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Global Fire Problems

1. Increasing fire activity
• Climate change (fire weather severity)
• Changing fuel conditionsg g

• Fuel buildup (fire suppression)
• Land use change – tropical deforestation, 

agricultural land abandonment, peatland burning g , p g
and drainage/fire susceptibility

• Shifting populations (WUI, ignitions, fuels)
2. Increasing negative impacts on people (health, safety,2. Increasing negative impacts on people (health, safety, 

livelihoods) 



Examples of Recent 
(Documented) Wildfire Disasters

1998 - 2011

• Wildfire disasters occur globally
• Many wildfire disasters are 
undocumentedundocumented



Global Fire Solutions

Greater international collaboration:

• Resource-sharing during wildfire disasterResource sharing during wildfire disaster 
• Exchanging expertise
• Sharing science and technology 

C ll b ti h• Collaborative research
• Integrated training
• Free and open access of fire intelligence



What is Fire Danger Rating?

Wildland Fire Danger a measure of the potential forWildland Fire Danger – a measure of the potential for 
fire to start, spread, and have significant impact. 

Fire danger is a primary fire management decision-Fire danger is a primary fire management decision
aid tool, and important research tool.



Why do we need fire danger rating?

• Justify annual operations budgets, and emergency funding
• Annual carbon emissions reporting (UNFCCC)
•Simulate current and future impacts of climate change, and 
implications of various fire management scenarios
• Prepare air quality hazard reports
• Informing public of extreme burning conditions

Planning prescribed burns• Planning prescribed burns
• Determine fire suppression resource requirements and 
strategic positioning
• Modeling post-fire biodiversity (mortality regeneration andModeling post-fire biodiversity (mortality, regeneration, and 
post-fire succession models)



What is Fire Early Warning?
Early warning is advanced knowledge of 

Fire early warning provides: 

y g g
future fire danger conditions

1. Guidance in the planning and appropriate use of 
prescribed fire 

2. Time to implement fire management actions that 
iti t t ildl d fi di t

Photo: Working on Fire

mitigate or prevent wildland fire disaster

Photos: Working on Fire



Global EWS 
f Wildl d Fifor Wildland Fire

Purpose is to reduce global wildland fire disaster through early 
warning, and promotion of information and resource-sharing g, p g



Fi W th /D H t S t
Vegetation Classification

Africa Example 

Fire Weather/Danger Hot Spots

Fire 
suppression

criteria

Equipment Needs and 
Active Fires
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Pre-Suppression Planning Guide



Regional EWS Prototype:
Central and South America



Global EWSGlobal EWS 

• Provides 1-7 day forecast fire danger – coarse scale
• Indicates regional fire ‘hot spots’ and global trends in 
fire dangerfire danger 
• Designed for making large-scale decisions 
• Provides early warning to national and international 
agencies for fire management and disaster management 
(including UN/ISDR, FAO, WHO, UNEP)



Regional EWSRegional EWS 

• Provides regionally-calibrated fire 
danger at a fine scale
• Used with fire management 
decision-aids to make strategicdecision aids to make strategic 
(regional) or tactical (national) 
decisions



National and Local LevelsNational and Local Levels 

• Provide rapid updates of fire danger 
from local weather network
• Used to determine daily fire 
prevention detection andprevention, detection, and 
suppression activities at local level

• Based on locally-derived 
guidelines for prescribed fire andguidelines for prescribed fire and 
fire control

Photo: Working on Fire
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• Global Fire Information System to build on the work in EFFIS in collaboration with

EFFIS definition and background

• Global Fire Information System to build on the work in EFFIS in collaboration with 
national and International organizations under the GOFC Fire IT umbrella.

• The European Forest Fire Information System (EFFIS) has been established by the Joint 
Research Centre (JRC) and the Directorate General for Environment (DG ENV) of the 
European Commission (EC, CFS and the GOFC Fire IT community in close collaboration 
with the Member States and neighbor countries, and national/regional networks.

