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Institutional End Users and
stakeholders in Greece and
Europe receiving the fire
disaster services delivered by
NOA during and after crisis:

MID AND LONGER-TERM
UPGRADES

SHORT-TERM
UPGRADES

MID AND
LONGER-
TERM

UPGRADES

The Fire"B‘rig'ai'd'éé"v"(faﬂr‘ftroI Room (199)
The Ministry of Env. (Directorate for Forests Protection |
The Gen. Sec. Civil Protection

The Forestry Services over Greece
The National Cadastral Organisation ;
The Local Authorities & Environmental Organisations g ' .k
The National Agriculture Research Foundation
The Hellenic Centre for Greek Biotopes

The Greek Army

The Private sector
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| 2003 ’ 2004 ’ 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

European Space Agency projects

Floods and fires RISK -EOS
Landslides TERRAFIRMA
Humanitarian aid RESPOND

E uropean Commission

PREVIEW

Atmospheric, geophysical and
man-made disasters

BOSS4GMES

Service sustainability

Preoperational validation | SAFER I
Service operations (first contracts) _

GMES/GIO

9th EARSelL Forest Fire Special Interest Group Workshop

«Quantifying the Environmental Impact of Forest Fires, 14-17 October 2013



@ NATIONAL OBSERVATORY OF ATHENS GMes
“=—="_ INSTITUTE OF ASTRONOMY & ASTROPHYSICS, SPACE APPLICATIONS AND REMOTE SENSING \ %"=

- 4

Regional Real Time Fire Monitoring Service based on EUMETSAT MSG
SEVIRI Data Monitoring

Raw resolution: 3.5x3.5 km Refined resolution: 0.5x0.5 km
wide pixel over entire wide pixel over entire Greece
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Regional Real Time Fire Monitoring Service based on EUMETSAT MSG
SEVIRI Data

CLASSIFICATION PROCESS

Classification #1: The EUMETSAT Fire mapping algorithm (FIR) based on fixed
thresholding approach, applied on the spectral bands IR 3.9 and IR10.8.

Zenith

Satellite

Classification enhancement # 1: The thresholds are dynamically
changing calculated for each image and every pixel location on

the basis of the seasonally variations and time depended Solar
Zenith Angle.

Classification enhancement # 2 : Create and integrate
classification evidence through using geo-spatial -
ontology schemes and reasoning queries, | '
accounting for the a) thematic consistency (e.g.
eliminate false alarms e.g. in sea, or on top of inconsistent VAR
LC types due to coarse initial resolution, and keep only the VAR
land part of the polygon), b) account for the time .
persistence of the fire observations. wwl e
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Regional Real Time Fire Monitoring Service based on EUMETSAT MSG
SEVIRI Data

CLASSIFICATION PROCESS

Classification enhancement # 3: Downscaling the first classification output and
calculate the fire occurrence probability in sub-areas of 500 m x 500 m wide,
inside the initial observation area of 3.5km x 3.5 km, accounting for the real
meteorological, physical / ecological, and morphological conditions in the
affected area such as,

a) Wind conditions (speed/direction), b) Fuel types and fuel type’s proneness to
fire, c) Altitudinal zone, d) Slope and Aspect elements of each of the 500m
x500m area. ' SR

Detected Hotspots - Snapshot

Hotspot: |

Configence Levek >=10 >28 >4€ >64 >822 <=100 ’
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Regional Real Time Fire Monitoring Service based on EUMETSAT MSG SEVIRI Data

Front End: GUI

" Map Element

Eumetsat @ 9.5fFEast

Back End: MonetDB / Strabon

Corine Landcover
\\

Admin Boundaries
POls

Meteo

DTM, SIODG,E&E;

External Loy Aspect a) C
| [ Sources gy Fuel Ma Geospatial
, / LG L Ontology
I =
1 ~ Cataloguing Service
1 & Metadata Creation
I ¢
l Data Vault
i
v HotSpots » Search & Display

* Search for raw & Processing
Raw Data * Real-time Fire Monitoring
* Processing Chain * Refinement (Post-Processing)
(SciQL based) * Linked Data
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Regional Real Time Fire Monitoring - NOA’s MSG SEVIRI Station — Raw Resolution mode
TEEEEEE r y .

