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BEYOND participated in the

Best Service Challenge
Copernicus-Masters competition

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

-
SEVIRI MIR 070825_0945 UTC

“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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“FireHub: A
Space Based
Fire
Management
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14:00 AM

\
GED oo & )
| EARTH OBSERVATIONS BE m\ ON D


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

2"4SOUTH-EASTERN
EUROPEAN GEO

WORKSHOP -8 4

IAASARS

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 .y
The Forestry Services over Greece and Europe R
The National Cadastral Organisation 3
The Local Authorities & Environmental Organisations +- wu---w X
The Greek Army o

The Private sector
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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)
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Regional Real Time Fire Mom'tormg Serwce'based on EUMETSAT MSG
SEVIRI Data Monitoring

Detected Hotspots - Snapshot

CONMDENCELEVEE 5=1.0' 2B =46 >64 38D =100

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

Classification enhancement # 1: The thresholds are dynamically Y
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
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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 eIements of each of the 500m
x500m area.
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+ Corine Landcover

o « Admin Boundaries Y
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X DTM, Slope,
| /' External Aspect

Sources Fuel Ma

Géospatial
Ontology

? Cétaloguing Service
& Metadata Creation

Data Vault

HotSpots

Processing Chain
(SciQL based)
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Back End: MonetDB /Strabon/FireHub Models ’

Web access
based on Semantics

* Search & Display

* Search for raw & Processing

* Real-time Fire Monitoring
Refinement (Post-Processing)

* Linked Data
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Reglonal Real T|me Fire Monltorlng - NOA’s MSG SEVIRI Station - Raw Resolution mode

Taygetos Mt Fire

SEVIRI MIR 070823 1030 UTC e
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A Raw SEVIRI data (3.5x3.5 Km) B Refined SEVIRI data (0.5x0.5 Km)
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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

L Herea duurnu Iclplryf
& Ancien nt Olympia is llustrated
‘Map/b.cd n Formosat-2 images

(2mP, 8mXS, 09.07)
e —

90230
Kapéveg exrdoeig/ 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

s | B

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

ormosat-2

iA cient i

Map /s based o Frmsa?lmg

(ZmPO nXS, 09.07)
i ——

0730 "
"~ | Kapéveg exvéorg/ 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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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
5 segments (>1ha). Filter out objects smaller than 1ha
i:.::’f".,..mm:;;, e R A | Gl |

20023
Scale 1:6.000

90200 ¥
| Kapéveg exrdonig/ Burnt Areas

(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
Sauation Map l!;-tll El|.lr'4 Summer 2011
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NS | Here a detail at the Municipality of
Ancient Olympia is illustrated
Map is based on Formosat-2 images
(2mP, 8mXS, 09.07)
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276300 326390 i |@apvor ka Xeposromol (Moors and Heathland) 0,00|

Xaproypagikr NpooAn: EMZA87 Cartographic Projection System: EGSA87 | ZrAnpoguAAiki BAGotnon (Sclerophylious Vegetation) 9.48341)
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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.

2) Yearly maps of Burned
Areas have been produced

3) Yearly statistics per land

1999

- cover type and

2002 administrative data have
— been generated
— o
I 2007 4)On-line dissemination of
P 2008
B 2000 the produced maps and
et statistics through the NOA’s
. o2 dedicated web interface
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N g " National Observatory of Athens | gvent
.y ‘ Logo

Greek General Secretariat for Research and Technology y

J http://ocean.space.noa.gr/bsm
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= DIACHRONIC INVENTORY OF FOREST FIRES OVER
i GREECE FROM 1984 TO PRESENT, WITH USE OF
LANDSAT 4 5 7 SATELITE DATA
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DBA Validation Scheme s st exvac IR I e
ou awsIkovidEs T Kapfvn Snuécia
Detection efficiency rate =——————— NOMOY APKAAIAZ Beomen bxraon
AHMOZ B. KYNOYPIAZ
DBA+SBA EMERSER R
FBA ¢ DBA: Detected burnt areas g mNtz1a1)
Commissionermor __ ¢ FBA: False bumt areas /;
(False Abmmrate) )y em ¢ SBA: Skipped burnt areas N
SBA b 4:3;/@,«\}
Omission etror = i "\Y\')\} 2
Region Tolla Q L Aulléne
Commission error 13.1005\ " 5.76%
Omission error ;\SY\;\'I,}% 12.70%
Producer’s accuracy . '’ \\ 90.68% 87.30%
User’s accuracy Q_\\ | 86.90% 94.24%
o N 7
Fuzzy Kappa, ¢ ~ 0.843 0.892
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EAAHNIKH AHMOKPATIA
YMNOYPTEIO AHMOZIAS TASHS KAl
NPOSTASIAS TOY MOAITH
FENIKH FPAMMATEIA MOAITIKHE MPOSTASIAL KATAZTAZH AAZIKOQN MYPKATION 01-08-2013
APXHIEIO MYPOZBEZTIKOY QMATOS
-199-
SYNTONIZTIKO EMIXEIPHIIAKO KENTPO
YMHPEZIQN MYPOSBESTIKOY SQMATOS

