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Outline: 

1. The European Forest Fire Information System (EFFIS)– data harmonization 

2. EFFIS current situation 

•  Fire Danger Assessment 

•  Active fire and burnt area mapping 

3. Temporal/Spatial pattern of burnt areas  

4. Fire size vs Burnt Area 

5. Wildfires and climate change 

6. Global wildfire monitoring - GWIS 

7. New developments and challenges 



ESA UNCLASSIFIED - For Official Use Author | ESRIN | 18/10/2016 | Slide  4 

Fire danger exchange 1998… => the need for harmonization 

The European Forest Fire Information System (EFFIS) 
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 Definition and scope of EFFIS  

•System established by the Joint Research Centre (JRC) and DG Environment (ENV) as focal point 
for information on forest fires in Europe (1998) 

•Provides EU level assessments during both pre-fire and post-fire phases, thus supporting fire 
prevention, preparedness, fire fighting and post-fire operations 

•Complements national fire information systems through the provision of harmonised data, methods 
and standards 

 Users 

•EC Services, European Parliament, national/regional forest fires and civil protection services of EU 
and non-EU countries  

•FAO, United Nations Economic Commission for Europe, FAO Silva Mediterranea 

 Operation and development 

•Development by the JRC 

•Operation supported by the EC Directorate Generals GROW (Copernicus Program), ECHO, ENV, JRC 

• End of 2015 – EFFIS joined the Copernicus Emergency Management Services 

The European Forest Fire Information System (EFFIS) 
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EFFIS fire monitoring cycle 

Fire 
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Danger Forecast 

Burnt  
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Soil 
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Vegetation 

Regeneration 

Forest fire events 

CORINE
Code

CORINE Class Non-Burned
Area (ha)

Burned
Area (ha)

% Burned

112 DISCONTINUOUS URBAN FABRIC 109878 42 0.0%

211 NON-IRRIGATED ARABLE LAND 1194065 6990 0.6%

212 PERMANENTLY IRRIGATED LAND 682939 403 0.1%

221 VINEYARDS 134274 2843 2.1%

222 FRUIT TREES AND BERRY
PLANTATIONS

123157 1398 1.1%

223 OLIVE GROVES 518360 2421 0.5%

241 ANNUAL CROPS ASSOCIATED WITH
PERMANENT CROPS

16563 10 0.1%

242 COMPLEX CULTIVATION PATTERNS 1007677 5040 0.5%

243 LAND PRINCIPALLY OCCUPIED BY
AGRICULTURE, WITH SIGNIFICANT
AREAS OF NATURAL VEGETATION

773877 11269 1.4%

244 AGRO-FORESTRY AREAS 164627 2314 1.4%

311 BROAD-LEAVED FOREST 840208 1006 0.1%

312 CONIFEROUS FOREST 526430 3812 0.7%

313 MIXED FOREST 573425 3930 0.7%

321 NATURAL GRASSLAND 1247403 6448 0.5%

322 MOORS AND HEATHLAND 260835 1628 0.6%

323 SCLEROPHYLLOUS VEGETATION 2070419 25793 1.2%

324 TRANSITIONAL WOODLAND-SHRUB 1044180 5266 0.5%

331 BEACHES, DUNES, AND SAND PLAINS 31072 68 0.2%

332 BARE ROCK 22903 59 0.3%

333 SPARSELY VEGETATED AREAS 249691 437 0.2%

334 BURNT AREAS 19081 2102 9.9%

UNCLASSIFIED FOREST SURFACES 1371987 17445 1.3%

TOTAL 12983050 100724 0.8%

Landcover 

Damage 

Assessment 

Emissions Assessment 

EFFIS DB 

EFFIS Network – 41 countries 
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EFFIS Current Situation 
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EFFIS - Fire Danger Forecast 
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Active fire and burnt area mapping 
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2017 Burnt Areas Weekly Evolution – EU Countries 

Time evolution of burnt areas in the EU countries 
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San-Miguel-Ayanz et al., 2017, Forest Fires in 

Europe, Middle East and North Africa 2016.  

