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Status of Soil Survey in 

Lebanon 

The Need for a Georefer-

enced  

Soil Database 

Talal M. Darwish1 
 

Introduction 

Following the "Euro-Mediterranean Forum on Co-

operation in Agriculture and Food Agro-industry" 

held in Capri (21-23 September 1998), the European 

Soil Bureau (ESB) decided to enlarge the "European 

Soil Geographical Database" for the whole Mediter-

ranean Basin.  The soil geographical database would 

allow for better land use planning and management 

of soil resources.  In this regard, the Lebanese 

counterparts believes that the production of a geo-

referenced soil database for Lebanon at 1:250,000 

is a promising project for Lebanon, where the 

available complete soil maps covering the whole 

country need upgrading.  This has an impact on the 

development of the agricultural sector as well. 

Status of soil surveys in the country 

In Lebanon, there is a Soil Department at the Leba-

nese Agronomic Research Institute (LARI), located 

in Tell Amara, which is affiliated to the Ministry 

of Agriculture. During the sixties and early seven-

ties, this institute used to accomplish work on 

soil survey, mapping, and classification.  For the 

period between 1975 and now, this Department has 

been suffering from the lack of experts, funding 

and laboratory equipment.  The maps produced before 

1975 do not cover the whole country.  Existing soil 

maps cover dispersed areas at different scales 

ranging from 1:50,000 to 1:20,000. They were pro-

                                                           
1 National Center for Remote Sensing of the National Council 

for Scientific Research, Beirut, Lebanon.   
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duced for different purposes (i.e. suitability for 

irrigation, soil amendments and fertility aspects, 

etc.).  

The only full-coverage soil map that covers the 

whole country, at a scale of 1:200,000, is dated 

1952 was done by Bernard Geze. This map was a valu-

able contribution for the time when it was pub-

lished and provided data also on a few representa-

tive profiles. Descriptions and analysis were done 

for a total of 52 sites or �points�, of which 41 

were represented only by one surficial surface sam-

ple. However the map of Geze represented a coherent 

work, which was based on aerial photos.  

Lamouroux (1968, 1971), Osman (1974), Verheye 

(1973) and others contributed as well to the study 

of Lebanese soils during the sixties and seventies. 

The main topics of these studies were: pedogenesis 

on hard limestone, forms of iron in different soils 

in relation to soil colour, lessivage in red soils, 

rubification, soil formation on basalt, soil to-

posequence in arid climate and others. 

Recent soil studies and projects have been taking 

place at the National Council for Scientific Re-

search (NCSR), in co-operation with different uni-

versities, such as the American University of Bei-

rut and the Lebanese University.  Research aimed at 

studying the mineralogy of the Lebanese soils 

(Sayegh et al., 1990), the mountain soil formation 

and genesis, properties and conservation as well as 

the mapping of semi-arid soils of North-eastern 

Beqaa (Tarzi and Paeth, 1975; Darwish et al., 1986, 

1987, 1988 a,b , 1995, 1997).  

In 1997, with the establishment of the National 

Centre for Remote Sensing (NCRS) at the National 

Council for Scientific Research, a new era of soil 

related activities started through several pro-

jects: 

• Mapping soil resources with the use of remote 

sensing and integrated information system for 

the creation of a unified soil map at 1:50.000 

scale, and soil terrain database for Lebanon. 
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• Management of natural resources in the karstic 

Mediterranean areas.  Project financed by the 

European Commission. 

• A series of regional projects in pilot areas 

aiming at the following: 

• Studying the impact of urban encroachment on 

land, its degradation and agricultural produc-

tivity.  Protection of water and soil resources 

from heavy metal pollution. 

• In 1999, in cooperation with the European Soil 

Bureau (ESB), of the European Commission, (EC), 

a new project started on updating the soil map 

of Geze at 1:250,000 with the implementation of 

the FAO-UNESCO Legend and the World Reference 

Base for Soil Resources (WRB) and production of 

a digital version. 

• Co-operation with the ESB, and Centre Interna-

tional de Hautes Etudes Agronomiques Méditer-

ranéennes (CIHEAM) Mediterranean Agronomic In-

stitute of Bari (MAI-B) for the creation of the 

Euro-Mediterranean Soil Geographical Database at 

1:1,000,000 scale covering the whole Mediterra-

nean basin.  This project will establish the 

Euro-Mediterranean network for soil information 

and would open the way for co-ordinated actions 

in order to addressing better issues like re-

gional land use planing. 

