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THE JULY 19-20, 2022, PENTELI (ATTICA, GREECE) WILDFIRE

On July 19, 2022 (17:19) a wildfire broke out on
Ntaou Penteli area.

The fire moved southwards due to strong north
winds, to lower altitudes towards Anthousa, Ntrafi,
Dioni, Pallini towns as well as Penteli settlement to
the west.

The fire burned mostly through shrub vegetation,
pine trees and parts of agricultural land, leading to
impacts on the environment, infrastructure and
buildings.

One person committed suicide after seeing his
house suffering damages from the fire.

The local population evacuated the above
settlements as the fire was moving southwards and
as the fire fighting forces (fire service, local
authorities and volunteers) were operating in the
area with land and aerial units.

The fire was extinguished in 20t of July.
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FIRE INVENTORY

Since 1981, several significant fires have been recorded on Mount Penteli.
Eight of them affected part(s) of the July 2022 burned area.

Burned Zones AL
(ha)
m Dionysos, Penteli, Ekali, Pikermi, Gerakas, Marathonas 2500.0 2
Agios Stefanos, Marathonas, Sounio, Stamata, 1100.0
Dionysos, Mandra, Pallini, Palea Penteli, Ntrafi '
Pikermi, Pallini, Ntrafi, Anthousa,
ek 2 Penteli, Kallitechnoupoli, Neos Voutzas U
1998, August Stamata, Dionysos, Rodopoll_, Semeli, Anthousa, Nea 9000.0
Makri
2005, August Rafina, Agia Tr|ada,_ Agia Kyrlak_l, Neos Voutzas, 1000.0
Kallitechnoupoli
2007, August Penteli, Politia, Drafi >10000.0
2009, August Grammatiko, Marathonas, Pikermi, Pallini 21000.0
2018, July Daou Penteli, Neos Voutzas, Kokkino Limanaiki, Mati 1275.9 102
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EXTENT OF THE FIRE-AFFECTED AREA

The fire burned the south and southeast slopes of Penteli Mt,
affecting the catchment of Mega Rema River that drains the area.
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EVOLUTION OF THE FIRE

The image illustrates the beginning of the fire at approximately 17:38, on July 19, 2022. It developed in
two linear fronts. The first front headed south and south-east towards the Ntrafi community (in the right
side of the image) and the second headed west towards the Old Penteli settlement. The strong wind
resulted in the formation of new spot fires at long distances (Photo credit: MSc C. Karakitsakis).



A& L Newsletter of ISSN 2653-9454
it m Environmental, Disaster, and Crises Management Strategies Issue No. 27, July 2022 | 7

EVOLUTION OF THE FIRE
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Image captured the first day of the fire (July 19, 10:48 pm)
(Photo credit: Prof. E. Lekkas)
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The second day of the fire (July 20, 07:40 am)
(Photo credit: Prof. E. Lekkas)
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EVOLUTION OF THE FIRE

In the morning of the second day. The fire threatens houses.
(Photo credit: Prof. E. Lekkas)
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EVOLUTION OF THE FIRE

The wildfire had immediate impact on the building and natural environment.
(Photo credit: Prof. E. Lekkas)
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EVOLUTION OF THE FIRE

A P Images captured during the second day
of the fire on July 20, 2022 (Photo credit:
Prof. E. Lekkas).

AThe fire front burning at lower altitudes
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LAND COVER BASED ON CORINE 2012

1 1
{‘ EONIKO KAI KATIOAIETPIAKO ITANEIIZTHMIO AOGHNOQN
TMHMA I'EQAOTTAY KAI TEQITEPIBAAAONTOX
TEM X "TIPOAH'YH & AIAXEIPIXH OYEIKOQON KATAXTPOOON"

YIIOMNHMA
TexvnTEG EMIQPAVEIEG
M AGCUVEXAC QOTKOC I0TOC ®Quoikn BAGoTnon
- MEeTaAAEUTIKEG TTEPIOXEG - Adon kwvoeopwv
Meploxég aoTikou TTpacivou C MooAiBada
KaAAiepyoUpeveg ektdoeis [l ZxAnpoguiiki BAGotnon

[poinym kar Awyeipion

Dooikdv Katastpopdv
SUPTIAéypaTa KAANEPYEIDV MeT £¢ 5A0WBEIC - Bapvwd! G0 Anpov IMevréing
D HTTAEYH Py - apatikég SaowiEIS - BapvwOEIg EKTATEIG KRS 0c NOrEapics
Opia Afpwyv Abiva 2016

Vegetation covers approximately 70% of the area. The main part of this vegetation
consists of transitional forest-shrub lands and remnants of coniferous forests.
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PRE-FIRE ENVIRONMENTALLY SENSITIVE AREAS

485000 487500 490000 492500 495000
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TILM.Z"TIPOAH'YH & AIAXEIPIZH ®YXIKQN KATAXTPODPOQN"
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- AuvnTiké guaiobnreg - P
- Euaiobnteg - F1
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Euaio6nteg - F3 1 ‘ — i
. y ‘ N [pdinyn kot Awyeipion