EU number of fires and burnt area 
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Number	of	wildfires	in	the	EU

Trends is burnt areas and number of fires 
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About 43000 wildfires occur every year in the EU Approx. 480,000 hectares burned per year in EU 
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2017-2018 - Spatial distribution of large fires 
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EFFIS Overview 2018 – Fire Weather Index monthly anomaly 

May June June 
July August September October 
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Burned area by mapped in the EU countries - 2017  

56,70% 

14,22% 

13,11% 

6,77% 

3,06% 2,07%

1,99% 0,73% 0,55% 
0,52% 

Portugal Italy Spain Croatia Romania France Greece Ireland Bulgaria United	Kingdom

Country Area	(HA) % Number	of	fires	(>30	ha)

Portugal 563,790.30 56.70% 412

Italy 141,425.40 14.22% 788

Spain 130,389.30 13.11% 318

Croatia 67,362.80 6.77% 104

Romania 30,445.80 3.06% 65

France 20,623.70 2.07% 90

Greece 19,779.40 1.99% 57

Ireland 7,241.10 0.73% 18

Bulgaria 5,438.80 0.55% 18

United	Kingdom 5,126.70 0.52% 19

Sweden 732.9 0.07% 8

Cyprus 672.4 0.07% 4

Hungary 458.3 0.05% 3

Finland 234 0.02% 4

Slovenia 187.7 0.02% 2

Czech	republic 144.9 0.01% 1

Denmark 130.4 0.01% 2

Estonia 57.5 0.01% 1

Germany 56.7 0.01% 1

Latvia 34.5 0.00% 1

Total: 994,332.60 100.00% 1,916.00
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Burned area mapped – 2017 rest of Europe, Middle East and North Africa 

Middle East and North Africa 

Country Area (HA) % Number of fires >30 ha 

Algeria 91,468.8 75.4% 284 

Lebanon 45.4 0.0% 1 

Libya 234.0 0.2% 3 

Morocco 4,771.9 3.9% 24 

Syria 5,742.6 4.7% 18 

Tunisia 19,065.0 15.7% 51 

Total: 121,327.6 100.0% 381 

Country Area	(HA) % Number	of	fires

Albania 42,281.00 16.00% 224
Bosnia	and	

Herzegovina
83,131.70 31.46% 145

Georgia 854 0.32% 1
Kosovo	under	

UNSCR	1244
4,056.30 1.54% 34

Montenegro 51,661.20 19.55% 124

Norway 260.3 0.10% 2

Serbia 8,170.00 3.09% 37

The	former	Yugoslav	

Republic	of	
25,751.60 9.75% 88

Turkey 48,085.90 18.20% 157

264252 100.00% 812
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Trends in the number of fires (by size) in Europe 
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Fire size vs burnt area 
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From Gantaume et al., 2013, Environmental 

Management, 51, 651-662.  

95.3% of fires  (of known cause) in the European Mediterranean region are caused by humans 

 55.8 % fires deliberately caused 

 39.5 % fires unintentionally caused 

 

Lack of proper fuel management and landscape planning in fire prone areas is increasing the risk of 

critical fires 

 Abandonment of rural areas 

 Fuel accumulation – lack of forest management in low productivity forests 

 Continuity of fuel layers due to lack of proper landscape planning and fuel reduction programs 

 Increase of Wildland Urban Interfaces (WUI)  

• urban expansion 

• second residence homes 

Causes of wildfires 
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Impact of wildfires in the EU in 2017 
 
• Area burnt: approx. 1.2 Million ha 

• Firefighters and civilians killed by wildfires: 127 people 

• Economic losses: 9.8 Billion Euro 

 

Estimation of economic losses from wildfires in the EU: Report by the 

European Forest Fire Information System, 2017 (in press).  

Impact of wildfires in the EU in the period 2000-2017 
 
• Area burnt: 8.5 Million ha (about the size of Austria), approx. 480000 ha/year 

• Firefighters and civilians killed by wildfires: 611 people, equiv. to nearly 34 
people every year 

• Economic losses: over 54 Billion Euro, approx. 3000 Million per year 

Impacts of wildfires in the EU 
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Fire Danger Projections under Climate Change scenarios 

Under future climate scenarios, annual losses from 
wildfires may increase to over 5 Billion Euro per year 

JRC Peseta II and III reports, (2017, 

2018)  
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Wildfires and climate change 
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GWIS – Global Wildfire Information System 

GWIS DB 
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Forest fire events 

CORINE
Code

CORINE Class Non-Burned
Area (ha)

Burned
Area (ha)

