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0.0 ENVIRONMENT AN) NATURAL RESOURCES IN SYRIA: Introduction and tmlry
 

Situated at the eastern end of the Mediterranean Sea, the Syrian Arab 
Republic, with an area of some 185,000 square kilometers, is just 
slightly larger than the state of North Dakota. 

Although there has been a long history of human activity in the area now
 
occupied by Syria,, the modern state of Syria was not eatablished until
 
1946 with the withdrawal of the French, who had occupied Syrian territory
 
since the end of World War I and had exerted considerable influence over
 
the area since the mid-19th century. Since achieving its independence
 
Syrian has undergone internal ievolution and has been embroiled in
 
external struggleu, moat notably the 1967 and 1973 wars with Israel, and
 
more recently problems relating to the internal conflict in Lebanon. Syria
 
today is offIciall i a republic under the leadership of President Hafiz
 
al-Assad, who has been in power since 1970.
 

Tht population of Syria is overwhelmingly Arab, but there is nevertheless
 
a significant religious and racial diversity undezlying this surface
 
uniformity. Present populatico. is variously estimated to be as high as
 
0.8 million people, with a growth rate of some 3.2% per year. Overall
 
population density ib about 48 persons per square kilometer. Density per
 
square kilometer of cultivated land was 160 persons in 1977. About 50%
 
of the population Is urban, while nearly 50% of the work force was
 
employed in agriculture or related pursuits as of 1977.
 

Geographically and climatically Syria falls into several distinct tone".
 
There is the narrow coastal plain along the Mediterranean, backed by 
a mountainous region which extends along the entire length of the country 
in the west. To the east of the mountaine lies a rerins of plains where 
Syria's major crops are grown and where most of its cities are lc-ated. 
T' the east and soath of this area likes the Syrian desert, which occupies 
the bulk of the country. Rainfall in Syria generAlly decreases as one
 
moves from west to east, 'eing highest in the coastal plains and sountaini
 
and lowest in the desert area of the east.
 

water resources
 

Syria's water resources are unevenly distributed, reflecting the uneven
 
distribution of rainfall in the country. With the major exception of the 
Euphrates River, which actually derives most of its flow from rainfall and 
snownelt in the mountains of Turkey, both surface water and groundwater 
resources are most plentiful in the western region immediately adjacent to 
the humid mountain area. By far the most procivent use of Syria's 
water resources (about 94%) is for irrigated agriculture.
 

The major problem associated with Syria's wate: resources is pollution.
 
Concentrated chiefly in the more populated western region of the country,
 
water pollution Is attributable to lack of sanitary sewage disposal systems
 
and industrial waste from petroleum processing, textile mills, tanneries,
 



and fertilixer production in the country's more important basins,
 
particularly the Gronte and the Barada Rivers. the latter of %:hich flows 
through the capital city of Damascua. Pollution problens alto e.tend to 
ground,.-tter, while overpumping tif groundwater remervoirs has resulted in 
depletion of reserves as well as to Intrusion of salt water, particularly
 
along the Mediterranean coast.
 

Although domestic water surplies are generally adequate throughout Syria,
 
population growth has led to shortages in urban areas and seasonal shortages
 
occur in drier parts of the county.
 

soil resources
 

The soils in most areas of Syria receive low levels of rainfall and support
 
vegetation suitable chiefly for grazing. According to land use figures,
 
about 31Z of the land area is cultivable, 46% is steppe or pastureland,
 
19.8% is uncultivable, and 2.4% is covered by forests. The more prodsictive
 
soils of the western region of the country have been heavily worked for
 
centuries; they are used for the production of wheat and other cereals,
 
cotton, and fruit. Through Zhe use of irrigation water from the Euphrates
 
River, Syria is now bringing more of rhe soils of the arid eastern .egion
 
of the country into agricultural production; however, salinity and water
logging present a major obstacle to agriuvltural development in this 
region. Problems also occur in the development of the calcareous soils which
 
are present bath the Euphrates Valley and other parts of the country.
 
Soil erosion resulting from continuous cultivation and overgrazing is also
 
a problem.
 

vegetation and forest res'arces
 

The natural vegetation of Syria can be classified into three broad groups
 
corresponding to climatic and soil conditione (Mediterranean, Iranian-

Turanian. and Saharo-Sindian), with a decrease in size and abundance of
 
vegetation as one moves from the moist areas of the western mountains to
 
the desert of the southe&st. However, virtually all of the natural vegetation
 
of Syria haR been rad'.cally altered and degraded by human activity, in
cluding cultivation of land, grazing of animals, and removal of trees for
 
firewood, charcoal production, and construction. Deforestation has been the
 
most striking form of vegetation loss,. Although thick forests once covered
 
western Syria, there are today only a few areas of concentrated forest
 
growth in that area, while forests nown account for only 2.42 of total Syrian
 
territory. A ccacomitant problem-is that of desertification, as soil erosion
 
and sand encroachment as a result of continuous cultivation and overgrazing
 
leexd to further loss of vegetal cover.,
 

wildlife resources
 

Syrian wildlife resources appear to be scanty. Although the wolf, the Ana
tolian leopard, the Syrian wild ass, and the Saudi Arabian dorcas gazelle
 
are listed as endangered species for Syria by the International Union for
 
the Conservation of Nature, little information on the actual occurrence of
 
these or any other species in Syria could be found.
 



coastal resources and fisheries
 

Syria has 93 kilometers of coastline along the Mediterranean Sea, with 
three major ports. The location of oil terminals along the Mediterranean 
has resulted in problems with coastal oil pollution; however, problems with 
pollution from industrial and domestic wastea appear to be minor. Although 

Syria's Mediterranean waters are not rich in fish life, they strve as a 

nource of species such as sardine, mullet, and vackerel, while also pro

viding grounds for sponge fishing. As a result of government development 

programs yields from Syria's inland waters increased during the 1970's, 

finally topping catches trom the country's Mediterranean waters at the 

end of thLt dec1,de. Total catch in 1977 was 1,915 metric tons. Problems 

for fisheries include water pollution and fishing by illegal means such 

as dynamiting. 

mineral rescurces
 

Although not partLicularly rich in ,u.ne.alresources, Syria has recently
 

successfully exploited both phosphate and oil deposits; oil is now Syrian's
 
largest export item.
 

air Sual.lry
 

Air quality problems occur in Syria's major population areas. Air pollution
 

in the Industrial center of Homs can bc attributed to a refinery, sugar 

factories, and fertilizer factories, while pollution fn the capital city of 

Damascus comes chiefly from automobiles, heat generating facilities, and 

factories. 



1.0 POPULATION CHARACTERISTICS
 

1.1 Gmneral population situation
 

The population of Syria has grown at a repid rate In the past two decades.
 
increasing from 4.3 million in 1960 to 6.3 million in 1970; 1980 estimates
 
place the population at 8.6 million. As in many third world countries, a
 
large perzentage of the populatior (nearly 50%) is under 15 years of age,
 
a circumstance which places a heavy burien on the economically active
 
portion of the population to support and provide education and other servic4
 
for this large number of dependents (Weitismen 1977:3).
 