A | NYPIKH YOHPESIA | AHMOX - KOINOTHTA XPONOAGKIA KAMMENH EKTAZH (Ztpépicra) NPOZOMIKO MEZA
AErTP ENAPS| M.EA.|EATX. [KATA [ aaz. [ ae. | ans.| xe| kanl| re. | vk |ny[nez [Eoe|sTP [AA) /0| OTABYT | MHXEAI [A0C]|AdP|ADG
1 A. SAMOY 21-07 | 23-07 | 30-07 | 01-08 600 |
154504 | M.Y. SAMOY IAKPQTHPI ZOOAOXOY NHrH | 15:15 | 09:15 | 09:20 | 08:00 20 | 46 | 60 7 20 1] 4
2 4. XIOY 25-07 | 26-07 | 29-07 11oo| [ [ 100 [ [ 100 | 6 3
1564682 | M.Y. XIOY AT, ISIAQPOS.NITYOS 11:25 | 19:05 | 20:50 8 1| ®
3 A. ZEPI®OY 2507 | 26-07 | 30-07 | 01-08 | | | 300 |
154696 | MN.Y. EPMOYMNOAHEZ > KAABOTIANNH 15:20 | 11:35 | 07:30 | 19:30 1] 2
4 A. ZEPI®OY 26-07 | 28-07 | 30-07 | 01-08 | \ | 1000 |
154772 | N.Y. EPMOYMOAHE  |ArIA MAPINA 21:00 | 18:10 | 07:30 | 19:35 1 1| 6
5 . POAOY 27-07 | 31-07 | 35000[ \ [
154797 | M.Y. POAQY lzTPIOE 16:10 | 11:30 3| 8| 5| 8
6 A.MPEEMNQN 29-07 | 29-07 | 01-08 | 01-08 | [ [ 50 [
154896 | N.Y. ®AQPINAT "MiréAa BOSa" 17:15 | 23:00 [ 07:00 | 14:00
7 M.Y. TPINOAHZ A. BOPEIAZ KYNOYPIAZ 30-07 | 30-07 | 31-07 | 01-08 [
154921 | MK ASTPOYZ Opeivi MeAlyou- KodgAce 11:35 | 21:00 | 17:00 2 3| 2
8 A. PHIA @ EPAIOY 31-07 ” l |
154987 | 20c 1.5. BOAOY (BIME) |Ay.ABavéaioc 13:10 16 | 17 7
] 8. KIAEAEP | 20 | \ | 80
155032 | 1oc .5, AAPIZAT AA MYPON 2 1
10 4. KIAEAEP | | { | { | s0
155038 | 1oc M.E. AAPIZAE 07:25 2 1
11 A.Y. HPAKAEIQY 01-08 | [ [ 110 [ | 3 1
155044 | N.K. XEPZONHZOY § 12:13 | 19:30 18 | 12 7 3 1
12 A.Y. NAPIZAS 01-08 01-08 [ | | | | [ 30
155053 | N.K. DAPSAAQN 14:05 14:45 2 1
13 B. XANKHAONO = 01-08 | 01-08 01-08 | | IENEER ES
155055 | Soc M.5. OEZSAAONIKE [EHPOXOPI 14:20 | 16:47 19:00 4 2
14 Mn.Y. F'YQEIOY A. KYOHPON 01-08 | \ \ \ \ | 28 | 24 12 2| 6
155060 | M.K. KYOHPON Kopndvika- Ayia EM\éga 15:23 28 | 24 12 | 2| 8 2
15 A KIAKIZ 01-08 | 01-08 | 01-08 | 01-08 10 5 50
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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 ran/g’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

ocean.space.noa.gr/FireHub
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