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Introduction

« We want to characterize in an objective form the possibility of
having a fire in a given region under specific conditions.

« We assume that the risk of having a fire depends greatly on
the weather conditions (climate and meteorology), but also in
the vegetation cover, land use, fire management and socio
economic conditions of the region.
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 The characterization of these classes is very much
dependent on the properties of each region.
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extreme.

The risk of fire is expressed in a scale of classes:
low,
normal,
high,
very high,
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+ If we are using a fire danger index based on meteorological
data we have to calibrate it to take into account the specific
properties of that region.

* In the first place we have to chose a method to estimate the
fire danger index.
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The Fire Weather Index

« There are several fire danger indexes available in the
literature.

* In a study that was done in the scope of an EU project a
comparative analysis between several methods to estimate
the fire danger based on meteorological parameters was
performed.

« We found that the best performing was the Canadian Fire
Danger Rating System.
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Methods considered in the comparative study

Country
Canada
France
Italy
Portugal

Spain
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Method

Fire Weather Index

Risque Numerique

IREPI

Modified Nesterov Index

ICONA Index
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Best performing method in each region and season

Region Season Best Index
Winter Nesterov
IREPI
FWI
Summer Nesterov
FWI
FWI
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* As a consequence of this work in 1993 we recommended to
the EU that the FWI be adopted as a common method in
Europe. Nowadays the FWI is established as a common
language both in science and in practice.

 We actually repeated this comparison in other situations with
several other methods and found similar results.
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Rainfall Rainfall
Relative Humidity Relative Humidity
Wind Speed Temperature

Temperature

Rainfall
Temperature

Structure of the Fine Fuel Moisture Code Duff Moisture Code Drought Code

Canadian FDR e e -
System

Initial Spread Index Buildup Index

Wind Speed IS| BUI

Fire Weather Index
FWI
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R (m/min)

The FFMC as an The IS| as an

estimator of dead estimator of the ROS
pine needles of shrub vegetation in
moisture content field experiments
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Role of DC

Overall assessment ,
of the fire season = = Estimation of the

FMC of shrub
vegetation
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Area (ha)

=
o

The FWI as an estimator of
the average number of daily

The FWI as an estimator of

the average area burned
fires daily
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FWI Class limits proposed by Van Wagner

Very Low

Low

Moderate

High

Very High

Extreme
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Calibration of the FWI

* |n order to calibrate the FWI we propose to use historical data
on fire occurrence (number of daily fires and burned area) in

the same region.

* These data incorporate most of the structural factors: land
cover, fire activity, fire management and suppression

capacity, etc.
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Number of fires
per year in
Portugal from

1980 to2014
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==@l--Inc. > 1Ha

1985
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Burned area per
year in Portugal
from 1980 to 2014
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Calibration for Portugal at District level

A Viana do Castelo

N Braga Vila Real Braganca
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in 1999

Distrito Estacao

Distrito

Estacao

V. Castelo V. Castelo
Braga Porto/ PR
Porto Porto/ PR

Porto/ PR
V. Real

Braganca

Viseu Viseu/ CC

Guarda

Aveiro
V. Real

Braganca

P. Douradas

C. Branco C. Branco

Coimbra
Leiria
Santarém
Lisboa
Settibal
Portalegre
Evora
Beja

Faro

Coimbra/Cernache
Coimbra/Cernache
Lisboa/GC
Lisboa/GC
Lisboa/GC
Portalegre
Evora/ CC
Beja
Faro/ Aerop.

Data from 15 May to 15 Sept. of 1988 to 1996
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PERCENTILE VALUES USED FOR THE INITIAL STEP

Code Weather station
1 <40
60
80
95
>05
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Ref.

