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BEYOND participated in the

Best Service Challenge
Copernicus-Masters competition

with the operational EO based fire
management service, known as:

“FireHub: A Space Based Fire Management Hub “

The service consists of three pillars:
1. The real-time fire detection and monitoring application

2. The large scale Burnt Scar Mapping during and after wildfires
and the Diachronic BSM

3. The fire smoke dispersion forecasting tool
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Management

Hub “

14:00 AM

GROUP OM
) EARTH OBSERVATIONS


http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://vintagevapours.wordpress.com/&ei=WPdDVMzoNIO7PY-TgZgL&bvm=bv.77648437,d.ZWU&psig=AFQjCNFHTIuUo9WZERyQeUUSRQMU_mG_mQ&ust=1413826706927035

2nd SOUTH-EASTERN &
EUROPEAN GEO

WORKSHOP

Institutional End Users and
stakeholders in Greece and Europe
receive the fire disaster services:

MID AND LONGER-TERM
UPGRADES

SHORT-TERM
UPGRADES

MID AND
LONGER-
TERM
UPGRADES

The European Copernicus Program (EMS service)

@

The Fire Brigades Control Room (199)
The Ministry of Env. (Directorate for Forests Protection
The Gen. Sec. Civil Protection

The Forestry Services over Greece and Europe
The National Cadastral Organisation 3
The Local Authorities & Environmental Organisations «.——=1t"
The Greek Army o
The Private sector

eeeeeeeee

MARIOLOFOULOS-KANAGINES FOUNBATION
FOR THE ENVIRONMENTAL SCTENCES.
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European Space Agency projects

Floods and fires

Landslides

Humanitarian aid

E uropean Commission

Atmospheric, geophysical and
man-made disasters

Service sustainability

Preoperational validation

Service operations (first contracts)

| 2003 ’ 2004 ’ 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
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Regional Real Tlme Fire Monltormg Serwce 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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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 geo-spatial ontology
schemes and reasoning queries, accounting for the

a) thematic consistency by eliminating false alarms, and

b) account for the time persistence of the fire observations /= P
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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. h
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External
Sources

POls
Meteo

DTM, Slope, =7

Aspect
Fuel Ma

Corine Landcover
Admin Boundaries

Back End: MonetDB /Strabon/FireHub Models

o

Geospatial

Ontology

? Cétaloguing Service
& Metadata Creation

Data Vault

HotSpots

Processing Chain
(SciQL based)

CEO

MARIOLOFOULOS-KANAGINES FOUNBATION
FOR THE ENY MENTAL SCIESCES.

e Search & Display

* Search for raw & Processing

e Real-time Fire Monitoring

* Refinement (Post-Processing)
* Linked Data
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A Raw SEVIRI data (3.5x3.5 Km)

a - sl e b, &%
% o o

C High resolution Land Cover
& Fuel Types Layer if—

= I Liter of beech forests

' b I it of black pi

| B Refined SEVIRI data (0.5x0.5 Km)
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Grasslands

Refined SEVIRI data (0.5x0.5 Km) 5 R N e e
High accuracy Fuel Layecr

I 4 i Py Y L i T Litter of broadieaved forests
= g 5 \ Litter of cypresses forests
Detected Hotspots - Snapshot Litter of fir forests
Hotspot: L= b, x . £ B Litter of high elevation conifers
Confence Levet >=1.0 By :
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Phrygana
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- Understory of low elevation conifers
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Real-time fire
monitoring service

FlamMap B

fire behaviour mapping

and analysis software
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Enhanced real-time fire
monitoring service



2nd SOUTH-EASTERN |
EUROPEAN GEO
WORKSHOP

S

IAASARS

nitor - NOA GIS
html i 2 a

n Bookmarks

Status Info:
ode- e
Begining Time: ~ 201208-21T21-00-00 GMT
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' Applies to any type of High and Very
High Resolution Satellite Data

: (Landsat TM, SPOT XS, IKONOS, Formosat-2,
%" Worldview, Quickbird)

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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BSM _NOA Pre- Processing

(1) Separate clouds from vegetation — Create masks

2
200239
[:] Kapéveg exraoeig/ Burnt Areas

(2) Isolate water bodies and shadows — Create masks

(3) Perform sensor 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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BSM_NOA Processing

(1) Generate band transformation indices
Normalised Burn Ratio Index, Albedo, NDVI,
multi-date NDVI, NDVIdiff, multi-date derived
Radiometric Change Vectors