• It supports the services in charge of the protection of forests against fires in EU and 
neighbor countries, and provides the EC services and the European Parliament with 
harmonized information on forest fires in Europe/Globally.

• Aims at providing up-to-date, reliable information on forest fires at the European level, 
providing European/Global level assessments during both pre-fire and post-fire phases, 
thus supporting fire prevention, preparedness, fire fighting and post-fire evaluations.thus supporting fire prevention, preparedness, fire fighting and post fire evaluations. 

• EFFIS is intended as complementary system to national and regional systems in the 
countries, which provides harmonized information required for international collaboration 

f t fi ti d fi hti d i f t b d fi ton forest fire prevention and fighting and in cases of trans-boundary fire events. 



European Forest Fire Information System (EFFIS)

FireD  

Forest fire events

Fire
Detection

Danger 
Forecast

Burnt area 
maps

Vegetation
regenerationregeneration

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%

L d  Potential soil erosion
estimates

Emission assessment

Land cover 
damage 

assessment



EFFIS current status
EFFIS Network & European Forest Fire Database

J i t ff t f ti l d EC i Joint effort of national and EC services
 Network of 33 Countries, over 2 million records
 On-going extension to MENA countries in collaboration with FAO

PT, ES, FR, UK, IT, CH, DE, SE, CZ, AT, SI, HR,FI, PL, SK, HU, FYROM, 
GR, EE, LV, LT, RO, BG, TR, CY, IE, MA, LB, ME, BS, KO, AL, RU  



Global Fire Information System

Sept 5 2011Sept. 5, 2011

• Data provision/processing by the European Centre for Medium-Range 
Weather Forecast (ECMWF)
P i i f 50 bl f t l d t i i ti f t• Provision of 50 ensamble forecasts, plus one deterministic forecast

• Computation of Canadian, USA, Australian fire danger indices
• Computation of 1 to 15 day fire danger forecast

A fi l b l (th h ld t )• Area coverage on fire season global areas (threshold temp, prec)
• Calibration of fire danger classess - 2012
• Global Web Service development - 2012



Next Steps

Items to include in future that influence fire 
behaviour and EWS Products: 

• fuel data type and load (biomass) affecting as• fuel data – type and load (biomass), affecting as 
fire behaviour as well as emissions

• spatial rainfallp
• seasonal vegetation greenup and curing
• live vegetation moisture content
• fire radiative energy, indicating fuel consumption 

and emissions



Next Steps
• Include ECMWF forecasts as second realization
• Burned area, hot spots, emissions
• Extend forecasts to 2 weeks
• Incorporate improved early warning accuracy (RS data:Incorporate improved early warning accuracy (RS data: 

spatial weather, fuel classification, seasonal green-up and 
curing, live vegetation moisture)

• Incorporate RS biomass for improved fire intensity and fireIncorporate RS biomass for improved fire intensity and fire 
emissions prediction

• utilize Fire Radiative Power to calibrate fuel consumption 
and emission ratesand emission rates

• Calibrate predictive ignition models with hot spot data
• Develop regionally calibrated EWS products

Support national and local technology transfer of EWS• Support national and local technology transfer of EWS 
through workshops via Regional Networks  



Next Steps
Technology transfer and capacity building:

1. Establish Regional EWS in key areas
2. Training in EWS and fire management
3. Training and more training (technology 

transfer to national and community 
level)



Thank You

GOFC-GOLD Fire EWS Project Team
WJ de Groot Canadian Forest Service

JG Goldammer
CO Justice
TJ Lynham
IA Csiszar

Global Fire Monitoring Centre
University of Maryland/FIRMS
Canadian Forest Service
NOAA/NESDIS

J San-Miguel-Ayanz
E Chuvieco

T Brown

Joint Research Centre, EC
University of Alcala
Desert Research Institute

Global EWS website at 
FIRE GLOBE Global Fire Monitoring Center:

http://www.fire.uni-freiburg.de/gwfews/index.html


