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Nwpig To amoyevpa TG Asutépag, 23 louAiou 2018, Kal KATW oMo AyvwoTtn KEXPL OTLYUNG altia, EEKivnoe MupKayLld o SaoLKN EKTAoN TNV
guputepn meploxn tng KaAAtexvoumoAng, n omoia Bploketal 20 XIAOPETpA BOpeLlo-AUTIKA amo To KEVIPO NG ABrvag kal mepimou 5
XALOHETPA SUTIKA Twv AvatoAltkwv AKTwV TnG ATTIKAG, oto MevteAko 6poc. Kupilwg Adyw Twv BueAAwdwV avépuwyv ToU EMveav amno ta
Sutika (pe taxutnta 90 mepimou XALOPETpWY TNV wpa Kot putég Twv 120) n dwtid e€amAwOnke taxUTATA TPOC TA AVATOALKA, QVETTUEE
KOTA TOTOUC TIOAU HEYAAN €viacon Kol oapwoe EPLOXEC TNG KaAAttexvoumoAng, tou Néou Boutla kal tng Padrivag petadidopuevn Kal pe
afloonueiwto aplBpd kavtpwy, GTAVOVTOCG TEAIKA UEXPL KOL TIC QKTEG TNG TIEPLOXNG, METALU QUTWV KoL OTn MepLloxn Matt omou Kal
OTAUATNOE.

H MNupooPeotikn umtnpecia evnuepwONKE yla TNV €otia TNG MUPKAYLAG oTLG 16.57 kat avtamnokpiBnke pe 60 nupooBEoteg pe 24 oxnuata,
15 eBelovTika MUpooPECTIKA oxpaTa, 2 opadeg melomopo TUAMA EVW oo aépog emixeipnoav 3 A/® Canadair kat 1 E/M.

EYLVE OPYQVWHEVN QTOUAKPUVON ATOHwV amd 1o AUPELO
16pupa, KaBWG Kot OAWV TWV KATOOKNVWOEWY TNG EUPUTEPNG
TLEPLOXNCG.

H kaBodnyolpuevn amod tov BueAA\wdn Avepo mupkayld, mTou
gekivnoe wg mupkayld emipavelag Kol HETATPATINKE OTN
OUVEXELQL OE EVEPYN TIUPKOYLA KOUNG, TIEPOCE HECA OE TIOAU
ULKPO XPOVLKO Olaotnua tTnv Aswdodépo Mapabwvog
METAS0ONKE TPOG T AVOATOALKA Kal, OE XPOVIKO Slaotnua
Tou ekTuataL mepimou ota 30 pe 40 Aemtd avaloya tn B€on,
TIPOCEYYLOE TO TIAPAALOKO METWIIO KOL TNV KOTOLKNUEVN
nieploxn Martt. O xpovog avtidpacng Twv KOTOKWY Kal TwvV
ETOKEMTWY TNC TEPLOXAG NTAV, OO TPOKTIKN dmoyn,
eAaylotoc. OL SUOKOAEG OUVONKEC TIOU €MIKpATOUCAV OAAQ
kat n doun kot popdoloyio TNG TEPLOXAC E€lXav w¢
QmOTEAEOHA SEKASEC amd auToUC va eykKAwBLoTouv.

Kata tn Slapkela Twv NUEPWV TOU aKOAoUBNoAvV TNV TUPKAyLA Kataypadnkav otnv mePLoxr TouAdxlotov 91 amwAeleg (LExpL TNV
31/7/2018 otig 11.00my, evw Kata tov (6lo xpovo avakowwbnke €vag Kataloyog 25 ayvooupévwy), kabwe kal dekadeg Tpavpatieg ot
omolol petadEépBnKav ota VOOOKOUELD TNG ATTLKAG.
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In the early afternoon of Monday, July 23, 2018 a wildfire broke out in the forest surrounding the settlement of Kallitehnoupolis on Penteli
Mt., approx. 20km northeast of Athens and 5 km to the west of the Eastern Attica coastline. The cause of the wildfire remains still unknown.
Because of the extreme weather conditions, fire spread swiftly to the east, affecting, as it travelled along, the settlements of
Kallitechnoulopis, Neos Voutzas, Rafina and reached Mati, where it finally stopped right at the coastline.

The Fire Service was made aware of the fire ignition point at 16.57 (local time) and responded by sending 60 persons on 24 vehicles, 15
vehicles belonging to registered volunteers, 2 ground forces teams, as well as 3 Canadair aircrafts and a helicopter.

Organized evacuation operations took place at a church charity institution (Lyreion) and all children summer camps of the wider area.

The wildfire, classified as a crown fire, aided by very strong
winds of an approximate velocity of 90 km/h, crossed the
main highway of the area (Marathonos Av.) within a very
short time (estimated approximately 30 to 40 min
depending on the location), and moved towards the
settlement of Mati, where it reached the sea with a fire
front of approximately 1 km, allowing for a minimal
response time by the inhabitants and numerous visitors of
the area. The difficult weather conditions, the area
morphology and the town configuration resulted in the
entrapment of a great number of people.

The aftermath is tragic. The fire-affected area is approx. 12.8 km? (1275.9 ha), estimated by satellite data provided by the COPERNICUS
Emergency Management Service — Mapping platform. Within the area, there are approx. 1220 totally destroyed buildings (according to
carried out official inspections) and 305 burned vehicles.

The days following the event, the authorities recovered at least 91 bodies from the scene (updated 31/7/2018 at 11.00am). Several
missing persons were reported and tens of injured (approximately 200 at some point) were transferred to nearby hospitals.
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Detailed wind modelling

The following video shows the evolution of the speed and direction of the wind in temporal terms over the eastern part of Attica, between
Monday 23/7/18 15.30 (local time) and Tuesday 24/7/2018 at 06.00 (local time), as it was modelled from the WRF-SFIRE forecasting model (with
high spatial resolution of 667m)

Snapshots from the video record the dramatic increase of the wind, of W and SW direction, at the break of the fire (17.00 of 23rd) until 21.00 the
same day. This fact is believed to be crucial and contributed largely to the high velocity of the fire front and its quick movement towards Mati
town.

KoaBoplotikd poAo otnv evioxuon Tou avépou €malge n tomoypadia tng mMePLOXNG, N omola UBUVETAL yla TN SnULloupyila LOXUPWV Katapotwv
OVEUWV KOTA LAKOG TOU TTOPOALAKOU HETWIOU armod thn Padniva péxpt tn Néa Makpn.

