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1, Introductlion

The concept of soil map project in Arabian countries
arose in 1972, at the Seminar for Arab soil scientists held
in Damascus upon the invitation of both the Arab League for
Education, Culture and Sciences Organization (ALECSO) and
the Arab Center for the Studies of Arid Zones and Dry Lands
(ACSAD). 15 Arab Countries were represented, Many ilmportant
recommendations were agreed on, among them a recommendation
concerning the preparation of a general map for soils to be
established on unified system and legend as a first step to
a comprehensive program aiming to survey the natural resources
in the Arab countries.

From that time the Arab Center took the responsibility
of this program. His experts commenced collection and com-
pilition of available information, comparing and assessing
them. As a result it was found that the available information ,
were limited and are restricted to the main agricultural areas

specially the irrigated zone.

The first executive step was the Second Seminar for '
responsibles of soil administrations in Arab countries, which
was held in Damascus 1977 to discuss details of this great L
project and undertake decisions and recommendations related to
the scale, the soil classification system, the plan of work
and responsibilities of cooperating sides. The USDA Soil

Taxonomy was adopted for the soil map and the scale of

1/1 000 000 was recognized as the most suitable for this
regional study. A Consultative Committee was invited, formed
by eminent Soil Scientists in the world, They represent most
known international soll classification systems, Those arei




Tavernier Director, Geology Institute

Ghent University - Belgium .

Dudal Director, Land and Water Div. FAO

Pecrot Land and Water Div. FAO

Johnson Deputy Administrator- Soil Conserva-
tion Service.
Department of Agriculture -~ USA

Luken Director of Soil Science BGR Hannover
W. Germany

Lamouroux Director, Central Laboratories (ORSTOM)

France,

Prof. Dr. E. Serwvat Professor of Soil Science

Faculty of Agriculture

Prof. Dr. V.A. Kovda Academy of Science of the USSR-Moscow

the

National and Regional Correlators were nominated., They have

responsibility to execute the work. Five regions represent-
X

ing the whole Arab countries were disti inguilshed as follows:

148

Syria, Lebanon, Jordan, Palastine.

The Director of Soil
nominated as regional
tag, Golf countries and Saudi> Arabis,

Dr. Fleyeh Al~-Tai, was nominated as regional correlator.

Sudan, _Somalia, _Yemen Arab Republic,- People Republic of

—_—————

K@EﬂLﬁUmdP
Dr. Mouhamad Abd-Allah Ali was nominated as
Correlator,
Eg9ypt, Lybia.
Prof. Dr. Hasan Hamdi was nominated as regional correlator.

Tunisia, Algeria, Morocco, Mauritania

Dr. Muhsen Hamza then Dr. A. Al=Suwissi was nominated as

#€glonal correlator

& Working Committee formed by Dr. A, Osman, Director of
Soi]l SClence Diyisg

sion, (ACSAD), Dr. O, Mukhtar, Head of Soil




gification Section (ACSBAD) Mr. P. Billaux, the Expert of

French Scilentific Research Office (ORSTOM) ., Prof. Dr. Jean

rykx from Ghent University (Belgium), was asked to prepare
gflegenﬁ for the soil map. The Third Seminar was held in

8 to discuss the Legend and progress of work in the project.

oil“map of Syria and Lebanon

The first realization of the project ig the preparvabtion
he soll map of Syria and Lebanon. This work commenced in

978 and tock more than 2 years.,

‘Several specialists contributed to the execution of this

The Directorate of Scil in Syria executed general analysis

'_great number of soil sampies. Special analysis on

ﬁx_seﬂtative samples were executed in the Central Lab. of
neoln in Nebraskag{USA), also in ORBTOM Laboratories
'éétigaﬁi@n onn clay minevalogy, soil micromorphology and
tic studies were executed in the University of Ghent-
yiv, Additional investigations on soil moisture and
empérature regimes were carried out by Professor Dr. A.

at Cornell University U.S5.A.

interpretation of satellite imageries was executed
BAD specialists.as well as the field observations,

description, and soil sampling.

RBasic Documents

1. Topographical map

_ There are many topographical maps at different scales
favailabla in the Arab countries. These maps do not cover all
CArabic Area. Some arve covering several countries or one country

,Qr*only part of the country. Comparing these maps with each




other they have different legends and geographical projections.

Therefore, a common topographical map is to be considered. It
wae found that the most suitable map is that used for aviation
published by the American Defence Mapping Agency, which has
the required scale of 1/1 million. Despite that it contains
some special specifications among them the contour lines which
are given in feet and are to be transfered to meters. ACSAD
obtained the complete set of negative separations covering all
the Arab countries.

2, Climatic data

There are many climatological stations in Syria and Lebanon

amounting to more than 300. But stations giving comprehensive

informations on c¢limate are not exceeding 140.

These stations are distributed in all areas., Their density
exceed in coastal and interior plains whereas they become less
in the desert (Al-Badia) reg.ion.

In soil sciences, information available about rainfall and
air temperature are not enough to determine climatic properties
of the soil itself.

Reference in this document is made to the Climatic Atlas
of the Arab countries (1979) published by the Arab Organization
for Agricultural Development (AOAD) Khartoum - Sudan, as source

of information.

3. Geology and Geomorphology

Many geological studies prepared at several scales and by
several sides are available in Syria and Lebanon, Among them
the Geological map prepared by Prof. Dr. Louis Dubertret and
the geological map on 1/1 million and 1/200 000 by Soviet
experts in 1963. Also the geomorphological map at the scale




ot 1/1 million prepared by the Soviet experts and the scientist

X. Mirzaev. There are many other national studies.

4, Previous soils studies

There are many soils studies available in Syria and Lebanon.
Most important was the Lebanese soil map, at the scale of
1/200 000 prepared by Prof. Bernard Geze (French) and the soil
map of Syria at the scale of 1/1 million by the FAO expert
Van Lyre (Netherlands). In addition to these general maps, which
are old for more than 20 years, there are several studies
prepared by experts of FAO, cooperating countries, private

compagnies and national experts.

Tt is known that these studies with different scales
depended on various soil classifications with no connection
between them, as remarked in all soil studies in the Arab

Countries.

5. Satellite imageries,:field‘WBrk\anﬁAlab,~analysis.

Satellite imageries were used as part of technical opera-
tions to determine map units in addition to aforementioned
documents. A complete set of lands at imageries with their 4
bands (4,5,6,7) were obtained as well as the false color
when available. Various equipments were used to study and
analyse these imageries among them a Zoom Transferoscope,

additive Viewer, Overhead Projector.

In any soil study, field work forms the most part of it,;
which has the greatest importance. Field work for this map
took more than 2 years, more than 600 sites were observed,
among them about 60 profiles were choosen. All kinds of physical

and chemical analysis were made for them in the Lab. of

Directorate of Soil (Syria), In addition to these analysis more




rofiles were selected and of which samples were

tha USDA-~SCE~ Central Laboratories in Lincoln -

and Lebanon lie in the N-W part of the Arabian
between the Mediterranean sea, the Taurus mountain

asopotanian plains.

ior hich plain) of Begaa. Dissected plate-

lzing border the westernmost mountain

The Mount Liban {(maximum elevation : 3083m) and the Jabal

1550m , separated by the Tripoli-Homs depression,

Strétch nearest to the coast. They are block-type mountains

sic hard dolomites and limestones in the higher
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hard limestones {with lower Cretaceous
basalt in Mount Liban and Neogene chalky
Jabal Letaguia} are the main bed-rocks,
freguent. In the northern most part,
aite (max. slevation: Séém} is a block-
mountain composed of “green rocks®:

CRE

4 : 2TE flexures, the rocks are the same

from south o
taceous and Focene Lime-
low mountain of harxd
J.el Kurd (block-~
Their elevation
of 877m at
yeh and 2T J . Samzan. Karstic surface ig of

mountains,

*Eétwgan Meunt Liban and Anti-Liban the wide plain of Begaa
Neogene marls and conglomerates. Thick Quaternary
wlluvium cover its southern part and wide pedi-
cad along the foothills in its northern part. It is
the upper courses of Litand river (southwards)

viver {(northwards),

due o a graben £illed with thick

of Oropntes and lacustrine marls.,




Both Begaa and Ghab are the northernmost parts of the
®% Bast African Faults (Rift).