- Kpioipeg - C1 'y Duowdv Katastpophv
Anpov IMevtéing

- Kplenpes =2 ' ‘ AEEavVEpog MréproPitg
Oplu A(“.va _ e e i Aeﬁva 2016

Municipality of Penteli is characterized by critical and sensitive areas,
with almost 30% of the total belonging to the critical categories.
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GEOLOGY OF THE FIRE-AFFECTED AREA

NE ATTICA UNIT
(Lower Unit of Attic-Cycladic
Crystalline Complex)

UPPER|—0—0p—0 —0 —0—0p—) Marls, sandstones
MIOCENE|9—0—0—0=0 —p—0( and conglomerates

UPPER
CRETACEOUS

Neritic marble
sequence

UPPER
TRIASSIC
Blue-grey marble

Meta-volcanosedimentary
sequence (schists, quartzite,
metabasite, and acid
meta-volcanics)

e LR e From Lozios et al. (2019)
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IMPACT OF GEOLOGY ON THE FIRE EVOLUTION

Marbles

Schists

Fire limit following geological boundaries
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GEOMORPHOLOGY
FIRE DETECTION AND HYDROGRAPHIC NETWORK

Southward view from Penteli Mt.
close to the location where the fire started

The fire moved southwards through the south and southeast slopes of Penteli (seen above)
through an area of relative sharp relief reaching WUI areas at lower altitudes (far back of the photo).
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C : FIRE DANGER FORECAST FOR ATTICA
S \ COEMICUS FOR 19 JULY 2022

XAPTHE NMPOBAEWHS KINAYNOY MYPKATIAZ MOY IZXYEI MA
Tpitn 19/07/2022

Cors
Kegrups

Fire Danger Forecast
(ECMWF/FWI)

Very Low Danger
Low Danger Rhodes
Moderate Danger PGHOG

I High Danger [ - ; 'aé
W Very High Danger S agy
Bl Extreme Danger KATHIOPIEZ KlNAZ'Nov ) - o

D B <
Very Extreme Danger =2\
. Very g B aven Huepopnvia Exdoong: 18/07/2022 Qpa :12:30
BN 5 KATAITAZH ZYNATEPMOY ®oiBog Oeodupou, AagoAdyos - Mevikég AieuBuvTig
—— OPIA AAZIKON YMHPEZION Npéedpog Opddag Ekdoong

Fire Danger Forecast map issued
by the Hellenic Ministry for
Climate Crisis and Civil Protection,
General Secretary for Civil
Protection

Fire Danger Forecast based on the Fire Weather Index (FWI)
computed from the ECMWF model (8 km)
Snapshot from the European Forest Fire Information System
(EFFIS) > EFFIS Applications > Current Situation Viewer
https://effis.jrc.ec.europa.eu/apps/effis current situation/



https://effis.jrc.ec.europa.eu/apps/effis_current_situation/
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READINESS AND MOBILIZATION OF THE CIVIL PROTECTION AUTHORITIES
TIMELINE OF ACTIONS

July 19 2022 = All the competent government agencies

involved, as well as the Regions and
According to the Fire Risk Prediction Map for Municipalities of the country, are on high alert to
Tuesday 19 July 2022, issued by the General take any measures needed within their
Secretariat of Civil Protection of the Ministry of competence.

Climate Crisis & Civil Protection, a very high risk of N _

fire (risk category 4) was predicted for the Attica . Cltlgens are a_dylsed to be extremely c_:areful and
Region as well, maintaining the risk category the avoid any activity that could cause a fire.

same since Thursday 14-17-2022.

Based on risk category 4:

= The Hellenic Fire Service implements the 2nd
stage of its operational readiness.

» Fire Departments’ personnel are on partial alert.

= Patrols are conducted by Fire Service, Police and
Military Forces.

= Aerial surveillance patrols are conducted.

= As a precaution measure, vehicle traffic and
excursionists are prohibited to enter protected
national forests, forests and vulnerable areas.
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July 19 and 20, 2022

On the afternoon of Tuesday 19-07-2022 at 17:19,
a fire broke out in low vegetation, near the Vagiati
area in Penteli. Fire fighting forces were
immediately mobilized in order to suppress the fire
at its initial stage.

Until the afternoon of 19-07-2022 at 18:00 at least
the following were involved in the fire:

= 78 firefighters with 5 teams of infantry
departments, including 28 Romanian firefighters

= 22 vehicles

= 11 Aircrafts and 5 Helicopters, of which 1
Helicopter of the Greek Army, as well as 1 more
Helicopter for aerial coordination

= Volunteer fire fighters

= Water tank vehicles of Regional and Local
Authorities (OTA)

READINESS AND MOBILIZATION OF THE CIVIL PROTECTION AUTHORITIES
TIMELINE OF ACTIONS

The Chief of the Hellenic Fire Service ordered, all
the Fire Stations of Attica to be put on general alert.
The Directorate for the Investigation of Arson
Crimes (D.A.E.E.) was activated.

The Directorate for the Investigation of Arson
Crimes (D.A.E.E.) was activated.

The fire, due to the prevailing meteorological
conditions, the topography and the type of
vegetation fuel, quickly took significant dimension.