AtileL emiong va mapatnpnOel mwg mapad tn yevikn e€acBvion Tou avépuou PeTd Tig 22:00 (23/07), HETpLlag Evtaong Avepol cuveyilouv va TivEouy,
UE Baon tnv MpOyvwon, otnVv eupUTEPN TIEPLOXH TNE TIUPKAYLAG, ATOPPOLA TNG Tooypadiag Kal TOU UKPOKALLOTOC TTou SnUloupyel N dwTLa.

N\EMTOHEPNG ATELKOVLON TOU OVEHOU

Y10 Bivteo nmapouataletal n e€EALEN TNG KateLOUVONG KoL TAXUTNTOG TOU AVEUOU TTAVW OO TNV MEPLOX TNG AVATOALKAG ATTIKNG, 0TO Sldotnua
arno Asutépa 23/07/2018 wpa 15:30 péxpt Tpitn 24/07/2018 wpa 06:00, 6mwg autr mPoBAEPONKe TAOTIKA ATO TO TPOYVWOTIKO clotnuo WRF-
SFIRE pe unAn oplovtia avaluon 667m.

210 Bivteo kataypadetal n paydaia evicxuon touv avépou, A kat NA SteuBivoswy, Katd to Sitaotnpa évapgng tng mupkaydg (23/07, 17:00) kat
HEXPL TIG TpwTeC Ppadvég wpeg (23/07, 21:00), yeyovog To OMoio CUVETEAECE oTNV Taxelo €AmAwon the PwTLAC MPOG TNV TEPLOXN Tou Ay.
Avbpéa/Mdartt. KaBoploTtikd poAo otnv gvioxuon Tou avéUou Emalée n Tomoypadla Tng mMePLOXNG, N omola euBUVETAL yla T Snuloupyia LOXUPWV
KOTaBatwyv avERWY KOTA HRKOG TOU TTAPAALOKOU HETWTOU amo tn Padrva péxpt tn Néa Makpn.

A&ileL emiong va mapatnpnOel mwg mapd tn yevikn e€acBEvion Tou avépou PeTd Tig 22:00 (23/07), HETpLag EvTaong AvepoL ouveXilouv va TIVEouv,
UE Baon TNV MpOyvwon, otnv eupUTEPN TIEPLOXH TNE TIUPKAYLAG, ATTOPPOLA TNG Tooypadlag KAl TOU UKPOKALLOTOC TTou SnUloupyel N dwTLa.
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Timeline of wind direction and intensity, during the event. Strong western winds approach from Penteli Mt. and reach the
area of N. Voutzas, Rafina and Mati between 17:00 and 17:30. From that time on, the wildfire has a rapid downslope
spread towards the coast.

XpOVOAOYLlO TNG KOTELOBUVONG KOL EVTAONG TWV QVEUWV Katd tn SlApKela TNG Kataotpodnc. loxupol Sutikol Avepol
¢dtavouv otnv neploxny Néou Boutlda — Padnvag - Matiou amoé tnv NevtéAn petagu 17:00 kot 17:30. Amo auto To onueio
KOl LETA, N TTUPKAyLA apoucotalel taxVTatn Katafaon mpog tnv aKTh.

National Observatory of Athens www.meteo.gr

EBviko Aotepookormeio ABnvwy
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Timeline of wind direction and intensity, during the event. Strong western winds approach from Penteli Mt. and reach the
area of N. Voutzas, Rafina and Mati between 17:00 and 17:30. From that time on, the wildfire has a rapid downslope

spread towards the coast.

XpOVOAOYLlO TNG KOTELOBUVONG KOL EVTAONG TWV QVEUWV Katd tn SlApKela TNG Kataotpodnc. loxupol Sutikol Avepol
¢dtavouv otnv neploxn Néou Boutlda — Padnvag - Matiou amoé tnv NevtéAn petagv 17:00 kot 17:30. Alo auto To onueio

KOl LETA, N TTUPKAyLA apoucotalel taxVTatn Katafaon mpog tnv aKTh.

National Observatory of Athens www.meteo.gr

EBviko Aotepookormeio ABnvwy
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METEOROLOGICAL DATA

Winds in Attica on Monday 23/07

The condensed situation on Monday 23/07 resulted in the predominance of
stormy west-northwest winds in Eastern Sterea and Attica. As the following map
displaying the wind gusts from all of our stations in Attica, the bursts reached
100-120 km/h in several areas of Attica, while in the greater part of the Region
the bursts exceeded 60 km/h in velocity. It should be noted that the western
winds as downslope winds in the eastern regions of Attica result in significant
temperature rise (more than 37 °C) and low humidity, creating ideal conditions
for rapid fire spreading.

It is noteworthy that the wind gusts recorded on Monday 23/07 by the
meteorological stations of the NOA in Isthmos, Agioi Theodoroi, Kapareli Viotia,
Parnitha, Penteli, Ano Liosia, Neos Cosmos were the highest recorded in the
summer months over the last eight years -since they have been installed in many
cases regardless of wind direction.

Avepol 23n¢ louAiou

H ouvomtik katdotaon tng Asutépag 23/07 cixe wg omoteAsopa TNV
EMIKPATNON OUEAAWSWY SUTIKWV-BOPELOSUTIKWY OQVERWV OTNV  AVOTOALKN
JTeped kot ATTikr). Omwg Slakplvetal kol otov XAptn mou akoAouBel (putég
QVEUOU amo To oUVOAO TwV OTABUWV Pag otnv ATTIKN) oL putég Eéptacav ota
100-120 km/h oc apKETEC TIEPLOXEG TNG ATTIKAC, EVW OTO PEYAAUTEPO HEPOG TNG
Mepldépelag ot puteg Eemepacav to 60 km/h. Enuewwvetal otL ot Sutikol dvepot
WG KOTAPATEG OTIC QVOTOALKEG TIEPLOXEG TNG ATTLKAG €XOUV WG QTMOTEAECUQ
TNV onMavTtikl avodo tng Beppokpaciag (peyaAutepeg Twv 37°C) Kat XopnAd
enineda vypaciag, dnuoupywvtag WOavIKEG ouVONKeG yprnyopng e€amiwaong
TIUPKOYLWV.