1.2 General population statistics (WPDS 1980)
 

Population estimate (mid-1980): 8,400,000
 
Population at date of last census (1970): 6,304,685
 

Birth rate: 45 per 1,300; Death rate: 13 per 1,000
 
Rate of natural increase: 3.2%
 

Number of years to double population: 21 years
 

Population in tie year 2000: 16,200,000
 

Infant mortality rat: 114 per 1,000 live births
 

Pipulation under 15 ears old: 49%; PopulR. ion over 64 years old: 4%
 

Life expectancy: 57
 

Urban population: 491
 

PQLI (an index of the quality of life based o, infant mortality, life
 
expectancy at age one, and literacy) 52
 

POPULATION PROFILE (Weissuann 1977)
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1.3 	Distribution of population 

P pulation density: 4b persona per square kilmeter 

(based on 198C population estim te of 8,600,000) 

Rural-urban distribution 

1970: urban:43Z 1980: urban:49Z 
rural :572 rural: 522 

POPULATION OF MAJOR SYRIAN URBAN AREAS: 1960i 1970. 1978 
(1960 and 1970 figures from Syrian Arab Republic, Central Bureau of 
Statistics, 197!; 1978 estimate from U.N. Demographic Yearbook 1978) 

City 1960 1970 1978 

Damascus 529,963 836,668 1,142,000 

Aleppo 425,467 639,428 878,000 

Homs 137,217 213,423 306,000 

Latakia 67,604 125,716 204,000
 

Ham 97,930 137,421 180,000
 

Syrian Arab Repubic 

€ 	 'w.~o..o. 
POPULATION 

"w
.....
 
, mm 
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1.4 Ethnic and religicus characteristics of the population
 

Although Syria is primarily an Arab nation, several major ethnic groups
 
comprici the society. In 1964, Arabs were by far the largest single group
 
(87.8%), while Kurds accounted for some 4.C% of the populetion, Armenians
 
for 3.0%, Turks for 1.1%, Circessians for 0.9% , and zemaining groups I
 
2.62 (German Statistical Office 1978:14). By one recent estimate, Arabs
 
now make up 90.3% of the population, while the reaining 9.7% is made up
 
of Kurds, Armenlans, and other groups (National Basic Intelligence...1979).
 
Estimates of the sizes of the differevt ethnic groups vary considerably.
 
Nyrop 1979, for example, estimates the size of the Kurdish population at
 
9%. A particularly interesting minority groups is formed by the Druzes, some
 
300,000 of whom live in southern Syrian on the Jordanian border. Of obscure
 
origin, the Pruzes, many of whom are tall, fair, and blue-eyed, are a
 
fiercely independent group who practice a religion with virtually secret
 
tenets (La Fay 1978:339).
 

Despite the relatively unified picture presented by the above figures,
 
there are considerable diversities in language, religion, and race within
 
Syria; lovallty may, in fact, be more to the family, clan, tribe or sect
 
than to the more overriding national unit (Xurian 1978:1364).
 

ETHNIC GROUPS OF SYRIA
 

Group eat. Zage language 	 religion area
 
of pop.*
 

Arabs 90+! Syrian Arabic 	 Muslim: throughout country
 
85% Sunni
 
13% Alawite
 

2% lmaili/ 
Shiite
 

Druze 3+% Syrian Arabic 	 Druze southern Syria
 

Kurds as high as 9% Kurdish/Arabic 	 Sunni Muslim foothills of the 

Taurus Mts. in the
 
Jazirah, Jarabulus,
 

Damascus 

Armenians 2+% Armenian Catholic Aleppo, Damascus 
Christian 

Turkomans i~sm than 12 Turkic 	 Sunni Muslim Northern border area 

Circassians less riw 1% Syrian Arabic/ Sunni Muslim 
Circassian 

Assyrians less than 1% Aramaic dialect Nestorian 
Christians near the Khabur 

River, Hasakah,
 
Aleppo
 

Jewish less than 1% Syrian Arabic 	 Jewish Aleppo
 

*Estimates of population percentages are derived from Nyrop 1979:55-61 and Kurian 
1978:1364-1365; recent Syrian censuses have not included detailed breakdowns for 
ethnic erouns 
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Not Included Im the above table are the large numbers of Palestinian 
refugees, who are not conside:red to be Syriams but rather a separate and 
stateless people. Concentrated particularly in the area around DamLscu.o,
leatinian refugees numbered (according to official Syrian goverment

figures) 220,345 in 1977 (Syrian Arab Republic, Central Stutistical Office.
 
1978). A more recent figure, however, placea that number somewhat lower
 
--208,539 ir 1979 (Palestinian St3tistical Abstract 1980k). Nyrop (1979:51),
 
on the other hand, estimates the Paleatinian population at a much higher
 
250,000 as of 1978.
 

One further group deserves some mention--the beduin tribal population in
cluded as part of the ixab parulation in the table on page 3. Although

the nomadic population of Syria was at one time quite substantial, nomadic
 
groups comprised less than 7% of the total Syrian population in the mid-1970's.
 
Furthermore, the nuober of actual nomads has been steadily decreasing, to a
 
large extent beceise of government settlement policy, which aims at the
 
eventual bettlevent of all bedut. tribes, but also because of factors such
 
as the advent of 
the motor vehicle, which has helped to undermine their
 
economic base. Tt,,cre now remain only eight wholly nomadic tribes; these
 
are found chiefly in the eastern desert regions of the country (Nyrop
 
1979:68-69).
 

1.5 Educational characteristics of the population
 

Adult literacy rate: 532 (as compared with 30% in 1960)
 

SCHOOL EMROLLMENT (World Bank, WDR: 1979:170)
 

numbers enrolled as 2 of age group
 

total male female 
1960 1976 1960 1976 1960 1976 

Primary 

Secondary 
High Ed. 
(ages 20-24) 

65 

16 

4 

103 

50 

12 

89 121 39 85 

There is a striking difference between urban and rural literacy rates.
 
Whereas some 63% of Damascenes are literate, only 152 of the inhabitants of

Al Raqqah province are literate. There is also a dramatic disparity between 
male and female literacy rates, Alliteracy being as high as from 82 to 902
 
among women but only about 47% among men (Kurian 1978:1373).
 

Schooling is universal, compulsory and free up 
to the age of 14, and text
books are supplied free of charge in primary schools. Primary school lasts
 
three years, followed by three years of intermediate school and three years

of secondary school. Intermediate and secondary schools have both general

and vocational curricula; however, because of cultural biases against manual
 
labor, only about 42 of the secondary students are in the vocational stream,
 

*This information was supplied by Frank Hcibl.s of the International Population section 
of the U.S. Bureau of the Census (May 28, 1981). 
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a factor which, along with the departure of many workers for employment in 

other Arab countries, helps to account for Syria's persistent shortage of
 

technical personnel and skilled workers (Kurian 1978:1374).
 

Studies in fields such as science and agricultute are introduced at the
 

intermediate level, while secondary students may chose between a humanities
 

or a science curriculum. Classrooms are crowded, and qualified teachers
 

are in short supply; the teacher pupil ratio In 1973 was I to 37 (Kurian
 

1978:1374).
 

the Ministry
The administration of the educational system is centered in 


of Education and the Ministry of Higher Education, and both currcu!a and
 

teaching methods are supervised by a central inspectorate.
 

In 1975 the educational budget for Syria was some 4.09% of the Cross
 

National Prpduct 	and 7.5% of the yearly national budget. Per capita
 

educational expenditure was $27 (Kurian 1975:1374).
 

1.6 Health characteristics of the population
 

Crude birth rate: 4 7.5 per 1,000 population 

Crude deith rate 	 (W,.i. :;man 1q77): 16 per 1,000 population 

Infant mortality ratt,
 
per 1,000 live births
 
(Weissman 1977): 105.8 (female)
 

119 (male)
 

Child death rate (ages I to 4): 29 per thousand in 1960
 

(World BankWDR 1979:166) 14 per thousand in 1977
 

Life expectancy: 	54 (Weissman 1977)
 
57 (WPDS 1979)
 

Percentage of population with access to safe water(1976): ?5* (WB,WDR 1979) 

Daily per capita calorie supply (1974): 2,597 (104% of daily requirement) 
(WB, WDR 197) 

1.6.1 Health problems 

Important health probl, in rural areas are those to which these populations 

have been subiccted for centuries: trachoma (of highest occurrence where 

dust storms are most frequent), schistosomiasis, tuberculosis and under

nutrition, the last of which occurs in accordance with variations in 

food production and distribution (Weissman 1977:1). 

