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III EXECUTIVE SUMMARY 
 
Background and Justification: 
The first National Forest and Tree Assessment based on systematic sampling in Lebanon was implemented 
by the Directorate of Rural Development and Natural Resources (DRDNR) of the Ministry of Agriculture as 
a project (TCP/LEB/2903) during 2003 - 2005 under the Technical Cooperation Programme of the Food and 
Agriculture Organization of the United Nations (FAO).  
 
Timely, easily available and accurate information on Forest and Trees Outside the Forest (TOF) resources 
and their utilization is a precondition for sustainable management of these resources based on an 
environmentally, socially and economically balanced forest policy.  Prior to TCP/LEB/2903 the extent and 
quality of information on the forest and TOF resource of Lebanon was perceived inadequate to monitor and 
counteract resources depletion and environmental degradation and to support national policy decisions and 
the work on developing a National Forest Action Plan.  
 
The Government of Lebanon therefore requested the technical assistance of FAO under the Technical 
Cooperation Programme to assist the Ministry of Agriculture to develop capabilities to survey the country�s 
resources to monitor trends and changes, to describe their nature and localities and to advise on protective 
measures where required for resources at risk. 
 
The National Forest and Tree Assessment (NFA) was undertaken by the DRDNR and was implemented in 
the field by the Rural Development Service (RDS), in collaboration with the Forestry Department of FAO.  
 
The main objective of the project was to reinforce the capacity of DRDNR for collecting, compiling, 
analyzing and disseminating reliable and up�to-date information on the Forest and TOF resources of 
Lebanon through training of the national staff in forest and tree inventory techniques.  
 
Project Phases: 
According to the Project Document TCP/LEB/2903 was characterized by 3 well defined phases: 
 

Phase I  July 2003 - November 2003: Preparation, Training and Mapping;  
Phase II  November 2003 - July 2004: Field Survey; 
Phase III  July 2004 - September 2005: Data Processing and Reporting. 

 
Phase I: Included all preliminary arrangements and preparatory work related to acquisition of equipment, 
recruitment of staff, production of field manuals, field forms and working maps, obtaining access to 
geographic data, training sessions for staff, adjustment of methodology and harmonizing vegetation 
classification system and variables according to national requirements. 
 
Phase II:  The fieldwork was conducted during the second project phase. The field measurements and 
interviews were conducted by 5 field teams that were based in the Rural Development Services.  
 

A systematic grid of 222 permanent sample sites (0.04% sampling intensity) was established in accordance 
with the FAO approach to supporting NFA. On the systematic sampling grid, data on the Forest and TOF 
resources and information concerning the use of wood and non-wood-forest products and services (NWFPS) 
was collected, in accordance with the standard FAO-specifications supplemented by the additional national 
requirements for statistics on the state of the resources. After double checking the data was entered into the 
database (Forest Information System) which was also developed during Phase II. 
 
Phase III:  During the third project phase the collected data was processed, analysed and interpreted. A 
Derived Map of the Forest and TOF resources of Lebanon was completed after reinterpreting the existing 
spatial database from the Land Cover Land Use Map (1998) supported by the best available georeferenced 
information on the forest and TOF resources of Lebanon and a period of intensive field validation. The third 
Project Phase also included presenting the project findings to the public.   
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Project Findings 
Two area datasets were produced by the project. One based on the results from the field survey (NFA) and 
one based on the derived map of forest and TOF resources of Lebanon (DFM). The area findings from the 
project at the global class level (Level 1) are presented below: 
 

Country area by FRA Global Classes from DFM and NFA 
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FRA Global class NFA 

Area (ha) 
DFM 
Area (ha) 

Forest 139,376 134,372 
Other Wooded Land (OWL) 108,378 120,574 
Other Land (OL) 797,152 766,289 
Inland Water 294 1745 

 
The datasets show similar percentages at the global class level. 
  
The NFA estimates the forest area of Lebanon at 13.3 % of the total area of the country, while the DFM 
determines the forest area at 13.1 %.   
 

