
Forest fire hazard mitigationForest fire hazard mitigationForest fire hazard mitigation
in Lebanonin Lebanonin Lebanon

usingusingusing
remote sensing and GISremote sensing and GISremote sensing and GIS

Space Technology for Sustainable Development

UN/Morocco/ESA

25-27 April 2007, Rabat, Morocco

Ghaleb Faour, NCRS Lebanon



IntroductionIntroduction
1. STUDY AREA1. STUDY AREA
2. FIRE DATABSE2. FIRE DATABSE
3. FIRE RISK MAP3. FIRE RISK MAP
4. RESULTS4. RESULTS
ConclusionConclusion

National Center for Remote Sensing

AFDC

Civil Defense
Greenline Association

Partners



IntroductionIntroduction
1. STUDY AREA1. STUDY AREA
2. FIRE DATABSE2. FIRE DATABSE
3. FIRE RISK MAP3. FIRE RISK MAP
4. RESULTS4. RESULTS
ConclusionConclusion

RS/GIS and Forest Fire

Risk mapping, prevention

Fire detection, propagation
modelling and monitoring
fire fighting

Damage assessment
Environment impact evaluation
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Capacity building for Civil Defense, 

Objectives

National Forest Fire Information System

Forest Fire Risk Map at National and
Municipality level
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Some statistics about Lebanon

Coniferous (3,31 %), broadleaves (5,58 %),

Mixed forest (2,25 %) and scrubland (11,86 %)

Surface 10452 Km2

Forest represents 23%

Rainfall between 200 mm and 1400 mm

Dry period 4 months

Maximum temperature is around 35 C in August

Lebanese civil defense statistics, a total number of 1413 forest fire events took 
place in 1997. The Ministry of Agriculture estimated about three thousand burned 
hectares in the two years 1998 and 1999.  
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Forest Map
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Administrative Divisions Map
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Data collection

Ministry of Environment (1994-1998)

Lebanese Civil Defense (2002-2003)

Newspaper Al Nahar (1983 – 2003)

Ministry of Agriculture (1996-2002)

General Directory of Civil Aviation
Meteorological Department (2002-2003)
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Data structure
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System Interface



IntroductionIntroduction
1. STUDY AREA1. STUDY AREA
2. FIRE DATABASE2. FIRE DATABASE
3. FIRE RISK MAP3. FIRE RISK MAP
4. RESULTS4. RESULTS
ConclusionConclusion

Link the database to the Municipalities map

Fire occurrence map



IntroductionIntroduction
1. STUDY AREA1. STUDY AREA
2. FIRE DATABASE2. FIRE DATABASE
3. FIRE RISK MAP3. FIRE RISK MAP
4. RESULTS4. RESULTS
ConclusionConclusion

Burned Area 
Map
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Fire Risk Map at 
Municipality level
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Validation
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Selective results from Statistical Analysis

Comparison between 2002 and 2003
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Selective results from Statistical Analysis

17 
%

27016 %41710 %7918:00-00:00 
p.m.

54 
%

82950 %132459 %49112:00-18:00 
p.m.

26 
%

40131 %82129 %24406:00-12:00 
a.m.

3 %503 %802 %1500:00-06:00 
a.m.

200320021983-2001

Number of firesStarting 
Time

Mean  14:00 H



IntroductionIntroduction
1. STUDY AREA1. STUDY AREA
2. FIRE DATABASE2. FIRE DATABASE
3. FIRE RISK MAP3. FIRE RISK MAP
4. RESULTS4. RESULTS
ConclusionConclusion

Selective results from Statistical Analysis
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Selective results from Statistical Analysis
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Spatial Analysis
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33% of the Lebanese Municipalities are 
classified as hot spot

Climatic conditions are directly 
responsible of forest fires

Human factors are indirectly affecting 
forest fires

Natural Risks are actually integrated in 
land use planning at municipalities 
scale

The incorporation of a spatial climate 
model would improve fire behavior 
predictions. 
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