$ ap is bas on Formi
(2mP, 8mXS, 09.07)

200239 i y
[:] Kapéveg exrdoeig/ Burnt Areas

Scale 1:6.000

(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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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

¥ (2mP, 8mXS, 09.07)

200239 i y
[:] Kapéveg exrdoeig/ Burnt Areas

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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Greece - Epirus, loannina
Forest Fires - Burnt Areas
21 £ situation Map: Disaster Extent, Summer 2011
Sesl 1 15000

Locaton Dugrams

Zitsas

Dodonis
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Ap. ®UAAoU XdpTn
Sheet No.
BSM GR11.1

2763?0 3283‘90

NOMOZX HAEIAZ
Prefecture of llia
.".'upkawa nupyou/ Apxam;‘ QAupmiag
_g 21.297 ha. Edw Asmrropépeia rov
] A. Apxaiag OAuumiag. O xaprng
= Baoileral oe dedopéva Formosat-2
Fire at Pyrgos- Ancient Olympia 21.297 ha.
Here a detail at the Municipality of
P |Ancient Olympia is illustrated
: |Map is based on Formosat-2 images
(2mP, 8mXS, 09.07)
289239
Scale 1:6.000 Kapéveg ektaoeig/ Burnt Areas
KAMENEZ EKTAZEIZ ZTO ZYNOAO TOY NOMOY
Burnt surfaces in the entire Prefecture
ATtroTignon karaoTpo@wv avd karnyopia KdAuyng Mg karda
CORINE Land Cover 2000 (Burnt area assessment per CORINE | Extaon ot ha (Area
Kapéveg exTaoEi Land Cover 2000 class) in ha)
Bumnt Areas - | Adoog MNariguilwy (Broad-leaved Forest) i 258,92
-3 Adoog Kwvogdpwy (Coniferous Forest) 3.385,92|
g Mikré Adoog (Mixed Forest) 5.418,52|
®uoikoi Bookétotiol (Natural Grassland) 1.336,53
276390 326350 @dpvol kal Xepadrotrol (Moors and Heathland) | 0,00
Xaproypagikfy Mpopohr: EFTZA87 Cartographic Projection System: EGSA87 ZxkAnpopuAAiki BAdoTnan (Sclerophyllous Vegetation) 9.483.41
EAepoeidéc: 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 ZuvoAikr Exraon (Total Area) 45.340,91
NOMOZ HAE'AZ Xupmvpdwnor] Kapévwy Exktdoewy 2007 ‘ ‘““""""“";:;f,:;:"-"
A@‘ ME Xpron Aopmpopmwv Eikévwy 41 Obsarvatory of Athen
5 RISK-E0S " = @Sa Eméxraon Tou Tpoypdpparoc RISK-EOQS atnv EAGSA It o i ek e S
Prefecture of llia - Burn Scar Mapping in Greece for Year 2007 "v-ﬂ“-'w‘:ri:l;:zwm"mﬁr:"""""
RISK-EOS, Extention to Greece TGN Wy Ll RN
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http://ocean.space.noa.gr/diachronic bsm/index.php 1) More than 450 Landsat
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

2) Yearly maps of Burned
Areas have been produced

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

38"20'0°N

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

38°100°N

25°50'0°E 26°0'0"E 26"10'0°E 26°20'0"

Eurapean
Commission
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. | National Observatory of Athens

Greek General Secretariat for Research and Technology y

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

’ 4 DIACHRONIC INVENTORY OF FOREST FIRES OVER
GHEECE FROM 1984 TO PRESENT, WITH USE OF
LANDSAT 4 5 7 SATELLITE [}ATA
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DBA Vahd ation Scheme gzg?%{i %ﬁ%‘l}z A&::?Kl;l;‘ém":z’:li r,y,%gmm%p._?:on
Detection efficiency rate = ’ﬁﬁéﬁ,"&f}ﬂﬁm Sacmn éxvaon
DBA+SBA MEEA‘E
N FBA »  DBA: Detected burnt areas T!AE LEL o zsar
Commissionerror ____—— o FBA: False burnt areas
(False Alarm rate) DBA+FBA o SBA: Skipped burnt areas
SBA
Omission etror = SRR
Region Tolla Q Aulléne
Commission error 13. 10\2{)\0 5.76%
Omission error L\v 22% 12.70%
2 ¢ O)
Producer’s accuracy \T\\\ 90.68% 87.30%
User’s accuracy | y(\'\_'/-‘i-f\" 86.90% 94.24%
(“ :
Fuzzy Kappa 0.843 0.892
\
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EAAHNIKH AHMOKPATIA
YMNOYPTEIO AHMOZIAE TAZHE KAI
MPOZTAZIAZ TOY MOAITH
FENIKH TPAMMATEIA MOAITIKHZ MPOSTAZIAL KATAZTAZH AAZIKON TTYPKATION 01-08-2013
APXHIEIO MYPOIBEITIKOY ZQMATOZ
-199-
TYNTONIZTIKO ENIXEIPHEIAKO KENTPO
YMHPEZIQN MYPOZBEETIKOY QMATOE

