The role of end-users in improving science products
performance:
satellite based early fire detection In 3 Italian
Regions

Carolina Filizzola (), Antonella Belloni (2), Giuseppe Benigno (), Alberto Biancardi (3, Rosita
Corrado @), Irina Coviello (1, Giovanni De Costanzo ), Guido Loperte(®), Nicola Genzano 4,
Teodosio Lacava (1), Mariano Lisi (4, Francesco Marchese (1), Giuseppe Mazzeo *(7), Cinzio
Merzagora (?), Rossana Paciello (1), Nicola Pergola (14), Filomena Sannazzaro (4, Salvatore
Serio ), and Valerio Tramutoli (41)

*giuseppe.mazzeo@imaa.cnr.imaa

(1) National Research Council, Institute of Methodologies of Environmental Analysis, C. da S. Loja, 85050 - Tito Scalo, Italy
(2) DG Civil Protection Prevention and Local Police, Regione Lombardia, Via Rosellini 17, 20124 — Milano, Italy
(3) Civil Protection Department - Palermo Regional Province, Via San Lorenzo 312g, 90146 — Palermo, Italy
(4) University of Basilicata, School of Engineering, Via dell’ Ateneo Lucano 85100 - Potenza, Italy
(5) Civil Protection Office, Regione Basilicata C.so Garibaldi 139, 85100 — Potenza, Italy

TH o TH
INTERNATIONAL CONFERENCE 27m-28



Rationale

» Design and development of Advanced Satellite techniques and
original algorithms for timely detection and Early Warning of
forest fires.

» RT/NRT Implementation and pre-operational testing in strict
collaboration with end-users to assess and evaluate the actual
Impact of satellite technologies in fire monitoring procedures.

» Training and Education programs dedicated to the personnel, Iin
order to ensure the full understanding and the better integration of
satellite based products and tools within the existing fire fighting
protocols.
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~ The collaboration with end-users:
- LRAs co-funded initiatives in 3 ltalian
regions

> AVVISA (2007-2009)

(Forest Fires Detection by Satellite)

> AVVISTA (2009-2011)

(Fire Hotbed Detection by Satellite)

> AVVISA-Basilicata
(2010-2013)

(Forest Fires Detection by Satellite)

2> Lomba rdi/ Region cui protection office

> Sicily Region, Palermo Province
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The collaboration with end-users

Real-time test campaigns

Pre-operational assessment of satellite fire detection
systems through real-time test campaigns

HODIZ THERMAL ANOMALIES OVER EBEASILICATA:

LATITUDE LONGITUDE ALICE index DATE

01/09/09 at 11:55 GMT i .

40, 6837
40,0759 15,8241 3,7538 01/09/09 at 11:55 GHT
40,0779 15,8366 4,0025 01/09/09 at 11:55 GHT

16,0429 3,1147

. 40,0438 16,0971 3,4305 01/09/09 at 11:55 GHT
Satelllte rOdl lCtS 40,0457 16,1050 3,454z 01/09/09 at 11:55 GMT
40,0131 16,1371 5,2526 01/09/09 at 11:55 GHT

40,0060 18,1516 3,1375 01/09/09 at 11:55 GMT
39,8706 16,2243 3,0865 01/09/09 at 11:55 GMT

(thermal anomaly
maps) immediately
delivered to Civil
Protection operational
rooms
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The collaboration with end-users
Real-time test campaigns

Pre-operational assessment of satellite fire detection
systems through real-time test campaigns

End-users promptly
check satellite
warnings activating
ground and/or aerial
surveys




The collaboration with end-users

Real-time test campaigns

Pre-operational assessment of satellite fire detection
systems through real-time test campaigns

Timely provisions of
feedbacks to tune
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The collaboration with end-users

Qvercoming the traditional “a posteriori” validation a
towards a Total Validation A

A posteriori official databases of occurred fires, compiled by local
Validation agencies
Approach
affected by filling
mistakes

* time of occurrence
* duration of an event (start and end time)
* the exact localization

* may be also incomplete about “all” occurred events

e e i
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The collaboration with end-users
Qvercoming the traditional "a posteriori” validation approach
towards a Total Validation Approach (TVA)

TVA systematic ground or aerial check of the origin of the RST
Total Validation fires submitted to validation
Approach

* made in a pre-operative scenario
* statistics based only on the analysis of thermal anomalies submitted to

direct inspection




The collaboration with end-users

Overcoming the traditional “a posteriori” validation a
towards a Total Validation A

Many kinds of actual hot sources are able to produce
thermal anomalies, otherwise calssified simly as false
alarms by traditional a-posteriori validation like:

1. Small fires (burnt area less than 0.2 ha)
2. Unsighted or late-sighted fires (due to their remote
position respect to ground traditional monitoring

systems)
J. Cleaning fires (like burning stubbles, burning reeds,
etc.)