The NFA estimates the OWL area of Lebanon at 10.4 % of the total area of the country, while the DFM 
determines the OWL area at 11.8 %. 
 
 
Forest area by forest type 
For the main forest types (Level 2) of the vegetation classification system the findings are as 
follows:  

Percentage of forest area by forest type (Level 2) according to DFM and NFA. 
Forest Type Level 2 DFM (%) NFA (%) 
Coniferous Forest 34.2 32.2 
Broadleaved Forest 53.1 56.6 
Mixed Forest 12.7 11.2 
Total 100 100 

 

The findings from the DFM and the NFA for the main forest area also compare well.  Both indicate that 
slightly more than half the forest area of Lebanon is broadleaved forest; a third of the forest area is 
coniferous forest while the remaining 11-13 % is mixed forest. 
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Forest area by Level 3 and 4 forest type according to DFM and NFA. 
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When comparing the findings at level 3 and 4 the main differences between the DFM and the NFA findings 
are related to the categories Broadleaved mixed and Broadleaved evergreen and the fact that the NFA did not 
capture any fir areas in the sampling grid. Rare occurrences may not be captured by a sampling grid of 
0.04% sampling intensity. 

 

OWL area by OWL type from DFM and NFA 
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The total OWL areas are similar in the two data sets. During the production of the Derived Forest and TOF 
map it became apparent that it was not possible to distinguish between the various OWL classes employed 
by the NFA, hence the need to employ a different subdivision of OWL for the mapping of OWL (OWL with 
trees and OWL without trees). 
 
 



 9 

 
Volume and biomass 
The NFA indicates an average above ground standing volume of wood at app. 35.6 m3/ha for forest, 5.1 
m3/ha for OWL and 3.7 m3/ha for Other Land.  
 
The NFA estimates of national totals for biomass and carbon stock at the global class levels are:  
 
 Above ground 

biomass 
(million tons) 

Below ground 
biomass 

(million tons) 

Total biomass 
(million tons) 

Carbon from 
Above ground 

biomass 
(million tons) 

Carbon from 
Below ground 

biomass 
(million tons) 

Carbon from 
Total biomass 
(million tons) 

Forest 2.793 0.797 3.59   1.397 0.399 1.79 
OWL 0.325 0.082 0.407 0.163 0.041 0.20 
OL 2.412 0.649 3.061 1.206 0.325 1.53 
 
 
Forest and OWL characteristics according to NFA  
 
Species distribution 
In broadleaved forests Quercus species, are the most common (Q. calliprinos, Q. cerris and Q. infectoria). 
In coniferous forests Pinus species are the most common (P. brutia and P. pinea)  
Trees outside forests are mainly olives and orchard species (Olea europea, Citrus spp., Malus spp. and 
Prunus spp.) 
 
Stand structure 
Almost all broadleaved forest has a structure with a single canopy layer, while in coniferous forest, 
(especially in pruned P. pinea stands) a two layered stand structure can develop. 
 
Disturbances 
Almost all forest in Lebanon is classified as disturbed (85%) � which in part can be due to the long history of 
settlement and forest utilization in Lebanon. The NFA indicates that only a small fraction of the Forest and 
TOF areas are formally protected. 
  
Ownership.  
The NFA indicated that a large percentage of the Forest (60%) and TOF areas (80%) are under private 
ownership.  As this is based on a 0.04% sample it should only be taken as an indicator of a high degree of 
private ownership.  
 
Products 
Fuelwood is the most common product that is extracted from forests and OWL. Plant food is the second most 
common in both Forest and OWL.   
 
Services 
Forest and OWL provide numerous products and services among which soil and water conservation and 
grazing rank highest. Soil and water conservation is the most common service provided by the forest in 
Lebanon, grazing is ranked second.  In OWL the trend is opposite with grazing being the most common 
service. 
 
