INGV contribution to wildfires

Mapping fire activity
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Mapping Fire activities

INGV specialists use a number of algorithms adapted to a range of data deployed by a variety of space sensors such as
Multispectral, Hyperspectral, Thermal and SAR to characterize active fires and their impact on vegetation and soil erosion.

Science and Technology for wildfire
characterization |

Space sensor | Spatial resolution

type (no
commercial)

Multispectral 10-30m
Hyperspectral 30m
Thermal 60-100m

SimGA for Hyperspectral fire detection 2006
- AIRFIRE —ESA funded project -
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« SCIENTIFIC RATIONALE

Forest Fire: mapping fire activity near real time monitoring and applicaton

Soit erosion, timber/crop loss, Landscape/watershed
water quality degradation, scale affects 3
habitat reduction e e

Health impacts, reduced air quality,

- Reglonal scake effects https://www.fbcnews.com.fj/world/sydney-residents-choking-on-intense-bushfire-pollution/
decreased tourism

Government expenditures for fire risk mitigation, Mational! scale effects
planning, suppression, remediation

Temporary shifts in weather patterns, air travel disruption Global scale effects

Economic
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http://www.earthzine.org/wp-content/uploads/2013/08/figure12.png
http://www.earthzine.org/wp-content/uploads/2013/08/figure12.png

« SCIENTIFIC RATIONALE

Pre-Fire Active-Fire Post -Fire

-

Adapted by Jane et al 2004
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« OBSERVATIONAL INFRASTRUCTURE

* Producer portal access

e |t caninclude INGV Antenna
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« TECHNOLOGICAL LABORATORIES

* Instrument requirements definition
for new sensor development

Fire
reflectance

» Laboratory (Laboratorio di Ottica —
ONT) and open laboratory: e,
instruments for spectra collection Amici, G. . Clay , J. McMorrow, F. Mark Danson, Badi Abdulbaset 2016
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* INFRASTRUCTURE FOR DATA MANAGEMENT

* Data Storage

* Cloud computing

* Dedicated computer
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* INFRASTRUCTURE FOR DATA PROCESSING

* From Pre-operational Modules to Operational Module
* Dedicated resources: trained remote sensing specialist vs automatic

processing
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Module: active fire characteristics

Pre-operational stage

Input =) Procedures m) Distribution
)

)

)

/ [ \ / \
pccess | semsor | Algorithm | Application_[Users | bxample

Product portal PRISMA HFDI* Propagation Emergency
(ASI) SVM* Active front response
AKBD** delineation National
Product portal: ~ ECOSTRESS Developing Ntensity ~ command and
NASA phase* Communicatio control service
n product Media

Humanitarian
Aid Agencies

Product portal Sentinel 2 developing

Copernicus phase*
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Web site: public view
product

Web service: on
demand Raster Map

£ 40 i)

Amici S. and Piscini A., MDPI 2021

SERA

DELLATERRA

Limits: * Cloudiness **Limited to a prioritized acquisition schedule, not optimal spectral resolution, SNR, striping



Module: Burnt area characteristics

Pre-operational stage
Input > Procedures Dlstrlbutlon

Product portal Sentinel 2 NBR ‘L’egjtat'°“h""°”a"ty' Ecosystem Recovery,  Natjonal Web site: public view product
and use change
(Copernicus, Landsat 8 dNBR * Burntarea is considered as the primary institutions Web service: on demand
NASA variable that requires climate-standard Humanitarian Raster Map
continuity.

Catalogue) » Combined with information on available Aid Agencies
fue.l load anc! f'uel consumption is used to Media
estimate emissions of trace gases and
aerosols
* Burnt area can also include the
combustion of surface and below-ground

Un-burned

organic material (peat) : ' Low
. . = Medium
* Burntarea can be used as input to climate = igh
and carbon-cycle models. Contains modified Copernicus Sentinel 2 [2018]

* At national level ......

Product portal ECOSTRESS Band/ratio
(NASA
catalogue)
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Module: spectra collection

Close to operational stage

Input —> Procedures m) Distribution
\
( | \ r \
Labratory Fieldspec  Reflectance Validation Product Web site: public view
retrieval Endmenber for ground developer product
thruth Web service [

a orm
| Subset 1
txt
» 0,
4 353, 0,064717
354, 0,065237
355, 0,06327
7 356, 0,0611961
8 357, 0,0652268
358, 0,0651285

s 9y
11 360, 0,0658522
361, 6,8643127

363, 0,0650055
15 364, 0,0634916
365, 0,0641458
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CURRENT DISTRIBUTION OF PRODUCTS

» Scientific community peer review

papers
> Zotero

» Project website
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Tovhweical Note
Exploring PRISMA Scene for Fire Detection: Case Study of 2019
Bushfires in Ben Halls Gap National Park, NSW, Australia

