (NDO - NDmn)(NDmx - Ndmn) * 100
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Landsat TM data were used to obtain fuol types
using supervised classification techniques and
spectral analysis methodologies performed at
sub-pixel level to map

. Topic 2: Smart forest monitoring issues and challenges

Satellite time series analyses : methods and Approaches
Geophysical parameters for land and soil Degradation
EO based SDGs for land
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experience of FIRE-SAT in the Basilicata Region (Italy)

ized by an increasing incidence of fire disturbance which also tends to affect protected (Regional and national parks) and natural vegetated areas. FIRE_SAT

FIRE SEVERITY  ESTIMATION

Traditional methods of recording fire bumed areas and fire severity involve expensive and time -
consuming field surveys. The available remote sensing technologies may allow us to develop
standardized burn-severity maps for evaluating fire effects and addressing post fire
management activities. This paper is focused on the multiscale characterization of bum severity
using multisensor satellite data. To this aim, both MODIS (Moderate Resolution Imaging
Spectroradiometer) and ASTER (Advanced Spacebome Thermal Emission and Reflection
Radiometer) data have been processed using geo-statistic analyses to capture pattem features
of bumed areas.

Even if in last decades different authors tried to integrate geo-statistics and remote sensing
image processing methods used since now are only variograms, semivariograms and kriging
We used geospatial indicators of global and local autocorrelation. Spatial statistics, such as
Moran's |, Geary's C, and Getis-Ord Local Gi index (see Anselin 1995; Getis and Ord 1992),
were used to measure and analyze the degree of dependency among spectral features of
burned areas.

After fire, the spectral behavior of vegetation changes due to the consumption of fuel, the
presence of ash, the reduced transpiration of vegetation and the increased surface temperature.
All these effects increase the reflectance in mid-infrared and reduce of surface reflectance in
near-infrared. We computed the following Indices, which were processed using geospatial
statistics :

NBR = (NIR - SWIRY (NIR +SWIR) (1)
Maps of the difference between pre and post-fire index (formula 2 ) and relative dNBR (see 3)
GNBR= NBR,ya” NBR e @)

Tvon = ONBR [abs (NBRe )2 (3)

This approach enables the characterization of the pattem features of burned area and improves
the estimation of bum severity

prOJect has been funded by the Civil Protecllon of the Basilicata Region in order to set up a low cost methodology for fire danger/risk monitoring and fire effect estimation based on satellite Earth Observation techniques. To this aim, NASA
ometer (MODIS) , ASTER, Landsat TM data were used. The spectral capability and free of charge availability makes these data sets very suitable for daily monitoring of large areas.

FIRE  RECOVERY ESTIMATION
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Achieved Results/Geographical dimension/ Development of new
standards/protocols, etc.
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* Synergies and trade-offs across fields :Multidisciplinary approach
__e___stakeholder.involvement: Protezione Civile and carabinieri Forestal === it
* Link to International policies : EU
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NASA LCLUC Program
GOFC-GOLD and START, USA
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In this paper, we present and discuss the tools we
devised for the protezione civile of the Basilicata
region for the estimation of (i) fire susceptibility (ii)
fire expansion, (iii) mapping of bumt areas and bum
severity, landslides susceptibility after fire.

The central assumption underlying the testing of new
approaches adopted is (i) the definiion of an
il for the izafion of fire
hazard capable of combining different techniques
and (i) the activation of profitable synergies between
the various actors involved in the management and

e of
diverse fire hazard factors (among them the
assessment of the presence, typology and status of
fuels and their fire susceptibility) does provide very
ignif il i ing all the planning
phase of forest fire monitoring: forecasting,
prevention, active fight, damage assessment and
post-fire damage and recovery.
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SBMRAZIONE POSTANCENDIO CON
1L SOFTWARE FARSITE (FIRE AREA SIMULATOR)
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Extreme Events in the Context of Climate Change
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The fire risk methodology is based on the integration of satellite data with meteorological data and forecasts. The main
novelty with the already (and used by the ione civile of the
Basilicata Region) is the updated of the risk estimation based on the MODIS proxy indicators with the meteorological
forecasting provided by the COSMO 5 and COSMO 2 model (respectively at 5 km and 2 km as obtained from ECMWF

2016-08-07 Marina di Maratea

Copersmence of fires and landsiides (ceange dots in the Siguse) foe 2011

Co-gexuremce of fres andl landsiides (red dots i the Aguse) as assessed for the 2012 everts

Burned areas, treated as geographic data, are
characterized by inherent complexity. There

the areas with different fire severity inside of
them. However, this multidimensionality and ;"
heterogeneity is difficult to manage in classic -
Geographic Information Systems, so, in the
last years many works and methods were ||
proposed in other application fields for
. e par ]
classification of this type of data In the
following figures bunt severity estimation is

of fire risk

of ical data and

The i ing has twofold applications (i) the
and (ii) the estimation of th of fire

ing FIRESITE software.

