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operational users over Greece 
 

Enhanced Real time fire monitoring 
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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: 

SHORT-TERM
UPGRADES

MID AND LONGER-TERM
UPGRADES

MID AND 
LONGER-

TERM
UPGRADES

SHORT-TERM
UPGRADES

MID AND LONGER-TERM
UPGRADES

MID AND 
LONGER-

TERM
UPGRADES

The Fire Brigades Control 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 
The National Agriculture Research Foundation 
The Hellenic Centre for Greek Biotopes 
The Greek Army 
The Private sector 
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Preparatory action 

  2003   2004   2005   2006   2007   2008   2009   2010   2011   2012   

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)   

RISK - EOS   

TERRAFIRMA   

RESPOND   

PREVIEW   

BOSS4GMES   

SAFER   

linkER   
SAFER 
LinkER 

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

Raw resolution: 3.5x3.5 km 
wide pixel over entire  

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

  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 
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 
LC types due to coarse initial resolution, and keep only the 
land part of the polygon), b) account for the time 
persistence of the fire observations.   
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Regional Real Time Fire Monitoring Service based on EUMETSAT MSG 
SEVIRI Data 

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. 
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Cataloguing Service 
& Metadata Creation 

Processing Chain 
(SciQL based) 

HotSpots 

Back End:  MonetDB  / Strabon 

Data Vault 

Eumetsat @ 9.5East 

Raw Data 

• Corine Landcover 
• Admin Boundaries 
• POIs 
• Meteo 
• DTM, Slope, 

Aspect 
• Fuel Maps 

External  
Sources 

Front End: GUI Map Element 

• Search & Display 
• Search for raw & Processing 
• Real-time Fire Monitoring 
• Refinement (Post-Processing)  
• Linked Data 

Geospatial 
Ontology Web access 

based on Semantics 

Linked  
Geospatial Data 

Semantic  
technologies  

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



Parnon Mt Fire 

Taygetos Mt Fire 
Oitilon Fire 

Zaharo Fire 

Olympia site Fire 

Megalopolis Fire 

Stira Euboea Fire 

AliveriEuboea Fire 

Taygetos Mt Fire 

Korinthos 
Fire 

Regional Real Time Fire Monitoring  - NOA’s MSG SEVIRI Station – Raw Resolution mode 

     POTENTIAL FIRE 

     CONFIRMED FIRE 
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Regional Real Time Fire Monitoring  - NOA’s MSG SEVIRI Station – Refined Resolution mode 

VIDEO Presentation 
Real Time Fire Monitoring – Refined Mode 

Chios Island Fire Example in Greece 
Summer 2012  
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 On-line Fire Services dissemination through NOA‘s dedicated web interface 

(http://ocean.space.noa.gr/seviri/fend_new/index.php) 

http://ocean.space.noa.gr/seviri/fend_new/index.php
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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  

Applies to any type of High and Very 
High Resolution Satellite Data  
(Landsat TM, SPOT XS, IKONOS, Formosat-2, 
Worldview, Quickbird) 

 

 

 
 

BSM_NOA Pre- Processing  
BSM_NOA Processing 

BSM_NOA Post Processing 

Comprises Three Processing Phases 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 

(2) Isolate water bodies and shadows – Create masks   
 

 

 
 

BSM_NOA Pre- Processing  

(1) Separate clouds from vegetation – 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 

(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   

 

 
 

BSM_NOA Processing  
(1) Generate band transformation indices 
        Normalised Burn Ratio Index, Albedo, NDVI, 

multi-date NDVI, NDVIdiff, multi-date derived 
Radiometric Change Vectors  
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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             

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

(4)Assign attribute data to the fire vector polygons (administrative data, land cover data, 
toponyms, area (ha), perimeter, etc ) 

(3)Apply a series of expert knowledge  and geospatial reasoning queries in GIS to generate 
refined classifications of Burnt Areas  
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Rapid Fire Mapping Activation in Greece – Peloponnesus 2007  

INTERNATIO
NAL 

CHARTER 
OF MAJOR 
DISASTERS 

IS 
ACTIVATED 
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Rapid Fire Mapping Activation in Greece – Athens 2009  
THE HELLENIC CIVIL 
PROTECTION INITIATES 
SAFER RAPID MAPING & 
CHARTER Daily Weekly Fire Products 
at  HR & VHSR                       
(SPOT 5, LANDSAT, 
IKONOS) 
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Fire Mapping - Emergency Support Activation – Ioannina (Greece) 2011  
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Seasonal Burn Scar Mapping & Damage Assessments – Recovery Phase  
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Seasonal Burn Scar Mapping & Damage Assessments at VHSR 
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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 
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 
cover type and 
administrative data have 
been generated 
 
4)On-line dissemination of 
the produced maps and 
statistics through the NOA’s 
dedicated web interface 

http://ocean.space.noa.gr/diachronic_bsm/index.php
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Burnt Area Mapping – Service Validation Results 

Validation Scheme 

Validation Field Data 

In-situ GPS measurements and field 
works  

Log files of Fire Brigades 

Region Tolla Aullène 

Commission error 13.10% 5.76% 

Omission error 9.32% 12.70% 

Producer’s accuracy 90.68% 87.30% 

User’s accuracy 86.90% 94.24% 

Fuzzy Kappa 0.843 0.892 
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Real Time Fire Monitoring – Service Validation Results 

Validation Data refer to the entire fire season of 2013 
 

The data set comprises of: 
 
1) Log Files of Fire Brigades (Date and Time of fire 

occurrence, fire duration, and estimated surface 
burned) 

2) Detailed Burned Area Maps derived from using HR 
satellite data (Landsat TM 8), that cover the entire 
Greece’s territory 
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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].       
 
 



25 

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

 

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

mailto:kontoes@noa.gr

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25