Air Tractor type aircrafts which were performing
their surveillance task at the time, took orders and
headed directly towards the fire, finding out that
their ability to intervene was reduced for reasons of
flight safety, as a result of the weather conditions.
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During July 20, 2022, the fire-fighting forces
managed to bring the fire under control.

Until the evening of 20-07-2022, the following were
mobilized for Penteli fire:

= 485 firefighters with 28 groups of infantry
departments, including 28 Romanian
firefighters.

= 120 vehicles.
= 19 Aerial Means

= The Mobile Operations Center “"Olympus” of the
Hellenic Fire Service.

» Unmanned Aircraft Systems of the Hellenic Fire
Service.

= Volunteer fire fighters.

= Volunteers of the Civil Protection.

READINESS AND MOBILIZATION OF THE CIVIL PROTECTION AUTHORITIES
TIMELINE OF ACTIONS

Water tank vehicles and heavy construction
machinery of Regional and Local Authorities
(OTA).

22 members of the Military’s Defcalion special
team.

626 Police officers with 232 vehicles in order
ensure the safe passage of residents through
the streets and protecting homes from malicious
acts.

45 employees of the Forestry Service.
The Special Department of Disaster Medicine.

National Center for Emergency Assistance
carrying out 30 emergency transports and 50
preventive transports of citizens.
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RESPONSE ACTIONS
ALERT MESSAGES FROM THE EUROPEAN EMERGENCY PHONE NUMBER 112

About the European Emergency
Phone Number 112

In July 1991 the Council of the European Union
adopted a decision regarding the pan-European
emergency phone number 112. According to the
decision the Members States were requested to
introduce 112, free of charge, to offer emergency
services more accessible, especially for travelers. It
was foreseen that the single European emergency
number 112 would operate alongside the
existing national emergency numbers in  most
countries and would not directly replace them!.
Furthermore, a joint Directive of the European
Parliament and of the European Council issued on
11 December 2018 requires that, as of June 2022,
public authorities should be able to use mobile
networks to alert the population through 112 for an
ongoing crisis or an upcoming threat2.

112 in Greece

The 112 service in Greece was fully activated in its
incoming and outgoing components on January 1,
2020, after a 10-month trial period. Until August
2021, 112 was used by the Hellenic General
Secretary for Civil Protection (GSCP) as a mean of
alert messaging and instructions distribution in
several emergency instances related to
earthquakes, wildfires, floods, severe weather
phenomena, COVID-19, dangerous gas leak and
tsunami3.

1 https://eena.org/document/emergency-
communications-the-eu-legislative-framework/

2 https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32018L.1972&fro
m=EN

3 https://twitter.com/112Greece

EMERGENCY

COMMUNICATIONS SERVICE
#112GR- #civilprotect ion



https://eena.org/document/emergency-communications-the-eu-legislative-framework/
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32018L1972&from=EN
https://twitter.com/112Greece
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RESPONSE ACTIONS
ALERT MESSAGES FROM THE EUROPEAN EMERGENCY PHONE NUMBER 112

GR-Alert: E§aipeTika
eneiyovoa ewdomnoinon

) h!(ps [[www 7 . 1 i i
.Clvaro(ectlon ar/el/dasikes 1. Evepyoroinon [N EA 1. Evepyoroinon [N IEA 1. Evepyomoinon [N EA
-pyrkagies , X , ,
Prot & Av BplokeaTe 0To #NTPG(pL EKKEVWOTE TWPO TTPOG &2 Av Bpiokeate oV #AvBovo0 ekkeVIHOTE TWPG B Av BplOKEOTE OTIC MEPIOXEC #ALDVN & #AcTaUENL
#MoAARYN Tipog #TEpaka EKKEVWOTE TWPA TTPOg #Mahhrvn
Il Aaowr Tupkayic oty meplox oag I Acoikn Tupkay& oy Tieptox oag Il Acowkr) Tupkoryid oty Tieploxr oo

https:/www ) , i
.civilprotection.gr/en/all-guidelines (a) 0dnyleg avtompooTtaciag n bit.ly/32VyYzm (b) 0bnyle¢ autompoaTasiac n bit.ly/32VyYzm (b) 08nyiec autonpogTasiac n bitly/32VyYzm (b)
| -

»
18:20 18:45 19:57 20:27 (t)
1. Evepyoroinon IERED
_—, Av BplOKEOTE OTIG TEPLOXEG #MMaAArivn &
3 a_MoAAAV EKKEVWOTE TWPX TIPOG #ITIKEPL
Eneiyovoa eidonoinon wpa o