In this regard, recognition is due to the intention 

of the European Union to provide the participating 

countries with the necessary training and support 

for the creation of these soil databases.  We re-

serve the right to emphasise that the methodology 

and the adoption of European standards will have to 

be tested in close co-operation between the na-

tional and European technical officers.  

Given the fact that Lebanon is a small country 

(about 10.500 km2) with stressed natural resources, 

there is much interest in detailed soil information 

for land use, land degradation and land suitabil-

ity, based on soil and climate characteristics, and 

on crop requirements for better planning.  Within 

this context, compatibility of European standards 

and European Methodology with the collected SOTER 
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soil data will be tested both on relatively small 

as well as large scale.  

Major soil constraints for agricul-

tural production 

It is well known that sustainable agricultural pro-

duction must be based upon a soil information sys-

tem that provides the necessary data for land users 

and planners.  It is essential that the information 

be precise, rapid, objective and georeferenced.  

This soil information should contain data and mate-

rials on the main soil characteristics, and on the 

capability and suitability of the soil.  

Then, with the help of irrigation and plant nutri-

tion experts, an extension service could run on 

stations and farm experiments with different crop-

ping systems, different soil types and variable pe-

doclimatic conditions.  Consequently, information 

and skills are transferred to farmers.  This would 

maintain technology transfer and the efficiency of 

agricultural production as well as the competence 

of the produce. 

Before the Lebanese civil war, the National Insti-

tutions conducted, with the contribution of the 

FAO, many research on soil irrigability, fertility 

and productivity (FAO, 1969).  Those works con-

tained information on the fertiliser input and ir-

rigation for cash crops.  Nowadays, with the intro-

duction of modern localised irrigation techniques 

and the advance of the production of zero residues 

fertilisers, the implementation of fertigation be-

came a promising practice for crop improvement.  

This implies an updating of the studies run in the 

sixties to meet the progress achieved in plant nu-

trition and irrigation.  Lands that once were con-

sidered as marginal are able now to be cultivated 

and irrigated.  This means the exploitation of not 

only the level lands irrigated with the furrow and 

macro sprinkler systems, but also the sloping lands 

irrigated thorough the drip systems.  

This also means more reliance on nutrient input 

that could change the earlier adopted land capabil-
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ity classification.  Trials show the possibility of 

overcoming some problems once responsible for the 

low soil productivity (like low water holding ca-

pacity of the soil, its high pH, light texture).  

This knowledge must be transferred to the farmers.  

Environmental problems related to 

soils 

The limited soil resources of Lebanon have their 

impacts in several categories of environmentally 

related soil problems. These are: 

̌ Secondary soil salinisation:  

Because of an overuse of fertilisers and misman-

agement of irrigation in the semiarid area and 

in the greenhouses on the coastal area secondary 

salinisation has been observed.  In the absence 

of a crop rotation in stead of monoculture, sa-

linity in some soils of El-Qaa area, Northeast 

Beqaa has been increasing steadily from 1 to 

reach 7 dSm.m-1 and more in 6 years (Khatib et 

al., 1998).  Farmers abandon their lands and 

cultivate new areas with the same practice. 

Studies showed significant nutrient build-up and 

salinity problems under greenhouse conditions 

(Atallah et al., 1999).  On the other hand, a 

good management of water and nutrient input re-

sulted in more then 90% N fertiliser recovery 

and reduced the nutrient build-up and salinity 

hazards in Beqaa (Darwish et al., 1999a). 

̌ Soil degradation due to chaotic urban 

encroachment 

On the coastal area of Lebanon, 200 km length 

and 8 km width, more than 24% of land is con-

verted into concrete (Huyberts, 1997).  Around 

60% of productive soil around Tripoli, in North 

Lebanon, shared the same fate (Darwish et al., 

1999b). 
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̌ Water and wind erosion 

Until now, no studies quantified the soil water 

erosion extent and rate in Lebanon.  In a study 

on erosion risk assessment using remote sensing 

and GIS in the central Lebanese karstic moun-

tains (Qartaba- Jbeil area, 200 km2), 6% of the 

territory was classed as very high prone to ero-

sion, 88% as moderate and 6% at low erosion risk 

(Boukheir 1998; Faour et al., 1999). This indi-

cates the extent of the problem and pressure put 

on land resources leading to ecosystem degrada-

tion in Lebanon. This process commences with 

soil erosion and ends up with soil degradation 

and desertification. 