AA | MYP/KH YNHPEZIA | AHMOE - KOINOTHTA XPONOAOTIA KAMMENH EKTAZH (Zrpéupara) NPOZOMNIKO MEZA
& EFTP ENAPZ| M.EA.|EATX. |KATA | AAZ. |;:\.E. AAE | xE | kaal re | vk Iny [nez [eee|ztp [AA] n/o| oTaeyT | MHXEAI [aoc|aor|avc
1 A, ZAMOY 21-07 | 23-07 | 30-07 | 01-08 | s00
154504 | N.Y. TAMOY AKPOTHPI ZQOAOXOY NHrH | 15:15 | 09:15 | 09:20 | 08:00 20 | 45 | &0 7 20 1] a
2 A, XIOY 2507 | 26-07 | 29-07 1100 | | | 100[ | 100 | 6
154682 Mn.y. Xioy AF ITIAQPOS-MITYOS 11:256 | 19:.05 | 20:50 45 | 22 | 100 | 10 15 5 ] 1 11
3 A. ZEPIGOY 2507 | 26-07 | 30-07 | 01-08 | | | 300 [ | |
154696 | M.Y. EPMOYMNOAHE TKAABOTIANNH 15:20 | 11:35 | 07:30 | 19:30 2| 9 1] 2
4 A. ZEPI®OY 26-07 | 28-07 | 30-07 | 01-08 | | | 1uuo| | |
154772 | N.Y. EPMOYNOAHE ArIA MAPINA 21:00 | 18:10 | 07:30 | 19:35 B e 7 7T
5 A. POACY 27-07 | 31-07 | 35000 | | | 3000
154797 | N.Y. POACY [zTPIOZ 1512 11:30 . 7/ 3| 5] 5[ 8
6 A.MPEZNON 2907 | 29-07 | 01-08 | 01-08 | | |
154896 | M1.Y. ® AQPINAZ “Miriha Béda" 17:15 | 23:00 | 07:00 | 14:00 8
7 M.Y. TRINCAHE 4. BOPEIAZ KYNOYPIAZ 30-07 | 30-07 | 31-07 | 01-08
154921 | MN.K. AZTPOYZ Opewvi] Mehyou- KoBihec 21:00 34 | 14 14 2| 2 3| 2
B A. PHTA @ EPAIOY
154987 | 20¢ .Z, BOAOY (BINE) |Ay.ABavdaioc 16 | 17 7
9 A KINEAEP a0
155032 | 1oc MN.5. AAPISAS AAMYPON 2 1
10 A. KIANEAEP 50
165038 | 1og M.5. AAPIZAZ L 2 1
1 ANY. HPAKAEIGY .55:: [ [ [ 110 | 3 1
155044 | M.K. XEPZONHEIOY 5 12113 | 19:30 18 | 12 7 3 1
12 ANY. AAPIZAT 01-08 01-08 | | | l | [
155053 | MN.K. ®APIAAON Y PA, 14:05 14:45 2 1
13 . XAANKHAONOE 01-08 | 01-08 01-08 [ | | 1 [ 0.5 | | 30
1550556 | Goc M.5. @EZZAAONIKF [EHPOXQPI 14:20 | 1647 19:00 4 2
14 n.Y. FY®EIOY A KYGHPON [ | | [ | | 28 | 24 12 2| 6
165060 | N.K_KYGHPON Kopvidwika- Ayia EAAéoa | 28 | 24 12 2| 6 2
15 A. KIAKIZ 01-08 | 01-08 10 5 50
*‘“wsx.,,,%l.
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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 ~18 minutes in comparison to the Fire Brigade logs

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 ranfg)e of [4, 6].
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FireHub

A Space based Fire Management Hub
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Thank you for your attention!

For more information

cean.space.noa.gr/FireHu
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