Yroupyeio Khpatikrig Kpiong &

MoAwtknig MpooTaciag 20-07-2022 1l Aok upkayld oty Tteploxr oag
Enteiyovoa edormoinon wpa 02:50. Av BpioKeOTE 0TI AVaTOMKES Enmvoucm eidomoinon ) ) )
Yroupyeio KApatikng Kpiong & MoAtikiig Meploxés Tou MEpaka , EKKEVWOTE Twpa : Kplm]c & MoAtTikri AKOAOUBHTTE TI 08NYlEG TwWV ApXWV
Npootaciag 20-07-2022 02:00. Av BpiokeoTte oTIg Tipog Avia Mapaokeur] . Aagikr) upkayia Tac £0T - iac [ bitly/32vyYan (b)
TEPIOXES MeVTEAN kal MERLE Tou 414 ITpaTIwTIKO gTnY EPLOXT) 0ag. AKoAoUBNioTE TIg O et
Nogokoueiov, ekKevwoTe Twpa ipog Bplhrjooia . fJVLES TWY apXWV. Obnyieg

fonipootaciag: https:// 1. Evepyoroinon ERENED

Aaoikr| TTUpKayla onv neployr| oag. Akoloudiiote

g odnyieg Twy apxwy. O8nyleg autonpootaciag: Iprotection.gr/el/dasikes-

s Civil Protection Greece
2 02 50. If you are in Eastern

Z= Amoguyete T peTakivnon otn
#A\ewwpopo_Mapabwvog amd Tov kOpPo Tng ATTikhg
050V Ewg To #TTIKE

Civil Protection Greece 20-07-2022 02:00. If you -

are in Penteli _and around the residences o_f_the Nildfire in your area. Follow
Military Hospital 414 , evacuate now to Vrilissia . Protective action
Wildfire in your area. Follow official guidance. s://www.civilprotection.gi
Protective action guidelines: 1

@ Apopoc KAeloTOC Adyw SAOIKAG TTUPKOYLAC OTNY
Teploxn

! 08nyiec awtompootaciog [l bitly/

(b) .
02:00 02:50 04:30 05:37 06:28 (1)

_(b)

(b)

112 alert messages calling near-to-fire areas (a) to evacuate to a certain direction and (b) to secure
buildings from sparks. (c€) to avoid using Marathonos Avenue.
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PANORAMIC DRONE VIEWS OF THE FIRE-AFFECTED AREA

Pre-fire (Google earth)

Post-fire (Drone)
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DELINEATION OF BOUNDARIES OF THE FIRE-AFFECTED AREA
BY USING UAV (DRONE) DATA
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DELINEATION OF BOUNDARIES OF THE FIRE-AFFECTED AREA
BY USING UAV (DRONE) DATA
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Anthousa settlement
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IMPACT ON VEGETATION i
DEFENSE LINES -

Anthousa area Dioni area

Vineyards with the amount of water can hold in their
tissue and olive groves remained intact within the fire-
affected area.
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DEFENSE LINES

efensedines

Vineyards with the amount of water can hold in their tissue,
they become an oasis in a hot environment and a defense living plan for the wild fires.
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BURNED AREA MAPPING USING SATELLITE IMAGES

For the burned area mapping, optical / multispectral
NASA / USGS Landsat 9 and ESA Copernicus
Sentinel-2 images were utilized for the application
of the Normalized Burn Ratio based method.

- Landsat 9 for 20/7/2022 - During the
wildfire (Preliminary Burned Area)

- Sentinel-2 for 24/7/2022 - After the wildfire
(Burned Area and Burn Severity)

Normalized Burn Ratio (NBR) is a widely
applied spectral index for the burned area mapping
and burn severity assessment in remote sensing. It
utilizes the Near Infrared (NIR) and Shortwave
Infrared (SWIR) spectral bands where
burned areas show low and high reflectance
accordingly. The lower NBR values indicate
burned areas (or low/no vegetation areas) while
high NBR values indicate healthy vegetation.

The NBR method is calculated as:

(NIR — SWIR)
(NIR + SWIR)

NBR =

The NBR calculation is performed before (pre-
fire) and after (post-fire) the fire in order to
estimate their difference, the dNBR which is
used for the burned area extraction and burn
severity assessment.

dNBR = prefireNBR — postfireNBR

HAROKOPIO

UNIVERSITY
OF
ATHENS
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BURNED AREA MAPPING USING SATELLITE IMAGES

The Relativized Burn Ratio (RBR) is an index Satellite imagery sources:
that enables accurate Burn Severity assessment for Landsat 9. USGS Earth Explorer
a variety of regions and ecosystems, and it is also Sentinel-2.: Copernicus Open Access Hub
ideal for low vegetation cover areas. It is applied
after the dNBR calculation.
Utilized Software:
ANBR ESA STEP SNAP v. 9.0
RBR = ( ) ESRI ArcGIS Pro v. 3.0, Desktop v. 10.0

(prefireNBR + 1.001)

Burn severity is a term that expresses the degree
of impact that a wildfire has on an ecosystem. It
contributes to the quantification of the impact that a
fire event has on an area-ecosystem, while it
provides useful information for post-fire restoration
and management.

HAROKOPIO
UNIVERSITY

DEPARTMENT
OoF
GEOGRAPHY
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BURNED AREA IN PENTELI — ATHENS SUBURBS

Burned Area as of July 20th in Penteli - Athens Suburbs (Attica)

23°52 23°53 23°54 23°55 23°56 23°57

HAROKOPIO
UNIVERSITY

ATHENS "

DEPARTMENT | |
or b
GEOGRAPHY

Legend
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\:] Burned Area

Tuesday July 20th, 2022,
midday Landsat 9 resulit:

= Burned area: 21.87 Km?
= Resolution: 30 mX 30 m

Images:
= Pre-event: Landsat 9 L1TP
4/7/2022 12:04 EEST
= Post-event: Landsat 9 L1TP
20/7/2022 12:04 EEST

Burned Area:
Calculated from the differential Normalized
Burn Ratio of pre and post event images.