Elvat a€loonpeiwto OtL 0TOUG peTEWPOAOYLKOUG oTtaBuoug Tou EAA oe 1oBuo,
Ayloug Beobwpoug, KamapéAtl Bowwrtlag, Mapvnba, MevtéAn, Avw Aldola, N€o
Kéopo, oL putég avéuou mou Kataypddnkov tnv Asutépa 23/07 ntav
oL MeyaAUtepeg Mou €Xouv Kataypadei KOAOKOLPVOUG MNAVEG KATA TNV
TeAeutaia oKTaEeTia, OV £XouV TomoBetnBel Kot AslToupyolV OL GUYKEKPLUEVOL
otaBpuoi, oe mMoAAoUG &g amd autoug Kal avetaptnta SlebBuvong avepou.
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Wind gusts from automatic meteorological stations

Max wind gust: 123.9 km/h
data from 48 stations

Date: 23/7/2018
<. S

38°20°'N

38°10°'N

38°N

37°50'N

37°40'N

37°30°'N

23°15'E

23°30'E 23°45'E 24°E

(c) plot by National Observatory of Athens, Greece

100

Lagouvardos K., Dafis S., Kotroni V. (2018)
http://www.meteo.gr/articleview.cfm?id=720
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From COPERNICUS Emergency Management Story Mapping

http://emergency.copernicus.eu/mapping/system/files/components/EMSR300 02RAFINA O01DELINEATION MAP v1 300dpi.jpg
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Video from Panos Kokkinidis facebook page
Went live on Monday 23/7/18 on 17.39 local time

https://www.facebook.com/pkokkinidis/videos/vb.
1474624093/10216640578354939/?type=2&video source=user video tab

at17.39

This is the position from where the video was captured
shown here in google street view imagery
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The rgress of fire-front is presented with

time information based on documentary
evidence (videos, pictures and interviews of
eyewitnesses).

AVERAGE RATE OF SPREAD CALCULATION (BASED ON EVIDENCE)
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information “paced on the presented tlmlng the average
velocity of fire movement is between 3 - 4.1
km/h. However, there is evidence that in
between there were locations were the fire
accelerated to higher velocity values




HELLENIC REPUBLIC
National and Kapodistrian
University of Athens

CHANGE IN FIRE BEHAVIOUR DUE TO DIFFERENCES IN VEGETATION

aes SF e /‘\.\.': ’ :
NEOS SONTOSL y

MONT . ‘\"y F N — 4 ¥ - o *\ " *
»HJOI/_ ON 0’ w13/ N sloUP PAE_-N Tk g &L :
s ] ol - L Kiovni Bt T IAR AR N e
Y (e oy T W we  SKOKKING VB e

Hant 4 ,.ﬁ_’\\\ : 3 : MPAANAKL & 5 e

) { 2 2 i

LR 4 N &
Gosge Bl § 2 st v L (i P R LK

Differences in fuels (type and amount of vegetation) due to previous fires (2009),
could have led to differences in fire behaviour and rate of spread of the fire-front eastwards
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CHANGE IN FIRE BEHAVIOUR DUE TO DIFFERENCES IN VEGETATION

23207 23'40E 24"160°E

-Bumt Areas (2009)

Scale:1:2,250,000

Legend
Burnt Areas
Burnt Area (2009)
CORINE (2000) Land Use Codes
[ ] Broad-leaved Forest (311)
B Coniferous Forest (312)
[ ] Mixed Forest (313)
[ ] Natural Grassiands (321)
[ Sclerophylius Vegetation (323)
[ Transitional Wood-land Shrubs(324)
[ | water Bodies (512)

[ urban & Man-made Constructions
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Amiridis, V., C. Zerefos, S. Kazadzis, E. Gerasopoulos, K. Eleftheratos, M.
Vrekoussis, A. Stohl et al. "Impact of the 2009 Attica wild fires on the air
quality in urban Athens." Atmospheric environment 46 (2012): 536-544.
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Infrared False color image
(pre-fire)

23.7.2018, 11:.38 am
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Infrared False color image
(post-fire)

' 27-7-2018, 11:34 am
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Composite RGB image (Landsat 8, September 2017) of the
broader fire affected area. Green color indicates the
existence of vegetation.

JuvBetn RGB dopudoplkn ewkova (Landsat 8, ZemtéuBplog
2017) tng¢ euplTepnG mAnyeioag meploxnc. To mpacivo
XPWLA QLVTLOTOLXEL OTLG TIEPLOXEG e BAAOTNON.

e | SNIEA W AL
High Normalized Difference Vegetatlon Index NDVI (red)
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Dense vegetation areas (high NDVI values) in the fire affected
area. Large areas of continuing forest zones from the mountain to
the coast are interrupted only by Marathonos Ave. North of N.
Voutzas (in yellow circle), forest that had remained unburned from
previous wildfires, in contrast to the areas to the west and
southwest, which has been repeatedly burned.

MNeploxég pe mukvy daoiwkn PAactnon (upnAog deiktng NDVI).
MeyaAeg ouveXOUEVEG SAOLKEG {WVEG QMO TAL OPELVA WE TNV AKTA
Slakomrovtal povo ano tn Aewdopo Mapabwvog. Bopeta tou N.
Boutld, evtomieTal AKAUTO o POoNYyoUUEVEC TIUPKAYLEC SAOOG,

o€ ovtiBeon ME TIG TIEPLOXEC SUTIKA KOl VOTLOSUTIKA TIoU €XOUV
TANYEL eMaveAnUUEVO.
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anetscope CubSat Dep. Of GEOGRAPHY

Cub-Sat constellation satellite image
Date acquisition: 27/07/2018 Time: 11:34
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REMOTE SENSING DATA

Google Earth imagery of the severely hit area of N. Voutzas - Mati. Forest zones and areas of dense vegetation form corridors that the wildfire
followed across Marathonos ave. Up right: High NDVI (see previous).
Ewkova amno to Google Earth tng mAnyeioag neploxng N. Boutld - Matiou. Aaoikeg {wVEG Kal TIEPLOXEC TIUKVAG BAdoTtnong Stapopdwvouv
SLadpopoug mou akoAouBnaoe n mupkayld dtacyilovtag tn Aewdopo Mapabwvoc. Mavw Sefid: YPnAég Tipég NDVI (BA. Mponyouuevo).
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Google Earth imagery of the severely hit area of
Neos Voutzas

Eikova amd to Google Earth tng mAnyeioag
nieploxng Néou Boutla

UAV image of the marked area after the
wildfire. Corridors that the wildfire followed
through the settlement

Ewkova amnod to ZUnEA tng onUaoPEVNG TIEPLOXAG
LETA TNV TTUPKAYLA.
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UAV image from Neos Voutzas settlement to the east (Mati area). Where forest vegetation continued downhill, Marathonos

avenue did not form an obstacle to downspread.