3 Palmyrides ranges and associated depressions,

Running diagonally S.W. - N,E, acrosg inland Syria,
e Southern and Northern Palmyrides are medium~high folded

zains (average elevation 1400m) conjugated with a system

f faults between them and the more stable plateaus in the

and north.

The Southern Palmyrides have narrow steep ridges and narrow
linal valleys, while the Northern Palmyrides and their
stern continuation, the lower J. Bishri (861lm), have a large,
lipping brachyanticline structure. Lower Cretaceous hard
estone and dolomite (with small areas of Jurassic dolomitic
gypsiferous sediments in the Southern Palmyrides) outcrop
the higher parts. The slopes are formed from Upper Cretaceous
and Paleogene rocks (mainly chalky or hard limestones with
flint beds, marls, locally phosphorites), together with smaller

outcrops of Neogene (limestones, sandstone, gypsiferous marls,
basalt) .

Wide depression caused by tectonic downwarping occur
between the Palmyrides ranges (the Daw basin and smaller ones)

Or along their southern border (Palmyra and Damascus basins) :

@hﬂy are filled with calcareous and gypsiferous lacustrine
deposits of Neogene and Quaternary ages. Flat plains occupy
the floors of these basins and in their lower part marshy or
g¥pso-saline flats have developed .

Broad piedmont trains formed by fans and pediments
("glacis") fringe the slopes of the Palmyrides and spread along
the valleys and the borders of the depressions (similar trains
exlst along the eastern parts of the Anti<Liban),




lateaus formed by sub-horizontal rock beds,

'héfPalmyridES

amad plateau is a table-like, broad avea, 700 to
formad chiefly by Palecgens limestones, Tts slight=~
lating surface with shallow valleys is mostly topped
a-caJécus crust up to lm thick., Shallow scattered
' filied with loams and occasionally flooded.

bordered in its north and east parts by a scarp

Bast and north of this scrap lies the Badiat el Cham

means: Nomads land, semi-desert steppe). Tt is
tattened surface sloping from south (650m) to
(250w} and deeply incised by numerous wide
is formed by palecgene hard limestone and in
various Pliccene continental deposits,
ered by angular fragmental materials {(gtone
25T part there are some loamy depressions,
It gradually merges in the higher terrace
river to the east and in an alluvialecolluvial

north.,

almyrides

region of Aleppo and between Euphrates and Balikh

crosion has produced a rolling-hilly relief in hard
Qg'ﬁe basalt on the foothill of the Taurus).

-lﬂ the region of Hama, a large flattened surface, deeply

Urontes gorde, extends on Paleogene and Upper
s chalky limestones {"glacis™ of Hama}. West of this

rolling kaxstic plateau on Cretaceous hard lime-

cextends up to J. Lataguiec




The flat plateau of Homs is formed on Pliocene lacustrine

fls which fill, together with conglomerates and limestones
the same age, a tectonic depression.

In the plateaus of Aleppo, Hama and Homs, the altitude

ies between 400 and 500m. A common feature of these regions

is the reddish color of the soils developed on the rocks ox

on colluvium.

South of Euphrates river, the Badiat er Resafa formed

on Paleogene and Neogene limestones and (in the east) gypsum,

gently slopes from the south (400m) to the north (300m) where

it merges with the higher terrace of Euphrates. Its surface is
gently undulating,

In Badiat el Jezireh, the northern parts, west and
€ast of the low mountain J. el Aziz, have a rolling relief,
The southern plateaus are flats, they gently slope from north
to south or s.E. (350 to 200m) and merge in the higher terrace
of Euphrates., Miocene lagoonal gypsum and various Neogene
Calcareous sediments are the dominant bed~rocks. In the §.E
Part, near the frontier of Irag, gypso-saline flats (sebkha)
OCcupy the floor of large dry lacustrine basins.

Inland fluviatile and colluvial plains

The terraces of Euphrates and of its main tributaries the

Balikh and Khabour rivers from alluvial plains which stretch
along the rivers. Four successive terraces, bordered by cliffs
Up to 60m high, rise above the flood-plain of Euphrates, the
UPPer one being level with the plateaus. In some parts of
Euphrates course they are up to 20Km wide on each side of the
river. The lower terraces (Holocene and Upper Pleistocene) are
S4ndy or fine textured but the upper ones are often gravelly~
Stony. Occurence of gypsum and salt ts frequent.




?éffJezireh lies north of J. el Aziz and J. Sindjar

580 to 350m} and from south to

part. Its surface is rolling, traversed

al deposits lie south of J, el Aziz

1m-a northern part of Badiat el-Jezireh, they slope to

_hé-seélm@nt The saline lake of Jabbul lies in
aﬁjéﬁn part, The Nahr Queiq (Aleppo river) flows towards

art, into a poovly drained depression.

el Aassy (or Orontez) in ite upper and middle
g8 mo"tLy flows in a deep gorge where the Quaternary
-:Gesfqre narrow, in the Chab depression only its alluvium

a wide plain,

.taTngg plateaus and plaing formed of basalt

Large basaltic lava sheets extend in Syria,

The largest ones lie in the south-west. They include:
E§E£§§ and Golan plateaus, where lower Quaternary basalts are
' rocky Ledia and Harra

the mountain of J. el Arab

3

liefs of thick Miocene
(J. Maani up to 1000m high) which barder the

ey : : ,
Piain of Damascus in the south-west.




st of Homs, a Pliocene basalt flow slopes from a low
¢ towards east (down to the Orontes valley) and towards
into the Syrian and Lebanese coastal plain of Akkar.

Relic plateaus of Neogene or Quaternary basalts, limited
pliffs or steep slopes are scattered in the Syrian territory,
larger ones lie E. and N. of Hama and S. of Aleppo.

jforal plains and plateaus

Narrow colluvial-alluvial gently sloping plains stretch
ng the coast. The broadest is the plain of Akkar, which
on both sides of the Syrian-Lebanese frontier and is
ersed by the Southern Nahr el Kebir river.

In the rocky coastal areas, marine Quaternary terraces
Else at elevations of 2-4m, 6-20m, 30-40m, 50-80m and 100-120m
ve the sea level.

The south-western part of Lebanon is a polygenetic, deeply
8sected plateau, sloping westwards (950 to 120m), which cut
1@ hard or chalky limestones of Upper Cretaceous.

‘+ East of Tripoli, the plateau of Zgharta (synclinal structure)

48 partly covered by Quaternary alluvium and colluvium which

overlie the chalky limestones and the marls of Upper Cretaceous
and Miocene.

East of Lattaguia, between the littoral plain and the
mountain, low plateaus (ancient glacis cutting the chalky
limestones) slope gently to the West, They are dissected by

Small rivers, the most important of which is the Northern
' Nahr el Rebir,




Fﬁi)ul‘:
mm o
250 = = 30
200 = E.‘!D
' F
4 o
160 = _E-m io
k-
3
100 = = O
4
lo-]
[+]
EL OABMI|YEH . Coastal ares
33021 N - 35015 E = 3o m
mm
300 7]
4= = 1300 Mm
1 1.5% o
250 = ?-30 [+
200 b 20
;:
3
9
180 = 10
C
3
-
e
100 .. 0
b=
50 \
e i J__L L. —t | l
Days with )
Snow ! IIO I_”"_[ s In,si Eu,al 8 |
DAMHREL BEID AR
Western mountain range
‘]
3f49u - Cag E - 1B1O M
Fig 2bis — Climatic data for some

AH %
- 90
= 80
== 10
- 80
o B0
-40

=30

-~ 20

M %
89
70
80
80
40
30

20

characteristic

mnd &ir

mm
250 =
200
160 -4
1
4
100 -4
4
4
50 =
]
1]
TELL AMARA - South BSegaas
tirrigated high plain )
]
3305|N. - 35 59 E - fOsEmM
p——
LEGEND
Monthly aversges for:
emiee. Dmily maximum
air temperatura
PR S - maean oc
- - minimum
Y X = - maan relative
alr humidity: AH %
© == O D potentiaml .vapotrlnipir'tlcn
(Thornthwalte method ) mm
Raintfall mm
Pa T :mean annual rainfall fmm)