Stefania Amici * 7 and Alessandro Piscini

St Nazionale di Geodinica o Vakanclogia, Sesscew ONT, 001G Roew, Jaly; sbmasndio phcniiing
* Cormagendeece detunis sea Hiegy 1t

Abstzact: Procurces IpvrSpetirale dells Mamicne Applicitiva (Hypenpectral I'ecursce of the Appk-

Missioe, PRISMA) in 2 new by the AS] (Agesa Spuziale laliara, lalisn
Space Agency| mimine Liunched in 209 o muasns the siger spectral foatiuses of diverse matials
duding vegetation and formt disturbencos. In e study, we explond the potental e of this
serw weriace PRISMA for active wikdfine characterszaticn. We swed the PREMA hypercsbe acquired
daning the Australian bashfines of 2019 in New South Wales 10 test thrvw detecson secheiquos that
akw advartage of the sniges spectal features of bumas buming o the specal range measund by
PRIEMA. The e methods—the (O3 CIBR (crmbimum mterpelated band ratio), HFDI (by peevpoc-
tral fir detections indurs) and AKHD (advanced K hand differmmce)—wrsr adapted to the PRISMA
e s charackmistios and evaluated n terme of performance Clawdficason techmnigams based
on machine karreng algonithms (vepport oo machesw, SVM) wrer used in combaration with
the vivual sterpeetatain of 2 panchecerats: sharpered PRISMA smage for validation. Prolmanary
analyses b d d == v of radaecn. v cbwerved
thet the premence of S strping etfect = the data can nfarncr $he perbsemance of the mdices. Both
the CIBR s HFDE adaptod for PRISMA were able 5 priduce 2 desection rate spesning behens
013561 amd (L5159 for CO-CTBR senad that betwwwm 036171 and (L8343 depending ce the chows

band tumed out 40 locating flamang in
Do bk e G Nt OUF e, Py chae o mcliple fchoes mch s riping oise ared th spevtea recdetion (2 o)
Purk, NS, Awemiha, i 0 the PRISMA bared contered at the potamsems exmiasicer.
PR ——
[EReTa——— Keyweods: PRIMA; HFDE CUBR; Australia; bushiimen: fire detection: cemmification
PR -
B 4 Fbeniey 264 1. Introduction

Active wiklfires are complex phwnomena that involve heat transéer and high tem-
peratins, peaking at arvend 1000 K foe flaming and around 600 K foe the smoldering

phase [1.2] Because of the high with the ambieet 00 K),
Publbchorts Nt MO dips sl it activw fire tions rely on of the Plankisn Sermal
o o it s B iegion signature in the widde infrared (Mm atmnospheric window (3-3 jm), wh-n-

L -

= solar radiation i lower thas in the s} VIR) window. Loew;
iilraned (LR $-14 jin) egicess can ako b e 30 nprone v J.«.\u-. mathads m
Ao other techeicgues, isaging 4 (VNIR)

and SWIR spucteal rargges has boen peoved 10 ave great potential for dharacterizing the e
disturbance continuum, which inchudis theve phases: (1) pro-fiee (el type and condition),
(2) active fises (fire speead, intonsity and emission) and (3) post-fire (bum severity) (4]
Several methods have bevn explored and testod for studying the pre. and post-fire
phses [4] by usitg ofloctance spectra, which highlight unigoe dharscte stics linked to
the state of vegetation. For active fire charscerization i the VNIR-SWIR by perspoctral
runge, [4,5] diverse apects s 10 be considenad. Bocause the data are guswrally acquired
in the day time [4]. 0 accurstely detect a fire, the emitsed radiance and reflocted solar
cadiance background nevd 1o by propedy separated. The spatial resoluticn of satellite
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+ PROGRAMS/PROJECTS OF REFERENCE

* Algorithms and procedures have been
deveoloped within scientific institutional
and international collaborative work

 Demostration phase: (Fire localization)
current activity aiming to create a
processor which uses specific
hypespectral bands for fire location
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« PROGRAMS/PROJECTS OF REFERENCE
*  SHALOM - (ASI) 2021

. Studio di missione MIR —TIR (ASlI)

. Progetto Libera ricerca

ASI-AGI (ASI)

AIRFIRESC/N 2009 (ESA)

. OECD COoperative Research Program Fellowship

. Honorary visiting Researcher at The University of Manchester
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TEAM AND AFFILIATIONS

Stefania Amici -ONT

ISTITUTO NAZIONALE National/International colleagues
DI GEOFISICA E VULCANOLOGIA

University of :
KNGS MANCHESTER °c@sa
N A A JpL ARCT'C C|RCLE ik )\ ?AaNEEEOS!EdR e gun Space Agency ‘
| Q» OECD % eonmroo q\) jeoste @ AIST
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AND TECHNOLOGY (AIST)
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