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Forest fire probability mapping in Serbia
using logistic regression
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Forest protection system against fire in Serbia
needs:

mm Forest fire danger rating system

mm Carly detection of forest fire

mm Rapid response

== Restoration of the burned area




~ Forest danger rating system-Why?

Allocation of
resources

Intense
observation

Early detection

Reduction in
burned area




Early detection of forest fire -Why?

Rapid
response

Reduction in
burned area




Rapid response-Why?

* distance to the
settlement

* distance to industrial
facilities

* distance to roads

distance to water intake



Restoration of the burned area- Why?

Multi risks!
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Forest fire
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Insect
outbreaks
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TABLE 11.1 Characteristics of Common Weather-Based Fire Danger Rating Systems and Indexes”

Fire Danger System
or Index

Angstrim Index

Baumgartner Index

Canadian Forest Fire
Weather Index System

Fire Danger

Characteristics
Daily index

Cumulative {5-day)
index

Cumulative daily fuel
moisture codes; daily
fire behavior indices

‘Daily index

Primary Input Application

Parameters Locations References
Temperature, relative Sweden, Scandinavia, Chandler et al. (1983)
humidity Germany Holsten et al. (2013)

Precipitation, potential Germany, Slovakia Holsten et al. (2013}

evapotranspiration

Temperature, rainfall
amount, relative
humidity, wind sp

Argentina, Canada, China,\_ Van Wagner (1987}
Chile, Fiji, Indonesia, Taylor and Alexander
Malaysia, Mexico, X006}

New Zealand, Portugal, ,
South Africa, Spain,
Sweden, Thailand,
United Kingdom,
United States (Alaska,
Florida, north and
eastern states),
Venezuela; Europe and
MNorth Africa, Eurasia,
global, Southeast Asia,

Temperature, relative
humidity, precipitation

Setzer and Sismanoglu
(2012)
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Why FWII?

- COPERNICUS Gpe?m!%

European

Commission Emefgenw Management Service (http://copemicus.eu/)
iflec. ;
mw".em&“ (http://ec.europa.eu’) > JRC EU Science Hub {https://ec.europa.eurc)
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Republic
Hydrometeorclogical

Numerical Weather Predict

Fire Weather Index +381 11 3050 ¢

numerika@hidmet.gov.rs

E . Fire Weather Index: TUESDAY 07.11.2017.
FHpHAKUE Latinica
Alarm homepage
Station c ; FIRE DANGER
Meteoalarm 9
pali¢ 15.2 52 4 0.0 a5 16 442 5 239 5 Lo
Hydraalarm Sombar 15.3 50 g 0.0 S 17 382 11 31 18 Maoderate
Novi Sad 14.5 62 & 0.0 84 13 402 % 24 14 Moderate
FWI Zrenjznin 15.1 56 & 0.0 85 20 08 10 36 18 Moderats
Kikinda 15.7 s0 s 0.0 86 22 512 7 41 14 Modarats
FWI - forecast Loznica 16.8 50 2 0.1 86 15 178 4 25 7 Low
: 5. Mitravica 16.2 &0 7 0.0 24 14 3/E& T 35 12 Low
UV index forecast valjeva 14.3 63 3 0.0 84 12 220 = 31 s Low
Beoarad 14,5 62 4 0.0 a5 12 432 5 23 B Lawe
Heat / cold wave Kragujevac 14.8 g3 2 0.0 84 13 287 3 22 5 Lawe
=. palanka 14.3 s3 4 0.0 84 0 4 4 18 & Low
Feedback Crni Vrh 2.3 100 7 0.2 33 1 142 0 1 o Very Low
- Megotin 8.7 97 1 0.0 73 1 356 1 26 1 Very Low
Documentation Zlatibor 9.8 70 3 0.1 81 4 5 2 4 1 Vary Low
Siznica 9.7 7 7 0.0 a3 8 243 & 15 B Lo
Meteoalarm EU Pofaga 10.1 B2 o 0.0 51 & 212 o0 11 o Vary Low
Kraljevo 15.4 58 5 0.0 82 & 157 4 17 5 Lowe
© 2008 - 2017 Copyright RHMS Kopaonik 4.5 g7 7 0.0 75 2 E 3 1 1 Very Low
Krufevac 16.2 54 4 0.0 86 11 298 5 21 g Lo
NiE 16.7 52 2 0.0 a5 12 3?5z 22 5 Lawe
Leskowvac 17.2 33 1 0.0 a5 ie 27 2 27 3 Lo
Zajefar 5.0 =11 3 0.0 a5 i35 3e0 1 27 1 Viery Low
Dimitrowgrad 14,7 30 =1 0.0 ar 15 2597 = 27 15 Moderate
\ranje 14,8 &0 3 0.0 85 12 350 4 32 7 Lo

Data updated: 13:3507.11 2017
FFMC - Fine Fuel Moisture Code
DMC - Duff Moisture Code

D€ - Drought Code

IST - Initial Spread Index
BUI - Buildup Index
FWI - Fire Weather Index

E Mare information.



