EUROPEAN

) \‘ ’ / 80 SAPIENZA REGIONAL

A U ' INTERREG IVC NESENESNICE DEVELOPMENT
\ . / INNOVATION & ENVIRONMENT * FUND

\“ 6 FFm ’ S i\\\ REGIONS OF EUROPE SHARING SOLUTIONS

EUROPEAN FOREST =it
/' EUropean Congress
on REgional GEOscientific Cartography
¢t| and Information Systems

F"?E MIEI’::JTSS?II'IGON SYSTEMS
EFFEMIS: AN INTERREG IV PROJECT DEVOTED TO THE FOREST FIRE
MANAGEMENT

GIOVANNI LANEVE®W, MUNZER JAHJAHD, MAMMAD HEJAZI®), YIANNIS
BAKOUROS® AND ANASTASIOS KANAVOS®)

(1) Centro di Ricerca Progetto San Marco, Universita di Roma "La Sapienza". Via Salaria, 851 00138

Roma, Italy. laneve@psm.uniromal.it
(2) University of Western Macedonia, Sialvera & Bakola Str., 50100, Kozani, Greece, E-mall
(3) University of Patras, Panepistimioupoli, 26504, Patras, Greece. housos@upatras.gr

12-15 June 2012, EUREGEO2012, Bologna, Italy




EUROPEAN
REGIONAL
DEVELOPMENT
FUND

N4

A\ V4 INTERREG IVC
>i|/ FFm l S INN™  ReGioNS oF EUROPE SHARING SOLUTIONS
o \EUI;!UPEAN FOREST
FIRE MONITORING E F F M I S

using INFORMATION SYSTEMS

&

Name: European Forest Fire Monitoring using Information Systems
Acronym: EFFMIS

Programme: INTERREG IVC (3rd call for proposals)

Type of Intervention: Capitalization project

Priority: 2 - Environment and risk prevention

Sub-theme: Natural and technological risks (including climate change)
Approval date: 28 June 2010

Official start date: 1 November 2010

Duration: 24 months

Total Budget: 1,772,030.00

ERDF contribution: 1,453,135.50
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Greece

. Hellenic Ministry of Environment,
Energy and Climate Change, Greece

. University of Patras, Greece

e San Marco Project Research Centre -
University of Rome "La Sapienza",

Italy
e Coventry University, United Kingdom

. Executive Forest Agency, Bulgaria
. Forest Research Institute, Poland

. Kaunas Regional Innovation Centre,
Lithuania

. Baiao Municipality, Portugal
. Slovenian Forestry Institute, Slovenia

e Castilla and Leon Wood and Forest
Services Center, Spain
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EFFEMIS is an INTERREG IVC Capitalisation project running from 1st November 2010
until 30 October 2012.

The project aims to pool Good Practices (GPs) on exploitation of the usage of
Information systems in order to early detect, efficiently manage and handle forest fires
and assess the damage caused and ways for regeneration.

EFFMIS focuses on the exchange of GPs among the regions and will seek to develop
regional action plans for how each region can position itself better in using
iInformation systems to protect its natural resources against fire.
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1. Early detection and visualization of fire propagation;

2. Forecasting of danger zones based on "fire environment" analysis;
3. Risk assessment during panic evacuation;

4. Optimal spatial distribution of service vehicles;

5. Fire suppression services routing;

6. Rule-based knowledge representation and scenario management;
7. Post-fire impact assessment.

objectives

1. The protection of the environment and prevention of the danger of fire;

2. The forest monitoring and early detection systems to increase each region's readiness to
respond in the most prompt and efficient manner,;

3. Improve the effectiveness of regional development policies in the field of fire forest
detection and management, specifically in improving the capacity of the responsible
authority;

4. The identification of each region's specific needs;

5. The exchange of experiences and good practices about the regional policies, m
systems that are used for the early detection and comparison of wildfires in s
such as forests.
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Good Practices (GPs) evaluation matrix

Sarvice (name - short gescription)

| SF5 |

ES3
INFOGY

| GFT |

I. Monitoring & Detaction

L1

Feal-ima monioang of meieorolgical INformation
(locally collected data)

x

Real-ime automated wisual monitoring (video cameras.
on location, satelite Images, &1

®

Feal-ime sensor network dala acguisioon and
monitoring
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X X[ X [x

Flre getection based on geostatonary saieliie

Area monitoring on demand for fire detection
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ig=ographic and other Information for the support of all
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®
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Detalied land use mapping based on neld wisits

