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Defining Desertification Prone Areas in Lebanon

The Lebanese government has recognized that the overall process of eco-
nomic development is closely bound up with environmental conditions, and
is therefore focussing strongly on activities that will protect the environment
and improve the management of natural resources. During and immediately
after the war in the Lebanon, planning rules or any form of sustain-able
development planning were totally lacking, and this has ultimately led to
uncontrolled development as far as land use is concerned, accompanied by
the over-exploitation of natural resources.

The central problem is chiefly that land use has been misdirected, and is
now inappropriate to the climatic, physical geographic, socio-economic and
ecological conditions. The key causes of this central problem are the lack of
any planning for appropriate land use and organizing the necessary super-
vision, and inadequate institutional structures responsible for issuing rules
and supervising adherence to them.

Example:

Table 1: Information layers used in evaluating DPA and related sources

The key impacts of the central problem include extensive building in rural
areas, accelerating deforestation and inappropriate use of pastures, ulti-
mately leading to an increase in land degradation.
In order to be able to determine the degraded land in the country, the method
to define desertification prone areas was applied.

The indices and their pertinent data layers, which have been
selected for Lebanon, are as follows:

Climate:

It is assessed on the basis of how it influences water availability to the
plants. Consideration has been given to the amount of rainfall, potential
evapotranspiration and thus aridity. In particular the selected information
layers are the annual precipitation and potential evapotranspiration.

The climate index is the ratio of the yearly precipitation over yearly potential
evapotranspiration calculated using the Penman method (P/ETo).
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Table 2:   Defining the climatic index

)oTE/P(xednIetamilC )evitatilauq(noitacifissalcledoM

1=> )noitacifitresedotenorptsael(1

1.0=< )noitacifitresedotenorptsom(2

1<x<1.0 2<x<1
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Map 1: Climatic Index
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Table 3: Soil layers and relative scores

Soil:

Soil water retention capacity and erodibility are important properties, which
influence soil degradation phenomena. Therefore the model incorporates
these properties as part of the soil index, which is based on the following
characteristics

Slope gradient

Soil texture in relation to both erosion and salinization

Soil structure in relation to erosion

Soil depth in relation to erosion and biomass production

Organic matter in relation to erosion and biomass production.

The soil index was calculated using information layers describing the above
characteristics. Table 3 shows the different information layers used and their
relative scores in the model.

reyaL sessalC serocS

erutxetlioS esraoC 00.2

muideM 52.1

enif-muideM 5.1

eniF 00.1

eniFyreV 57.1

erutcurtslioS elbatS 00.1

ytilibatsetaidemretnI 52.1

ytilibatSwoL 05.1

ytilibatswolyreV 57.1

elbatsnU 00.2

mc,htpedlioS 051> 00.1

051-001 52.1

001-05 05.1

05-01 57.1

01< 00.2

rettamcinagrolioS
%,tnetnoc

0.3> 00.1

0.3-0.2 52.1

0.2-0.1 05.1

0.1-5.0 57.1

5.0< 00.2

%,tneidargepolS 6< 1

81-6 33.1

53-81 66.1

53> 2
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Map 2:  Soil Index
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Vegetation:

The vegetation index is calculated based on the various functions and roles
played by the vegetative cover with regard to the degradation processes:

Fire risk and regenerative ability
Soil erosion protection
Drought resistance

These functions were translated into information layers (based on the Leba-
nese land cover / land use map, 2002), which were used in the calculation of
the vegetation index. Table 4 represents the legend of the Lebanese land cover,
and table 5 lists the three information layers and their relative scores.

Table 5: Vegetation index layers and relative scores

Table 4: Classes of Lebanese land cover / land use map 2002

.rN sessalC noitpircseD

1 saeranabrU .cte,seirrauq,stropria,lairtsudni,putliuB

2 erutlucitroH

3 dnalwollaf&sporcdleiF detagirri-nondnadetagirrI

4 sporclainnerepdnaseerT sananabdnasurtic,seerttiurfsuoudiced,sdrayeniv,evilO

5 )dnaldevorpminu(dnalssarG
sdleifdenodnabaro,desolcotnepomorfsbrofdnadnalssarG
sbrofdnadnalssargesraps,saeralarutlucirganiswollafdloro

saeracitresedrosniatnuomni

6 dedoowrehtodnastseroF
saera

sepytrehtodnadnalburcs,tserofsuorefinoc,tserofsuoudiceD
tserofdedargedfo

7 dnalevitcudorpnU sehcaeb,dnaldedorednadetcessidylhgih,skcornerraB

8 pmawS

9 seidobretaW

reyaL sessalC serocS

noisorE
noitcetorp erutlucitroh,tserofsuoudiceD 00.1

tserofsuorefinoC 02.1

ananabdnasurtiC 04.1

dnalburcS 05.1

sevilO 06.1

seerttiurfsuoudiced,sdrayeniV 08.1

dnalevitcudorpnu,dnalssarg,dnalwollafdnasporcdleiF 00.2

thguorD
ecnatsiser sevilo,dnalburcs,tserofsuorefinoc,tserofsuoudiceD 52.1

seerttiurfsuoudiced,sdrayeniV 05.1

dnalssarG 57.1

dnalevitcudorpnu,sananabdnasurtic,dnalwollafdnasporcdleif,erutlucitroH 00.2

ksireriF tiurfsuoudiced,sdrayeniv,sevilo,dnalwollafdnasporcdleif,erutlucitroH
dnalevitcudorpnu,sananabdnasurtic,seert 00.1

dnalssarg,dnalburcs,tserofsuoudiceD 33.1

tserofsuorefinoC 00.2
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Map 3:   Vegetation Index
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Map 4: Land use Index
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Demographic  pressure:

The demographic index has been calculated on the basis of :

Population pressure assessed by the means of population density;
Poverty assessed using household satisfaction index published by
UNDP.

The assessment of the demographic index was done at the caza (district)
level because of data availability. The value “2” has been assigned to areas
with the highest density and highest rate of dissatisfaction, and “1” to areas
with the lowest. Intermediate areas were assigned values between 1 and 2.

Table 6: Land use and relative scores

Land use intensity:

The criteria considered to describe land use intensity were chosen based on
data availability. The “Derived Land Use Map of Lebanon” (1997) was used.
It is based on the following legend:

(a) Horticulture
(b) Irrigated temporary cropping,
(c) Non irrigated temporary cropping
(d) Permanent cropping, which is subdivided into olive, grape,

fruit trees and citrus and banana cultivation
(e) Pastures
(f) Forests for re- and afforestation
(g) Recreational forests
(h) Forest for pine kernel production
(i) Non used forests
(j) Non usage
(k) Residential, industrial, mining, …

The grazing intensity on pastures was calculated separately and added to
the land use index. Table 6 shows the different land uses and their respec-
tive relative scores:

sessalcesudnaL serocS

stserofdesunoN 00.1

noitatseroffa-errofstserof,noitcudorplenrekeniproftseroF 31.1

tseroflanoitaerceR 52.1

noitavitlucevilo,gnipporcyraropmetdetagirrinoN 05.1

noitavitluceparG 36.1

seerttiurF 57.1

noitavitlucananabdnasurtic,erutlucitroH 88.1

gnipporcyraropmetdetagirrI 00.2

)ytisnetnignizargnognidneped(serutsaP 00.2-52.1

Example / Page 9
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Map 5: Demographic pressure Index
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Map 6: Desertification Prone Areas

Example / Page 11

The desertification prone areas (DPA) in Lebanon are depicted in map 6. The
map is the result of the overlay process in the GIS system of different indices
and is estimated by the geometric mean of the individual indices.