0
temperature ( C)

statien oF Lebanon




J FMAMI JASOND

mm
r 862 mm e
/ .,
.r" -\ ‘.
200 _ / N
, e \ ‘
1.-'J,.// \“ RHE
150 4 | \ . T.o
i A
j N g BTN T

: 70

‘ ‘ . 80

b 50

e J \ e

1 e 0]

¢ : J 20
TAﬂT'OUS Coasfa! area

34%53N _ 35953 _i5m

aha s

i
RH %
80,
70
80
80
Lao0
| 30
20
HAMA Western inland plateau
35%eN _ 16 956 _307m
mm —
P2 mm '\
T 120¢° S
' RH%
"o < w0 88,
_ i 10 4
% J 80
: 50 1
e 40
] .
[ =

MBEK in! ar‘d arid m rurfa,-q
H 02N _ 3¢ 45E 1138 m

d ¥

\ﬁ-l’\‘JJASONDH

PALMYRA Qasis

Eastern semi-

desert

34°33n _ 18°18 _ 195m
™mm -
P:4B0 mm //\
2307 :169 c®
200
150 -
100
]
-
1 . .
so ] | s -
3 &
0 "i’"i {
QAMISHL! Upper Jezire
7% iIN _a1®13E_Aasam
LEGEND

[ -
-

W— N —

[

PT

I,"‘!-C’»mwc dets for some characleristic atation

Monthiy everage for

Daity maximum air
maan temperature
: ]
minimum c

maan relative eir
humidity RH %

eTHORNTH WAITEz m W
Rainfall ,m m

mean annual rainfallgmmy

>
and sir lempergiuredC »

\

®—a—a Calculatedpotentisl evape transpiration

s of ‘ig:'.i&



climate generally prevails in Syria
rainy winter and a hot
guminge s, separated by two short transitional seasons.

January are the coldest months and July and

.@ﬁ@ the hoetest (Fig, 2 and 2 bis)., The amount of precipi-

irrvegular from cone year to ancther, the variation

age annual rainfall.,
precipitation in the two
ing are due to depregg-

ing from the Meditervanean

the countries: These mountains
the precipitation and lnmpeds the

amid air towards the inltand regions.

be distinguished.

regiog
Littoral plains and t lower part of the
ea_@t the mountains. The clim is sub<humid, with
pitation is high, 700 to 11.00mm (see the raine

heavy showers in winter.

woin gsummer and temperate in winter,




jhe air relative humidity is high in all seasons .The

ograms of Tartous in Syria and El-Qasmiyeh near Tyr in

l are representative of the coastal region. (fig. 2
& biS) .

2-2., The western mountain ranges and associated plateaus
and high plains.

The precipitation is high in Mount Liban,

Jabal Lataquia,
i@ south part of Anti-Liban

(J. el Sheikh) and the high
plateau of Golan in the southwestern part of Syria,

more than
800 mm

everywhere and more than 1000mm above 1000m elevation,
Feaching 1500mm in the highest parts, In the north of Anti-
Liban it is much lower,

not more than 600 or 700mm in the high-
est parts.

Above an altitude of about 800m the precipitation
£alls partly as snow.

The temperature is cold in winter and moderate in summer,

in the high mountains, above 2000m,

it remains cold or cool
throughout the year,

The relative humidity

is high in winter and medium or
moderately low in summer,

In the eastern slopes of these mountains the amount of
Precipitation decreases rapidly as the altitude sinks,

falling
down to 500mm in the foothill (but 600

~/00mm in the south
Begaa plain). (Fig. 2 bis: Tell Amara).

2=3,

The inland semi-arid  regions

They border on the eastern side of the western mountains

and on the southern side of the Taurus fore
include:

=mounts. They
the Upper Jezireh and Jabal el Aziz,

Of Aleppo, Hama and Homs and the

the plateaus
low mountains bordering on
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Hateaus in the west (J. Zawiyeh, J, Samaan, J. el Kurd),
lBtrip east of the northern part of Anti-Liban, the
¥t of Hauran plateau, Jabal el Arab, and in Lebanon the

1 and most of the northern Beqgaa.

olimate of these regions has continental characteris-

Whe“precipitation ranges between 500 and 250mm, decreasing
om the foothills to the inland. West of Homs, however, it
Bes up to 600-700mm owing to the gap between Mount Liban
. Lataguia. The "dry" season (potential evapotranspiration
1igher than the precipitation) lasts 5 to 7 months.

The temperature is cool in winter, but with occurence
% 10 to 30 days with temporary frost (the highest number in
er Jezireh and in the low mountains), it is hot in summer
(particularly in Upper Jezireh and middle Euphrates basin)
With occurence of maxima above 40°C and a high daily

difference between the maximum and minimum temperature.

The relative humidity is high in winter and low to very
low in summer.

The climatograms of Hama and Qamishli are representatilve
of these regions,

2-4, The arid regions of central Syria

They include all the plateaus, the low or medium-low
mountains and the plains which are located east or south
of the regions quoted in the paragraphs above, up to the
frontiers with Irag and Jordan. In Lebanon the noxthernmost

part of the Beqgaa has a similar climate,




The rainfall is less than 250mm and decreases to less
, 150mm in a large area inside Syria, and the "dry" season

s 8 to 10 months.

The winter temperature is cool in the plateaus and
lains, but there are 10 to 30 days with temporary frost.
In the mountains it is cold with more than 40 days with frost,

In summer the temperature is moderate in the mountains
and high in the plateaus and plains, with large daily difference

between the maximum and minimum temperatures.

The relative humidity is high in winter and low or very

low in summer.

- The climatograms of Palmyra (plain) and Nebek (mountain)

are representative of the most arid parts.

In addition, it must be noted that all the regions of
Syria and Lebanon are occasionally affected (mainly in
Spring) by very dry and hot winds ("Khamsin") blowing from
the Arabian desert or from the desert areas of eastern

North Africa.

In cooperation with Ghent University (Belgium) and the
University of Cornell (U.S.A) a climatic study was prepared
using computer facilities, according to Prof. Franklin New
Hall system of climate classification. Results gave the

following:




= In each climatic area there are special spots in which
climate differs so that it form microclimates which is affected
when exposed to wind, sun rays and availability of natural

restrictions and air streams.

= The mentioned study showed that there is a statistical
relation between the moisture regiome and hot regime in soil,
According to that the aridic and xeric climate may be separated
in groups. 3 groups can be distinguished in the Aridic, week,

middle and very arid. And 2 groups in the xeric, middle and dry.

#ables 1, 2, 3 and 4 give the average rainfall, mean daily,

@ir temperature, soil temperature at 50 cm. depth and
BeOrdinates of some climatic stations near the profiles
BEESented in this document

—




- 21

CLIMATIC DATA FOR STATIONS NEAR THE SO;L FROFILES
Table 1, Average ralnfall, mm
A 5 0 N D Year Period Days with raine
£all 7~ lmm
21 135 58<73 27

3

Deir es

Zor lagric.) 30

[
o

Ragga 33
Hama s
Homs

Forglos 34
Palmyra 22
Kharabo 35
Izraa 74
Deraa 74
{Tell

Shehab)

Sweida 78 o 46-75
Chahiba 79 3 3r 0 58-73
Ravak -3 ' 0. ' 1 ) 3: 54-64
{(Tell

Amara)

5873 38
60 46~73 50
95 4673
33 59«74
22 46+75
39 4675
54 5878
64 5671

[ I o T e M e B e I e
[}
[

[ o e o e e o

1
1
1
0
0.5
g
0
{

3964
6670
3364
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Table 3, Soil tempexature {°c) measured at

J A : i Period

Deir ez
(agric.) .
Ragga . .11 14,3119,
Hama . . L0116,
Palmyre | > . . 2| 18.
Tell Amara ‘ . ) .6]13,
Hauch Snaid . . 6] 13;

1N

31,3|31,9]29, . _ .7 | 6069

33,5|33,8 . - . . 60-69
28,9 29.6 9|18, . . 60-69
29,.8129.9 23. . o LA 5 60-69
23,3]|23.8 » 6] 14, . - 64-73

22,?1?2.0 7] 14. ’ - 64-73

wwu o=




Deir ez Zoriagric.}

Ragga
Hama
Homs
Forglos
Palmyra
Fharabo

leraa

Courdinates of the statlons

Deras (Tell Shehab

Bweldsg
Chahba
Tell Amara

Fakehe
El QOssg

Ait,

399m
957
1250
405
1150
1060
650




], Vegetation

At country gscale the most important factor of differenc-

8 of the vegetation is the climate. Besides, Man”"s activity
.fwa'of centuries has greatly influenced the vegetal
‘w;;pe, particularly by degrading the forest and reducing
Burface and by causing the subdesert to expand out of its

imatic zone.