Ewkova ZUNEA amd to Néo Boutld mpog ta avatoAikd (Matt). Omou cuvexildtav to 600G Pog ta KATw, N Aewdopog

MapaBwvog dev amotéAeoe eunodlo otnv e€AMAwWGON TG MUPKAYLAG.
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UAV (DRONE) DATA

Vectors of wildfire uninterrupted spread mapped with the aid of UAS footage from Neos Voutzas to Mati

Avuopoata TG aveunodlotng e€AMAWGONG TNG TUPKAYLAG Xaptoypadnueva pe tn Bonbela elkdvwy anod ZUnEA ano to Néo
Boutla nmpog to Martt
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VECTORS OF WILDFIRE UNINTERRUPTED SPREAD MAPPED WITH THE AID OF UAV

from Neos Voutzas to Mati.
AvUopOTO TNG AVEUTTOSLOTNG EEAMAWONG TNG TTUPKAYLAC XapTtoypadnuéva He tn BonBeila elkovwy amd IunEA
arno 1o Néo Boutla npog to Mart.
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Stands of Aleppo pine trees
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Stands of Aleppo pine trees mixed with Cypress trees and shrubby vegetation
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Stands of Aleppo pine trees surrounding the houses; burned branches of shrubs are also present S
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Some vegetation patches have remained unburned
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A small olive trees plantation which escaped fire
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Access to the beach of the fire-affected area was full of obstacles

Access to the beach was difficult due to the
steep slopes of the coast in the eastern part of
the area. Consequently, people have difficulty
approaching the coastline during the course of
the fire in order to reach a safer environment
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IMPACTS ON HUMAN it e
Narrow escape routes to the sea
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Narrow escape routes to the sea

kFIRE FUALT /

] Burned area
Google Earth
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Sites of entrapment — vehicle congestion '

35 cars congested and abandoned in a small space, totally burned
(Snapshot from published video from military aircraft)

35 autokivnta eykatalelhpéva o€ oupdOpnon o€ TTOAU UIKPO XWPO, KOUEVA EVTEAWG
(Ewkova amod Snuooleupévo video oTpaTLWTIKOU aepookadoug)
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IMPACT ON THE BUILT ENVIRONMENT
Buildings with reinforced concrete frame & masonry infill - partition walls
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of buildings
caused by firebrands attack, radiant heat exposure and/or flame contact
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IMPACT ON THE BUILT ENVIRONMENT
Buildings with reinforced concrete frame & masonry /nﬁ// partition walls

Destruction of external and internal combustible contents of 2- and 3-storeys buildings
caused by firebrands attack, radiant heat exposure and/or flame contact
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Buildings with masonry load-bearing walls ot st P

Various damage on masonry buildings with load-bearing masonry walls
ranging from destruction of external and internal combustible contents induced
by firebrands attack, radiant heat exposure and/or flame contact, to partial collapse of the building
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Building with light timber framing system and plasterboards
Collapse of burned wood roofs, decomposition of the exterior and
interior wall materials almost into powder due to extreme
temperatures that are hard for materials to endure without
degrading, melting and buckling of the galvanized light hexagonal wire
mesh and subsequent cracking and collapse of the walls,
near total or total collapse of the structure due to failure of the
structural elements




HELLENIC REPUBLIC

National and Kapodistrian
University of Athens

“L\lﬂl lllX 5mn3'(1

FJAE]

IMPACT ON THE BUILT ENVIRONMENT rﬂ: ...
Building with light timber framing system and plasterboards B

Destruction of external and
internal combustible contents
in buildings constructed with
extremely cheap and
inadequate materials:

Collapse of burned wood roofs,
decomposition of the exterior
and interior wall materials
almost into powder, melting
and buckling of the galvanized
light hexagonal wire mesh and
subsequent cracking and
collapse of the walls, near total
or total collapse of the
structure due to failure of the
structural elements.
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IMPACT ON THE BUILT ENVIRONMENT Ir]t ...
Buildings with light timber framing system and plasterboards S

Buildings comprising inadequate
materials or non-fire resistant building
materials suffered the most by the fire.
The most commonly obsedrved damage
was the partial or total collapse of the
buildings. The fire-resistant elements
remained almost untouched by the fire.
Characteristic example was the still
standing fireplace and chimney systems.
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Buildings with light timber framing system and plasterboards
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Partial or total collapse of buildings
comprising extremely cheap and
inadequate for construction materials
or non-fire resistant building
materials
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Damage in the low and medium
voltage distribution networks
included cut low voltage cables
and damaged medium voltage
poles respectively




HELLENIC REPUBLIC

National and Kapodistrian

University of Athens

IMPACT ON INFRASTRUCTURES AND LIFE LINES

i
F &
i "o B3

POST CRAGGATE PROCRAM

Damage on the water network of the fire-affected area
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IMPACT ON VEHICLES

305 burned cars ,

The melting of the alummum-wheel
rims and the car glasses is indicative
of the high temperatures developed
during the course of the fire. It is
significant to note that the melting
point of the aluminum is about 660°
C, while glass completely melts/
liguefies at approximately 1400°C to
1600°C depending on the
composition of glass. Moreover, a tire
must be heated to at least 400 °C for
a period of several minutes prior to
ignition.




e HELLENIC REPUBLIC

National and Kapodistrian

o A anuinE

YA BOALTE WS I
MANAGEMINT STRATTOICS

FHa Ed

University of Athens

IMPACT ON VEHICLES it "a Y

FOST CRRDGATE PROCRAM

“ o= ol o ET
o “:._."i."ih.m’

-

m - s
Sx w0 RN S0

The high melting points of the various parts of the burned vehicles do not indicate that the heat wave of the fire reached these
temperatures during the fast spread of the fire. The heat wave of the fire was responsible for the initial engulfing of cars by flames,
while the higher temperatures are associated with the ignition and the combustion of the various parts of the cars [tires, wheels,
glasses, plastic parts of the cars, oil and fuel (petrol, diesel, autogas) tanks].
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IMPACT OF BURNT VEHICLES ON THE BUILT ENVIRONMENT
Buildings with reinforced concrete frame & masonry infill - partition walls
affected by explosions of cars engulfed in flames