Forest fires  
14.1 % of the forest area surveyed during the fieldwork showed evidence of fires. Forest fires are almost 
exclusively limited to coniferous stands and almost always develop from fires started by humans.  No 
evidence of forest fires was registered in broadleaved forests.
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Conclusion and recommendations 
TCP/LEB/2903 represents the first national experience with National Forest and TOF Resources Assessment 
based on systematic field sampling in Lebanon.  
 
The current NFA project should be seen as a pilot study.  It provides a first snapshot of the state of the forest 
resources in Lebanon based on systematic ground measurements. The experience from the current NFA 
shows that the approach promoted by FAO is a cost efficient way of building national capacity to generate 
and analyse data on the forest and TOF resources � in many cases the data relates to aspects of Forests and 
TOF which have not earlier been investigated. The similarity of the area-datasets of the NFA and the DFM at 
the first and second level of vegetation classification indicate that the NFA area estimates at these levels are 
representative. By investing about 17.000 man hours in the NFA-related work, a primary set of data on 
Forests and TOF has been generated, the capacity of DRDNR has been built in all aspects related to forest 
inventory and mapping and a permanent systematic sampling system has been set up which allows for future 
monitoring. The data set is broader in scope than earlier studies of the Lebanese Forest and TOF resource 
and it is based on a systematic sampling grid and a methodology that allows for future repetitions and 
expansions of scope.  
 
The intention of DRDNR is to repeat the National Forest and TOF assessment as a periodic inventory at 
regular intervals within the institutional framework of the Directorate.  
 
With repetitions, the NFA will capture information related to the change in the extent, state and uses of the 
forest and TOF resources and it will be possible to monitor the changes. Additional parameters can be 
included for future measurements if deemed relevant. The value will therefore increase with every re-
measurement. The permanent sampling grid could offer a platform for collaboration with other institutions 
for expanding the scope and increasing the level of detail of the NFA. 
 
Among areas that could be investigated further are the following: 
 
� Development of more appropriate methods of measuring growing stock in orchard trees. 
� Field measurement of vegetation classes that were not captured by the field inventory (e.g. fir).  
� Forest and TOF maps (i.e. detailed mapping based on aerial photos and maps for management purposes).   
� Studies for elaboration of volume in dense shrubs and coppices 
� Additional studies of Products and Services from Forest and TOF for management purposes.  
� Additional species and location specific studies in the relationship between age and growing stock 
 
 
The current NFA estimates the forest area of Lebanon at around 13 % of the total area of the country and the 
OWL area of Lebanon at 10-12 %.  Former reports and estimates showed figures for forest areas between 5 
and 7%.  
 
The findings of TCP/LEB/2903 are therefore in sharp contrast to the previous generally quoted datasets for 
reporting on the forest cover of Lebanon.  As both the NFA and the DFM arrive at very similar figures at the 
Global Class Level it is likely that the forest and TOF resources of Lebanon reported for FRA 2000 were 
underestimated. The difference between former estimations and the result of the NFA could be attributed to 
the following (BEYDOUN & STEPHAN 2005): 
 
• The fact that a dataset from the 1960s was used for reporting in 2000 - Rapid urbanization with a 

considerable rural migration caused abandoning of agricultural lands and pastoral activities followed by 
invasion of many areas by forest during the second part of the 20th century.  

• Differences in definitions for �forest� and �other wooded lands� for Lebanon in earlier estimates and 
possibly also unclear definitions of OWL. 

• Reforestation activities and relative protection of many coniferous stands from cutting and felling during 
the past decades. 
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The NFA should be seen as a starting point for a tradition of conducting systematic inventories and using the 
gathered information on the forest and TOF resources in the development of appropriate national policies 
and plans and their subsequent  implementation, i.e. a continual process as illustrated below.  
 

 
 

The ultimate value of the NFA will depend on how useful the captured data is. Constructive follow up on the 
NFA is important in order to ensure that the data captured is relevant for meeting national needs.  
Developing the correct policies depends on timely and relevant information.  The NFA is an important step 
for providing such information and will continue to evolve as the knowledge of the Forest and Tree 
Resources continue to evolve.   
 