X
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Cariographic base Leed for land management,
planning and Investment for fire prevention

x (%

x
»
*

lodalling & Sir

1

Development of GIs Maborm (combnation of High
Resolution satelite Images and Digital Elevation
Mooeis)

n2

ModeFbased creanon (dally weekiyannual) of re
analysis/risk pradicion maps - Early waming sysiem

]

Development of case speciic el model based on
locally collectd material

x

Provision of Fire Spread simulation modeling ool

X
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x|
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‘Call cenier integranon

Ed

.3

Development of Web applicaton Tor Information
diffuslon with different kevels of access

.4

End-UEeT cOllaboration tools 1or CIisks management -
|S-pased collaboration environement

W5

Fea-tme misson panning (sHuaton analyss,
dispatcher, scenanos handling,

[ x| x|

x| x| X [XX

V.6

EvacUuabon sk assesment

x|

T

Management, racking and oplimal Geirulion of fire
flieet units & respurces (vehickes and pedestrian units )

® [® x| X[ X |x=]

*

®

Calculabon of opiimal ToUEs and accass Ume -
Emergency Routing

E

Fecording of Fire HIstory

Production of Meiadata & management, fie extraction
for post processing (EC Directive INSPIRE
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*
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About 30 Good Practices (GPs) have been selected

ropean Congress
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Distribution of Good Practices

10 GPs Visible cameras 1GP 10 GPs
4 GPs

Thermal cameras
1GP

Satellite images
1GP
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From Greece

INFOFIRE
SAFER

Advanced technologies used (GR1):
esatellite images
sorthophotomaps
egeographic information system applications
«fire simulation models

*meteorological data and digital network for
supervision of fire forests connected to the
Geographic System
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Detection by smoke image) — fire alarm indication. System
calibration with time to improve performances

Supporting data from meteorological sensors, cameras,
fire spread simulation
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ES3 - INFOCAL

ES4
ES5

ES6

N4

l%\n.;?f,{ SAP TENZA

| N T E R R E G IVC UNIVERSITA DI ROMA

’ “ INNOVATION & ENVIRONMENT
\\ REGIONS OF EUROPE SHARING SOLUTIONS

From Spain

GPS tracking data for vehicles and other resources.
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Weather station for real-time information, identification of greater risk areas, extinction resources

management.

Web-based application for real-time and stastic information diffusion among the engineers, fire

brigades, helicopter, pilot, command centre.

Model for daily fire prediction map.

Brush-out subventions maps for decision making about prevention. Information System for

correct subvention.
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ES1 - NOMOQ GPstracking data for vehicles and other resources. |- 7

EMERCARTO Project

Control of 301 vehicules and teams’ position every

minute.
Alarm button.

NOMO Project

Positive experience with 50 GPS
locator equipment to measure wildfire
surfaces.

NOMO sends perimeter- polygon
straight to the Province Operation
Room.
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Pantalla LCD

- Ranura para
tarjeta SIM

MISERIA Teclas de

funcionamiento

Conector USB
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ES2 Weather station for real-time information,

identification of greater risk areas, extinction
resources management.

Surveillance tower(1), 24h/day working. 13 cameras are available

Torre de 35 metros, con sistema
de vigilancia instalado y funcionando

v

Sl Torre de 35 metros, con sistema
de vigilancia instalado y funcionando

ﬁﬁbaﬁt
“"“bnm,q_nqq Distancia entra torres: 18 km.
‘hﬁf;a
= = ==
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ES2 Weather station for real-time information,

identification of greater risk areas, extinction
resources management.

Video-wall at the Command Center, with
information from 13 cameras

HANDICAP:

The system needs real visibility to
detect hot spots. Smoke can be
undetected.
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IT1 - SFIDE Fire detection and monitoring system based on geostationary satellite (SEVIRI sensor)

IT2 - CICLOPE Automatic real-time monitoring system based on visible cameras.

h {
o e

SFIDE acquisition and processing sys
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PL1 - NFFIS National Forest Fire Information System. A software for annual updating of the
number of forest fires, burned areas, other detailed info.

PL2 - Wlld FDS Wild fire detection system based on cameras on tower.