Poor sanitary conditions in both rural and urban areas account for the
 

high incidence of both infectious intestinal and upper respiratory diseases.
 

A high rate of infant mortality persists and has been attributed, among 

other things, to low incomes, the poor educational and nutritionu1 _tatus of 
women, and generally unfavorable environmental conditio,,s (Weissman 1977: 

1). 
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1.6.2 Health Care 

Both medical personnel and hospital facilities ar. concentrated in the 
urban arcpas in the "'estern part of Syria. 

Thc" thrust of Syrian medical policy has tended to be on the training of
 
doctors and the construction of hospitals. This has resulted in high
 
cost health care system that concentrates on curat.ve care, while at 
the same ti-t- suffering frox. a shortage of preventive care facilities 
ard paraprofessional medical personnel (Weissman 1977:2). 

MEDICAL CARE (GSC:LL 

1967 1976
 

Hospitals (1976): 83 
 107
 
government: 27 31
 

Hospital beds 5,418 6,837
 
government 4,078 S,282
 

Doctors(1976): 1,403 2,824
 
inhabitants
 
per doctor: 4,115 2,735
 

Nursing rersons 483
 
,.,itrants
 

per n.persor; 
 n.a. 5,037
 

1.6.3 Water snrpljl~ and sanitation 

WATER Si'LY ( . ,: ''orld Heo1.th Statistics Report, vol. 29, no. 10, 
l1T,"> 1976; only 1970 figures reported)
 

numbers "
Uroan-pu ation served
 

2
HousL. connections ,455,000 89%
 

Public standp(usts 244,000 9%
 

Total uriLin 2,699,000 98Z
 

Rural population
 

Reasonable access 1,746,000 50%
 

TOTAL POPULATION * 4,445,000 71%
 

According to the AID AlldaZa Report of 
1/25/80, 75% of the population was
 
served as of 1975.
 

http:curat.ve
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SANITATION (19it)) (Sa,.ir'e: All) Al 1d1.1(., Report l:/2 /80: 17). 

%age of awellings with accesia to toilet
 
1962 1970
 

Rural 36.6% 18.0% 

Urban 97.6% 93.7%
 

Total 58.4% 49.2%
 

Most areas of Syria have water supplies sufficient to meet the needs of 

the population. In eastern Syria the Euphrates River, which contains 

some 80% of the countty's water supply, is the major resource. The 

Oronte 7iver in western Syria supplies water for the cities of Homs and 

Hama, while th9 Barada River and the Figeh Spring have provided the 1ater 

supply for Damascu-; t!r several thousand years. In the arid plateau area, 

wadis (seasonal strcas), other smaller rivers and underground streams 

create oases and provide water for dTestir purpose,, as well as for 

irrigation and livestc, wa':ering. Along the Mediterrcpean coast water is 

supplied b-.ysrre.ens flowing trom the coastal mountin., to the sea. Water 

shortages occur in southeastern Syria throughout the year; here wadis, 

wells and boreholds are the chief sources of water (Weissman ].977:24). 

Despite the generally favorable water supply situation, problems with
 

potable water supplies occur. Problems of development and distribution
 

are found Oiroughout the country, while pollution from human, anlmal, and
 

industri.' wastes create health problems. Although the figures presented
 

above indicate that large numbers of the population have access to safe
 

potable water, the situatLon is less positive that the figures would seem
 

to indicate. One problem arises from contamination of water supply in
 

ite transmission to the users. In urban areas, for example, old distributiom
 
systems permit leakage as well as contamination from sewerage systems
 
and highly corrosive organic soils. In rural areas human and animal
 
contamination of groundwater sources is a problem. Water held in storage
 
containers in homes without taps also frequently oecomes contaminated.
 
The health of the population is thus seriously compromised by a lack of
 
good potable water. The high incidence of water-borne diseases including
 
cholera, diarrhea and enteritis, hepatitis, and typhoid fever can be
 
directly attributed to the wide uea of contanmiustea water supplies
 
(Weissman 1977:25).
 

Waste disposal
 

Syria's larger cities have fairly comprehens.ve sewerage systems, but 
these have not been expanded as the population ';:s grown, so that the 

total population served by sewerage systems in cities such as Damascus, 

Aleppo, Homs, Hama, Latakia, Deir ez Zor and Dar'a is actually only 

a small percentage o~f the total population. None of the cities has a 

sewage treatrient plant; untreated sewage is emptied into rivers and 

streams, cau!;ing serious problems for those who must use water sour-es 

further downstream (Weissman 1977:25). 

http:comprehens.ve
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oll,:Regular"6.irbag c1 cLi111 is provided in both Damascus and Aleppo, and 
this garbage is buried or used as land fill. In rural areas both sewage 
and garbage are d -,ited in shallow pits or ltft exposed to the air to 
rot, tbu. .,'.ractirng flies, other ins cts, and rodents and creating 
iNelth problems. 'The use 
,, untreated night-soil fertilizers contaminates foe 
supplies and ,romots- ttie spread of fecal-born.- diseases among agricultural 
workers (Weissmar, 1977:7 ). 

1.7 Birth control and fami ly plannin1 

Syria's present birth, rate is a rather high 45 per tnousand population, which
 
in corncert with a continuously decreasing mortality rate, has created a
 
situation in which the country's population is expected to double wi-hin
 
21 years. Regionally, the rate is uneven in its distribution, with the
 
eastern governates (muhafazat) having significantly higher rates.
 

Attezpts to contend w.th the problem of burgeoning population numbers were
 
not begun until 1976, with the development of a Maternal and Child Health
 
and Family Planning Program assisted by the United Nations Fund for
 
Population Activities.
 

There are, ri,)wt.er, major stumbling block., to the ,uc ,s. 4f this program. 
For one tnin , The numher of w~xien of reproductive a'e has been increasing 
at a rate faster than that of the rest of the population. Also, the preient 
lack of educational )DortLinities for women appears to be another inrportant 
factor. It has seen .is-ertain,d at least t'- u., that the birth 
rate for educat,-o w , lowe.r thoiu that tor non--edut.ated women. However, 
for a number )f reascos, among which Zh, role of woen 1. Moslem societies 
appears to be of some significance, only about 20% of Syrian wonen (as 
contrasted with '0:' of men) 
were literate in 19O, and the prospects of
 
significant numbers of woinen attaining the educational of
level men within
 
the near future are poor(Weissrar 1977:5-7).
 

http:ri,)wt.er
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2.0 RESOURCES
 

2.1 Geographical features
 

Syria occupies a land area of 185,181 square kilometers, of which mountainr
 
and uplands--concentrated mainly in a narrow north-south band in the western
 
part of the country--account for some 28,840 square kilometero (about 162
 
of the total) and plains and lowlands for some 156,341 square kilometers
 
(about 84% of the total) (Akhraf 1973:465). The country hai a Mediterranean
 
coastline of about 200 kilometers and shares borders with Lebanon, Israel,
 
Jordan, Iraq, and Turkey.
 

Natural rejions
 

The maior natural regions of Syria, defined by, among other things. climatic 
and topographical features, are indicated by the map on page 10. These 
eight regions, following Akhraf 1973, are: 

1. 	The coastal zone. This zone consists of narrow discontinuous alluvial 
lowlands, the largest -f which is that of Latakla. This lowland area is 
broken by hilly ridges running from the foothills of the western mountain 
ranges. The regions has a Mediterranean climtate; precipitation is about 
50C millimeters per year, but humidity is low. Streams from the Jabal 
al Nusayriai, range cut through the area, and regulation of the largest of 
these, the Nahr el Kalir, which empties into the Mediterranean near 
Latakia, is necessary to prevent flooding. 