Specialised national scientific soil 

institutions and research centers  

The National Council for Scientific Research (NCSR) 

and its National Center for Remote Sensing (NCRS) 

possess the scientific expertise and capability 

(Geology, Soil, Agronomy and Environmental science 

experts, Image processing, GIS and GPS) to be the 

Lebanese focal point of the Euro-Mediterranean Net-

work.  Table 1 provides the names and the qualities 

of the staff of the NCRS. NCSR and NCRS are also 

willing to co-operate with other Lebanese Institu-

tions in the realisation of this important project 

as needs may arise.  These potential institutions 

are LARI Tell Amara, Ministry of Agriculture, Leba-

nese University, and American University of Beirut. 

Table 1. Specialised Soil Scientists at the Lebanese NCSR 

 

Full Name Speciality and Ti-

tle 

Mohamad Khawlie Geology, Ph.D 

Talal  Darwish Soil Science, Ph.D 

Amine Shaaban Hydrogeology, M.S. 

Shadi Abdallah Pedology, Irriga-

tion. Eng. 

Ihab Joumaa Agronomist 

Talih Masri Agriculture, Ph.D 

Ghalib Faour Image processing 

Theodora Haddad Environment, M.S. 

Mohamed Awad GIS, M.S. 
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Available soil maps 

The existing soil maps are old (Table 2).  They re-

flect old taxonomies or soil classification sys-

tems.  The soil data are also scarce offering a 

limited number of laboratory analyses.  However, 

they have certain scientific value that could be 

updated.  For this reason, it is good to start with 

something available, despite the difficulties in 

the interpretation originating from the difference 

in the approach, goals, taxonomy and evaluation 

methods.  
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Table 2. Available Soil Information on the Lebanese Republic  

 
Cover Scale Theme Date Type of 

spatial 

object 

Author Pro-

vider 

Delay 

to ob-

tain 

(buy, 

digi-

tising, 

nego-

tiation 

to ob-

tain) 

For-

mat 

GIS, 

Paper 

Soil 1:200,0

00 

 

Recon-

nais-

sance 

soil 

map of 

Lebanon  

1956 Polygons 

and writ-

ten report 

Bernard 

Geze 

 Minis-

try of 

Agri-

culture 

Origi-

nal map 

and re-

port 

are 

avail-

able at 

the 

Nat. 

Center 

for Re-

mote 

Sensing 

(NCRS) 

Pa-

per. 

Plot-

ted 

in 

digi-

tal 

for-

mat 

at 

the 

NCRS 

Soil 1:20,00

0 and 

1:50,00

0 

Soil 

suit-

ability 

for ir-

riga-

tion. 

The 

study 

covered 

scat-

tered 

areas 

of 

Lebanon  

1969 Polygons 

and writ-

ten report 

UNDP, 

FAO 

Leba-

nese 

Agri-

culture 

Re-

search 

Insti-

tute 

(LARI) 

Maps 

are 

avail-

able 

only at 

LARI. 

Some 

origi-

nal 

maps 

and fi-

nal re-

ports 

for 

some 

sheets 

are 

avail-

able at 

the 

NCSR.  

Pa-

pers. 

Scann

ed 

maps. 

Re-

ports

. 

Plot-

ted 

in 

digi-

tal 

for-

mat 

at 

the 

NCRS 

Soil 1:200,0

00 

 

Soil 

Miner-

alogy 

(Leba-

non) 

Late 

70�s 

pub-

lish

ed 

in 

1990 

Polygons 

and writ-

ten report 

A. 

Sayegh 

et al. 

Nat. 

Council 

for 

Scien-

tific 

Re-

search  

NCSR 

The 

origi-

nal map 

and fi-

nal re-

port 

are 

avail-

able at 

the 

NCSR 

and 

NCRS 

Pa-

per, 

Re-

port 

Plot-

ted 

in 

digi-

tal 

for-

mat 

at 

the 

NCRS 

Soil 1:50,00

0 

Soil 

Fami-

lies of 

South-

ern 

Lebanon 

1973 Polygons 

and writ-

ten report 

W. Ver-

heye 

-- Avail-

able at 

the 

NCSR 

Pa-

per, 

Re-

port 

Plot-

ted 

in 

digi-

tal 

for-

mat 

at 

the 

NCRS 

Ter-

rain 

Units 

1:50,00

0 

Soil 

Classes 

and 

1997 Polygons 

Database 

T. Dar-

wish 

 et al. 