AliveriEuboea Fire

Korinthos
Fire
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The major wildfire that burned 148 000 acres o
Greek island of Chios between 18 and 22 S
distinguishes 2012 as the year with the Iwﬁestr
that has witnessed the island in the last 30 yea
natural disaster of that magnitude, in order nof to 7 Agaraquied S Sala
change the landscape of the island as the forest vege : ., S oy T s
the island detericrates over time, ImmEﬂIEtE’ESWEE r-' g~ Al : im s e

term measures are needed, (source: WWE) i i




NATIONAL OBSERVATORY OF ATHENS
T INSTITUTE OF ASTRONOMY & ASTROPHYSICS, SPACE APPLICATIONS AND REMOTE SENSING

IAASA

On-line Fire Services dissemination through NOA’s dedicated web interface
(http://ocean.space.noa.gr/seviri/fend new/index.php)
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n Bookmarks

Fire Monitoring Service based on MSG SEVIRI
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Burnt Area Mapping for Emergency Response and Emergency Support
Rapid Mapping During Crisis - Off-line Mapping After Crisis

Fully Automatic Processing Chain

as' Applies to any type of High and Very
& High Resolution Satellite Data

(Landsat TM, SPOT XS, IKONOS, Formosat-2,

Advanced Informatics Processing Languages
Array Data Base processing - SciQL
Scientific Python, ontology schemes and ontology based queries
for linking open geo-spatial data (e.g. geo-names, administrative
boundaries)
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Burnt Area Mapping for Emergency Response and Emergency Support

Rapid Mapping During Crisis - Off-line Mapping After Crisis

BSM _NOA Pre- Processing

(1) Separate clouds from vegetation — Create masks
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(2) Isolate water bodies and shadows — Create masks

(3) Perform senor radiometric calibration and scene radiometric normalisation to

create compatible time series of satellite image acquisitions for multi-date
analysis

(4) Geo-reference the input satellite data using fully automatic image co-
registration techniques with appropriate sensor geometric models
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Burnt Area Mapping for Emergency Response and Emergency Support

Rapid Mapping During Crisis - Off-line Mapping After Crisis
F BSM_NOA Processing

24" (1) Generate band transformation indices

Nl Normalised Burn Ratio Index, Albedo, NDVI,
multi-date NDVI, NDVIdiff, multi-date derived
Radiometric Change Vectors

200239 i
Scale 1:6.000 :] Kapéveg extdaeig/ Burnt Areas

(2) Define appropriate image /sensor/land use dependent threshold values and
apply to the band transformation indices in order to: a) identify yearly changed
from unchanged areas due to fire disasters and other ecosystem disturbances, b)
identify burnt spectra on the image plane, and c) resolve for open, urban, and less
vegetative areas’ confusion
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Burnt Area Mapping for Emergency Response and Emergency Support

Rapid Mapping During Crisis - Off-line Mapping After Crisis
BSM_NOA Post Processing

(1) Clean from isolated pixels, and small area classification
noise using a 3x3 smoothing kernel, and proceed with
the join of small disconnected fire pixel clubs to larger
segments (>1ha). Filter out objects smaller than 1ha

A Apxaiag OAupTT
Bacileran o SeSop.
Fire at Pyrgos- Anci
= Here a detail at the
§. Ancient Olympia is
£ Map is based on Formo:
(2mP, 8mXS, 09.07)

sat-2
ympia 21.297 ha. [
icipality of

trated
sat-2 images

e r— R
289239

Scale 1:6.000

(2) Convert raster fire classification layer to vector fire
polygons and smooth the fire polygon boundaries to
resolve from pixel effect