2. 	The mountaLn re1icns (2 A,BC on map) can be considered in three groups.
 
The steep sided coastal ranges (2A), the Jabal a! Nusayriyah or A!awite
 
Mountains, form a high limestone barrier that prevents easy human
 
access to the inland areas and also bljcks the penetration inland of
 
rain-bearing air currents. These are karstic uplands which now carry only
 
thin scattered forests, with some flatter ;,Itivable *ind in high valleys.
 
The interior mountains (B) are lower and mort dissected but drier and
 
not so rich in vegetation av the coastal ranges. T;e Jabal al Zawiyah in
 
the north, which faces the coastal range across the depression of the Rift
 
Valley, attains heights of 877 meters. The Antilebanon Mountains
 
(Al Jabal ash Sharqi) to the south run along the border with Lebanon,
 
reaching their highest point at Mount lIebron (Jabal al Shaykh). Running
 
out from this range In a northeasterly direction is a third series of
 
ranges (2C) known collectively as the Palymyra Range; these mountains,
 
which include the Jabal al Ruwaq and the Jabal abu Ruymayh, terminate
 
at Jabal Bishri (865 meters), just short of the Euphrates River.
 

3. 	 The Rift Valley (also called the Bekka Valley) lies between the Jabal al 
Nusayriyah and the Jabal al Zawiyah but shares the higher rainfall levels 
of the western coastal zone. In the northern part of the Rift Valley is 
the Ghab, the valley of the north-flowing Oronte River. This plain 
runs fov some 60 kilometers , with a width of about 14 kilometers,
 
roughly from Hama in the south to the Turkish border in the north.
 
The Ghab is ill-drained and subject to extensive flooding but contains
 
fertile soils; much reclamation work has been done in this area to per
mit irrigated crop farming.
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MAJOR NATI:RAI. REGIONS OF SYRfA (Akhraf 1973:477)
 

MAJOR NATURAL RFGION, 

&A 7 

1 Coastal Zone 5 Jabal Druze and El Leja
 
2 Mountain Regions 6 Jazirah
 
3 Rift Valley 7 Euphrates River Valley
 
4 Interior Steppes 8 Desert Region
 

PRINCIPAL RIVERS AND MOUNTAIN RANGES (Nyrop 1971:11)
 

-cn iif !Tigris Riv. 

SNahr a 

' ; ron t Riveg,.- " 

,Owl 

-Sr a. 

dver 

armuki*, "
 
SA4 -

JORDAN 3 ,
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4. 	The interior steppes region is a relatively narrow zone lying between
 
the climatically more favorable wetern areas and the desert and semi-arid
 

steppes to the east. This region includes fertile piedmont plains and
 
oascs: the Horan in the southwest, the Chutah and Merdj areas if
 

western Dama.cus, the Homs plateau and the plateau of Hama and the
 
Aleppo Plain in the north, which extends from the Jabal al Zawiya to the
 

Euphrates River. These are all areas with long histories of occupation and
 
I t iv itiori-,I i cIudt, g I rrYIgat Ionl.- & 	 I 

5. 	The jabal Druze ar.2 El 1a torm an upl,iinc are.i te tWet'n tO e .Jodan, TI 

border to the south and the basdlt desert to the ea-it. The Jabal bruze 
is an extinct volcairo with fertile soils and a major settlement at As Suwayda 
The lava plateau of the El Leja is an area of stony soils. 

6. 	The Ja,:irah lies between the Tigris and Euphrates Rivers. Its northern p.r, 
which receives relatively high levels ot rainfall (about 500 mm per vear) 
is a rich steppeland with fertile soils. NOrthern Jar-Irah is also the 
site of Syria's oil and natural gas :itrds. 

7. 	The Euphrates River Valley. Essentia] y part of ht- steppelands, this 
region is characterized by the proseact of Syria', largest r'ver and the 
alluvial plains bordering it. 

8. 	TIne desert rej on. Occupying by far the largest area of Syria, the desert 
regions -cf Syria become increasingly more arid and less- fertile towards the 
soztheastern border. They can be subdivided by the amount of rainfall 
received and type of vegetation into semi-arid desert (8A) in the west 
an, the desert proper (OB),which, however, carries some vegetation in the 
less arid winter season. 

2.2 Climate
 

T4he ciirlate of Syria is genrally described as Mediterranean. The country 
experiences two distinct seasons, winter and summer, with brief transitional 
spring and autumn periods. The winter season, characterized by ,ool temper
atures -ind i;:a1 , generally lasts about four mont.hs, with coolest tempera
tures and hi;,hest rainfall levels occurringl in January and February. The 
Su-...tr season, which reaches its hig,. point in July and August, is char;cter
ized by high tempurat,.res and alr..ost a complete lack of rainfall. 

Syria can be divided !-o several climatic- regions on the basis of rainfall 
levels. T, FAO-1.l, SCO Soil p. of the World, for example, distinguishes 
the followini: regions: subtropical and tropical Mediterranean regions in 
the west, a subtropical semiarid editerrinean reion covering the bulk of 
the northern part of the country and some areas to the south and west, and 
a lari:e hot subtropical region covering the southeast ("AO-UNESCO 1977:
 
Map 1). As indicated by tLe mpp on page 12, rainfail levels decrease from 
north to south and, with the exception of the extreme northeast, from west 
to east. The chief infltu-nce on rainfall level., is exrted by the western 
mountains, which catch the moisture moving of& the Mediterranean Sea. These 
mountainous regions receive the highest levels of rainfall, followed by the 
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Meart !ohl J slnfall endTlempi~ture for Selected Staions In Syria
 
.
(rainfall P! M; temperature In degriees centigrade ) Source: German Staz. )ff .:1978 

Janulri- (winter) July (sumer) Year total 
LOCATION rainfaell tee rainfall tem rainfall no. of das 

(Ill rml) (Cmt) (in MUl) (cent) (in m1) 

Lt ka 156 10.5 3 25.8 yes 6 5
 

ia.-tua 158 12.1 
 0 25.0 809 
 66
 

Aleppo 97 6.3 0 
 28.3 396 
 49
 

HOs 55 7.0 0 26.1 374 59 

Damascus 38 
 7.2 0 26.7 165 
 37
 

Dayr as Zav 41 
 7.1 0 32.7 167 33
 
T$%ra ) 26 3.5 0 29.5 108 
 30
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coastal region. The great bulk of the country, however, is sekii-arid to
 
arid in climate, with rainfall levels under 300 mm per year. The most arid
 
section--the southeast--receives less than 100 mm of rain per year in some
 
sections.
 

Rainfall levels vary from year to year, and droughts leading to decreases in
 
agricultural production are not uncommon. In the drought years 1958, 1959,
 
and 1960, for example, the great bulk of the country received less than
 
200 millimeters of rainfall, and precipitation in the normally rainy
 
mountainous regions dropped below its usual level (Wirth 1971:92).
 

Temperature levels in Syria are highesL in the summer season, usually
 
reaching their peak in August. Daily temperature ranges during this season
 
are also quite h'gh--as much as 23 degrees centigrade in the interior areas
 
and 13 degrees centigrade in the coastal region. The coldest months, Pecembe
 
and January, usually see sub-freezing temperatures and snowfall in the
 
mountain ranges of the western part of the country.
 