NCRS Avail-

able at 

the 

Paper 

and 

digi-
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and 

compo

nents 

Soil 

Groups 

NCSR tal 

for-

mat 

Soil 

compo

nents 

1:50,00

0 

Soil 

Types, 

crop 

suitab

lity, 

erosio

i

n  

1998 Polygons 

Database 

T. Dar-

wish 

 et al. 

NCRS Under 

Execu-

tion at 

the 

NCRS 

Paper 

and 

digi-

tal 

for-

mat 

Land 

deg-

rada-

tion 

1:50,00

0 

Land 

use 

changes

, urban 

encr

hment 

oac

Tro-

poli, 

North 

Lebanon 

1999 Polygons 

Database 

T. Dar-

wish 

 et al. 

NCRS Avail-

able at 

the 

NCRS 

Paper 

and 

digi-

tal 

for-

mat 

Soil 

Pollu

tion 

1:50,00

0 

Nature 

of pol-

lution, 

Soil 

vulner-

ability 

in Cen-

tral 

Beqaa� 

1999 polygons T. Dar-

wish 

 et al. 

NCRS Avail-

able at 

the 

NCRS 

Paper 

and 

digi-

tal 

for-

mat 

 

The projection used in the Lebanese maps is Lambert 

conical. 

National soil legend 

The national legend used in Lebanon for soil clas-

sification was based on the French taxonomy intro-

duced by Bernard Geze in 1956.  Lamouroux and other 

French pedologists (1968a,b, 1971), as well as 

Lebanese soil scientists like Ahmad Osman (1974) 

who worked in Lebanon for a long time in the six-

ties and early seventies maintained this tradition.  

The Belgian soil scientist Verheye (1973) used the 

American Soil Taxonomy in his studies for soil map-

ping of the Southern Lebanon areas.  In the eight-

ies, Ryan and Ayubi (1981) contributed to the stud-

ies of phosphorus retention and dynamics in Leba-

nese calcareous soils and used again the US Soil 

Taxonomy.  However, the more complete research was 

published by FAO in 1969 on soil irrigability and 

soil fertility.  

The Lebanese multilingual experts use either of 

these soil classification systems.  The less used 

until now is FAO-UNESCO Legend.  This forth-coming 

project with the ESB and CIHEAM will be a great op-
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portunity to implement this legend on national and 

regional basis.  

The first attempts to use the FAO-UNESCO revised 

Legend commenced with the project on soil and 

ground water pollution by NCRS in co-operation with 

ACSAD and the BGR of Germany.  Also, there is an 

ongoing project for updating the Soil map of Leba-

non prepared by Geze, which is being financed by 

the European Soil Bureau. But, it seems that iden-

tifying more clear boundaries between major soil 

units in the FAO-UNESCO Legend is not very appro-

priate and Soil Taxonomy, could be useful regarding 

the diagnostic power and implementation facilities 

of a soil map.  

Meanwhile, farmers use their own Taxonomy and un-

fortunately little attention has been paid to the 

indigenous soil knowledge. I believe this is true 

not only for my country. 

Laboratory methods used for soil 

analysis 

The routine soil analyses executed in the Lebanese 

Laboratories (Table 3) are moisture content, pH, 

EC, texture, nutrient content etc.  However, some 

of these analyses like the CEC for example are not 

executed any more in the Laboratory of Tell Amara.  

Other analyses, like exchangeable cations need ad-

aptation to fit the nature of calcareous soils.  
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Table 3. Methods of Soil Laboratory Analyses executed in 

Lebanon  

 

Type of 

analy-

sis 

Method Extracting 

solution 

Equipment 

Mois-

ture 

content 

Oven-drying - Oven 

Texture Pipette-

gravimetric 

and hydrome-

ter 

(NaPO3)13 Pipette Robin-

son 

Hydrometer 

with bouyoucos 

scale 

pH, EC 1:2.5 and 
saturation 
paste 

Distilled 

water 

pH-meter with 

electrode 

 

Calcimetre 

Bernard  

 

6N. HCl  

 

 

Simple glass 

Calcimetre 

Total 

CaCO3 

equiva-

lent 

acid neu-

tralisation 

method 

1N. HCl Acid-base neu-

tralisation 

method 

Active 

CaCO3 

Drouineau, 

Gehu-Franck 

N/5 Ammonium 

Oxalate 

Titration with 

K-permanganate 

Organic 

Matter 

Wet oxida-

tion method, 

FAO, 1974 

K2Cr2O7 in 

conc. H2SO4 

Oxidation-

reduction ti-

tration with 

ferrous sul-

fate 

CEC FAO, 1990, 

Rhoades and 

Polemio, 

1977 

1N. NaOAc, 

pH 8.2 and 

NH4Oac pH 7 

or 1N NH4Cl 

in 60% alco-

hol. 