:i‘_{.‘&‘iﬁ;?'é“m:&‘éii’é
a4 Ed
frlt 7-]

POST CRAGGATE PROCRAM

Destruction of external and internal combustible contents of
the ground floor of a building caused by explosion of cars engulfed in flames
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A significant European initiative has been the establishment of the European Civil Protection Mechanism for the coordination of the Civil Protection
interventions in cases of disasters. The legislative framework for the assistance offered was defined by a Council Decision in 2001 (Decision
2001/792), establishing a Community mechanism to facilitate reinforced cooperation in Civil Protection assistance interventions within and outside
the EU. The Mechanism has been reinforced ever since and accepting all the more calls for assistance. After the evaluation of the Mechanism’s
actions, it was found out that there was a need to revise its legal framework. On 8.11.2007 the Council Decision 2007/779/EC was issued and
amended the previous one. According to the new Decision, the Mechanism’s aim is to enhance the cooperation of Member States, in the event of
natural and man-made disasters, acts of terrorism and, technological, radiological or environmental accidents, including accidental marine pollution
at peaceful times. Every country that is afflicted by major disasters can call for assistance and mobilize operational means that have been voluntarily
provided to the EU by the countries of the Mechanism. Its participating countries are 31 countries; 27 Member States and the (3) countries of the
European Economic Area (EEA), Iceland, Liechtenstein, Norway and Croatia.

On 23/7/2018 evening Greece requested EU support through the EU Civil Protection Mechanism. In an immediate response, Cyprus, Spain and
Bulgaria made swift offers of assistance, which included planes, firefighters, medics, and vehicles. Commissioner for Humanitarian Aid and Crisis
Management Christos Stylianides travelled to Athens today and met the Greek civil protection authorities and coordinate the EU's assistance already
on its way.

O Mnxaviopog MoAttikng Mpootaciag tng Evwong mapexel éva mMAaiolo cuvepyaoiag kKal mapoxng Bonbelag oe MEPUTTWOELS LEYAAWY EKTAKTWY
OVOYKWV EVIOG Kal €KTOG TG Evwong. To vopoBetiko mAaiolo Beomiotnke pe tnv Amodaon tou JupBouliou tng 23n¢ OktwPpiou 2001 mepi
KOLVOTIKOU pNxXaviopoU ylo Tn SLEUKOAUVGN TNG EVICXUMEVNG ouvepyaoiag otlg emepBacelg BornBelag tng moALtikng mpootaociag (2001/792/EK,
Eupatop).Ta emopeva xpovia n apxilkn anodaon tpomomnolnnke Sladoxika pe tnv amodacn tou ZupPouliou tng 8ng NoeguPpiou 2007 mepl
Snuloupylog KOWOTIKOU HNnXaviopol TOALTIKNG mpootaciog (avadiatiumwon) (2007/779/EK, Eupatop) kat tnv amodaon 1313/2013/EU 17ng
AekepBpilou 2013 tou Eupwmaikou KowvoBouAiou kat tou ZupBouliou yia évav Mnxaviopo MoActikig Mpootaociag tng Evwaong (Union Civil Protection
Mechanism). O Mnxaviopog pmopel va. evepyomolnBsl oe MEPMTWOELG GUOLKWV Kal 0VOPWITOYEVWV KATACTPOPWY, TPOLOKPATIKWY EVEPYELWV KOl
TEXVOAOYLKWY, PASLOAOYLKWYV I TIEPLBAAAOVTIKWV OTUXNHATWY, CUUTEPAAUBAVOUEVNG KAl TNG akouaolag Baldoolag pumavong, KAt TV ELPNVLKN
niepiodo. KaBe ywpa mou mANTIETAL Ao HeYANEC KATAOTPODEC Umopet va InTtroel fonBela, KabBwg Kal TNV KLVNTOTolNan ETIXELPNCLOKWY LECWVY TIOU
£xouv gBe)lovtika mopaoxebel otnv EE amo tig xwpeg tou Mnxoviopou. Xtov MnXoviopd GUHHETEXOUV onuepa 31 xwpeg, Ta 28 Kpatn MEAn tng
‘Evwong ot xwpeg tou Eupwmaikol Otkovopikoug Xwpou (EOX), loAavdia kat NopBnyla kaBwg kat ol xwpes: Maupofouvio, 2epBia, n NFAM kat n
Toupkia.
stig 23/7/2018 to andysupa n EAAGda {itnoe tn cuvdpoun tng E.E péow tou Mnyaviopot MoAwtikng Mpootaociag tng Evwong. H Kumpog, n lomavia
KoL n BouAyapla aviédpaocav dpeca amootéloviag Borbela pe tn Hopdr) agpomAdvVwyY, TUPOCRECTWY, LATPWY Kol OXNUATwY tpog thv EAAada. O
Enitpomog AvBpwriotikng BonBetag kot Staxeiplong kploewv Xpriotog ItuAtavidng taidee otnv ABrva omou cuvavtnOnKe He TG apXEC TTOALTIKAG
TPOCTACLAC YLO TO CUVTOVIGUO TNG Eupwmaikng BonBelag.
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TL pntopel va BLwow HETA

OTLO TNV TTUPKAYLA;
Meta amnod pla Tétola kataotpodr], Umopset
va BLWOETE KATIOL Ao TAL TTOPOKATW:
AUTIN
Ouuo
Evoyég
JuvaloBnUaTLKo poldlacua
Edbidhteg/Avokolieg otov UTvo
Juvexn aiobnon kwvduvou

53

%

X3

%

X3

%

X3

%

X3

*

X3

¢

Autéc sivon OAec DYZIOAONIKEE
OVTLOPALOELC OTO OTPEC KOUL OTLG
MEPLOCOTEPEC MEPUTTWOELS Oa e€aletdBOolv

LLE TNV APOS0 TOU XPOVOU.