(3)Apply a series of expert knowledge and geospatial reasoning queries in GIS to generate
refined classifications of Burnt Areas

(4)Assign attribute data to the fire vector polygons (administrative data, land cover data,
toponyms, area (ha), perimeter, etc)
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Rapid Fire Mapping Activation in Greece — Peloponnesus 2007

INTERNATIO
NAL

CHARTER
OF MAJOR
DISASTERS

)
ACTIVATED
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Rapid Fire Mapping Activation in Greece — Athens 2009
S EE— THE HELLENIC CIVIL
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Daily Weekly Fire Products
™ at HR & VHSR
. (SPOT 5, LANDSAT,

Saronic Gulf
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Fire Mapping - Emergency Support Activation — loannina (Greece) 2011

Greece - Epirus, loannina
Forest Fires - Burnt Areas
Situation Map: Disaster Extent, Summer 2011
Scaln . 15,000

Zitsas

*.-“Dodonis
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Olympia - 2007
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Seasonal Burn Scar Mapping & Damage Assessments at VHSR

ZﬂYZICW

Ap. ®DUAANoU XdpTn
Sheet No.
BSM GR11.1

2763‘90

3283‘90
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Prefecture of llia
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Baoileral oe dedopéva Formosat-2
Fire at Pyrgos- Ancient Olympia 21.297 ha.
Here a detail at the Municipality of
3 | Ancient Olympia is illustrated
: |Map is based on Formosat-2 images
(2mP, 8mXS, 09.07)

e
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Scale 1:6.000

[T | Kapéveg extdoeig! Burnt Areas

KAMENEZ EKTAZEIZ ZTO ZYNOAO TOY NOMOY
Burnt surfaces in the entire Prefecture

290239

Atrotignon KaraoTpo@wy avd karnyopia KaAuyng Mng kard

CORINE Land Cover 2000 (Burnt area assessment per CORINE | Extaon o¢ ha (Area

Kapévee eXTaoEIg Land Cover 2000 class) in ha)
Burnt Areas . Adoog MiatigpuiAiwy (Broad-leaved Forest) 258,92
>4 Adoog Kwvogdpwy (Coniferous Forest) 3.385,92
g Mikré Adoog (Mixed Forest) 5.418,52
®uoikol Bookétotiol (Natural Grassland) 1.336,53
326350 @dpvol kan Xepadrotrol (Moors and Heathland) 0,00
Xaptoypagikr MpoBoAr: EFZA87 Cartographic Projection System: EGSA87 ZrAnpoguikiki) BAdaTnan (Sclerophylious Vegetation) 9.483,41
EAAeipoeidég: WGS84 Ellipscid: Geodetic Reference System 80 Iewpyikeg kai Aoimég extdoeig (Agricultural and Other Areas) 25.457.61
Scale 1:300.000 Landsat-5 TM, 28.09.07 Zuvohiki) Extaan (Total Area) 45.340,91

Xapmypmpnor] Kapévwy Exktdoewy 2007 % ‘““""‘”“;";';:;,‘.;1“-"
NOMOZ HAEIAXZ 2 ME Xprion AopuopIKwY Eikéviwy 7

Prefecture of llia

RISK-E0S -esa EmékTaon Tou Wpovpcpuurog RISK-EOS atnv EANGSa
Burn Scar Mapping in Greece for Year 2007

RISK-EOS, Extention to Greece

natiuta for Space Appicatons snd Remete Sensing
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@uemou MrpiBakier

Fallen e Winfs:
Directorate Genaraifor Developm et and Protection ot Forests and
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Diachronic Burn Scar Mapping & Damage Assessments — 1984-2013

http://ocean.space.noa.gr/diachronic bsm/index.php 1) More than 450 Landsat
7 TM images acquired over

Greece in the period 1984-
2013 residing on USGS
archives were downloaded
and processed fully
automatically using the
NOA processing chain.