Syria experiences rmis;t winds from the Med.terrane an, which, as mentioned 
above, are blocked in most places from reaching the interior by the barrier 
of the western mountain ranges, and dry winds from the desert regions. 
Vegetation-damaging sandstorms are common in the desert vegion, particularly 
in Fehruary and May (N,"yrop 1971: 14-15). 

According to, a recent publication, evaporation varies from 1,000 to 
3,000 millimeters per year (Khouri and Ras3ul Agha 1977:3). More specificall 
evaporation values of 958 millimeters per year have been established for 
Aleppo in the Syrian steppe and of 1,356 millimeters per year for Dayr az 
Zawr on the Euphrates (Beaumont 1978: 40). 
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2.3 WATER RESOURCES
 

Pie wairc,, resources of Syria are unevenly dittrihuted, reflecting to a 
large r'xtent tile uneven distribution of rainfall In the country. With the 
major exception o tie Euphrates River, which actually derives most of its
 
flow from rainfall and snow melt in tie mountains of Turkey, water resources
 
in Syria are most plentiful in the western areas immediately adjacent to
 
the humid mountainous regions. According to estimates prepared for the
 
1976 United Nations Water Conference, annual water potential for Syria is
 
32,000 million cubic meters for surface water and 1,600 million cubic meters
 
for groundwater (UNWC 1977:15).
 

2.3.1 Surface waters
 

2.3.1.1 Rivers
 

Tht long -st. and riost important river of Svr ia is t he Euphrates (Al Furat) 
which coatains an t.timated 80Y of the countrV's wat,.r resources. 
Originating in tihe higi mountains o northv.r-itcru luarcv, the Fuphratves 
cuts a diagonali path somt h75 kilmetetvr.- across Syria a':ii id ear;tern 
plateau -!-,ore ent ering Iraq. q'lth major left-bank tributiries or the river 
-- the Balikh and the Kabur--are major rivers wni, h al ... r iinate in iurkev. 
"T, right-bank t-ihutAries, however, are. only small sea- ,na! s ieams or 
wadis, wiaich c'ontuin waiter during tht winter st.ason ,: i dr . uip ,iiuringthe 
summer. Th. Luphratcs is fed largly by precipitatiou ilnti;, p!rianlds of 
Turkey, ;.,ost of which occurs li-. the winter months in the forri of snow. Max
imum discharges, ,cCurring in Aprl1 and May, are produced by the r,elting 
of this snow. Minir:,ur: tlow levels occur in August and September. It 
has been cstir.ated that 88 of 'The mean annual content of tie river is 
generated in Turkey, while virZually the whole of the remaining 12. is 
generated within Syria. Maximum and minimum annual flows for this arnd other
 
Syri,,, Rivers are indicated by the table on page 15 (Fleaumot 1979:36:
 
Nyrop 1971:12).
 

Syria's second most important rivet-, the Oronte (Orontes) drains the cal
careous massits ot tihe Anti-Lebanon Mountains (rougilY on tile tar northern 
border .a I,.KA iuJ an, tlows northwards into Turkey. B let-.u.t th . river is 
Se'd primari Iv from prodiuctyive springs, its t lows ge-neral lv i. not show such 
),r,.,t variict.- do htoe o the Eu0phrates. Miximun 1fl,,ws ocCut between 
i'tbriu.iarv and June, ni Amum flows from August to Septemhtr,. ll'. 'io(.- of tihe 
Oronte hais been reguilted since Roman times at tiht l ike of Hions near the 
Syria-Lebanon border, whre a natuiral basalt sill provides the (dm (Wirth 
1971:111). 

On the western slopes of the .Jabal al Nusayrivah are several perennial 
coastal river;, which are ,haracterized by short couirses ant small catchment 
areas. The largest of these is the Nahr al Kabir, which enters the editer
ranean near 1L'taki.i. L.ike most of the coastal rivers the Nall al Kabir is 
dry in subamer but subject to f!ash flooding In winter. 

In the southeast of Svria, tEi Barada, the Aawaj and tile Yarniouk rivers 
drain the eastern parts of the Anti-Lebanon Mountains, the Jabal es Sheikh 
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RIVERS IN SYRIA
 
(Khourl and Rasoul Agha 1977:7)
 

Total Length Catchment
 
d~scharge: m3/sec. length In Syria area:
 

RIVER Mnlmui Max. Average km. km. sq. kn.
 

Euphrates 250 2,500 830 2,230 675 350,000
 
20,000 in Syrti
 

Aafrfne 2 450 144 83 2.780
 

Quoeik - 60 2.5 124 100 2,214
 

Jagh-Jagh I 8 3 124 I00 -


Northern 0.8 150 3 80 56 1,040
 
Kabir
 

Yarmouk 7 100 15 57 47 6,990
 

Sajour - 25 3 108 48 2,372
 

Orontes 10 400 - 571 325 -


Khabour 35 300 52 460 - 31,800
 

Ballkh 5 12 6 105 - 13,088 

Es-S!rm 8.5 22 12 6 150 

Baraaa 5 25 2.5 66 262 

Adwaj 017
 

Southern - - - 90 992
 
Kabir
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and the Hauran volcanic plateau. The most Important of these is the 
Barada , which is responslhie for Syrl.i'. largest oasis, tbe Al Chutah-
the siti, of Damascus. 

Rivers in the northwest regin of Syria include the Qoueik, the Afrin, and
 
the Sajour Rivers, which originate on the southern slopes of the Tauros
 
mountain ranges and drain the maj.-r part. of 
the H-alab Plateau (Khouri and
 
Rasoul Agha 1977:6).
 

The Syrian steppe, which covers some fO 
 of the country, is characterized
 
by closed desert basins. Some of the large seasonal rivers (wadis) drain
 
into the Euphrates. A few ezpty into swamps and small lakes; other drain
 
into the desert, contributing to underground water supplies. Several
 
ephemeral streams and major wadis are cut 
into the southern slopes of the
 
Palmyran and Jabal el-Arab Mountaiins (Khouri and Rasouli Agha 1977:6).
 

In the extreme northeast, the Tigris marks a 44-kilometer length of border
 
with Iraq.
 

2.3.1.2 L.ikes and reservoirs
 

Although salt lage.;, swampy areas and temporary lakes are not unconmuon in 
Syria, particularly during the rainy winter season, the eountry has no 
natuiral lakes f iny significance. However, according to Wirth (1971:113), 
as rettntly as 1850 lakes in the area of both Aleppo and Damascus served 
as importait sources of fish; these lakes have dried up because of overuse 
of their -'aters for municipal water supply and irrigation.
 

The Syrian Statisical Abstract (1978) lists a total of 
33 bodies of
 
water 
formed by dams within Syria. By far the largest of these is Lake 
Assad, formed by a dam at Al-Tabqa on the Euphrates. When full this Lake, 
which is the focus of Syria's plans for agricultural expansion in the 
Euphrates-River vallty, is exrected 
to have a surface area of 630 ken 2,
 
a maximum length of 80 kilometers, and a storage capacity estimated at
 
from 11,900 to 30,000 million cubic meters of water. 
Other reservoirs
 
have storage capacities ranging from 500,000 cubic meters to 22.5 
inillion
 
cubic meters (RaGul and Khouri 1977:52; Beaumont 1978:40; Syria: Central
 
Bureau of Statistics 1978:68).
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2.3.2 Groundwater
 

According to figures provided for the U.N. Water Conference, groundwater pro
duction in Syria comes to approximately 1,600 million cubic meters per year.
 