Four major zones may be distinguished (the following
jata are mainly extracted from the UNESCO~FAO Vegetation
of the Mediterranean zone, 1970).

ests in subhumid or humid climates

They are located in the western mountain ranges (£ig.3).

- Lower stage. The dominant type is a more or less

degraded evergreen oak forest: Quercus calliprinus and infect-
oria,with Pistacia lentiscus, Pyrus, Fraxinus, Amygdalus,
Ceratonia and Graminaceae. Locally: Pinus pinea on acid soills,

Pinus brutia (particularly in J. Bassite)...

- Upper stages

« Oak - Juniper forest: Quercus infectoria, Quercus pseudocerris

(J, Bassite), Juniperus oxycedrus and excelsa, with Pinus

Syriaca,

» Cedar and Fir stage between 1400 and 2000m:
Cedrus libani and Abies cilicica (small relic forests), with

Quercus and Juniperus excelsa.

- Subalpine stage between 2000 and 2500m in Mount Liban and

Anti-Liban: mostly Juniperus excelsa.




Qamishlii

0 2550 100 150 KM

e [

Fia:3 Schemaof the major zones of natural vegetation

In 8yria and Lebaron

Forest zone in sub.humid or humidclimate
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-~ Upper stages
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ubdesert form ations in arid to very arid cli mare
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UNESCO— FAQ Vegstation map of the mediterranean zone 1970




above 2500m there 1ls no more forest but grassland of

Mnial graminaceae with Carex and dwarf-shrubs of thorny

_‘ JS =

In general way, the forest vegetation is best preserved
B the western versants facing the sea, 1t 1s much more
vaded on the eastern and drier slopes of the mountains

and also in the northern part of Anti~Liban,

Tree of shrubby pseudosteppe 1n semifargd\tO\arid elimate

This zone corresponds to the most rainy parts of the
inland plateaus (part of the nfertile crescent") located
east of the western mountains and south of the Taurus. The

precipitation gradually decreases to the inside of Syria.

The vegetation 1s composed of Graminaceae (Andropogon .,
Dactylis,...) Ziziphus lotus, and more or less trees: W'

| Pistacia, bushes of Quercus, Juniperus;...

The low or medium=low mountains of inland Syria have a

gimilar vegetation.

Due to man activity, the tree vegetation is much reduced.

' Shrubby or dwarf-shrub pseudosteppe in arid climate i

This zone forms the inland part of , or borders on the | ”
"Fartile crescent". In the less arid areas (for instance the i
eastern part of Hauran plateau) the natural vegetation has i
been destroyed centuries ago by cultivation and grazing. In
the most arid parts the present vegetation is similar to that

described in the following paragraph.




reppe and sub-desert formations 1in arid to very _

In the south-east and east parts of inland Syria, the
etation mostly consists of perennial formations formed

rse dwarf-shrub or succulent species (Artemisia herba-

ya, Anabasis aphylla, Zygophyllum, salsola, Chenolea;.«.):

grasses (Poa sinaica, Stipa tortilis,...), lichens,

th or without ephemerophytes.

In the most arid parts, the vegetation 1s mainly confined

s channels of surface drainage which collect and contain

un-of £ water.

The gypso-saline flats bear edaphic formations of

halophytes.

IV, Classification of soils

1. Properties of soil horizons.

Soils are characterized by diagnostic surface horizons

(epipedons) and diagnostic subsurface horizons,

1-1. Epipedons:

The epipedon 18 a diagnostic surface horizon. It includes:

~ the upper part of the soil darkened by organic matter

(mostly As. Ap) s
- the upper eluvial horizons (mostly AZ, A3) .

Very limited number of epipedons were observed in Syria

and Lebanon. Those are:=
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a. Ochric epipedon.

Concept - Surface horizon mostly thin, light colored

and humus-poor. '

|
Properties (simplified), ‘

The ochric epipedon has a color of 5.5 value or more
when dry and 3.5 or more when moist, has too little
organic matter, has an n value too high, or too thin
to be mollic, or is both hard and massive when dry.

Mollic epipedon

-

Concept - Surface hor., thick, dark, humus-rich, highly
base saturated (dominant Ca++, Mg++), with "soft"
structure.

Genesis - Underground decomposition of organic residues
(roots, surface residues taken underground by animals),
mainly of grasses. Clays 2/1.

Properties (simplified)

+(l) Position ¢ Surface

+(2) Structure : Not massive and hard when dry.

+{3) Color : +(31) value <« 3.5 (moist)
5.5 (dry).

+(32)chroma « 3.5 (moist).
+(4) Base saturation: V.» 50% ( NH4Ac method)

+(5) Organic carbon : + (51).® 0.6% C
+  (52) Max. limit %C=min. limit
2C of histic epipedon

+(6) Thickness : - (61) > 1l0cm : if epipedon rests on R
- (62) » 1/3 of the solum, but always
> 18 cm:
if the solum < 75cm
- (63) > 25cm

+(7) P205 : =250 ppm (soluble in 1% citric acid)

+(8) Moist : = 3 months (cumulative) in some part
in > 7/10 years when the soil
temperature at 50cm is = 50C
(unless irrigated)

+(9) n-value s = T




iagnostic subsurface Foxizons

diagnostic subsurface horizons are lyings:
an- epipedon
ow a leaf litter,

surface (after truncatio

sy are mostly B horizons, but may include a part of

crizons.

CARGILLIC horizon
Concept - Horizon that contains illuvial layer-lattice

_éiliaata olays, from below an eluvial horizon, but
-_may be at the surface if the soil has been partially
“truncated. Concurrent necformation clay is normal.
CGenesis - Migration of clay, carvied by water, Ifrom
A to B horizon. "pregipitation” of the clay on the .
U dry peds surfaces and in the pores. Concurrent '
- neoformation of olay.

Time : A few thousands of vears

fegetation @ Anv. _

Climate : Alternatively wet and dry periods. =

Morphology

- Distinctly more clavey than the ov@rlyiﬁg:eluviai_
horizon and than the underlying parent matezla?
Cutans of oriented clay on the peds and 1n the pores,
especially at the bottom of the hoxlzon&'_ .
Fine clay (.. 0.2m})/ total clay { -, 2m} ratio oi the
argillic horizon is larger than in the eluvial
horizon or in the underlyinv horizon.
Structure of weathered rock (saprolite} is not
svident or has disappeared in more than half of the
yoluame.,

Minerals resistant to weathering are less abundant

tharn in the eluvial hor, or in the underlying hox.




- Nearly parallel to the surface.

- Exterior color of the peds is redder or darker

than the interior color.

Properties (simplified)

+(1) Position: below the surface (exception truncated

goils) .
+(2) Clay content must increase from A to Bt in a vert.
dist.

‘ 30 cm:

§ clay in A $ clay 1in Bt Vertical-distance

+1/3 «_ 15% S 8A + 3% © 30cm 1

1 /3 15-40% $Ax1,2 30cm

= o 40% $A + 8% «, 30cm
teCoe 60% £f£.c. A% + 8%

+(3) Thickness i

-(31) Bt loamy or clayey :
' - 71/10 of the sum of all overlying hor.,
but always 7w 9O
- »1l5cm if A+B 150cm
~-(32) Bt sandy or loamy sand:
- = 15cm 7
- lamellae > lcm, total thickness > l5cm
' +(4) Clay cutans on peds, in pores, or bridging the sand
grains.
+(5) Lithologic discontinuity A/IIBt or Ap/Bt sequum:
see + (4)

b) CAMBIC horizon
Concept - Altered, non or weakly illuvial horizon, loamy

very fine sand or finer. Formerly called "structural
B horizon".