Saturation of 

the soil with 

Na or NH4, 

their removal 

and determina-

tion by flame 

photomery or 

distillation. 

Exch

eable 

cation

ang

s 

Bray and 

Willhite 

1N. NH4Oac, 

pH 7 or 1N 

NH4Cl in 60% 

alcohol 

Ca & Mg by 

EDTA com-

plexometry.  

K and Na by 

flame photome-

ter 

Total 

Nitro-

gen 

 

Kjeldahl Digestion 

and distil-

lation 

Block digester 

and distilla-

tion unit 

Avail-

able 

phos-

phorus 

Olsen 0.5N. NaHCO3 Photocolorime-

ter 

NO3  Water, KCl Specific ion 

electrode and 
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RQ Flex  

 

International Institutions co-

operating in soil studies in Lebanon 

A weak presence of the international institutions 

involved in soil studies is observed in Lebanon.  

The reasons for that are many.   To mention a few: 

̇ The long and devastating civil war; 

̇ The lack of national experts working in Lebanese 

organisations due to emigration; 

̇ The relative absence of attractive national pro-

jects and plans for soil studies. 

Among international institutions co-operating in 

this field are: 

Table 4.  International Institutions operating in Lebanon and 

having some relevance with soils and agriculture  

 

Institu-

tion�s Name 

Project Co-

operating 

National 

Institu-

tion 

Sta

rti

ng 

yea

r 

Ex-

pected 

end of 

the 

project 

The World 

Bank 

Rehabilitation of 

medium and small 

scale irrigation 

systems 

CDR and 

Ministry 

of Water 

and Elec-

trical Re-

sources 

199

6 

- 

CEDARE, IS-

RIC 

Assessment of 

land degradation 

NCRS-NCSR 199

7 

1999 

BGR, ACSAD Soil and ground 

water protection 

from pollution 

NCRS-NCSR 199

8 

2000. A 

new 

phase 

is pos-

sible. 

ISPRA, JRC RESMANMED NCRS-NCSR 199

8 

2000 

AUPELF-UREF Soil erosion us-

ing RS technique 

NCRS-NCSR 199

8 

2002 

European 

Soil  

Bureau 

Updating the  

Soil Map of Geze 

NCRS-NCSR 199

9 

2000 

FAO SOTER at 

1:200.000 

Ministry 

of Agri-

culture 

199

9 

2000 
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Given the fact that a national project aiming at 

the production of the SOTER database at 1:50.000 is 

being run at the NCRS, contacts have been made with 

FAO to give this national organisation technical 

and financial support. Discussions with the re-

gional FAO office in Cairo are being undertaken to 

organise in Beirut, next year, a regional training 

workshop on the implementation of the SOTER data-

base (ALES and SWEAP). Hopes are also for a better 

co-ordination with other national institutions, no-

tably the Ministry of Agriculture. 

Suggestions for improving the Soil In-

formation System in Lebanon 

A series of measures must be undertaken to address 

soil information in Lebanon. These are: 

̇ The establishment of a soil agency or �Soil Of-

fice� able to avail and provide efficiently soil 

information at national and local level; 

̇ Updating the available soil maps and filling the 

gaps in the soil mapping; 

̇ Preparing updated digital versions of the avail-

able soil maps and georeferencing them; 

̇ Enact appropriate legislation for soil conserva-

tion; 

̇ Establish the national the soil database; 

̇ Apply Land Use Planing based on land use re-

quirements for actual and future needs; 

̇ Establishing an effective extension service 

linked to the research institutions and the sec-

tor of agricultural production.  This would help 

towards the goal of sustainable agriculture and 

protecting the soil from degradation. 

̇ Increase people awareness on the fragility of 

soil ecosystems through appropriate public and 

scientific channels as well as the NGOs; 

̇ Lebanon is willing to co-operate with the ESB 

and CIHEAM for the creation of the Euro-

Mediterranean Soil Geografical Soil Database at 

1:1,000,000 scale to be presented at the 7th In-
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ternational Meeting of Soils with Mediterranean 

Type of Climate to be held at Bari, Italy in 

September 2001; 

̇ Lebanon is asking the ESB and CIHEAM to see the 

possibility of establishing a pilot project in 

the country for applying the ESB Manual of Pro-

cedures (Version 1.1) for the Georeferenced Soil 

Database at 1:250,000 scale. 
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