As indicated by the maps on the following pages, the western and northern
 
areas of Syria and the areas ingnediatelv adjacent to the Euphrates River
 
are most favorable for groundwater production. The west and northeast are
 
characterized by limestone and basaltic aquifers whose capacity to store and
 
transmit water is usually relatively high. Particularly favorable are the
 
high-rainfall western mountain ranges, which are composed of karstic lime
stones and fissured basalts that make them excellent recharge areas for the
 
highly productive aquifers in the coastal plain, the Homs-Hama regions, aad
 
the Hawrane and Damascus plains. The interior arid regions, on the other
 
hand, are generally poor in underground water, alth.ugh groundwater occurs 
in alluviLl plains and valleys. Minor aquifers of only lmted extent are
 
also found in cherts and siliceous limestones in these regions (Khouri and 
Rasoul Agha 1977:17-18).
 

Syria has been divided into four basic groundwater reg::is: 1) the Western 
mountain ranges; 2) the Hawrane volcanic plateau; 3) t0'e, Syrian Steppe; 
and 4) the northtern plains. The map on page 18 shows', these regions and 
tndicates pertinent geological characteristics. The rmap on page 19 shows 
the productivity of aquifers in the various tegionsi 

Spri:.s issuing from urderground water sources ar;. of great importance in
 
Syria. Of particular significance are the karscic springs issuing from 
the Western mountain ranges and from the hills 'forming the northeastern 
border with Turkey. The Kabur spring in the area of Ra-el-Ein on the 
Turkish Border is one of the most productive"'arstic sp:rings in the world, 
with a flow of 4,000 liters per second, while the spring of Nahr Sene 
on the western slope of Jabal al NusayrJiyah and the Oronte spring 
both have flows of from 1,200 to 1,500 liters per second. Dozens of sprir.,s
 
produce flows of more than 200 liters per second each. These springs are
 
used not only for domestic water but also for irrigation and livestock
 
watering. In the )Damascusarea karstic springs uL.2d for centuries have
 
formed the basis for the development of the city (Wirth 1971:109; Syria.
 
Central Bureau of Statistics:65-67).
 

The overall quality of Syrian groundwater, as reported for the 1976 U.N. Water
 
Conference, is good to fair (ECWA 1976:20). The highest quality groundwater,
 
as judged hy salinity levels, is found in the northeast and in the western
 
areas of the country, the lowest in the arid steppes. The map on page 20
 
Indicates salinity levels in aquifers in various parts of the country. A
 
detailed account of Syrian groundwater quality can be found in Khouri and
 
Agha 1977. Problems with groundwater arising from pollution and overpumping
 
will be considered below.
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2., Dresalinatd vater 

Accordini recent reports, no activii4es involving des at*cion of 
seawater *rq presenily being undertaken in Syria, 'br is likely that
Oesalt . n be used a sourcepnts w.. a. of freshwater In the near future* 
However, brtck-isn ter desalintton is'considered an important source of 
does c waler supp-jy for small comun t.es in the Syian steppe (K[our ' 

-~ and,Rasoul 4b -- 3l9~7 
2.3.4 Water uti i a, ., 

:Agriculture/ is the principal user of water in Syria today,, According to 
estimates q!ade by M4ouri and Rasoul Agha in 1977, agricultureaccounted
for about i4%of a 1 water uses in the mid-1970's (see table below) and,
would acco-nt for projected2% of water uses in 1985. In addition to 
the estimate in te table, Khouri and Rasoul Agbha project water con
sumption blr'touris, to grow to .bout 24 million cubic meters per year by
1985 (Khouri and Ri soul Agha 107:43). 

Water use;Jigures tenerated for the U.N. 1977 Water Conference contrast 
with thosrn in the !able below in Indicating present water-use levels 
closely rsiembme 4our and Rasou.t Agha's projections for 1985: 6,400
million c bic mete; s per year--6,0 00 for agricultural purposes aiid 400 
for domesj ic purpoges-" no figuresilor industrial uses were supplied.
Furthermo,e, the U.N. figures projct water use for 1990 at 19,500

million bic meters--18,000 for a ricultural and 1,500 for domestic
 
purposes (ECWA 1977). II 

PREUVs MATER uE LOIT,0RA*A S) AIA5PAOJEC4U (MADOS FCQ IM6
 
(approx ItIons" fron tI ni Rl.=J86aguI 1977:44)
 

- - rsi,*t *&*or use Pi11Fojoct nedS foir 1905:/1O11 
 millions of cubic tts 
fl ~ .lc a anId"y 

rr;gation7i 1u~trII |tr Irrigatton IftoustrIal 

r#ce SurfceSura 13ound Grouf| TOTAL Swrf w6o& Surtacol TOTAL
11 mater "wat w atr oat GrOundwat r GrOundoat . 

ID 2W 310 80o0a s0.0 795 140.G 935.0 

2. jOront. s 58ea los 7i1.0 1,1" 388.0 l3 0 
3. L.,a 7t 1.2 16821r 4.0 481 49.6 536.6 

4.] Alab 50 200) 33. 7.8 290.n 4Y 110.7 560. 

5. Jazira 1,340 240 21.0 4.0 1.605.0 31ao 68.9 2,648.9
6. Kau an - 60i 0 13.3 13.3 .1o 36.0 548.0 

IOTALS 2.31 926 58,0 143.3 3.431.3 6. 15 215.2 6,962.2 

As mentioned above, Irrigation currently accountp for about 94Z ofwater 
use in Syria; 98Z of surface wa:'er usage and about 97% of groundwater usage.
According to recent estimates (1977), the total irrigated areais 130,800


r,,hectares: about 39% of this area is irrigated bY\ groundwater, the remaining
61% by surface water., Although water usage for both irrigation and domestic 
purposes is expected to grow over the next severalt year, the percentage of 

H, : : /i :. . 

*1,, : ++ - , + i :+ 



watgr ued for irigation is, projected to remain at about the samw level 
1:4985 (Khoquri and IvsouR. Aha 1977;43; $yria. Pureau of Satistics 1975;
 
192).
 

Irrigated bectarage varies from year to yeii~F; inrec~ent years Ithas ranged 
from a low of 476,00 hectares tu 1971 to a/ 14gh of 619,000 hectares 
19739 average irr igated hectarage for the iy*rs 171-1977 VS&556,000 
S, te g .th.e r u de ' -thata Lof lea crops d 

periolrgf time (see table below),
 

-LA

gAoaoACOJ'5 TO HElM OF IU*IG3TION IR177 (in1. lWOs of Wtares)
(Syr ia. Svrwv of statistics 1973 192) 

Smo-o Irrgtlo H iriqaitlo 

frm ritws rntv", * 
TOTAL by water oa f1lods frm J94 

YEAR I S.G total w hil) JIwtItlas total wells rvrs 

1973 619.0 16.7 0.6 M5. 432.3 2W8.l *S3.4 , 

1974 S78.3 111.7 0.8 110.9 433.6 261 t .s8 

197' 516.1 103.7 0.7 103.0 41Z.4 Z03.6 08.3 

1973 54.7 115.0 0.3 114.7 431.7 ??.6 0.1 

1917 S30.8 103.5 0.5 103.0 426.3 1.? 1 IA+1 

*includes springs
 

major irrigation projects
 

Syria's most ambitious irrigation project and the "cornetetone of Syria's
 
agricultural development" is the Euphrates Dam, which was started in 1966
 
and complted in 1978. When full, Lake Assad, the body of water formed by
 
the dam, %'a projected to provide irrigation for 640,000 hctares of land
 
as weil aI{ water supply for Aleppo, profitable fishing grounds, and the
 
nation's ntire supply of electricity. Although electrification plans re
lated to , he dam have boen proceeding wel, as of aid-1979 irristion and land' 
reclamati _n work had started on less than 100,000 hertares of the pro
jected total, and there were strong Indlcations that technical con
siderations such as the necessity of lining canals with concrete and problems
 
with waterlogging and salinity might force the government to revise the
 
figure for total irrigated hectarage (already considerably lower than an
 
earlier projection of 5 0,000 hectares) downward. In any case,'Syrian
 
officials reportedly c6ncede that the goal may take as long as 30 years
 
to attain (NEED, 13.April 1979:3; Bea.umont 1978:40)**,
 

Another major project in the steppe area is a water management for the Khabur 
River, a tributary of the Euphrates, which is expected to permit tie develop
ment of another 400,000 hectares for Irrigated agriculture (Beaumort 1978:40). 