Genesis - The physical alternation is produced by:

| - movement of the soil particles by frost, roots and

animals, to such extent as to destroy most of the




Coriginal
srbicles into peds.
ig produced by

mary minerals to

guicxides (in small
or removal of some

removal of free

¢ decomposition

gpodic horizon

{without

ssoential characteristics

sand or finer in the.

2o )

of the wolume

weatherable

reguiremeﬁtS'of

i of CaCol3 and for
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-§32§§i§~“ Carbonates accumulate in the C hor,
but may also affect the mollic epipedon, the
“argillic or natric hor, and the duripan. They
.precipitate as : powder, concretions, pendants

on pebbles.

J_Axid regions : on calcarecus materials : often the

bmly hor. that can develop is the calclc, at shallow

depth.
Semi-arid regions : the calcic hor. may form above

or in an argillic hox., the carbonates are recelved

from eolian sources. .

Swils with QEoumdwater: when the groundwater contains
Ca (HCO3})Z, the evaporathﬁ may cause precipitation
of CaCo3, at the surface or at shallow depth (30~ BGcm}
the surface calcic hor, may at the same time be a
mollic epipedon.

Properties (simplified)

Underlying materials have < CO3 than the calecic horw@f'f7”

+{1} Thickness H wﬂ,15cm G
+{Z} CaCol eguivalent (CaCol+MgCo3, expressed.as-:'w”
CaCold) -

+(21) > 15%
+{22} 2 5% more than the underlying 1ayer,g.
Underlying materials have = C03 than the calcic

Thickness : .» 1l5cm

CaCo3 equivalent:

+(21) = 15%

+{22} % 5% by volume secondary carbonates.

PETROCALCIC horizon

Concept — Calelc hor. continuocusly cemented or

indurated by CaCol3 or MgCo3 {accessory silicaj.
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‘Genesis - Regular and important additions of

carbonates plug the calcic hor. 01d surfaces.

:Prcperties {simplified)

“+(1) Continucusly cemented or indurated calcic hor.

4 (2) Hardness : does not slake in water, impervious,
Cement s % 1/2 1s destroyed by treatment
with acid

+ (4} Thickness w 10cm

GYPSIC horizon

Concept = Horizon of secondary gypsum enrichment,

Properties (simplified)

+{1) Thickness : » lS5cm

+{2} CaSod
+{21) =~ 5% more than the underlying layer
+{22} om x % gypsum = 150 .

Cementation : weak, slakes in water
% gypsum = meqg. gypsum/100g goil x 0.086

PETROGYPSIC horizon

Concept - Cemented and indurated horizon.
Censsig - Arid climate. Parent material rich in

gypsum.
Properties (simplified)

+(1) Indurated gypsic horizoen: see gypsic horizon
+{1), +(2)
+{2) Cementation: does not zlake in water

Remaxrk : The % of gypsum is usually more than 60%.

g) SALIC horizon

Congept - Horizon with secondary enrichment of

salts more soluble in cold water than gypsum.




  Properties {simplified)

4+ {1} Thickness more than 1l5com,
+ (2) Salt.
+ {21} galt

+ {22} om % % salt
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2. S0il Moisture and Temperature Regimes

1 - So0il Moisture Regimes

1.1. Aquic (= water) : The soil is saturated by water

. (no Oxygen) (Stagnated water)

1.2. Aridic or Torric ( = hot and dry) .

a) Dry in all parts more than half the time (cumulative)
that the soil temperature at 50 cm is above 59C.

And

b} Never moist in some or all parts for as long as
50 consecutive dayé when the soil temperature at

50 em is above 8°C.

‘Udic {= Humid) In most years the S.M.C.S. is not dry
in any part for as long as 90 days f(cumulative)

(Perudic = extremely wet).

Ustic (= Intermediate between Aridic and Udic) (Tropical

and subtropical regions with one or two dry reasons).

moist and coel winter
dry and hot summer

The 8MCS is dry in all parts for 45 or more consecutive

days within 4 months following summer solstice in § or

nore years out of 10.

Thé SMCS is moist in all parts for 45 or more consecutive
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days within 4 months following winter solstics in 6 _T
or more years out of 10 , .
or

The SMCS is moist in some part more than half the time

(cumulative) that the soil temperature at 50 cm is
>.58¢
Or
The SMCS is moist in some part for at least 90 consecutive

days, that the soil temperature at 50 cm is > 8°cC,

NB.,
Soil Moisture Control Section: (SMCS)

- Upper boundary : 2,5 cm water in 24 H,

- Lower boundary : 7,5 cm water 1in 48 H.

= Soil temperature Regimes

M.A.S,T. = Means Annual Soil' Temperature at 50 cm,

Pergelic M.A.S8.T < 0°C.

Cryic M.A.S.T, > i,
< 80cC.
Frigid M,A.S.T. < 8°C. and MAST Summer<MAST winter
>5°%,
Mesic M.A.S,T.  3»8°C. and < 15°C, MAST Summer-MAST

winter > BOC .

Thermic M.A.S.T. > 15°c, and < 22°, MAST Summer<MAST

winter N 5°cC,

Hyperthermic M.A.S.T. 2 22°C, and MAST Summer~MAST
winter > 59,
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NE. (For 2,3,4,5, and 6 the prefix "ISO" is used when the
diference between MAST Summer and MAST Winter is less

O
than 57C) .
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The soil map of Syria and Lebanon is formed by units
that are association of soils. Each unit represents dominant |
solls associated to soils with common characters. The
associated soils could represent up till 30% of the total ¢

ations according 1t

area. They are called major or minor assoc

to their importance comparing to dominant soils. The

tn

mapping unit repre

s only dominant soils. Appendix II

represented. :

textural classes, slope and stoniness.

Profiles degcription is based on "FAO Guidelines for

|
|
gives the associations of all mapping units that have been
Profile Descriptions'

Details of the legend were presented in ACSAD bulletin
t

related to the

&
oF
o
0]
=
u

his bulletin informa
€lements of the legends with explanatory notes and guidelines

n
show that every mapping unit is indicated by a formula as

9

- Three capital letters are used to indicate soils at

he

D

subgroup,

t

One small letter indicates

Jne figure represents the textural class.

1]

I
|
|
|
|
|
great group level. i I
textural classes are adopted from the FAO soil map i

of the world at 1/5 million. (Elgure 5)

-
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- One small letter indicates the slope.

Four slope classes are adopted as follows:

a = the level or flat 0-3%
b = Sloping 3-10%
¢ = moderate steep 10-25%
d = steep greater than 25%

Example : RHY K 1 a
Gypsiorthids (great group) RHY

Calcic subgroup K
Coarse texture 1
Flat topography a

Letters g and s are representing respectively

gravelly and stony phases.




5. The soils

The Soil Map of Syria a
These solls are classified into ¢ Orders an
Some soils are class

represents 24 diffe

ORDERS GREAT GROUPS
ALFISOLS - Rhodoxeralfs
ARIDISOLS - Calciorthids

- Camborthids

- Gypsiorthids

- Paleorthids

- Salorthids
ENTISOLS - Torrifluvents

- Torriorthents

- Xerorthents
INCEPTISOLS - Vitrandepts

- Xerochrepts
MOLLISOLS - Haploxerolls
VERTISOLS -~ Chromoxererts

ified at Subgroup

SUBGROUPS ____

nd Lebanocn shows geveral soils.

rent soils as follows:~=

—

1

1499 1

i

Typic

Typic
Lithic
Xerollic

Typic
Lithic
Xerollic

Typlc
Calcic
Petrogypsic

Typic
Aquollic
Typic
Typic
Lithic
Typic
Typic

Calcixerollic

Lithile

RuptijLithic

Vertic
petrocalcic.