% Burned

112 DISCONTINUOUS URBAN FABRIC 109878 42 0.0%

211 NON-IRRIGATED ARABLE LAND 1194065 6990 0.6%

212 PERMANENTLY IRRIGATED LAND 682939 403 0.1%

221 VINEYARDS 134274 2843 2.1%

222 FRUIT TREES AND BERRY
PLANTATIONS

123157 1398 1.1%

223 OLIVE GROVES 518360 2421 0.5%

241 ANNUAL CROPS ASSOCIATED WITH
PERMANENT CROPS

16563 10 0.1%

242 COMPLEX CULTIVATION PATTERNS 1007677 5040 0.5%

243 LAND PRINCIPALLY OCCUPIED BY
AGRICULTURE, WITH SIGNIFICANT
AREAS OF NATURAL VEGETATION

773877 11269 1.4%

244 AGRO-FORESTRY AREAS 164627 2314 1.4%

311 BROAD-LEAVED FOREST 840208 1006 0.1%

312 CONIFEROUS FOREST 526430 3812 0.7%

313 MIXED FOREST 573425 3930 0.7%

321 NATURAL GRASSLAND 1247403 6448 0.5%

322 MOORS AND HEATHLAND 260835 1628 0.6%

323 SCLEROPHYLLOUS VEGETATION 2070419 25793 1.2%

324 TRANSITIONAL WOODLAND-SHRUB 1044180 5266 0.5%

331 BEACHES, DUNES, AND SAND PLAINS 31072 68 0.2%

332 BARE ROCK 22903 59 0.3%

333 SPARSELY VEGETATED AREAS 249691 437 0.2%

334 BURNT AREAS 19081 2102 9.9%

UNCLASSIFIED FOREST SURFACES 1371987 17445 1.3%

TOTAL 12983050 100724 0.8%
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nt 

Towards global wildfire monitoring: 

GEO -https://www.earthobservations.org/activity.php?id=126 
JRC - http://gwis.jrc.ec.europa.eu 
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GWIS – Global Wildfire Information 
System 

GWIS – current data availability 
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Near Real Time 

Archive 

GWIS –development of burnt area products 

Active Fire and  
Burnt Area 
Products 

(NASA Lance) 

Thermal Anomalies 

Geosynchronous & 
Geostationary satellites 

Fire Identifier 

Fire Identifier 

GWIS DB 
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GWIS – Global Wildfire Information 
System 

GWIS – data analysis and tools 
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New developments for wildfire monitoring in EFFIS/GWIS 

• 2019  

• Outsourcing – Development/testing of ensemble and seasonal fire danger forecasting (w/ ECMWF) 

• Outsourcing - Testing the operation of active fire & burnt area mapping medium resolution 
(MODIS/VIIRS/S-3) (w/eGEOS consortium) 

• Outsourcing - Testing/validation of an 8-day high-spatial resolution burnt area layer (S-2, Landsat) 
(w/eGEOS consortium) 

• Testing of fire emissions & dispersion processing chain 

• Testing of geo-stationary satellites for global wildfire monitoring (in coll. with NASA) 

• Testing of near-real time monitoring on the basis of high-spatial resolution sat. sensors (in coll. with NOAA). 
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Challenges/Discussion points 

Active fire detection 

• Are geostationary sat/sensors the solution for near-real time monitoring? 

• Real time monitoring of wildfires – High Altitude Sensor Systems? 

• Night time monitoring – Will S-2 be available for this? 

• Are S-3, MODIS, VIIRS, Feng-Yun, etc. plus high-spatial res. Sensors (S-2, Landsat, etc.) enough? 

Burnt area mapping  

• Are S-3 type (MODIS, VIIRS, etc.) enough for wildfire monitoring? 

• Is near-real time-wildfire monitoring at high spatial resolution (e.g. S-2, Landsat, etc.) feasible? 

• Wildfire severity? Are S-2, Landsat, etc. enough? Do hyperspectral sensors add relevant information? 

• Monitoring of wildfire emissions. Is P-5 the solution?  

• Is the Med region a large enough market for services? Should applications be regional? Should they be global? 
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jrc-effis@jrc.ec.europa.eu 

http://effis.jrc.ec.europa.eu 

http://gwis.jrc.ec.europa.eu 

Wildfire science is at a loss for comprehensive data 

An international monitoring initiative is crucial for understanding wildfires and reducing their damage 

Nature (Bowman, July 2018) 

Thank you 

http://effis.jrc.ec.europa.eu/
http://effis.jrc.ec.europa.eu/
http://gwis.jrc.ec.europa.eu/
https://www.nature.com/articles/d41586-018-05840-4
https://www.nature.com/articles/d41586-018-05840-4
https://www.nature.com/articles/d41586-018-05840-4
https://www.nature.com/articles/d41586-018-05840-4