**According to a report in the Quarterly Economic Review of Syria, Jordan, 4th 

Quarter 1979 (Economis Intelligence Unit) several foreign-sponsored projects 
for land reclamation in the Euphrates basin have failed,',and Syrian officials 
are now advocating the diversion of some of the waters of Lake Assad to 
agricultural lands inathe Aleppo area instead of using them to reclaim aLine 
lands in the Euphrates bain. 



Furthr to te!wst, toteipratbsno h rneRvr h
 
srrors an areaof sow* 72,O00, 

hectares, 25,0 hectares of whic~h was previoasly reed-covered awvup, A 
combined trri rton Syria's ofand draag projelt and first effort 
this sort, th~iGhajb Project has encountered several diffic~utes; the 
anual flood of lare areas becus the pricipalo rainage anal are 
ubl.e to haomsi e the heavy volue of inter lood wter; siting up of 

ha terations 
tha sistL resulting in det mental effects on the of 

4#,by riupsg groudwater; and in the phystical and chemical 
as proeuctvity 

beet and cotto crops Furthermore, ;:he redcloaation of the neeb area 
has resued in biological changes atfelctiog the environment an ealth 

S(UICO/A9 1978;68s69). 

2.5.4.3 Domestic water sugply (see 1.5.3)
 

2.3.4.3 Hfydroelectric power
 

The only hydroelectric production In Syria appears tohe from the multi
purpose Euphrates Dam, which has been generating electricity since 1974 and 
now has a capacity of over 800 megawatts from eight turbines. As of 1978 
the dam was producing some 70% of the nation's electric power and, according 
to one report, was supplying about 902 of the country's power needs as of 
mid-1979 and also producing electricity for export to Turkey, Lebanon, and 
Jordan (Le Fay 1978:354; NEED, April 13, 1979:3). The dams has also been 
responsible for the continuing extension of electricity to rural areas. 
Whereas only 24 villages had electricity in 1970, that number had jumped 
to 1,70 by 1978. It is hoped that by 1988 all villages with 100,lnhabitants 
or more--some 5,400 vllages--will have electricity (Economist Intelligence 
Unit. quarterly Economic Review of Syria. Jordan. 4th Quarter 1979; 9). 

tI>
 



2.,5. wihwterr eources 

2.3,5.1Waer poalution 

In Its review of the Syrin environmental situaton for the 1972 U.N 
Conference on the Human Environmnt, Syria named water poul u on an one 

. ......ofd I . tu nviroutal -projle., Causes-of-h nmvt-eoserl ito
said to be )Ack of sanitary sewerage disposal .sya.m on a country-wtde
bais-.ada n utrs I mst, lt mates as; ptrnSea fhy prc"sat.o,
textile mIls, tanneries and fertilizer production In the country's 
more important basins: the Euphrates, the Oronte and-above all-the 
Barada (Human Environsent...1972). 

The water pollution problem appears to have persisted through the 1970's . 
In 1915, for exa ple, the Director of the General Directorate for 
Combating Water Pollution within'the Ministry of Public Works and Water 
Resources reported that In Damascus thelarada River had become more of 
a means for carrying sewer waters and liquid wastes than a conveyor of 
natural watersu,especiallyhauring the dry season; organic sedimentation 
was reportedly being decompose4 anaerobically, producing toxic And harmful 
dAes" It was also stated that the groundwater In,the'areaathe chief 

source of water supply--would b0 In danger of pollution If dumping of 
untreated wastes were to continue (JPRS 6431. March 18, 1975). In April
1976, moreover, an official of the Ministry of Public Works and Water R 
sources reported at the First Scientific Conference for the Protection 
of Damascus and Its Environs that Al-Chutah, the oasis which encircles 
the city of Damascus, was threatened with complete destr tio from 
the wastes pouring Into the rivers and streams of the barada Basin at 
an estimated rate of 4 to 5 cubic meters per second (JPRS 67103, April
7, 1976:14-15). 

Although studtes have been undertaken to assess the pollution problem
In Damascus an4 Its environs and although efforts have been made to 
force Industrial plants to treat thLir wastes before dumping then into 
canals and rivers, a recent discussion of the problem by the Chief of 
the Syrian Geological Society would Indicate that little progress has 
been made in this area. '.lsofficial also mentions the problem of In
adequate drainage systems becoming blocked during heavy dowrptours in
 
the rainy season; jfurthermore, dusring the dry sumer season sewers
 
become blocked because there is inadequate water to flush out the
 
system. .Again, the problem of groundwater pollution, a problem ag
gravated by the high water table in the Damascus area, is mentioned as 
well as the circumstance that polluted water is frequently used for 
irrigation purposes (JPRS 75526: 18 April 1980:20; Khouri and Rasoul
 
Agha 1977:27).
 

Water pollution problems also extend to the Oronte And Euphrates
 
Rivers. Furthermore, in .'outhern Aleppo and Latakia, there have been
 
difficulties with soil pollution arising from the use of polluted
 
sewage water for irrigation (JPRS 71583: July 31,1978:22).
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ZO)OP2 Problems with~ nurouudater ad its oxglaitation 

The eveop.,ment ,nd plit.tin oft r wa-.ter a.S-yrs havo gained 

momentum in recent year*, brtinin probl.ae in their woke, Some probles 
upon ove4pRr iaIhas become a serious threat in ;be Syrian coasta plF4u 

occur. Deterioratin of water quality isal found in areas irigated 
by backish water* and"a ulti-4ayored aquifers such as those found in 
the Lower Radd area, where freshvater Is underlain or overlain by 
saline groundwater (Khouad cud Rasoul Agha 1977:49), 

Inthe semi-arid reg4 oas of Syr&& several groundwater reservoirs have 
been overdeveloped during the past decade. In these areas, overpupnng 
followed by drought conditions has caused storage dopletion because 
withdrawals have exceeded recharge, These aquifers influde the Qalmoun, 
Salamyeh, Mouselmyeh, lBab, Nenbej, and Jetrou4 aquifers, al o.f which 
are characterized by limited thickness, high water table, and medium to 
high transussivity . ost of the areas are those with good agricultural
potential. Measures taken to alleviate the situation have included.re
ductiin of pumpiig from production wells, prohibition of further develop
ment, and artificial groundwater replenishmeft from surface runoff. In 
some areas small dam havn been constructed and integrated useof surface 
and groundwater has been practiced to good advantage. In other areas, 
however, water must be imported (Khouri and Rasoul Agha 1977:49). 

costs of groundvater development
 

Costs of groundwater development vary throughout the country, and for
 
some parts of the country recent increases in labor costs make the de
velopment of groundwater prohibitively expensive unless modern irrigation 
methods and improved agricultural practices are used (Khouriland Rasoul 
Agha 1977:53). The costs of production of groundwater from major Syrian 
aquifers has been estimated at from between 0,34 to 3.41 sent per cubic 
meter, while the cost of production of groundwater from highly pro
ductive zones such as Hama, Al Gutah, and Jezi.ra ranges from 0.34 to 
0.61 sent. The cost is high when the yield of a well is less than 5
 
liters per second or the total head exceeds,75 meters (Khouri and Rasoul
 
Agha 1977.53). 0J
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2.4 SOILS OF SYRIA
 

Studles of 
the molls of Syria have been conducted by various scholars, but
the most extensive single study appears to have been performed by W.J. van
 
Liere, an FAO (United Nations Focd and Agriculture Organization) specialist

whose map (scale of 1:500,000), published in 1963, forms the basis for
the Syrian sector of the FAO-Unesco Soil Map of the World (FAO-Unesco 1977).