PL3 - FF Meteorological information collection (temp., wind, humidity, precipitation, etc.)

for fire risk forecast

RiskforeSys

7™ EUropean Congress
on REgional GEOscientific Cartography
and Information Systems

t: ble Gao-Management

Sustainable Geo




EURCPEAN
o | / / ) SAPIENZA REGIONAL
INTERREG IVC R DEVELOPMENT
n 5ppm (S W™ Recions or EuRonE R soLumons FUND
EUROPEAN FOREST
using INFORMATION SYSTEMS From Poland
PL3 - FF Meteorological information collection (temp., wind, humidity, precipitation, etc.) for fire risk forecast

RiskforeSys

Data collection: daily at 9:00 and
13:00 measurements of the
following parameters: combustible
material humidity (the index material
is a sample of the upper layer of
pine litter taken from pine stand
aged 40-60, growing on the fresh
forest site), air relative humidity
(measurement at the height of 0.5
m in a specific measuring point),
diurnal precipitation, wind speed,
temperature at different ground
levels.

The maps of forest fire risk forecast
are accessible on the internet site:

http://bazapozarow.ibles.pl/zagrozenie.
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Forest Research Institute
Forest Fire Protection

Department
iBl

Forest Fire Danger Map
prepared by
the Forest Fire Protection Department
{on basis of the method of

Forest Research Institute)
in 42 prognostic zones, daily updated
from April to September.
Date Today

(2012 - J05 ~J09 ]300 -]

Show Print
Show on the map:

Forest Fire Danger
2012-06-09  9:00

Forest Fire Danger
W - Hizh

[ - Moderate

O - Low

W - No danger

[ - Region no forecasting
O - Mo data
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From Slovenia

SL1- KARST Video observation system. Under operator control

SL2 Spatial model of forest fire danger. Daily map of fire danger based on empirical model.

SL3-eGIS UIME Collection of meteo data for fire prediction

SL4 - FWI Development of Fire Weather Index.
SL5 Forecasting fire behaviour. Development of fire spreading maps.
SL6 Methodology for defining the grade of forest fire hazard
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Fuel classification system |Number of fuel Country of ap|

types
NEDRS L e SL2 Spatial model of forest fire danger.
NFFL fuel types 13 USA ' Daily map of fire danger based on
ECGS 216 USA ‘ empirical model.
McARIE TR iR g AEvaIE SL4 - F\W| Development of Fire Weather Index.
FBP fuel types 16 Canada
Prometheus fuel types 7 Europe - Mediterranean countries S L 5 Forecasti ng fire behaviour.
Development of fire spreading maps.

Standard fire behaviour fuel 40 USA
models B

Austria Austria

Slovenia

BN

Slovenia

Aley

Aley

Croatia

Croatia

Karst forest management area

Meteorol | stati
Karst forest management area L ] eorclogical station

Railway

Railway
Altitude

*  Forest fire location

Forest study arsa

Mapscale 1 : 500.000
4153 6 9 12

Mapseale 1 : 500.000
0 25 5 10 15 20

kilomeder kilometar
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Fire Information |

SMD Imidex of Fire Danger
Field Vegetation Cover
IoLI00 BE UTC

] . it . _Iat -, Ton - - Date - -UTC-,- P%

Data from EUMETSAT, Satellite: MIET0S, 4400522 828,312_5,1_{),1_0,10 02 2011 0930.T.54

Date: 2011/02/10 15:30Z 43247 24 941 314 4,1.0.1.0,10.02 2011,0930,T.61

Seale of Fire Riske | Row: 3214 Col: 1473 Lat: 42.730 Lon: 24 428 4354622 843.312.3.1.0.1.0,10.02 2011.0930,T.54

[P 'ﬂ‘-lﬂlnl’m T R =R ~ Row: 3215 Col: 1472 Lat: 42 776 Lon: 24 481

42.619.26.771.321.1,1.0,1.0,10.02.2011.,0930, T, 73
42 616,26.787320.5,1.0.1.0,10.02 20110930, T,73
10 February 2011 Land Surface Status 472595 24.760312.4,1.0.1.0,10.02.2011,0930.T,54
n 2l 42311,24.476,334.4.1.0,1.0,10.02.2011,0930.T.86
: i 4223624 488 312.2.1.0.1.0,10.02.2011,0930,T,53
Maps of Soil Moisture d 7
. . Satellite Inf ’ Maps of Canadian Fire
. Deficit Index for Fire atellite Information Westher Infdet
Danger Analysis
- 1 and
Weather Forecasts for Weather Forecasts for 7 Forecasis
todav/tomorrow / davs g
i ¥ i".rpueua:a'aa 12.2.11 - 17.2.11
= ¢ J ; .r a - g LY
N e s
o Forest Fire information System
(5 =3= F3mas B G 1 y
g oo R BG2 Information system for the land
LAMETEA surface status and fire risk
7" EUropean Congress assessment.
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UK1-3D Simulation of fire spread and
Modellin application of serious games as a
9 training aid to fire services

“SESNEEER

5T iuuliill\
Sus FRANSEARENA,

UK2 Mobile application development lab.
Sensor network for collecting data
on current temperature, humidity,
wind speed. Early warning system

s = _ ===

ONE-ON-ONE TRAINING. Train a specific role during an incident.
CLASSROOM TRAINING. An instructor and multiple trainees participate. One trainee is assigned the
leadership role and takes the controls during the scenario.