4. Industrial plants




End user collaboration: fundamental

Actual validation of the RST-FIRES performances. Other validation methods (such as sensor-to-
sensor comparison, official databases, visual inspection) would not be able to do the same.
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End user collaboration: fundamental

Direct observations allow to construct exclusion map only on the basis of a multi-temporal satellite
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data analysis

& Milano

Intermittent anomalous MIR signals (green crosses)
detected by RST-FIRES system during AVVISA
campaign, clustered in specific areas in Lombardy region()

Not related to fires occurred
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RST-FIRES RELIABILITY

Analysis performed on controlled alerts

RST-based thermal anomalies checked
during the monitoring campaigns
929

v

81.4%

RST-based thermal anomalies
related to actual thermal sources

v

Related to active fires
74.5%

l

Related to fires reported also in
official databases
40.0%

Total Validation approach

False alarms: 18.6%

False alarms: 18.6%+6.9%+34.4%=59.9%




RST-FIRES RELIABILITY

Analysis performed on controlled alerts

NOT CONFIRMED/FALSE

TOTAL .

Vék':/'DFf\AILONN gg“gisg ECN)(N)I;\?_IIES CONFIRMED by ground by ground and by aerial .

TOTAL check aerial check check

Palermo 2009 39 363 298 | 82,1% 65 179% | 65 |17,9% N.A. N.A. 0 0,0%
Basilicata 2009 62 98 93 | 94,9% 3 3,1% 3 [31%| O 0,0% 0 |0,0%| 2 |2,0%
Basilicata 2010 38 103 87 | 84,5% 9 8,7% 5 [49% | 1 1,0% 3 129%| 7 |68%
Palermo 2010 42 154 119 | 77,3% 26 169% | 24 |156%| O 0,0% 2 |13%| 9 5,8%
Palermo 2011 86 230 159 | 69,1% | <69 | 30,0% | 69 [30,0%]> 0 0,0% 0 |0,0%| 2 | 09%
TOTAL 267 948 756 | 79,7% €_ 172 m) 166 |17,5%| 1 0,1% 5 [05%| 20 |2,1%

* thermal anomalies generated by other sources like variations of thermal emission in industrial plants, newly installed photovoltaic
panels, inland water bodies,..., all sources which may be eliminated (once and for all) by means of an exclusion map.



Brightness Temperature (K)

Difference of Brightness Temperature (K)
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RELIABILITY: DOUBTS ABOUT

SOME GROUND CHECKS

,é\\ Palermo Regional Province campaign 2011

AVVISTA

Thermal anomaly automatically detected by RST-
FIRES over MSG-SEVIRI image of 5 August 2011
at 10:15 GMT (lat: 37.84408 N; long: 12.9586 E).

CFS and voluntaries from watch towers did not
confirm any event

Spatial and temporal differential indexes

At 10:15 GMT, signal excess (AT - 1 ) IS
3.82 times greater its normal variability o 4

"~ Between 10:00 and 10:15 GMT, signal excess (AT 4 - wy) IS
12.87 times greater its normal variability c 4




Brightness Temperature (K)
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End-users success stories: early detection capability
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| HOUR AFTER THE SATELLITE WARNING




End-users success stories: early detection capability
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End-users success stories: early detection
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End-users success stories: actual impact on fire fighting

Fires promptly detected and \\ " o
extinguished |

ROGETTO

AVVISTA

Satellite-based rapid detection and
prompt intervention of fire fighthing
teams prevent the near Special
Protection Zone from being
reached by flames.
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End-users success stories:

Fires promptly detected and e
extinguished m @

AVVISTA =
Another similar case was the event
occurred on 15 September 2009,
near Marineo (PA, Sicily Region),
close to the valuable area ZPS-
ITAO20048 “M. Sicani, Rocca
Busambra and Bosco della
Ficuzza”

actual impact on fire fighting
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) * Abordo di ' Savannah del Club Albatros abbiamo
volato per la Protezione Civile; due missioni al giorno

tra Termini Imerese e Trapani. Avvistando le fiamme
e fotografando i piromani in azione.

i ﬁm’iac catched “in action” |
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Other End-users success stories

National Civil Protection Department : Support to decision
on aerial resources (Canadair) usage
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Friendly, ready-to-use tools and training for LRAs’ personnel

Temperatura di brillanza

Web-based tools
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Conclusions & Lessons learnt

Positive impact of ST on fire fighting confirmed

Product quality necessary but not sufficient

Education of potential ST users fundamental

Dedicated funds required to support end-users in
the pre-operational testing and implementation
phases