District

1988-96

2

3

M

H

Viana do Castelo

20

30

Braga

20

30

Porto

20

25

Vila Real

40

50

Braganca

30

40

Aveiro

10

20

Viseu

30

47

Guarda

25

45

OO |IN|O(N]|BHIWIN ([

Coimbra

23

30

Leiria

20

35

Castelo Branco

35

45

Lisboa

40

50

Santarem

40

60

Setubal

30

40

Portalegre

65

70

Evora

47

65

Beja

50

60

Faro

45

80




Calibration for Portugal in 2015

— In 2015 a new calibration was performed using a new set of data from
a different period and many more weather data.

— The same methodology for calibration was used in this study as well.
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Burned areas in Portugal in
the period from 2000 to

2013
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Weather stations that were
taken into consideration in the
second calibration.

The FWI was calculated for the

Geometrical center of each
District using interpolation of
meteorological data from
nearby stations.
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Nome

Distrito

Nome

Distrito

Viana do Castelo

Viana do Castelo

Leiria A

Leiria

Mong¢ao

Viana do Castelo

Ansiao

Leiria

Vila Nova de Cerveira

Viana do Castelo

Alcobaca

Leiria

Melgaco

Viana do Castelo

Castelo Branco

Castelo Branco

Ponte de Lima

Viana do Castelo

Proenca-a-Nova

Castelo Branco

Braga

Braga

Idanha-a-Nova

Castelo Branco

Cabeceiras de Basto

Braga

Covilha

Castelo Branco

Matosinhos

Porto

Sintra BA

Lishoa

Vila Nova de Gaia

Porto

Torres Vedras

Lisboa

Vila Real

Vila Real

Alpiarca

Santarém

Chaves

Vila Real

Rio Maior

Santarém

Montalegre

Vila Real

Coruche

Santarém

Braganca

Braganca

Tomar

Santarém

Mirandela

Braganca

Abrantes

Santarém

Miranda do Douro

Braganca

Portalegre

Portalegre

Mogadouro

Braganca

Elvas

Portalegre

Torre de Moncorvo

Braganca

Evora

Evora

Aveiro

Aveiro

Estremoz

Evora

Ovar

Aveiro

Settibal

Settibal

Anadia

Aveiro

Barreiro

Settibal

Nelas

Viseu

Alcécer do Sal

Setubal

Manteigas

Guarda

Santiago do Cacém

Settibal

Almeida

Guarda

Beja

Beja

Trancoso

Guarda

Mértola VF

Beja

Guarda

Guarda

Castro Verde

Beja

Pampilhosa da Serra

Coimbra

Amareleja

Beja

Coimbra CE

Coimbra

Faro

Faro

Chile 16-11-16




District

Ref.

1988-96

2000-12

2

3

2

3

M

H

M

H

Viana do Castelo

20

30

15

30

Braga

20

30

15

30

Porto

20

25

15

25

Vila Real

40

50

20

30

Braganca

30

40

30

45

Results

Aveiro

10

20

17

23

Viseu

from the two

30

47

25

45

Guarda

25

45

15

25

OO |IN|OO(L [ |WIN |-

calibrations

Coimbra

23

30

22

30

Leiria

20

35

25

30

Castelo Branco

35

45

35

45

Lisboa

40

50

35

50

Santarem

40

60

33

50

Setubal

30

40

40

55

Portalegre

65

70

50

65

Evora

47

65

50

65

Beja

50

60

50

65

Faro
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Variation
between both
calibrations
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District -ﬂﬂll
-m-

| 1 VianadoCastelo | -5 | -5 | 0 | 5
| 2 Braga | 5]-5/0]5
[ 3 Poto |0 ]-5/0]0
| 5 Braganca | -2 0|5 |10
| 6 Aveio | 5] 7|35
| 8 |Guarda | -2 [-10]-20]-10]
| 9 |coimbra | -2|-1] 0]
| 11 |CasteloBranco | 10| 0 | 0 | 0
[ 12 lisboa | 0 | 5|0 |10
| 13 |Santarem | 0 | -7 |10 -10

(16 Jfvora | 43|00
(17 Bela  [20] 0|5 |15
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Harmonization between Portugal and Spain