Nwg va ¢ppovtiow Tov EaUTO HoU;
YTMAPXOUV OPLOUEVA TIPAYLATO TIOU UTTOPELTE VO KAVETE yLa
VOl OVTLLETWTTICETE TO OTPEG KAL VO TIPOOTATEYETE T
oUVLOONUATIKA KoL CWUOTIKN oag eveia:

*  @povrtiote mpwrta va eiote achaleig kat va
KaAUETE TIG AVAYKEG GO OE VEPO, TpOdH Kal
KataAupo

*  EvnuepwOelte yLa TIC TAPOYXEC KAl TNV UTTOOTHPLEN
TIOU propeite va AdBeTe amo thv Kowotnta oag Ko
TLG KPOATLKEG UTINPEGILES

* Mapapeivete evepyol. Mpoodépete eBeloviikn
epyaocia, eav to embupeite, n Bonbela otig
Sladikaoieg kaBaplopol Kol ETMLOKEVWY, EGOCOV
QUTO elval achaAEg.

* BePBawwBeite 0Tl KAveTe cuxva SlaAsippoTa amnod Tig
T(POOTIAOELEG KOOAPLOMOU KOl OTOKATACTOONG.

* [epdote XpOVO HE TOUG AyaTnNUEVOUG GAG, TOUG
OUYYEVE(C Kal ¢piloug cog.

* [lpoomaBOnoTE VA CUUUETOOXETE O KATIOLEG ATIO TLG
SpaoTNPLOTNTEG TTOU ATIOAQUPBAVOTE KOl TIPLV TO
ouppav.

®  JulnTNOTE yLa TO CUVOLOONUATA 0OG AVOLYTA, EAV
VIWOETE TNV aVAyKN VA TO KAVETE.

Kol av xpetaotw enunAéov
unootnpwn;

Elvat onpavtikd va Bupdote mwg pmopsel va
XPELAOTEL XpOVOG yla va eTLOTPEPETE OTO
WG ViwOate mpLv anod tnv Katootpodn.
Qo100 un SlotaoeTe va cuPouAsUTElTE
€vav PuxoAoyo, EvVav KOLVWVLKO AELTOUPYO N
€vav emayyeApatia YPuxikng vyeiag eav
Slamiotwoete Mwg SUOKOAEVEDTE LIE TA
akolouBa:

e Alaxeiplon Twv cuvoloOnuATWY oag

¢ OAOKANPWON TWV KOBNUEPLVWY EPYACLWY
oog

¢ Opovtida NG OLKOYEVELAC OOG

/\/

Xprnowa tnAépwva

80011 80015

Ipapun «ME Yrootnpilw», kadnuepiva 9.00-15.00, otn
Movada EdnBikig Yyeiog (M.E.Y.) tTng B’ Nawdiatpikng
KAwikng tou Mavemiotnuiov ABnvwv.

2294320011

Kévtpo Yyelag Padrvag — Mikepuiou- Wuxokowwvikn
tRpLEn mMAnyéviwv and WuxoAoyoug tou KEEANINO

TnAé pwva EKTaKTnG
avaykng

197: TnAedpwvikn Mpapun
Apeong Kowwvikng Bonbetag
112: Eupwnaikdg aplOpog
€KTOKTNG OVAYKNG.
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1. To ¢avouevo elval Lo XOPAKTNPLOTIKI TMEPLUTTWON MUPKAYLOG 0 {Wwvn MENG
daowv owkopwv (wildland urban interface — WUI), n omola £€8pace w¢ evepyn
TIUPKOYLA KOUNG. Ou Twveg autég elval amod TG TMEPLOXEG WME TNV LPNAOTEPN
mOavotnTa avOpwMVWVY aMWAELWY TOYKOOUIWG, KaBwG Kot otov EAANVIKO Xwpo.
Yrnidpxouv 6€ MOAUAPLOUEG MEPUTTWOELG TETOLWV {wVwV otnv EANGSa.

2. Kata tn SlapKelo TNG TMUPKAYLAG OL Loxupol SuTikol Avepol, TaxUTNTAg Katd
B£0e1g Kal Katd StaoThpata akopa Kot avw twv 90 km/h (petafd 17.00 — 21.00
otig 23/7/18), kabwg kat n aAAnAemidpaor Toug pe tnv tonoypadia TNG MEPLOXNS
Sladpapatiocov MOAU GNUAVIIKO POAO OTN YprRyopn UETAd00N TNG MUPKAYLOG Kol
TV €€AmMAwon TNG mPog ta xapnAotepa v ouetpa (downslope spread).

3. H tayutatn e€amAwon TG GWTLAG, CUVTEAECE CNUAVTIKA OTNV EAA)LOTOTOLNGON
Tou SlaBEaoipou Xpovou avtibpaong, YEYovos TOU CUVTEAECE GTOV HeyaAo aplBuo
Twv Bupatwy.

4. Me Baon paptupieg mou avaAlovTal GUCTNUATIKA, TIPOKUTITEL OTL 0 TTANBUGUOG
TIOU BpLoKOTAV KOVTA 0TV TOpoAia TOUAAXLOTOV O OpLOMEVEG O€oelg, €AaPe
TANPOohOPNON Yla TO YEYOVOG OTL N TIUPKAYLA TIPOCEYYIlEL TNV aKTh, OXL KE TN
popdn Eykalpng mposldomoinong amo kamowo ¢opéa, aAAd amd ATopd ToUu
EKKEVWVAV TO SUTIKOTEPO KOMUATL TOU OLKLOKOU MAtt. To YEYovOG auto SeiyveL OTL
o mAnBuopog eixe otn 6wabecn tou oxeSOV UNOEVIKO XPOVO UETAEL
ocuveldnromnoinong tou Kvduvou Kal anodaonc aviidpaonc.

5. ZNUAVTLKA EKTLATOL OTL Elval n oLaitepn moAeodoukr dLATaén Tou OKLoMOU, N
omola evnpynoe w¢ «mayida» yla tov mAnBuopuo mou npoomnabnoes va Staduyel.
Kamola améd Tt ONUOVTIKA XOPAKTNPELOTIKA TOU NTOov: 0601 MIKPOU TAATOUG,
moAudplOpa adlé€oda, LoLaitepa EMIUNKN OLKOSOULKA TETPAYWVA, XWPLG
Sduvatotnta mAeupLkng Staduyng, amoucio xwpwv CuykEVTpwaong (m.x. mAatela,
ynmnedo). To poAo odou Sladuyrng Ba pumopolos va maifel pa 086G mapaAAnAn
TPOG TNV AKTOYPAUUR aAAA peydAou TAATOUC TIOU va UeTaBaivel og SutAhavoug
OLKLOMOUG.
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6. Ao TNV €peuva TeSlou dLamioTwOnKkav OpLOUEVEG OOUVOIEG OTLG KOTOLOKEVEG
HE evailoOnta onuela otn otéyn, Ta KoudwUATA, TOUG TTEPLBAAAOVTEG XWPOUG KL
oMo pépn. MNapaAAnla, Kataypddnke €vag HeyaAlog aplBuog ktnplwv mou
KATAOTPADN KOV OAOOXEPWG.