Data:

NASA/USGS Landsat Program
Landsat 9 products
Pre-event:

Landsat 9 L1TP 4/7/2022 12:04 EEST
Post-event:

Landsat 9 L1TP 20/7/2022 12:04 EEST

Projection

WGS 1984 UTM Zone 341 dulyiznes




BURNED AREA IN PENTELI — ATHENS SUBURBS

Burned Area in Penteli - Athens Suburbs (Attica) - July 2022
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Legend

o Settlements

E Burned Area

Sunday July 24th, 2022, midday
Sentinel-2 result:

» Final Burned area: 24.67 Km?
= Resolution: 10 m X 10 m

= Images:
= Pre-event: Sentinel-2A L2A
19/7/2022 12:06
= Post-event: Sentinel-2B
L2A 24/7/2022 12:06 EEST

Burned Area:
Calculated from the differential Normalized
Burn Ratio of pre and post event images.

Data:

ESA’s Copernicus Sentinel-2 Mission imagery
Pre-event:
Sentinel-2A L2A 19/7/2022 12:06 EEST

Post-event:
Sentinel-2B L2A 24/7/2022 12:06 EEST

Y e Projection

WGS 1984 UTM Zone 341 dulyiznes
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BURN SEVERITY AREA IN PENTELI — ATHENS SUBURBS

Burn Severity in Penteli - Athens Suburbs (Attica) - July 2022

23°52 23°53 23°54 23°55 23°5¢4' 23°57

Legend
O Settlements

Burn Severity

Low Severity

Moderate-low severity
- Moderate-high severity

- High severity

Total Burned Area 24/7/2022: 24.67 Km?2

Burn Severity Area (Km?) | Area Percentage (%)
Low 4914 19.913
Moderate-low 11.334 45.928

Burned Area - Burn Severity:
Calculated from the differential Normalized
Burn Ratio of pre and post event images.

Data:

HAROKOPIO |H

UNIVERSITY ESA’s Copernicus Sentinel-2 Mission imagery
oF Pre-event:
Sentinel-2A L2A 19/7/2022 12:06 EEST

Post-event:
Sentinel-2B L2A 24/7/2022 12:06 EEST

Projection

WGS 1984 UTM Zone 341 dulyiznes
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BURNED LAND COVER ACCORDING TO URBAN ATLAS 2018

Burned Land Cover (UA 2018) in Penteli - Athens Suburbs (Attica) - July 2022

23°54

L3 ;t'\\

HAROKOPIO |M

UNIVERSITY
oF
ATHENS
DEPARTMENT
oF

GEOGRAPHY

Legend

O Seftlements

Land Cover type (UA 2018)

11100: Continuous Urban

falbric (S.L. > 80%)

. 11210: Discontinuous Dense
Urban Fabric (S.L.: 50% - 80%)

11220: Discontinuous Medium

Density Urban Fabric (S.L.: 30%

- 50%)

11230: Discontinuous Low

Density Urban Fabric (S.L.: 10%

- 30%)

11240: Discontinuous very low

density urban fabric (S.L. <

10%)

. 11300: Isolated Structures

12100: Industrial, commercial,
public, military and private
units

12210: Fast transit roads and
associated land

12220: Other roads and
associated land

13100: Mineral extraction and
dump sites

13400: Land without current
use

L 14100: Green urban areas

14200: Sports and leisure
facilities

21000: Arable land (annual
crops)

22000: Permanent crops
23000: Pastures

24000: Complex and mixed
cultivation patterns

32000: Herbaceous
vegetation associations

UA Area Area UA Area Area
Code | (Km?) | Percentage (%) | Code (Km?) | Percentage (%)
9 00 0 0.10

9 4 0.054 0

14100 | 0041 | 0165

14200 | 0.029 0.116

11240 0.121 0.491 21000 0.032 0.130

00 00 0.294 22000 | 0.395 1.602

00 0.230 0.9 23000 [ 0.252 1.023

0 0.000 0.00 24000 0.838 3.395

12220 | 1.166 4.725 32000 | 18.302 74.165
Land Cover:

Urban Atlas 2018 (UA 2018)
(Copernicus Land Monitoring Service)

Images:
ESA’s Copernicus Sentinel-2 Mission imagery
Pre-event:
Sentinel-2A L2A 19/7/2022 12:06 EEST
Post-event:
Sentinel-28 L2A 24/7/2022 12:06 EEST

Projection:

WGS 1984 UTM Zone 341 dulyi2022
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BURNED TREE COVER DENSITY IN PENTELI — ATHENS SUBURBS

Burned Tree Cover Density in Penteli - Athens Suburbs (Attica) - July 2022

i Legend
O Settlements . 60-70 %

Tree Cover Density % . 70-80 %
All non-tfree covered areas . 80-90 %
1-10% [ 50-100%
10-20 % Ml oo
20-30 %
30-40 %
40-50 %

