Automated Fire and Flood Hazard Protection System |
Auto_Hazard Pro &2
11N rocunure

Jan 2002 - Dec 2004

J"_""“f‘_"\.f—\
£ G
. EEREE

s T ) 07

A e o

8_\'}21:: site: www.autohazard .org




Final Brochure |
dan 2002 - Dec 2004

AUTO-HAZARD PRO,

a European Union-funded
research project, has been
designed to improve the level of
technological development on
wildfire and flood risk
management in Europe, and
therefore, to help authorities on
taking the appropriate actions to
protect the environment and
humanris. The Automated Fire
Hazard Protection System
integrates real-time and on-line
fire and flood hazard
management schemes

into a GIS-type platform.

Specific results include:

(i) a geographical data base, with
electronic information (i.e., fire
occurrence, topography, soils,
weather, vegetation, land use,
administrative and technical
resources) and digital mapping
capabilities for natural hazards,
fire protection and effects
mitigation;

(ii) a Decision Support System
dealing with proactive planning
and emergency management of
real-time fire episodes, including
weather data management,
geographical data viewer, a priori
risk forecasting, automatic fire
detection, optimal resource
dispatching, and post-fire effects
in the format of a flood warning
madule.

and
GIS Cartography

Multi-spectral QuickBird
satellite images (2.5-m
resolution) for the whole
island of Lesvos, Greece,
and for the forest area
within the Province of
Madrid, Spain, and IKONOS
I-m panchromatic and 4-m
multi-spectral data for
Samos Island, Greece, were
used to extract useful
geographical information
to study and monitor the
wildfires and floods (e.q.,
fuel models, road
netwarks, land-use
boundaries, watersheds
and stream networks, etc.).

The appropriate database

was developed and
integrated into the DSS; the
database was also used as
input to varicus simulation
models and for mapping
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management and analysis
of the information were
based on advanced and
automated methodologies
using remaote sensing. OFS,
digital mapping and
Geographic Information
Systems (GIS).
Development of the
prototype system was
accomplished on 3 study
areas in Greece and Spain,
with the potential to later
encompass whole regions
of EU countries on
operational basis.
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Software Application and
Network Infrastructure

The AUTO-HAZARD PRO Decision Support System (DSS) is the
outcome of the program that integrates and automates the
methodologies and the scienfific results of the work done along the
project, by using a user-f‘rimdlygraﬁhiml interface {Figure 5).

It is an integrated system, that when installed in a operational
management center can provide to decision makers important
information in regard to proactive planning and the level of
readiness with the help of danger forecast, the fire detection by
using a multi-spectral camera, and the fire simulation. It can also
i propose to the manager the load of air and ground forces that
should be dispatched. Furthermore, it includes functions

Figure 5: & smanshot of the
AUTO-HATARD PRO DEE.

regarding flood forecast and estimation of soil erosion as a post fire
effect.




The DSS philosophy was to create a systerm that
supports effectively its end-users along the
whaole fire risk management process (and
externally flood hazard) by means of a fast and
easy to use interface, which allows taking
advantage of the capabilities of the diverse
technologies, models and systems it integrates
(i.e., GI5, communication software, automatic
fire detection. fire risk index generation and
flood risk generation models). Thus, the user-
friendly and efficiently designed application
allows the user viewing the meteorological
conditions, checking the fire risk in different time
horizons, simulating the propagation of a fire or
sending messages fo }:i’re-fighiing rESOUrCES
(Figure &) through dif{erent communication
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technologies {SMS, e-mail and Net sending).
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Figume & Eveml message sending.

The AUTO-HAZARD PRO D35 is divided on six main
modules that allow the user visualizing different
kinds of information and performing different
tasks that will support him/her during the whole
fire management process.

These modules are: Fire weather module, Fire
detection module, Fire danger rating module,
Fire propagation simulation module, Resource
dispatching module and Flood danger module.
The |'i'na| application provides capabilities of
simultanecus visualization of different informa-
tion (fire danger indices, available resources and
active fires), fire alarm information management
and resource information management.
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area. This is also confirmed by the interrogation files of the
Fire Department.

« The operational use had satisfying results. iz out of 28
fires, from lune till September 2004, ignited in areas classi-
fied as "Medium Danger” and 16 ignited in "High Danger”™,
Mo areas classified as "Extreme Danger” while, rarely, very
stnall areas classified as "Very High Danger.”