7. Q¢ mMPwWTN EKTIHNCN, APATNPNBONKE OTL EMNPEACTNKAV KUPLWG KATOLKIEG Kol
KTAPLA TTOU NTAV UTIEPUPWHEVA ) UE 0PODOUG, UE ULKPOTEPES (NIULEC OTO LOOYELQ
Kal ota UTtoyela, Oelypa TUMLKO MLOG TUPKAYLAC KOung. MapaAAnAa,
napatnENBnkav onUAVTIKEG SladopeéC HeTOED TWV KTPIWV o OTL adopd TIC
EMUMTWOELG, TOU TUOAVOTNTO OXETI{OVTOL HE TO UALKA KOTOOKEUNRG KAl TNV
mapoKkeipevn BAaotnon.

8. Ta MPWTO CUUTTEPACLATO TIOU TIPOKUTITOUV LLE BACN LOPTUPLEG TTOU avaAuovtal
OKOMOL CUCTNUATLKA, Seixvouv OTL n mpoomadela SLtaduyng amod ToV OKLOMO RTaV
ataktn, 6&v OUVIOTOUOCE OPYOVWHEVN ONMOUAKPUVON TOALITWY, TPOKAAECE
KUKAodopLakn cupdopnon, AOyw Kal TNG HEYOANG CUYKEVTPpWONG MANBUGUOU Kal
TOU TAVLKOU TIOU ETIKPATNOE. EKTOC Ao Toug KOTOIKOUC UTIPXAV KL ETLOKENTEG/
TOUPLOTEG ONUAVTIKO TTOOOOTO TwV omolwv &g yvwpllav KaAd thv yewypadia tng

TLEPLOXNG.

9. H popdoloyla TnG aktoypappng Ekave Sucxepn thv mpoBacn otnv mapalio ota
TEPLOOOTEPA ONUEia (KPNUVWOELG QKTEC), Ol TPOCPACLUEG TaPAAleC ATV
TIEPLOPLOUEVEG, YEYOVOG TIOU OE CUVOUOOUO ME TNV €AAXLOTN OPOTOTNTO KOL
OUTOTIVLXTIKI) QATUOOdOLPA OCUVTEAECE O ONUAVTIKO BaBud otov eykAwPLopo
HEYAAOU aplBpoU TOALTWY.

10. Oewpeital mBOavh n aAlayr otn cUUTEPLOPA TNG MUPKAYLAG AOYWw OAAQYNG
otov TUTo TNG BAdotnong. H mupkayld Eekivnoe amod MEPLOXEG TIOU ELXAV KOEL OTO
napeABov pe xapnAn BAaotnon Kol LeyaAn taxVTNTA Kol LETERN O€ EvVa XWPO TIOU
Oev eixe Kael o MpoodATN TUPKAYLA UE LOLaltepa UEYAAN CUYKEVTPWON KAUOLUNG
UANG. Autd odénynoe otnv tPododOTNCoN TNG TUPKAYLAG KOL TNV €KAuon
vPnAotepng evépyelag amd to Néo Boutla kal PEXPL TNV OKTr. H mupkoyld
ovatoAlka NG Aswd. MapabBwvog HETATPATINKE O TUPKOYLA TIOU COPWVE TO
oUVoAo NG emidavelakng BAAoTnong kal Twv uPnAwv SEVIPpWVY (gvepyn TUPKaAyLA
KOMNG), WG €vag «Tolxog GwTLAG», 0 omolog kabodnyouvtav amo Tov avepo (wind-
driven) kal emumAeoV LeTESLOE APKETEC HEKABEG KAUTPEG IPOC TNV AKTH.

Emionuaivetal 0TL N mapoUoa avaQopd MEPLEXEL OTOLYELX KOl CUUTTEPAOUATA T OTTOLa E(VAL TIPOKATAPKTIKE, Ta ortola Baoiovtal og Epguva kot ouAdoyn dedougvwy, mou Bpiokovtat akoua
(31/7/2018) o€ e€€Aién kat katd ouVENELa utapyeL Tdavotnta va puetaBAndouv.
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11. e ktipla pe GEPOVIO OPYOVIOUO ATIO OTMALOUEVO OKUPOSEUA KOL TOLXOTIOLIEG
TIANPWONG Tou €lxav KAELOTA apdbupa, N GwTLA SV MEPATE OTO ECWTEPLIKO TWV
KTIplwV PE HOVASIKO QTTOTEAECHO MO EEWTEPLKI EMULOEPULKN TTOPAUOPPWON TWV
ETUXPLOMATWY, XWPLG VA EMNPEACEL TN OTATLKOTNTA TWV KTLPLWV AOYW TNG HULKPNG
Slapkelag emidpaong tng pwtLag.

12. AvtiBétwg, oe opola Ktiplo mou S1EBetav EUALVA 1 TTAQOTIKO KOL QVOLXTA
napabupa, N GWTLA MEPOOCE OTO EO0WTEPLKO TOUG Kol n emibpacr t™¢ ATav
peyaAutepn, avamtuxdnkav vnAég Oepuokpacieg Wdlaitepa amd tnv Kavon Tou
€EOMALOLOU OTO ECWTEPLKO TWV KTLPLWV Kal dnuloupyndnkav pwypES TTOU UIopPouV
VoL EMNPEACOUV OXL LOVO TA N SOMLIKA OTOLKElX TWV KATOOKEUWV AAAQ KAl TOV
dépovta opyaviouo Toud.