W 5060 %

Tree Cover Density % Area [Km?)| Area Percentage (%)
Allnon-free covered areas 23.765 96.306
1-10 % 0.099 0.403
10-20 % 0.155 0.629
20-30 % 0.128 0.517
30-40 % 0.109 0.442
40-50 % 0.124 0.501

Tree Cover Density:
Tree Cover Density 2018
(Copernicus Land Monitoring Service)

HAROKOPIO |H Images

umvs'nsmr ESA's Copernicus Sentinel-2 Mission imagery
ATHENS Pre-event:

DEPARTMENT Sentinel-2A L2A 19/7/2022 12:06 EEST

GEOGRAPHY Post-event:

Sentinel-28 L2A 24/7/2022 12:06 EEST

Projection

WGS 1984 UTM Zone 3411 J0lye2022
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BURN SEVERITY, BURNED LAND COVER AND BURNED TREE COVER DENSITY
RESULTS BASED ON THE PREVIOUS ANALYSIS

Burn Severity

= Moderate-low severity characterizes 45.92 % or
11.33 Km? of the burned area.

= Another significant part of the area (34 %) is
characterized by Moderate-high severity.

Burned Land Cover
according to Urban Atlas 2018

= The wildfire affected mostly Herbaceous
vegetation associations (74.16 % or 18.30 Km?2).

= Important part of the affected area includes
Discontinuous urban fabric.

= Urban Atlas 2018:
= High-resolution land use-land cover for
Urban Areas.
=  Minimum Mapping Width of 10 m.
=  Minimum Mapping Unit: 0.25 ha and 1 ha.
= Source: Copernicus Land Monitoring
Service.

Burned Tree Cover Density according to Tree
Cover Density 2018:

= The most affected Tree Cover Density is
between 10 to 20 %.

= QOther affected concentrations include 20-30 %
and 40-50 %.

= Tree Cover Density 2018:
= High-resolution Forest 2018 dataset.
= Spatial resolution: 10 m.
= Source: Copernicus Land Monitoring
Service.

HAROKOPIO
UNIVERSITY

DEPARTMENT
OoF
GEOGRAPHY
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INFRASTRUCTURE EXPOSURE IN PENTELI FIRE-AFFECTED AREA

Infrastructure Exposure in Penteli, Athens Suburbs (Attica) - July 2022

23°54'F

HAROKOPIO
UNIVERSITY

oF
ATHENS

DEPARTMENT
oF
GEOGRAPHY

Infrastructure Exposure Mapping
Urban Atlas 2018
(Copernicus Land Monitoring Service)

Background image:
Satellite Image of Copernicus
Sentinel - 2B L2A 24/07/2022 12:06 EEST

Projection:
WGS 1984 UTM Zone 34N

July 2022

Legend
O Settlements
@ Hospital (Neighboring to burned areaq)

d Church

B Buned Area
Urban Atlas 2018 - Infrastructures

Il 11100: Continuous Urban fabric

11300: Isolated Structures

private units

13400: Land without current use

14100: Green urban areas

14200: Sports and leisure facilities

11210: Discontinuous Dense Urban Fabric
11220: Discontinuous Medium Density Urban Fabric
11230: Discontinuous Low Density Urban Fabric

11240: Discontinuous very low density urban fabric

12100: Industrial, commercial, public, military and

12210: Fast transit roads and associated land
12220: Other roads and associated land

13100: Mineral extraction and dump sites
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TRANSPORTATION NETWORK IN PENTELI FIRE-AFFECTED AREA

Transportation Network in Penteli, Athens Suburbs (Attica) - July 2022

23°52°€ 23°54'€ 23°56'E

38°2'N

3 % v i DA\ ! . 2 S 3 3 HAROKOPIO
- - .- 3 UNIVERSITY
£

o
ATHENS

DEPARTMENT |§}
oF
GEOGRAPHY |

Legend

o Settlements

B Railway Station
= Railway
B Bumed Area
Road Network

Motorway

Primary

Secondary
—— Tertiary

—— Residential
Local - Other

Transportation Network Mapping
(Roads Data: Open Street Map)

Background image:
Satellite Image of Copernicus
Sentinel-2B L2A 24/07/2022 12:06 EEST

Projection:

WGS 1984 UTM Zone 34N

July 2022
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ROAD NETWORK IN PENTELI FIRE-AFFECTED AREA

Road Network Exposure in Penteli, Athens Suburbs (Attica) - July 2022

Legend

o Settlements
A Railway Station
= Railway

I Burned Area

Road Network according to Burn Severity
Low

Moderate - Low

— Moderate - High

382N

— High

Roads according to
Burn Severity
Low 112.69 49.61

Moderate - Low 97.37 4287

Length (km) | Percentage (%)

Roads Exposure according
to Burn Severity
(Roads Data: Open Street Map)

Background image:
Satellite Image of Copernicus
Sentinel-2B L2A 24/07/2022 12:06 EEST

HAROKOPIO
UNIVERSITY

or
ATHENS

DEPARTMENT
oF

ceoGRAPHY Jif Projection:

WGS 1984 UTM Zone 34N

s 2 July 2022
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INFRASTRUCTURE EXPOSURE, TRANSPORTATION NETWORK AND ROAD NETWORK EXPOSURE
RESULTS BASED ON THE PREVIOUS ANALYSIS

Infrastructure Exposure

According to Urban Atlas 2018, the affected
infrastructure consisted mainly of Discontinuous
medium density urban fabric (code: 11220) with
31.65%.