SpitFire
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Selection of weather stations
on both sides of the border
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Different fire regimes in both sides of the border:
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"
I
na
P & IR IPEP R I AR 0 At iipii s
t y t . ¢ - L S
X 50 0 is 25 L1 45 58 as ’

PN

bA

IETRIRTRTE TR IR IR RTRTNTN
PETTTRTTRTT TR TITRTTRTI TR TR TTIRITRTIIT

S

Fwe

|

Pontevedra ECaceres

et

Bum t Aeea Pa)

(ETTRTTRTTRTTRTTRTRITRITRITRITRITITRITY

gy i
T T

il

GWIS DX Viegas Chile 16-11-16




-t

AR IEETR

GWIS DX Viegas Chile 16-11-16




Initial Step Harmonized values

ADJUSTMENT OF FWI VALUES THAT LIMIT THE FIRE DANGER CLASSES —
INTTIAL PROPOSAL

ADJUSTMENT OF FWI VALUES THAT LIMIT THE FIRE DANGER CLASSES — FINAL
PROPOSAL

Fire nisk classes — mitial proposal
8l

Viana do Castelo <2 36

Fire risk classes — final proposal

- - 2 3 -
53

Viana do Castelo 36 61
Pontevedra 17 42
28 33 47
4 13
29 45
12

56

55

»

35
Braga <21 27 43
Ourense <2 - > 10 Ourense
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Assessment of overall adjustment

SET BETWEEN THE LIMITS OF FWI CLASSES

Differences

Districts - Provinces Initial Final
0 -1 0
Viana do Castelo - Pontevedra 604 4 ' 634
Viana do Castelo - Ourense 778 7" i 861
Braga - Ourense 814 26 853
Vila Real - Ourense ‘ 1 5% s 858
Braganga - Zamora 7 ‘ 590
Braganca - Salamanca 765 765
Guarda - Salamanca ) 3( 769
Castelo Branco - Caceres 77 793
Portalegre - Caceres 0
Portalegre - Badajoz
Evora - Badajoz
Beja - Huelva
Faro - Huelva
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Conclusion

« The Canadian FWI is a good method to estimate the fire
danger in a given region.

 For it to be effective it needs to be calibrated in each case
using historical data to take into account the meaning of the

meteorological parameters and the role of structural factors.

* The proposed methodology seems to be consistente and
stable.
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 |tis possible to apply this method also to neighbouring regions
in order to harmonize the operational use of the fire danger.

« We intend to extend this analysis to other regions of Europe.
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AEF

8th INTERNATIONAL CONFERENCE ON

FOREST RESEARCH

Conference Chairman: Professor Domingos X. Viegas (ADAI, University of Coimbra, Portugal)

10 — 16 November 2018 ; Coimbra, Portugal

Conference Topics

A wide range of topics involved in this pluri-disciplinar problem can be covered by the authors during the Conference.
Papers or posters dealing with the most relevant topics related to forest fires on a scientific basis will be accepted. These
topics are only indicative therefore submissions can cover other relevant aspects:

= Human and Institutional factors = Remote Sensing = Economic Issues
= Forest management and Fire Prevention » Fire Management » Fire Eoology
= Fire at the Wildland Urban Interface » Are Suppression and New technologies » Evaluation and management of burned areas
» Forest Are Risk assessment and Climate Change = Large FAires
= Fire Detection and Monitoring = Fire Safety
Related events
V Short Course on Fire Safety{10 November 2018) | V11l Short Course on Fire Behaviour {11 November 2018}

Contacts Deadlines
The address of the Secretariat of the Conference is: The deadllnes for participating in the Conferance are:
15 February 2018

2
ADAI Tel.: +351 239 790732 30 April 2018

Rua Pedro Hispano, 12 il] Jtuneb E)l;u‘-
3031-601 Coimbra ember 20

C IS an e -
PORTUGAL servatic 30 September 2018
. Dehnltl\.re Program 31 October 2018

www.adai.pt/icffr www.facebook.com/ceif.adai
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