13. OL pWYHEG QUTEG EMLSEVWVOVTOL SUOTUXWE KOTA T SLAPKELO KATAOREDNG TNG
TIUPKOYLAG TIOU €XEL eKONAWOEL o€ Lo KATooKeLN WG €ENG: TO TOLEVTO AOYW TNG
TIUPKOYLAG €XEL avamTtuEel Beppotnta. Katd tnv pipn vepou, TpaypotomoLeitot
toxeta Puén kal n Bepuokpacio Tou GEPOVIOS OPYAVICHUOU TEPTEL AMOTOUA KATA
mepimouv 50-55 Babuovg. H Bepupokpaclakr) mMTwon SnULOUPYEL VEEG PWYHEC N
SleupUVEL TIG &N UTIAPXOUCEG

14. To kaAd Sopnuéva KTiplol oMALOUEVOU OKUPOSEUATOC Ttou Npbav oe emadr) Ue
™ dwTld elte pe KAUTPeG elte pe €kBeon pEow BepulknG aktwvoBoAiag site pe
amevBelag emadn pe TG GAOyeg, aAla autr O6ev elonABe ota Krtipla
ocuumnepldEpONKav MOAU KaAd pe UKpOBAABEG oTa eEWTEPLKA N SOULKA oTOLXELD
TOUG, KUPLWG MLKPOPWYLEG OTL TOLXOTIOLEG TIARPWONG KOL QATOKOAANGCN TWV
ETUXPLOMATWYV AOYW Twv uPnAwv Bepuokpaciwyv mou avoarmtuxdnkav e§WTEPLKA
TOU Ktlplou.

15. H oTOTKr EMAPKELA TWV KTIPLWV TIOU EMNPEACTNKOAV OO TNV TUPKAYLA
efaptatol amo TN SLAPKELD KOUONG OTO £EWTEPLKO TOU KTlpiou, amod To av To
okupOSepa €xeL acBeotonownBel kal og mowo BaBog 1 av o xaAluvPag Bploketal os
KOAN Kataotaon AOyw TNG LEYAANG SLAPKELAG KOAUONG EVIOG TOU OTILTLOU.

Emionuaivetal 0TL N mapoUoa avaQopd MEPLEXEL OTOLYELX KOl CUUTTEPAOUATA T OTTOLa E(VAL TIPOKATAPKTIKE, Ta ortola Baoiovtal og Epguva kot ouAdoyn dedougvwy, mou Bpiokovtat akoua
(31/7/2018) o€ e€€Aién kat katd ouVENELa utapyeL Tdavotnta va puetaBAndouv.
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1. This is a typical case of wildland urban interface fire, that spread as an active
crown fire. These zones are among the most probable to suffer human casualties
globally. There are many such zones throughout Greece.

2. During the fire, strong west winds, with velocity exceeding 90 km/h locally and
in certain time spans (between 17:00 — 21:00 on 23/7/2018), as well as their
interaction with topography, played a crucial role to the rapid downslope spread of
the fire front.

3. The rapid spread of the fire contributed to the minimization of the available time
for reaction, leading, in combination with other factors, to a great number of
fatalities and casualties.

4. According to witnesses and reports that are being systematically analyzed, it is
concluded that the population that happened to be near the coast at the time, at
least in some locations, were informed about the rapidly approaching fire, not in
the form of early warning by some authority, but by people evacuating the western
(uphill) part of Mati settlement. This indicates that the population had almost zero
available time between the moment of awareness of the threat and the ultimate
appropriate moment of decision making for reaction.

5. A significant factor that contributed to the disaster is attributed to the urban
planning (or the lack of it) in the area, that functioned as a “trap” for the
evacuating population. Some of the important features include narrow streets (2.7
m at some locations), numerous dead ends, particularly long road blocks, no
possibility of lateral escape, lack of concentration/refuge areas (e.g. sports fields,
squares, etc). A wide street parallel to the coastline could have played the role of
escape route towards the adjacent settlements.

6. Field research found specific weaknesses on structures with vulnerabilities on
the roofs, frames, surrounding spaces and other parts. At the same time, a large
number of totally destructed buildings was recorded.

7. A first estimate is that affected residences and buildings included mostly
elevated or storeyed constructions, while ground floors or basements suffered
statistically less damage, a typical performance of a crown fire. Moreover,
significant differences on impacts were spotted among buildings, probably
attributed to building materials and adjacent vegetation.

8. The first conclusions, based on witnesses accounts (still under systematic
analysis) point to the fact that the escape attempt was uncontrolled and not an
organized evacuation procedure. This resulted in a “traffic jam” caused by the large
number of people trying to flee the area in a state of panic. In addition to the
number of inhabitants, there was also a great number of visitors, many of which
were unaware of the geographical particularities of the area.

9. The coastline morphology hindered the access to the sea (steep coastline). The
access routes were limited and the lack of visibility due to the smoke greatly
contributed to the entrapment of people.

10. It is possible that the change in fire behavior was caused by the change in
vegetation type. The fire started rapidly in previously fire-affected areas of low-
lying vegetation and spread to a non-affected area comprising a great fire fuel
load. That lead to fire propagation and a higher energy release in the down-slope
area between Neos Voutzas and the coastline. East of Marathonos Avenue, the
fire, as a wind driven “wall of fire” swept both the low-lying vegetation and the
high-standing trees (active crown fire). In addition, tens of firebrands were spread
towards the coastline.

11. In buildings with reinforced concrete frame and brick infill - partition walls and
closed windows, the fire did not spread to the interior. The only observed effect is
the surface deformation of the plasters, with no effect to the structural elements
of the building, due to the short impact of the fire.

The present report includes preliminary data and conclusions of an ongoing research (31/7/2018), therefore they may be subject to changes.
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12. On the contrary, in similar buildings with wooden or plastic open windows, the
fire spread to the interior, the impact time was longer and higher temperatures
developed, due to the combustion of building equipment. This fact lead to the
formation of cracks that can affect not only the non-structural elements of the
buildings, but also its structural load-bearing frame.

13. Unfortunately, these cracks were aggravated by the water used during the fire-
fighting operations. The already hot concrete is rapidly cooled down by 50-55°C
resulting in not only the spreading of the already formed cracks but also the
formation of new ones.

14. The well designed and constructed reinforced concrete buildings that were
affected by firebrands attack, radiant heat exposure and/or flame contact, but the
fire did not spread to the interior, behaved very well and suffered only light
damage to the external non-structural elements, such as mainly small cracks on
masonry walls and detachment of small pieces of plaster, due to the high
temperatures developed on the external walls of the buildings.

15. The structural adequacy of the fire-affected buildings greatly depends on the
duration of the burning outside the building, on the degree and depth of concrete
disintegration and the state of the reinforcement bars caused by the duration of
thermal exposure of the buildings interior.

The present report includes preliminary data and conclusions of an ongoing research (31/7/2018), therefore they may be subject to changes.
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