Other roads and associated land (24%).

High-resolution Infrastructure land types from
Urban Atlas 2018 were used.

Source: Urban Atlas 2018 — Copernicus Land
Monitoring Service

Transportation Network

The wildfire affected significantly the transport
network, mainly residential (132 km) and
primary (57 km) network.

Source: Open Street Map

Road Network Exposure

= Most of the road network is characterized by
Low Severity (49.61% or 112.69 km) and
42.87% (97.37 km) by Moderate — Low Severity.

= Source: Open Street Map

HAROKOPIO

UNIVERSITY
oF

ATHENS
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FIRE RISK MAP
CALCULATED FOR ATTICA REGION CLIPPED TO THE BURNED AREA

The fire risk is estimated
B 2 " | Legend based on 3 factors and 7 criteria:
[ ] BumedArea
i = DEM Derived factor:
-2 = Aspect
B 2-25 = Slope
%2532 = Elevation
B ss-4
=:'5‘f': = Land Use Factor:

= Corine Land Cover 2018.
= NDVI derived from
Sentinel-2 images

= Socioeconomic Factor:
= Distance from major roads.
= Distance from Settlements.

.1 - || Weights were determined
with the use of the Analytic

e Hierarchy Process

23°51'0'E 23°52'30"E 23°55'30°E 23°57'0"E
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WORLD SETTLEMENT FOOTPRINT 2015 EVOLUTION MAP

23°51'0"E 23°55'30"E

23°52'30"E

0 0,250,5 1 1,5 2 Kilometersia® *
T B S e
23°52'30"E

23°51'0"E

23°55'30"E

23°57'0'E

Legend

D Burned Area

WSF 2015
Year

[ Jo

I scfore 1985
[ 1985 - 1990
[ ]1990 - 1995
[ ] 1995 - 2000
[ 2000 - 2005
[ 2005 - 2010
B 2010 - 2015

The map shows the urbanization
trend of the Penteli area. The
burned settlements appear at the
edges of the city where the new
houses are located near the
wildland.

The construction outside the city
plan, the absence of protective
measures, and arsons are the main
reason for the burned settlements in
Penteli.

World Settlement Footprint 2015

evolution:

= Derived by NASA/USGS Landsat
satellite images between 1985-
2015

= Tllustrates the growth of human
settlements year by year.

= Source: ESA and DLR in
cooperation with Google Earth
Engine
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PRE-FIRE AND POST-FIRE IMAGERY
OF THE FIRE-AFFECTED PENTELI

Pre-fire (Google Street View)

Post-fire
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BUILDINGS AND THEIR SURROUNDINGS
CONDITIONS AND BUILDINGS PROPERTIES THAT LED TO MITIGATION OF IMPACT

In most cases in the fire-affected area, the surroundings of the buildings were free of combustible objects
and comprised only low vegetation at a distance from the outer walls of the buildings. This allowed the fire
to reach the perimeter walls of the buildings' surroundings without affecting the structural and non-
structural elements of the structures.
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IMPACT ON THE NATURAL ENVIRONMENT

The impact on the fauna concern mainly shrubby and herbaceous vegetation.

= Adult trees are located locally, especially along the streams. The majority of them were partially burned,
(foliage and trunk).

» Young trees (2-5 years old), planted after the last fire in the area, were completely burned.
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IMPACT ON BUILDINGS
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IMPACT ON INFRASTRUCTURE
ELECTRICITY NETWORK

TMHMA I'EQAOIAY KAT TEQIHEPIBAAAONTOL
TEMETTIPOAHYH & AIAXEIPIZH @YXIKON KATALTPODON"

YITOMNHMA

I Mn emnpealbpeveg mepioxég

Emppor} diktuou AEH - YynAn
- 14on:50m, Méon taon: 30m

Tpdinyn xat Awyeipion
Duowiv Karastpopdy

KAdon kivduvou:5 Afpov Tevréhng
i S Mzépxofire
[ | Opia Afpwy ABijva 2016

Green: Unaffected areas by electricity network. Red: the network line (high risk)
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IMPACT ON VEHICLES

The melting of the aluminum and the car glasses is indicative of the high temperatures
developed during the fire period
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NATURAL HAZARDS
EROSION AND FLOOD HAZARDS
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NATURAL HAZARDS
EROSION AND FLOOD HAZARDS
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ZYMNEPAZMATA

MpokerTal yia pia goPapn kai enikivduvn dacikn nupkayid,
n onoia kaTeypawe &va BUha, OnNPAvTIKES ENINTWOEIC OTO
nepIBArov kal Tn BAACTNON Kal OXETIKA NEPIOPIOUEVEG
ENINTWOEIC OE KATAOKEUEC KAl UMOJOWEC.