The findings of the current NFA can be instrumental in a debate about the extent of knowledge about the 
Forest and TOF Resources and the importance of access to timely and relevant data on the Forest and TOF 
resource and function as a catalyst for more research.  
 
The NFA should therefore not be seen as the end product in itself � but the start of a process. 
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IV FOREWORD 
Lebanon is the fifth country in the world to implement a National Forest Assessment (NFA) 
according to the guidelines developed by FAO Forest Resources Development Service (FORM).  
 
Through the activities of project (TCP/LEB/2903) the Ministry of Agriculture, Directorate of Rural 
Development and Natural Resources has established a nationwide network of permanent sample 
sites where on-the-ground information of the Forest and TOF resources of Lebanon has been 
measured.  This provides timely and relevant information concerning the state and use of the forest 
and TOF and it allows monitoring changes through future re-measurements.   
 
Through the NFA, a wide range of field data related to forests and trees has been registered 
throughout Lebanon. This information is valuable not only to the managers of the forests and TOF, 
but it is also an important tool for planning and policy purposes and as a stepping stone for further 
research. Many potential areas for fruitful future collaboration with other Institutions can therefore 
be foreseen to develop the NFA even further. 
 
Through the NFA activities a substantial capacity building has been undertaken at MOA / DRDNR. 
10 Engineers and 57 Forest guards were trained in forest assessment techniques.  The fieldwork was 
undertaken by 5 Main Crews + one additional crew. Through the continual on-the-job-training of 
the fieldwork phase the skills were perfected.  
 
Through the NFA, the capacity of the Ministry of Agriculture, Directorate of Rural Development 
and Natural Resources has been boosted in the areas of mapping as well as data processing and 
analysis.    
 
The NFA gives data on the Lebanese Forest and TOF resource and it is a useful tool for the 
development of a National Strategy and Policy for the Forest and TOF resources of Lebanon. 
 
Through the combined skills and dedication of all staff involved a foundation has now been laid for 
a tradition of systematic sampling of the forest and tree resources of Lebanon. In the future National 
Forest Assessment will be part of the ministry activities, as it should be repeated periodically in 
order to get more data needed for a national forest and TOF strategy. 
 
Thanks to all the Institutions for collaboration, especially to the Lebanese Army which through the 
Geographic Affairs Directorate have been of great help in providing maps for the project. 

 
 
 
 

Mr. Ghattas Akl 
National Project Coordinator 

Director, DRDNR 
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1. Introduction. 
The Food and Agriculture Organization of the United Nations (FAO), at the request of member 
nations and the world community, regularly monitors the world�s forests through the FRA 
Programme.   
 
National forest definitions and the survey methods used in data collection vary between countries. 
The differences in definitions and measurement methodologies have resulted to problems of 
comparability of national data and reliability of aggregated results.  Likewise, many countries still 
lack reliable primary technical information at the country level.  
  
To help address the issue the FRA Programme, following the 2001 meeting of the Committee on 
Forestry (COFO), launched a new approach to support national forest assessment (NFA) through 
in-country capacity building activities. The long-term objective of the FAO-NFA approach is �to 
contribute to the sustainable management of forests and trees outside forest by providing decision 
makers and stakeholders with the best possible, most relevant and cost effective information for 
their purposes at local, national and international levels.�   
 
The FAO-NFA approach to NFA was first pilot-implemented in Costa Rica and later replicated in 
Guatemala, Cameroon, the Philippines, and then Lebanon through TCP/LEB/2903 (CONSOLACION, 
C.P., 2004, FAO 2001). 
 
TCP/LEB/2903 National Forest and Tree Inventory and Assessment of Lebanon became active in 
July 2003. The main objective of the project was to reinforce the capacity of the Directorate of 
Rural Development and Natural Resources (DRDNR) for collecting, compiling, analyzing and 
disseminating reliable and up�to-date information on the forest and trees outside the forest (TOF) 
resources of Lebanon through training of the national staff in forest and tree inventory techniques 
(MOA/FAO 2003).   
 