Typic

Typic

d 13 Great Groups.
level. The map
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ALFISOLS

alfisols are characterized in this area by the presence
of an ochric epipedon and an argillic horizon under xeric
soil moisture regime. They are mostly gpreaded 1n Lebanon
where rainfall 1s relatively high, The parent rock is hard
karstic limestone. Normally the topography 1s flat. These
soils are generally eroded. Although the part of the soil 1s
sometimes colluviated. The argillic horizon is mostly e
expressed by the presence of a thick coating and highly
oriented clays. The clay mineralogy 18 formed mainly by 2/1
clays. The soils show evidence of swelling and vertic

characters.

RHODOXERALFE (LXR) 3

These solls are the dark red Alfisols formed on hard
1imestone OX alluvial material originated from similar goils,
under xeric soil moisture regime. They are more common in
Lebanon than in gyria. In the south of Lebanon they are
severely eroded on steep slope. In the Bekaa valley (Lebanon)
they are very deep (profile No. 1.1) . They may have a calcic

horizon under dryer conditions (Profile No. L2) .

. ARIDISOLS:

Aridisols are soils that do not have water available
to mesophytic plants for long periods. puring most of the
time when the soil 1s warm enough for plants to grow, water
is held at a tension of more than 15 bars OI it is salty,
or both . There 1s no period of three months or more when
moisture is continuously available and the soil is warm.

Few Aridisols are associated with soils in cemiarid region

because mMost of the rainfall runs off.
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The pedogenic horizons may be the result of transloca-
tion and accumulation of salts, carbonates, sulfates, Or
silicate clays or of cementation by carbonates of silica.
They also may be only an alteration of the parent materials

without any significant accumulation.

Most of Aridisols have an ochric epipedomn. This
epipedon is characterized by its light color, low organic
matter and a high value. T+ is normally a thin horizon

massive and hard when dry.

The subsurface horizons are mostly calcic or gypsic.
The petrocalcic and petrogypsic horizons could be also
present. The cambic and the sallc horizons occur in the
depressions. Under these conditions, the solls are classified
as Calciorthids or Gypsiorthids and, in other places
Camborthids ox Salorthids.

Calciorthids. (RHK)

These are Aridisols with an ochric epipedon and a
calcic horizon. They have had much lime in the parent
materials or added in dust. The scant rainfall is unable
to remove the lime completely from the surface soil to a
depth of 18 cm. The only horizons normally present are
the ochric epipedon and a calcic horizon. (Profiles H3 and
15). Variatations could affect mainly the depth of the goil.
Deep soils are classified as typic calciorthids while shallow

soils are recognised as 1ithic Calciorthids.

calciorthids represent about 33% of the total area

in Syria. They have high calcium carbonate content besides

the presence of +he calcdic horizon at a shallow depth.

1
Al




CAMBORTHIDS (RHH) .

have an ochric epipedon

ep soills

Camborthids are rridisols that

and a cambic horizon. Thaey are noymally very de
and valleys. In the Ghota,

4 with ENTISOLS and

izon iz darker

located in the depressions
casis ol Damascus ,they ate
The color of

azspoiate

Caleciorthids. the cambic hor

tnan the top 50
than the Caleiorthids.

11, They have much less calcium carbonates

They ate represented in Syria by

3.5% of the robtal ared.

sridisols that have an ochric epilpedon

whose upper boundary
Some have gverlying

Gypﬁi@z@hjég are

and a gypsic oF pebtrogypsic horizon

one meber ot the

carbic and caleld horizons. They

L5 within anil surface.
are mostly very pale and

have vary {irrle organic mattel.

defined by the presence of a

Typlic Gypgiarth;dﬁ are
the product af the percentage of

gypsic worizon in which

apnd the thickness in above a depth of

Gy p e cantimeters
1.5 meter 1s 3000 or more. {(profile n3F .

Noymally Gypsiorthids have a calclc horizon above
gypsic horizon. {profile DZ}.

the sastern part of Syria,
They are dominant

Gypsi@rthids peours 10
mostiy in association with Caleiorthids.
+o the noxth and the south of the Buphrates river, These

s2% of the sotal area in Syria.

soils represent




E&PEORTHIDS'(RHZ)

These are Orthids that have petrocalcic horizon, The =

upper boundary is close to the soil surface and 18 thick.

They form a remnent part of an old terrace, that is a narrow ;

strip bordering the upper part of a plateau or a plain
along the piedmont of the mountain. These solls are difficult
to be represented in the map at the scale of 1/1 million.

) SALORTHIDS (RHN) w

These are the very salty soils of wet places in the
desert where capillary rise and evaporation of water
concentrate the salts into a salic horizon, These soils

are mainly soils of depressions. The concentration of

salts is within 75 cm., of the surface, and ysually it is it

within a few centimeters of the surface Or at the surface.
(Profiles Dlb and Pl}.

Salorthids are usually deep soils. They may have
water held at a tension of less than 15 bars but the -
dissolved salts, because of its osmotic pressure make

the soils physiologically dry.

Salorthids are good soils for crop production i€ the
salt could be leached and irrigation water is available.
2alorthids occur in low lands, valleys and depressions,

(Sabkhas and Fayda) . They are associated with Torrifluvents.

ENTISOLS:

Entisols are soils that have 1ittle or no evidence of

development of pedogenlc horizons. Many Entisols have an

ochric epipedon. Some others do not have horizons.




Entisgols oilys fox agriculture unless a lithic'ﬁ

or paralithic ~optact is . present.

sandy. They are generally
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associated toO Aridisols.
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i more neay

of flooding and tnhe source of gaediments.

Toryifluvents OCCUL in valieys and depressions with
no or few salinlty characters. They are assoalaﬂed to
Torriorthents and Salovihids if a salic horizon

(profile Dla and GL 1.

duection

poyrif luvents are excellent s0ils for crop pro

if irrigation water 1s available.
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s that are ary

ra of arid ciimate
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are the Orthent
torric moist
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or salty. They have &

or hoth.

are regime or are . s
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have a sandy rexture as
nighly caloaredus gviiuat

is pregent¢ - ==



5-4 ,

XERORTHENTS (NHX)

) g

These are the Orthents of mediterranean climates that i

have a xeric moisture regime. They are mostly sloping and |
loose water by runoff. These soils occur in western part
of Syria and in most part of the Lebanese mountain. They
are formed on hard limestone and basalt., At the subgroup
level they are mainly shallow soils (lithic Xerothents).

The vegetation cover is different from that of the
arid zones. The growing season is much longer than in the .
aridic moisture regime. The potential evapo-transpiration

is much lower.

INCEPTISOLS -
INCEPTISOLS are soils of relatively high rainfall

eas of Syria and Lebanon. These soils are normally

rich in weatherable minerals. They are characterized

by the presence of an ochric epipedon and a cambic horizon, ; |

To the north of Syria the presence of a gypsic horizon

implies the consideration of a gypsic subgroup for Ochrepts.

i

The soil moisture regime 1s Xeric.

Some Xerochrepts have calcic or petrocalcic horizon,
They have generally light colox. The dark color of some

related to the presence of a high amount

Ui

Xerochrepts 1

of iron oxides in these soils.

VITRANDEPTS (CDG)

vet defined in Soil Taxonomy. The

a subgroup temporarily. They are

schric epipedon and a cambic horizon developped
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In Syria, at the

developped under wet

the area.

Haploxerolls are

They are easily degra

Haploxero lls are

or absence of mollic

e
ok

; sandstone

Yerochrepts accordind

;0i1ls in Lebanon are developped under

ey are gravelly and stony on steep

. Ghab depression (Graben), they were

nditions before the reclamation of

developped on different rocks
ss, basalts) and alluvial material.

yded by afforestation and intensive

associated with Xerorthents OFr
| to the soil depth and the presence

epipedon.

and heavy clay soils that have, unless

cracks during the dry season. The
soils is dominated by montmorillonite
mulching between the dry and the wet

iagnostic epipedon 1s characterised.