H nupkayid enekTadnke and Ta uynAOTEPA UYPOHETPA TNG
MevTEANG NPOG Ta XAMNAOTEPQ, ENEKTEIVOLEVN HE MEYAAN
TaxuTNTa AOYw I0XUPWYV AVEHWV HE YEVIKN dleuBuvaon
npoc¢ To NOTO, 0Ta VOTIA KAl VOTIO-avaToAIKa npavn,
(PTAVOVTAC £WG TIC NAPUPEC TWV OIKIOPWYV MNMaAaid
MevTeAn, Mépakag, AvBouoa, MaAAnvn kai Aiwvn.

H kaTaoBeon TnC nupkayidg napouaiace XapakTNPIOTIKEC
OuokoAiec Aoyw avayAUgou, MoAU I0XUpWV aVELWV Kal
TOU €id0UC TNC XauNANG BAGoTNONC, 0TV onoia n
nupkayia kivnoénke pe Taxu pubuo, evw onuavtikd poAo
01adpapdaTIoav ol YEWAOYIKEG OUVONKEG TNG NEPIOXNG Kal
Ol EVTOVEG HOPPOAOYIKEC KAITEIC.

Ta npwTa aToixeia deixvouv KaAr diaxeipion kai
OUVTOVIOUO ano NAsUpAc OUVAPEWY KATAoBEONC.

O1 KATAOKEUEC TNC NEPIOXNC KATAypapouV
XAPAKTNPIOTIKA NOU TIC KaBIoToUV avOEKTIKEC O€ JEYAAO
Babuo anévavTti oTnv nupkayid (dounon anod onAioHEVO
oKUpOOepa, Aiya eUQAeKTa UNIKA) Kal EKTOC EAaxioTwv
NEPINTWOEWV, £vVaC HEYAANOC apIBUOC KATOIKIWV Nou rpbe
o€ APeon enagn Ye TNV GWTIA dev Napouciacs
ENNTWOEIC,

6.

O eEaipeTikd PIKPOG apIBUOG BAaBwv O KTipla eKTINATAI
OTI opeiAeTal 0TO OTI N NUPKAyIA NTAV KATa KUpPIO AOyo
£prouaa, YE OXETIKA apair kauaiun UAN, Ta KTipia
napouoialouv avBekTIKOTNTA aAAG Kal OTOUG XEIPIOHOUC
Kal TNV EMNITUXNUEVN NPOCROAN TNG NUPKAyIAg ano TIG
OUVApEIG KATAGREONG.

H évraon Tn¢ nupkayiag o< o,TI apopd Tov £daPIKO
pavdua ekTiyaTtal 6T 0ev EAaBe NOAU UYNAEG TIMEG.

AOYW TNG EKTETAPEVNC €MIOPACNC OTO TOMIKO
udpoypaPIkd OIKTUO Kal OTIC AEKAVEC TWV VOTIWV NPavev
NG MevTéAng avapéveral va auénbouv Ta gaivopeva
KaToAIoBNoEwv, Aaoroppowv HE PePTA UAIKA, TO ppagiuo
udaTopepaTwv and Bpavopata BAAoTNONG Kal n
ONMAvTIKN EVIOXUON TNG EVTAoNG Kal ouxvoTnTac Twv
NANUPUPWY O BABOC APKETWV ETWV.
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CONCLUSIONS

The fire of 19t July 2022 in the southern slopes of
Penteli Mt. was an important and highly-dangerous
event (with one victim) with significant impact on the
environment, vegetation, infrastructure, as well as on a
number buildings.

The fire started from higher altitudes and extended
southwards through the S and SE slopes of Penteli
towards the towns of Gerakas, Anthousa, Pallini, Dioni
and Palaia Penteli to the west.

Firefighting presented difficulties due to the local sharp
relief and the strong north winds. The fire front moved
with high velocity in low-vegetation areas. The
geological and geomorphological conditions played an
important role in the evolution of the fire extent.

Preliminary data indicate satisfactory management and
coordination in terms of fire-fighting despite the above
difficulties.

The vast majority of buildings situated in the burned
area, was build with high-quality materials (mostly
reinforced concrete, aluminum frames etc.) few of which
were flammable. Their characteristics made them more
resilient to the fire.

The small percentage of buildings that suffered damages
is attributed to the fact that there were relatively small
amounts of fuel in the area, the characteristics of the
fire itself (surface fire not reaching the crowns of trees),
the resilient characteristics of the buildings and the
successful fire-fighting efforts of fire-fighting forces,
authorities and volunteers. N

The fire intensity did not reach high levels in terms of
soil burn severity based on qualitative observations in
the field.

Due to extensive burning of a high percentage of the
local drainage network and catchments, it is highly likely
that runoff and erosion conditions will worsen in the
south and southeast slopes of Penteli Mt. It is expected
that derbris flows, landslides and flood risk will increase
and the area has the potential to see a higher frequency
of hydrogeomorphic phenomena in the next years,
especially if no prevention measures are taken.
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