MULTI-USER TRAINING. This training method allows multiple users to participate in joint training
exercises simultaneously.
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LT1 — Firewatch Meteorological sensors and cameras for automatic surveillance system.
Forest fires in Lithuania in 2001-2011

1800 2,50

1600 -

1400 - 2,00

1200 -

1000 - 1,50
800 - 1.00
600 -

400 - 0,50
200
0 0,00

7

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011-08

——Number of forest fires —=—Total fire area, ha —<—Average fire area, ha

The average fire area in 2011 had increased dramatically because of 1 forest fire in Silute
state forest enterprise i 06/06/2011 (nearby Traksédziai peat bog 268 ha ot forest land
was burnt, maimnly peat land).
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LT1 — Firewatch

From Lithuania

FUND

EUROPEAN
REGIONAL
DEVELOPMENT

Meteorological sensors and cameras for automatic surveillance system.

Installation of forest fires detection systems Firewatch final installation within 2013

» In 2008 Directorate General of State
Forests has organized the preparation of the
study concerning forest fire detection system
model in Lithuania.

~ On the basis of this study, technical
work group analyzed the situation and
recommended to implement over ground
automatic forest fire detection systems in
Lithvama’s forests. :
» Technical work group and experts in 2009 had created technical specification for the
system after demonstration — experimentation of several over ground fire detection
svstems in Varéna state forest enterprise.

10 km distance — clouds of smoke 10*10m should be
detected in any weather conditions
15 km distance — maximum distance when the clouds of
smoke 10*10m should be detected in most usual
Lithuanian conditions.
40km — the clouds of smoke can be detected in very good
weather conditions.
ﬂ, 7" EUropean Congress
on REgional GEOscientific Cartography
¢f| and Information Systems

SFE/NP | Towers SFE /NP Towers
Alytaus 2 Sakiy 3
Anykseiy 3 | Saléininky 4
Druskininky i Siauliy 3
Dubravos 2 Silutés 4
Ignalinos 4 Sventionéliy 4
Jonavos 3 Traky 3
Jurbarko 3 Ukmergés 5
Kaisiadoriy 4 Valkininky 3
Kauno 3 Varénos 3
Kazly Rados 2 Veisiejy 3
Kretingos 3 Vilniaus 6
Kursiy 4 Zarasy 3
nerijos NP
Nemenctinés 4 I§ viso 84
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PT1 Mapping of land for multiple use.
Very detailed description of the land
occupation

PT?2 GIS webmap application.
Development of Webmaps with
different level of information for fire
prevention (land use, water tanks,
watchtower, forest roads, buldozers,
auotbombas, risk cartography,
buned areas, etc.)

PT3 Investment on prevention fire with
GIS Planning (new forest roads and
water tanks, preventive silviculture,
cleaning forest, position vehicles to
early detection). GIS based.

7" EUropean Congress
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From Portugal

Intensive field
work to collect
detailed data on
all polygons

Only “in loco” is
possible to
detailed the
stratification of
vegetation and
fuel load

In addition to the direct collection of information, fieldwork has other indirect
benefits (go a space that no one travels, contact with realities as unknown, "to

feel the essence of the territory” ...)
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PT1

Details of the information collected - Database territorial built

E‘J Two independent strata

|| = tree layer |

Up to three species in each stratum o
: e ol

. ——
i
bt >

S
PO [ T e

: Percentage of each speci

ST =

N on oo |

| = erosion e

= regeneration P =

-

= planting line
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From Portugal

Mapping of land for multiple use. Very detailed description of the land occupation

ACCURACY OF DRAWING — ESSENTIAL TO CAPTURE THE RELEVANT MICROVARIATIONS OF THE TERRITORY

g—

Traditional Cartography
ex. COS5 90 (IGP)



’ “ INNOVATION & ENVIRONMENT
\\ REGIONS OF EUROPE SHARING SOLUTIONS

Thanks for your attention

12-15 June 2012, EUREGEO2012, Bologna, Italy

EUROPEAN
REGIONAL
DEVELOPMENT
FUND