& The Fire Probability Index (FPI) is suitable for mid=-term
forecast of wildfire danger.

Figure 2
Falative Fira
Probability Index
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Bugast zoog

In addition, the fire propagation simulation
estimates the severity of an incipient fire by
predicting fire size (area and perimeter), fire
spread speed and direction, energy release, flame
length and intensity (Figure 9); predicts possible
threats and damages (Figure |1:£ assists to plan

tactical operations, and select and dispatch re-
sources (Figure 11).

Innovative Wildfire
Risk Forecasting

An innovative large scale Wildfire Danger Rating
System (WDRS) was developed. The main output
of WDRS is the Fire Danger Index that is based on
Fire Weather Index, Fire Hazard Index, Fire Risk
Index and Fire Behavior Index (Figure 7). These
indices are not just a relative probability for five
occurrence but a quantitative rate for fire danger
appraisal in a systematic manney. Six indices
maps are generated for bioth the current day and
the next four ones. The function mapping of the
indices is accomplished with Mtlﬁcl’al Meural
Networks (NN), and the training of NN is based on
histerical fire data.

Figure 7: The AUTC-HAZARD PRD fire darger rating module.

The validation of Fire Probability Index was
performed during summer l:u)f 2004 in the study
area of Lesvos Island (Figure 8) and concluded to:
« The fire ignition in Lesvos is depended mainly
on human factors, regardless the size of burmed

Figume 5: Mags of Linzar istensity (1), Potemtial Crowe Fire b}, Aate of Spread (ck
and Potesstial Los Index [d} in 1ewalution of 20 m., Madrid Prowince, Spéin,

Figure s The AUTO-HAZARD fire propagation smulaton modoke.
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Figure i The AUTO-HAZASD respurce dispatching moedule

Post-Fire Flood Forecasting
and Erosion Hazard

The AUTO-HAZARD PRO has assessed the flood
phenomena as post-fire incidents on the
island of Samos, after the devastating fires
and floods of the year 2o00. The selected
watershed (i.e., Imbressos River) was studied
and the pertinent flood control responses
were examined, analyzed and evaluated,
particularly considering their range of
applicability (Figure 12}, The estimation of
flood risk in real-time and the long term
estimation of soil erosion risk independent of
real-time were the two basic aspects of the
Flood Module of the AUTO-HAZARD DSS (Figure
13}, The Flood Module is based on two separate
procedures, namely the Tepmces-siﬂg and
the on-site analysis procedure. Two modeling
methodologies proposed and developed to
evaluate the flood risk of a catchment and
estimate the soil erosion in burned
catchments using GIS platform for Samos
Istand (Figure 14).
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Automated Forest Fire Detection

A new ground-based forest fire detection
system was developed and demonstrated on
Lesvos Island, Greece, and near Madrid, Spain
(Figure 15}, The detection system consists of a
multi-spectral camera that detects the smoke
via its near-infrared channel and provides

Figuee s5: Forest Fire Detection System.
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Figures kbelow show two chavacteristic metearological
conditions that ave divectly associated with fovest-fire
spreading and floods, vespectively. In particulay, Figure 12 b Ll I BRI W
shows an example of the 7end-howr SKIRDNSES forecasted S R = s R e | Ty
wind field ower Greece, together with the meteograms for The best treatment of forest-fire spreading and the accurate prediction of
location in Leswos [Molywos; the model has predicted high floods ave close by conmacted with the spatioterm poral accuracy of wind
wind speed over the segean reaching 1z mss and 6 mss in and precipitation forecasts, vespective by, provided by Mumerical Weathey
Lesvos Is land (Molkywos). S ook wind conditions are often re lated prediction CNW P mode ls, The statistical analysis performed s howed that
to fovest-fire spreading . SKIRDMNFEta forecasting skill vemains high even for the sth day forecast
Cexarnple in Figure 2.
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Discrepancies, systematic or not, from the ohservations always exist, The
forecasts were validated with Remote Automatic Weather Stations (Figure
22) observations, and further improvement of the forecasts was carried ow
by developing and vsing a Kalman filteving tec hvique to SKIRCMSEta
outputs.
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