FivpuaKUa Latinica

Alarm homepage

Meteoalarm

Hydroalarm

FWI

FWI - forecast

U index forecast

Heat / cold wave

Feedback

Documentation

Meteoalarm EU

) 2008 - 2017 Copyright RHMS

Fire Weather Index

Fire Weather Index: TUESDAY 07.11.2017.

- (3
LT

. - Very Low and Low.

- Moderate,

Numerical V

Veather Predic

+381 11 3050 923
numerika@hidmet.gov.rs

Backa:

Banat:

Srem:

Beograd:

Zapadna Srbija:

Sumadija:

Pomoravlje:

Istofna Srbija:

Jugoistocna Srbija:

Jugozapadna Srbija:

Kosovo and Metohija:

Click here for more information.

Moderate

Moderate

Low

Low

Low

Low

Low

Very Low

Moderate

Low

Moderate



Retrospective analysis of forest fire in Serbia

—

Historical data
(Location & Dates)

Calculation of all
FWI components
for 25 weather
station)

Generating of
topographic
data for each

fire event
1. aspect
2. altitude

3. inclination

Generating of data
vegetation type

Broad-leaved
confers
mixed
shrubs
Pastures,. etc

e wh e

Generating of data about
the anthropogenic effect

Distance to road
Distance to settlement
Population density
Distance to arable land,
etc

B W e

Creation of maps
for each FWI
component and
each fire day

Collection of
interpolated data
about each fire
event from the
maps

Database about the forest fire
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2016
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Regional statistics

Sumadija and western

Belgrade Southern and Eastern Serbia
Serbia

Forest fire event 2012-2016 19 98 199
Average burnt area 1.57 16.54 32.29
cause (% men) 73.7 39.8 (45.9) 52.8 (46.2)
Type of forest fire
ground (%) 100 77.6 76.4
crown (%) - 5.1 4.0
combine (%) - 17.3 14.1
Type of vegetation
Conifer forest(%) 10.5 58.2 25.1
Broadleaved forest(%) 89.5 28.6 50.8
Mixed forest(%) - 5.1 -
Pastures and meadows (%) - 5.1 11.6
Shrubs and (%) - 3.1 12.6




Regional statistics

Sumadija and Western Southern and Eastern
Belgrade
Serbia Serbia

Aspekt

N 42.1 30.6 24.6

E 31.6 14.3 23.1

S 15.8 36.7 32.7

w 10.5 18.4 19.6
Average altitude 116.74 844.38 612.75
Average distance to settlement (m) 1394.81 3879.42 3575.70
Average distance to road (m) 420.42 1487.81 1648.40
Average distance to water (m) 1463.00 4903.26 5671.28
Average FWI indices during the fire
FWI 20.38 26.45 30.62
FFMC 88.95 88.83 91.62
ISI 9.02 9.12 10.95
DMC 46.33 81.89 96.17
DC 235.95 332.32 381.77

BUI 60.62 99.73 115.16
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D Granica sumsakih podrudis
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Digital elevation model
with a resolution of 3
ArcSEC
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Legenda
[ Granica sumekih podrutja

CORINE Land Cover (311-324 + 3

[0 Broac-lesved forest
I conitecous forest

I Mixec forest

g. [0 Transiticns woodland shrub
=
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High - 458331
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FWI raster of interpolated
data using method of Kriging



Prediction model

Matching criteria:
1. 5 years average FWI

Matching method: Propensity score matching §

Tested variables that contribute to the fire
occurrence:

1. Distance to road

2. Population density

3. Distance to settlement

4. Aspect (exposition)

5. Average altitude §

Prediction accuracy

75.0%

Forest fire occurrence )

probability map

Legenda

| | Geanca Sumskin podnatia
Verovatnocta pojave poZara

I 0003420 - 0005740
B 0.005741 - 0.009380
Q003981 - 0015840
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0.021931 - 0 250820
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Verovatnoca pojave pozara
B ©.000430 - 0005720

D Granca sumsiin podnatia
B 0.005741

Legenda
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7mu:o
0.009581 - 0.015840
B 0015821 -0,021830

Verovatnoca pojave poZara
B 0.000430 - 0.005740
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B 0.021531 - 0.280820
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Thank you for your attention!






Flammability
(Xanthopoulos et al. 2012)

10 15

8 12

6 9 12 15

4 6 8 10

2 3 4 5

2 3 4 5

Forest fire occurrence probability
low moderate high ekstreme
]

1-5 6-10 12-16 20-25
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Calibration and risk assessment in
other countries
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TN lzracunavanje gr=
™) FWI, BUL..... 5) = Fire Weather Index

Internet
—

Univerzitetu Beogradu

Sumarski fakultet

SmEmP ‘
Centar zaistraZivanje Ssumskih pozara

—_— My '., N
T I - A -
Database DBEMS Website Code

Koncepteptulana Sema prikupljanja i dobrade podataka o vremenskim uslovima
i FWI sa komponentama
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