L))

dark color and blocky subangular well

stic structure with slickensides,

Some VERTISOLS

Some others undet

tele P hone anda power
even broken.

poles and pipe lines could be tilte

alcareous within the whole profile.
conditions show the evidence of

+ion but not enough to meet the

of these soils, masonries, roads,
d




VERTISOLS are developped in Syria and Lebanon mainly
under Xeric soil moisture regimes and much less under aridic

ic) soil moisture regimes in the depressions and low

CHROMOXE

These are the VERTISOLS developped under xeric soil
moisture regimes. They are very common in the depressions

and low lands of the Bekaa valley in Lebanon, the northern

part of Syria, and along the coastal area. Chromoxererts !
hard limestone, basalt or alluviated
they are associated with Xerochrepts
(Profile S4 _l':'li : l'\_f

These soils have local names in different places, such
as Tirs in north Africa, Smolniza in Bulgaria Takir 1in India.

They are very wet during the winter and difficult to be

Soil classification in Syria and Lebanon at the scale
of 1/1000 000 was based mainly on characteristics at the

Great Grounp level. However for most common spils and

level was adopte

ation at 1 where possible.

i

is and Camborthids three main subgroups

were the typic (t), the calcic (k) and the

Xerollic (xm)

ﬁ
e
o)
]_‘.L
Q
S
-
Q1
Y
Q
]_]
Q

subgroups were mainly

The Gypsiorthid

and the petrogypsic (py)
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. Distribution and extshsion

_ Most of the soils in Syria are formed under arid conditions.
ridisols represent more than 60% (111000 Em2) of the total area.
70 main Subgroups are dominating. The Calciorthids are covering
about.62 000 km2 (33% of the total area) distributed in the Scuth
aét of Syria, and the Gypsiorthids that are covering 42 000 Rmé
22%) distributed in the cantral part extending to the Iragi border

on - both sides of the Buphrates river.

This part of Syria is considered as desertic (Badiat El Sham)

. devoted for grazing.

C The other part is formed by soils developped under reric
il moisture regimes. During the winter, the soils could be
”_wei but they are completely dry during the summer. Another

mitabtion for crop produciton is related to steep slope in

weric zone are extending from Bomns

ea to Aleppo in the North then to the East in the Diezira

eal_AnOﬁher good croping area is located to the Scuth in the
. gome of those plains and plateaus are irrigated
! or underground water., In the arid zone
the Buphrates basin is idrrigated from the Fuphrates dam.

her irrigation projects are under consideration.
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7. Soil Associati

that could be repreganted in | This scale reflects also
the objectives for which the =oil map was established. The
1/L million scale was asdopted for the soil map of the Arab
Countries to show the soll resources of these countries at the

same scale using one single system of scoil classification.

Soil Units were presented at the subgroup level of the

USDA Soil Taxonomy with detailed information at the family level

related to the slope, texture and stonyness. These information
ceould be very valuable for further investigations at the country
level and biggsr scale.

The Soil Map pregents soil units that are formed by
dominant solls. Other soils that could not be reprasented in the
‘map are exdsting and called associavions. These assoclations are
either maior ones representing 5 o 30% or minor not exceeding

5% of the unit asrea,

Thege informations are pregented separately from the map
o '

in the Synoptic Tables {(fppendix 2}




Land suitability for agriculture

Lands in Syria and Lebanon are considered mostly as
suitable for crop production when they are under xeric moisture
regimes. The Bekaa valley in Lebanon, the coastal plains-in
both countries, the Orontes valley, the Gezira area and the
Hauran plateau are the most important agricultural zones.

The limiting factors for agricultural production could be in
some cases either the shallow depth of the soils or excess of
moisture in the winter time. In Lebanon and Lattaguia area in
Syria the steep slope and erosion hazard decrease land
productivity and increase the cost of production. Terracing is
well known practice in this area. In most cases, even in good
lands, agricultural production is related firstly to land
management. Even 1n good soils, yields are considered as

very low due to unsuitable land management.

Under aridic soil moisture regimes the limiting factors
for agricultural production are the stress of water and soil

characteristics.

1- Soils under xeric moisture- regime

Xerochrepts
They represent the best soils and they are widely

represented in the xeric zone. Field crops, fruit trees and

vegetables are mostly grown on these soils. The yield is
relatively high unless a lithic or paralithiec contact is

reducing the depth of the soil.

Chromoxererts
These are the deep and flat lands developped on clayey

material. The limiting factors for crop production are related

to the excess of soil moisture during the winter and the low

infiltration rate., The heavy texture of these soils is reducing




- 60 =

the depth of the root zone. Chromoxererts are considered good
producing iand with specific management . They are suitable
mainly for wheat production without irrigation. With addition-
al irrigation, these soils could be used for mais, groundnuts

and vegetables. Fruit trees plantation need particular

management of the soil.

Other soils in the xeric area

Xeralfs, Xerolls and Xerorthents have limited extend
and they occur 1in the mountainous part of Syria and Lebanon,
mostly associated with Inceptisols. In most cases they are
shallow soils. Typic subgroup are good soils for aqriéultural

production.

2~ Soils under torric (aridic) molsture regime.

This part of Syria is considered as g pastural area.lt
ijs called Badia, to be distinguished from +he real and
completely d4ry desert. The annual rainfall ranges between

50 mm in some part and more than 200 mm in some other parts‘of

+the Badiah.

The particularity of the rainfall in this area is that

the distribution 1s Vvery heteragenous. Another characteristic

is that the Badiah has in SO many places small depressions
that receive runoff water., These depressions could be used

for crop production in some years unless other limiting

factors are present such as salinity problems OX high gypsum

content.

£f water for agriculture could be developped

The uge of TunRo
al management of the land and water harvest~

by means of speci

ing.




Camborthids

They are considered as the best soils for crop production,
comparing ta other Aridisols. Most camborthids are deep soils
with flat topography. They can produce good yield if irrigation
water is avallable. They are suitable also for frult trees

especially pistacios, olive trees and walnuts.,

Calciorthids

These soils are widely represented in Syria. In most
cases they are shallow soils with calcareous crust at shallow
depth. The high Calcium carbonate content in most horizons 1s

a limiting factor for agricultural development.

Gypsiorthids
These soils are distinguished by the presence of gypsum

{n high amount in the root zone. Some Gypsiorthids have gypsum
in all horizons. Gypsum (calecium sulfate)could be present

under different shape, sizé€ and distribution. Gypsiorthids

are considered as poor soils for crop production and they

are classified as unsuitable for irrigation, It has been
noticed that even some soils in the xeric area, in the northern

part of Syria. have significative amount of gypsum.

Salorthids

In Syria, Salorthids are affected by sodium chloride.
They could be easily leached and cultivated if irrigation
water is available.This implies the presence of adeguate
drainage system. In the lower Euphrates basin Salorthids are
expanding year after year due to the absence of the drainage
system or 1ts bad maintenance. These soils have normally good
jnfiltration rate and should be reclaimed, After their

reclamation, they are considered as good for crop production.




other soils in the aridic area
il

Besides the aforementioned Aridisols, Torrifluvents are
the most represented solls under torric (aridic) molsture
regime. They are highly represented in the Euphrates and
Orontes valley as well as other alluvial areas. They are

considered as the best soils for agricultural development in

the aridic zone.




yI. Land use in Syria

Rainfed cultivation is only possible in the regions
where rainfall is sufficient, these are: a) The coastal
plains, b) The inland semi-arid plateaus and plains bordering
the western mountains and the Taurus (fig. 1) and receiving
not less than 250mm precipitation (see the rainfall map),
namely, the Upper Jezireh, the plateaus of Aleppo, Idleb,

Hama and Homs, the Hauran and the Golan.

Between 600 and 250mm it is estimated that, due to
rainfall variability, it is possible to get two yield crops
seasons every three Yearg'Between 250 and 200mm barley 1is
planted, but one year out of two the chances are that it will
be good only for grazing. With less than 200mm the land is

only able to seasonal grazing.

Irrigation is therefore of the utmost importance for

the agricultural production.
Table 1 gives a general review of the land use in Syria
in 1977, including the forests which are confined to the

western mountainous and ralny areas.

Rainfed crops

The most important crops are the following ones (data
from "Statistical abstracts", Damascus, 1978, areas and
productions in 1977, a year with precipitation around the

average) .