Referenza: Lassponara, B Tucci, L Ghermandi On Use of Satellite Sentinel 2 Data for Automat
Mappingof Burnt Areas and Burn Severity. 2018  Sustainability 10 {11), 3889




GOFC-GOLD Network: SCERIN / MedRIN
Country: ITALY

Projects/ Success stories / Good practices

Achieved: Integration of S1 and S2 for fire severity
estimation (use cases in Sicily, Sardinia..
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Future plans

Imaging burnt areas and fire severity in Mediterranean fragmented ecosystems using
Sentinel-1 and Sentinel-2: the case study of Tortoli ~Ogliastra fire (Sardinia)

* Re-inforce Contribution to IRIDE
» Contribution to space economy
» Development of new standards/protocols,
» Improve the estimation of fire impact

* Further consolidation of
» Synergies and trade-offs across fields
» stakeholder involvement;
» Link to International policies

bethween MedRIN and SCERIN)
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SMART FOREST
MONITORING
EXAMPLES:
FEB-MAR 2017
loss

(10m/pixel)

Topic 2: Smart forest monitoring issues and challenges

= Satellite time series analyses : methods and Approaches
to assess both drastic and subtle changes

= Geophysical parameters for land and soil Degradation

ANDVI= NDVI_pre - NDVI_post Threshold = (Mean £ St.Dev) x 0

= EOQO based SDGs

feb - march 2017: operations to enhance the visibility of the change and automatic threshold

- Effective Early warning EO based indicators at high

spatial and temporal resolution to contribute to IRIDE SMART FOREST MONITORING
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Projects/ Success stories / Good practices

- Sample Pine - Pine probably damaged Healthy pine

Future plans

.....

* Re-inforce Contribution to IRIDE
» Contribution to space economy
s L1 » Development of new standards/protocols,
» Improve Early Warning for vegetation degradation

Healthy pine

Sample Pine
Pine probably damaged

Sentinel 2 based analysis : From a single tree level up to landscape level

* Further consolidation of
» Synergies and trade-offs across fields

) ‘#| , E » stakeholder involvement;
= » Link to International policies
= T landscape

* NETWORKING OPPORTUNITIES (within a GOFC-GOLD RIN or




IRIDE: the Italian
Satellite Consteuatlon

for Earth Observatlon

https://www.wired.it/article/iride-costellazione-satellitare-asi-esa-sistema-dettagli/
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Iride: un a/l star team italiano per il programma piu ambizioso del nostro spazio

L'Agenzia spaziale europea e quelia italiana hanno descritto in dettaglio Ila costellazione satellitare che promette di essere I'avanguardia dell'osservazione
della Terra. La realizzera un gruppo di eccellenze nazionali

E il programma spaziale italiano piu ambizioso degli anni recenti, uno dei pia
importanti a livello europeo di osservazione della Terra: € la costellazione satellitare
Iride. il cui sviluppo.

ziato nel 2022, adesso entra nella nuova fase realizzativa.

In una conferenza ospitata stamattina. 12 aprile - non a caso nell'anniversario del primo
storico volo di Jurij Gagarin - all’Esrin di Frascati. il centro dell’Agenzia spaziale
europea cui fanno capo tutte le attivita di monitoraggio del nostro Pianeta. hanno
dettagliato i prossimi passi del programma Adolfo Urso, Ministro delle Imprese e del
Made in Italy. Simonetta Cheli. direttrice dei Programmi di osservazione della Terra
dell’Esa e capo dell’Esrin. Roberto Formaro. direttore dei Programmi dell’Agenzia
spaziale italiana e Guido lL.evrini programme manager di Iride per I'Esa.

ARTICOLI PIU LETTI

= - ECONDOMIA
& xmEE Google & vicina alla piu grande

acquisizione della sua storia

composta da 69 apparati di cui il primo raggiungera l'orbita
el 2025, sfruttera piix tecniche osservative e disporra di satelli stato dell’arte e al
servizio sia delle istituzioni che delle srarfup e realta industriali nazionali. Al
completamento, previsto entro la meta del 2026, Iride permettera una rivisitazione
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le Amministrazioni Pubbliche. a partire dalla Protezione Civile. per contrastare il | WrEEEF

Dobbiamo capire come fare la

dissesto idrogeologico e gli incendi, tutelare le coste, monitorare le infrastrutture
critiche, la qualita dell’'aria e le condizioni meteorologiche.
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SECURITY
Da oggi alcune persone possono
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Nasca -PERU-
Headquarters CNR-IMAA
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International research systematic activities in EU, Sud-America, Africa ed ASIA

SCIENZE e
PATRIMONIO CULTURALE
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Consiglio Nazionale Ricerche

Synergies and trade-offs across fields / stakeholder
involvement; Link to lnternatpional P/oolicies

otenza -Pechino Internatio al Centro di Eccellenza

nd

ince 2015

Monitoraggio delle linee
di Nasca

Rosa Lasaponara
Nicola Masini
.| Giuseppe Orefici
“Editors

The Ancient
Nasca World

New Insights
from Science and Archaeology

CNR-IMAA /CAS-UNESCO cat 2 GEOPARCHI

5 Cipro Centro di eccellenza funded by EU and CUT
University (Cyprous )
More than 100 people hired in less than 2 years

Some Projetcs: SERV_FORFIRE (ERA4CS); FIReURISK (H2020);
FIRESAT (Prot, civ), SPECTRA (Carabinieri), SPACEtoTREE (ESA),
Basilicata Heritage SMART Lab (reg Bas), Smart Forest
CNR_MIT-Carabinieri, COELUM, Space to tree -ESA

Pubblicazioni https://scholar.google.it/citations?user=h-587zUAAAAJ&hI=it)

Space-based identification of illegal archaeological
excavation in Syria

Urban sprawl 1984-2017
automatic detection around the
Luxor (Eqypt) archaeological area
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Urban sprawiing from 1967 10
I Urban sprawling from 1984 to
B Urban sprawiing from 2000 to :
Urban speawiing from 2003 to
[ Urban sprawiing from 2011 to

Referenza : A Elfadaly, W Attia, MM ¥} =

elichi, B Murgante, R Lasaponara
Management of Cultural Heritage Sites
Using Remote Sensing Indices and
Spatial Analysis Techniques 2018

Surveys in Geophysics, 1-31
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