During the project, a systematic grid of permanent sample plots was established in accordance with 
the forest inventory component of the FAO-NFA approach. Tracts for sampling (1 km x 1km) were 
established at every 4 minutes longitude and latitude (every 6-7 km) across Lebanon. On the 
systematic grid of tracts, data on the forest and trees outside forest (TOF) resources and information 
concerning the use of wood and non-wood-forest products and services (NWFPS) was measured, 
registered and analyzed in accordance with the specifications of the FAO-FORM support to 
National Forest Assessments and the additional national requirements for accurate statistics on the 
state of the resources.  
 
Information on the supply and demand trend of wood and NWFPS, and the uses of such resources 
was collected through interviews with the local forest users who extract forest products from the 
sites measured and/or who have information about the forest products extracted.  The interviews 
provide valuable information which are difficult, if not impossible, to acquire through direct 
observations of the forest resources (CONSOLACION, C.P., 2004). 
 
TCP/LEB/2903 is characterized by 3 well defined phases: 

Phase I  July 2003-November 2003: Preparation, Training and Mapping;  
Phase II  November 2003-July 2004: Field Survey; 
Phase III  July 2004-September 2005: Data Processing and Reporting. 
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TCP/LEB/2903 provides the first experiences with systematic field sampling of the forest and TOF 
resources of Lebanon.  
 
The current report is the Final Report TCP/LEB/2903 Forest and Tree Inventory and Assessment of 
Lebanon, September 2005.  The report summarizes the work undertaken during TCP/LEB/2903 and 
the findings of the project.   
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2. Background and justification 
 
2.1 General background 
The Republic of Lebanon is situated on the Eastern 
shores of the Mediterranean Sea, approximately 
between 35.2 - 36.6 E and 33.1 - 34.7 N. 
 
Lebanon covers a total of 10452 km2.  The 
topography is characterized by the Mount Lebanon 
and the Anti-Lebanon mountain chains that run 
parallel to the coast and are separated by the Beqaa 
Valley. 1 Please refer to figure 3 for a topographic 
map of Lebanon. 
 
The ecological conditions of Lebanon are determined 
largely by topography and vary with altitude and 
exposition. The climatic conditions vary from 
Mediterranean climate along the coast and the mid 
altitudes of the mountain ranges, via sub alpine or 
mountain Mediterranean climate on the highest slopes 
to arid / sub-desertic in the northern plains.   
 
Most rainfall falls between November and March.  The mean annual rainfall on the coast ranges 
between 700 � 1000 mm.  The central part of the Mount Lebanon coastal range receives up to 1600 
mm annually. In the Beqaa Valley the rainfall ranges from 200 mm in the north east in the rain 
shadow of Mt. Lebanon mountainrange to 800 mm in the south.  The Anti Lebanon receives 
between 600 mm in the north to 1000 mm on Mount Hermon.  
 
Based on the climatic index (CI = Precipitation / evapotranspiration) Lebanon can divided into the 
following Zones (MOA 2003).   
 

Arid 0.10 < CI < 0.25 
Dry Subhumid 0.25 < CI < 0.65 
Semi Arid 0.65 < CI < 1 
Subhumid and humid CI > 1 

 
The zonation of Lebanon according to the Climatic index is indicated in figure 2 below.  
 
The main forest and OWL species of Lebanon are Quercus calliprinos, Q. infectoria, Q. cerris, 
Juniperus excelsea, Cedrus libani, Abies cilicica, Pinus pinea, Pinus brutia, and Cypressus 
sempervirens. The bulk of the forest area consists of oak and pine stands (ASMAR, F.R., 2003). 
 

                                                 
1 FAOSTAT area of Lebanon is 10400 km2 

  
Figure 1: Location map of Lebanon 
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Figure 2: Climatic indices of Lebanon according to (MOA 2003) with permanent sample sites of TCP/LEB/2903 
indicated. 
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Figure 3: Topography of Lebanon based on Topographic Map of Lebanon 1:20.000 (M INISTÉRE DE LA  DEFENSE 
NATIONALE, 1963) 