Avesn {x 1000ha} = Produvtion szO@G tons)

Wheat : 5 1217
Barley 1621 337
Sorghum 27 24
L17
13
18
25
Tié
Melons 201
Glive 175
Grapes 94 353

Lentils

Beans
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Some of these crops are partly lerigated (approximately,

{c“

o
wheat 30%, barley 10%, beans 50%, sesame 40%) and  olive

trmes are partly associated with irrigated crops.

Pistachio trees are only located in Aleppo, 1dleb and
Hama regions, and most of olive trees are located in Aleppo,
Idlelb,

and Latscuia regions,

In the rainfed cultivation areas, fallowing is a common

practice.

Tryigation

The most important areas ilrrigated by rivers are: Damascus
plain (Barada rivev), the plains of Aacharne and Ghab [{Rzgtan
and Maharde damg over Orontes viver), the reglon between
Heomzs and Hama {cattine dam over Orontes), the two lower berraces

e

of Euphrateﬁ, ., the areas of Mzerib

=
and Tell viver), the coastal plains




(northern Nahr el Kebir near Lataguia, southern N. el Kebir

in Akkar plain, N. es senn near Jebleh).

The Buphrates dam at Al Thawra will allow large extension
of irrigation in the regions of Meskene~AleppoO, Balikh basin,
Resafa basin, lower Khabour basin and Mayadin plain. The total

Euphrates project covers not less than 640 000 ha.

Begide the rivers, irrigation by pumping ground~water 18
important in Syria. in 1977, 214 700 ha., i.&. 40% of the total

are irrigated by groundwater.

The main irrigated crops are as follows (data for 1977) ¢

Area (x 1000 ha) P;oductiop\(x 1000 tons)

Cotton 186 395
Sugar beet 12 273
Maize 26 59
Tomato 33 453
Potato 1.3 164
Other vegetables 90 1054
Peanuts ' 11 20
Tobacco 15 i
Sunflower 7.4 5
Forages (Vetch,

Alfalfa, Barley ...) 65 319
Apples 19 61
Apricot 12 32
Agyrums 4.9 42 .5

other fruits (Plums,
Pears, Peaches, Cherries,
Nuts, Loguats, - i § 26 99
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Agrums are only planted in the coastal palins, Peanuts -
are planted mostly in the coastal areas and a few in Homs
region.

Tobacco is only partly irrigated (approximately 60%),

Livestock in Syria

In 1977, it amounted to : 1 010 000 goats, 7 070 000
sheeps, 639 000 cows, 185 000 calves,35 400 oxen, 234 900
agsseg, 47 500 mules, 55 000 horses, 2000 buffalos,
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Land Use in Syria by Mbhafazat (1977)

T
|

x 1000 ha
Menafazats Tetal Steppe Forest Uncultiva= Tetal Uncultiva- Cultivated
area  &pastu- ble x1000ha % ted Total Fallow Under Crops
re ) ef Bainfed Irrigakted
tetal Total by greund
area ' water
Tamascus 1814 1366 15 227 206 1ig A0 166 41 55 70 44
Aleppe 1850 26 26 564 12324 67 - 1234 393 767 T4 62
Homs 42272 2750 104 584 404 10 - 404 152 212 40 15
Hama 238 11 129 134 507 o 7 500 130 310 60 29
Latagie 230 3 84 27 108 Ag 11 a5 (=S 2 1 4
Deir ez Zor 2306 1957 2 1207 140 i 13 129 = 44 a5 1
Tdlekb 610 5 48 146 341 56 - 341 23 295 13 7
Hlassakeh 2333 809 & 58 1460 63 116 1344 437 826 81 21
Raqgga 1962 1141 = 110 711 36 P 709 241 407 61 20
Sweida 585 234 2 116 199 36 23 176 a3 83 - =
Daraa 373 35 i E6 271 73 3 268 116 141 11 e 2
Tartpus 189 1 30 28 130 &9 = 13 = 312 18 11
Quneitra 186 16 X 14 155 83 142 13 = 12 1 Ba5
TOTAL 18518 8531 452 3671 5864 32 355 5509 1642 3336 531 214.,.7

+ Reocky and sandy lands, marshes, lakes, buildings and roadss.

From: Statistical abstract 1978 = Central Bureau of Statistics = Damascus




Tand Use in Lebanon

Out of the total surface area of Lebanon (10.170 Km2}
about one third 1s iltivated, in spite of the large proportion

“of mountalnous

The major part of the country receives substantall amounts
of vainfall, except in the North parts of Begaa plain and of
anti-~Lebanon mountains. However the ralns fall mainly from
November to April, leaving 5 or 6 dry months during the

warmest season. As a conseguence rainfed cultivation ig possible

but with limited agricultural capebilities. Portunately Lebanon
is well provided with springs, rivers and ground-water, which
allow to palliate the seasonal lack of rainfall by irrvigation

in most regions of the country.

The main agricoultural regions may be briefly described as

follows, from west to 2ast.

The cosstal plains. Theilr warm climate without winter frost

ailews the cultivation of Agrums and Akidinia orcbards,.:_s'ﬂ
Banans (in the southern plains) and of sarly veqetablesﬁ_teleals
and Peanut are also grown in the large plain of Akkar. (Noztn of

Tripolll

Mount Liban and plateaus: boxderlng

The wastaern sljpeq o)
on them. 1n this region, cultivation is generally scattered
on small areas, except in the plateau of Zgharta (Koura} and

inland Akkar. Terraces have been built on bteep slopes for

centuries and are still built at the present tlme, 

Up to 800 m. elevation the climate is suitable to Olive-
tyree which ig in some veylons the principal cultivated plant,

while in other pants mixed farming 18 practiced,
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At higher altitude, up to 1800 m., Apple-tree orchards
were planted on increasing surfaces during the last few
decennies. In the southwest drier plateaus and hills, irrigation
development is planned but not yet achieved and cultivation
of annual plants and fruit-trees is rainfed for a large part.

Tn this region Tobacco is an 1mpor£ant cash—crop.

The eastern steep slopes of Mount Liban are far less

cultivated.

The Begaa high plain. Tt is the largest agricultural region of
Lebanon. Its south and central parts, well provided with deep

soils and water resources, are the richest. The principal
plants grown in these parts, pesides cereals, legumes and
forages, are Apple-tree and Cherry-tree orchards, Sugarbeet,
Potatoes, vegetables (particularly onions and Tomatoes)

and Vineyards for dessert-grapes or for wine (the latter also

extending on the hills bordering the plain) .

TIn the northern part of Begaa the climate 1is mostly
arid, cultivation 1is only possible with perennial irrigation

and extends on 1imited ocasis-like areas.

In Ante-Lebanon the steep relief and shallow stony soils (and

a dry climate in the northern part) are limiting agricultural
factors, Cultivation is restricted to a few thousands

hectares in the valleys, while the slopes are used for grazing,

Irrigation 1in Lebanon

In 1971 the total irrigated area amounted to about
80 000 hectares out of approximately 325 000 ha cultivated,
i.e. 25%. Including the projects quoted below (partly achieyed
at the present +ime) the irrigated area will amount to 147 QOO0

ha.*




- Coastal plains: 18.300 ha. are irrigated by
including the Dasmively i.e. Lower Litani) and by graumdwate

&rigatimn project on 7 000 ha. in Akkar plain,

&

CMountalinoug reglonsi rbout 12 000 ha. irrigated by springé]f 7

and small water

- Koura plateau: ~igation project on 6,800 ha. (not'yeﬁ:

achieved] .
.= Southwestern plateaus
for 31 800 ha. to be lrrigated from the Litaml YlVéi

‘Qaraoun in soubhern Begasl.

e Central and south Begaa: About 30 000 ha, ixn
tributaries and by g ;uidwauﬁxﬁ_ C
the plain around Baslbek, Projects: 13 OOUthﬁ f.
5 000 ha. in the west

and its small

from the dam 0L Qaracun
plain of Baalbek.

i

- Northein Bwquek BOB0U na. au}anr@d by qu;mgs

wabter. Projecis

Betimated area of

Agrmms
Applﬁ tress
Bananas
Olive trees
vineyards
Wheat

! 500 ba..

Sugar beatbts

# Data on ilrrigation from :(M.Z2. Ayoubi = Les reglons lrrigueas

du Liban. Hannon. VI. 1971. pp. 3=17.