25'500°E 26°00°E 26°100°E 26"200°E

30°
30

2) Yearly maps of Burned
Areas have been produced

3) Yearly statistics per land
cover type and
administrative data have
been generated

38°200°N
38"20'0°N

4)On-line dissemination of
the produced maps and
statistics through the NOA’s
dedicated web interface

38100°N
38°100°N

25°50'0°E 26°0'0"E 26"10'0"E 26°20'0"
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ot Greek General Secretariat for Research and Technology

http://ocean. space.noa. gr/bsm

! DIACHRONIC INVENTORY OF FOREST FIRES OVER

GREECE FROM 1984 TO PRESENT, WITH USE OF
LANDSAT 4 5,7 SATELIJT DATA

= ___..'.‘.;__ﬂ___._. -

.._‘.

g

—_

9th EARSel Forest Fire Special Interest Group Workshop
«Quantifying the Environmental Impact of Forest Fires, 14-17 October 2013




;—.‘;‘—‘—1:.\

@ NATIONAL OBSERVATORY OF ATHENS G m eS
INSTITUTE OF ASTRONOMY & ASTROPHYSICS, SPACE APPLICATIONS AND REMOTE SENSING r

IAASARS
. 4
Burnt Area Mapping — Service Validation Results
DBA Validation Scheme -Wm%t r,Y.%Sm%ow
«Kougpoiviar Mou amraikoviger Tnv Kapévn Snuécia
Detection efficiency rate == ‘ﬁﬁéﬁ,"g,&}ﬁm Sacmn éxvaon
e s
Turua B
N FBA *  DBA: Detected burnt areas (ALBL . M1.N1=1-A1)
Comumission etror _ o FBA: False burnt areas
(False Alarm rate) DBA+FBA o SBA: Skipped burnt areas
SBA
Omission error =
Region Tolla A Aulléne
- O
Commission error 13. 10% \~ 5.76%
Omission error _L\ 2206 12.70%
Producer’s accuracy \\_\_\«\.\\ 90.68% 87.30%
User’s accuracy .\ p° 86.90% 94.24%
Fuzzy Kappe 0.843 0.892

T
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Real Time Fire Monitoring — Service Validation Results

EAAHNIKH AHMOKPATIA
YMNOYPTEIO AHMOZIAZ TAZHZ KAl
MPOZTAZIAZ TOY NOAITH
FENIKH TPAMMATEIA MOAITIKHZ MPOZTAZIAZ
APXHTEIO MYPOZIBEZTIKOY ZOQMATOZ

-199.

ZYNTONIZTIKO EMNIXEIPHIIAKC KENTPO
YMNHPEZION MYPOZBEZTIKOY ZOQMATOZ

KATAZTAZH AAZIKON MYPKATMON

01-08-2013
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Real Time Fire Monitoring — Service Validation Results

1) 22% of the detected by the NOA service fires, were reported 10 -15 minutes earlier in
comparison to the Fire Brigades logs

2) 58% of the detected by the NOA service fire events, were reported with a delay of less
than 30 minutes in comparison to the Fire Brigade logs. The mean delay in fire detection is
~18.5 minutes.

3) Fires larger than the 112ha are completely detected by the NOA system

4) Smaller fires, that are in the range of [4.7ha - 112 ha] are 50% detected by the NOA
system

5) The smallest fire detected had the size of 4.7ha. It occurred in the Fourni island on
08.09.2013

6) The omitted detections for the entire fire season, were summing up to a surface of 5,8%
of the Burned Area Mapped. Omissions were mainly due to, a) cloud cover, b) small
burned area size, c¢) area morphology, and d) fuel characteristics (e.g. less vegetative areas,
pasture lands, sparse vegetation)

7) More than 82% of the 500mx500m cells located in within the Burned Area Polygons
have been assigned by the algorithm a probability of fire occurrence in the range of [6, 10].
The remaining 18% is in the range of [4, 6].
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Thank You

For Further Information
kontees@noa.gi
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http://www.noa.gr
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