This breakdowr, along with a map indicating the broad soil areas, is contained
 
in Appendix A.
 

Broader regional classifications of soils, stl-,h 
as those presented In Fisher
1978 and Akhrat 1973, identify terra rossas .nd rendzInas in the western
mountain region, brown and chestrut soils in the 
areas roughly corresponding

to region% 4 and 6 on 
the map on page 10 of this report, and lithosols in
 
areas 7,8, and 2c on 
the same map. Fisher's map also identifies red

brown chernozems in the extreme northeast portion of 
the country (Fisher

1978:86).
 

The soil map and soil information presented on the fol]owing two pages are

from the Syrian StbLitical Abstract 
(Syrian Arab Repuh1l!c, Central Bureau 
of Statistics, 1977:53-54). 

2.4.1 Soil areas 
(see map on page 27 and explanater' tab!e in rage 28).
 

2.4.2 Soil suitabllity and land use (see table on page -8)
 

LAN'D USE IN SYRIA (Fisher 1978:422)
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SOILS OF SYRIT
 
(Soil Classification and map from
 
Syrian Arab Republic. Central Bureau
 
of Statistics. 1978.)
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SOIL GROUPS (see map on previous page)
(Source: Syrian Arab Republic. Central Bureau of Statistics. 1978: 51-52) 

RED DITE12ANEAN (Mo
 
Rainfall levels: 600 me per year

Characteristics: 
 red color; clay loan and loma montmorillonitic; pH 7-8; 

little horozonation; some clay movment 
Area: westers hills of Syria
Utilization: exhaustive use of arable and marginal land after ciearing of stones 

and terracing; population density in area high.
 

GRUMUSOL (C)
 
Rainfall levels: 300 - 603 ma per year

Characteristics: dark red, brown, dark brown and black; clay; monmorillonite; 

pH 8-8.5; no horizonation
 
Area: plains of western and northern Syria

Utilization: wheat growing; ideal for cotton under irrigation.
 

CINNAMONIC (C)
 
Rainfall levels: 150-300 per year
m 

Characteristico: 
 dominant color reddish-yellowish brown; montmorllonite

attapulgite loam and rlay loam; highly calcareous; pH 8-8.5;
little horizonation; calcium concretions and sometimes
 
calcium horizons; unstable structure
 

Area: interior plains of Syria
 
Utilization: barley growing.
 

DESELT (D)
 
Rainfall levels: less than 150 
= per year

Characteristics: dominant color brow-gray and gray; loan; highly calcareous
 
Utilization: grazing land.
 

GYPSIFEROUS (GY)
 
Characteristics: dominant yellowish-ormge 
 brown color; powdery and easily sub

ject to wind erosion; pH 7; often gypsiferous crustsUtilization: permanent agriculture possible only with Irrigation; otherwise
 
nat;;-al grazing lpnd of low capacity. 

ALLUVIAL (A)
 
Characteristics: gray sand loam to clay; pH 8
 
Arec: found mainly in 
the low valleys of the Euphrates River and its tributaries
Utilization: irrigated cotton; but suitable for other types of crops as well.
 

GROUNDWATER SOILS (GS)
Inclusions: bog organic, di'tomeceous earth, andgray broiu cal:areous and saline 

groundiater soils
Area: plains of the Chab, Roughs, Radd and the Inland lakes of Syria. 
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2.4.3 Soil problems
 

2.4.3.1 Salinity and wrterlogging
 

In Syria about 0% of the irrigated land in the Euphrates Valley is seriously
 
affected by sa!inity and waterlogging, annual losses to the main crops
 
coming to about 300 million dollars (Elgabaly 1976:36).
 

It is feared that in Syria the limited amount of surface water during
 
certain months of the year, and the spreading of these scarce water
 
resources over a greater land area, may lead to soil salinization as
 
a result of insufficient leaching. The problem is said to develop
 
very quickly when the quality of irrigation water is poor &s is often
 
the case in Syria (Eigabalv 1976:37).
 

Waterlogging may also occur because of seepage from irrigation canals
 
during conveyance and during other parts of the irrigation operation;
 
such losses are said to account for over 70% of the water used in the Near
 
East region as a whole. These losses raise the groundwater table
 
gradually until a critical point is reached after which waterlogging
 
and salinization result through water and salts raised through capillary
 
action to the plant root zone 'Elgabaly 1976:37).
 

In order to relieve this problem large horizontal drainage programs
 
are presently being plannud in Syria. as well as In other Near Eastern
 
countries (Elgabaly 1976: 38).
 

Improved water manage.aent practices through which these problems can
 
be avoided are seen as essential to successful irrigation projects.
 
They have been judged more important in efforts to increase food
 
supplies than any other agricultural practices (Elgabaly 1976).
 

2.4.3.2 Calcareous soils
 

!n Syria, as also in Lebanon, Jordan, and Iraq, calcareous soils con
stitute a large part of land resources. These soils have several
 
disadvantages: low water-holding capacity; deterioration of structure
 
under irrigation; and formation of surfaces crust when irrigated. Irrigation
 
efficiency on these soils is low, and irrigation creates problems of
 
waterlogging and secondary salinization. Gypsum, present in the newly
 
developed soils of the Euphrates region of Syria, also leads to difficulties
 
because it dissolves when put under irrigation, causing the failure
 
of both irrigation and drainage structures (Elgabaly 1976:37).
 

2.4.3.3 Sandy soils
 

Sandy soils, present in large quantities in Syria have very low
 
water-holding capacity; efficiency of water use on these soils are
 
traditional methods is very low, and these soils are very expensive to
 
develop. Furthermore, the development of sandy soils on high lying
 
lands may create problems of waterlogging in low-lying areas (Elgabaly
 
1976:37).
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2.5 Vegetation Resources
 

2.5.1 Natural vegetation zones
 

The natural vegetation of Syria is generally eleemitied Itt three 
broad groupings corresponding to climatic conditions, with a decrease In
 
size and abundance of vegetation as one moves from the moister areas of the
 
western mountain regions to the desert areas of the southeast. The western
 
part of the country (the coastal zone and the mountain regions) falls into
 
the Mediterrean vegetation zone; it is typified by dense growth of evergreen

oaks, myrtle, and broom, with thick undergrowth of thorn bushes and shrubs.
 
In addition to this maquis vegetation the natural vegetation of this zone
 
also includes forests of pines, cedars, and firs. 
 To the imediate east
 
of the Mediterrean zone lies the velgetatfon zone of the interior steppes,

ofte• designated as Irano-Turanian. This less vegetated zone is typified

by thornbushes and by grasses and herbs which flourish under drier conditions.
 
Typical species are Euphorbia spec., Astrafalus spec., Centaurea spec.,

Poa bulbosa, and Hordeum bulbosum. 
 To the east and south of the interior
 
steppes lies the extensive arid area classed as falling into the Saharo-

Sindian vegetation zone. Typical of this sparsely vegetated area are shrubs
 
and grasses such as Artemesia herba-alba, Haloxylon artIculatum, and
 
species of Astragalus, Stipa, Poe, and Carex (Wirth 1971:121-123; Fisher
 
1978:90-94. A somewhat different breakdown of vegetation zones is found
 
in FAO/Unesco 1q77: 18-23 ).
 

2.5.2 Present vegetation 

It must be stressed that virtually al the natural vegetation of Syria has 
been radically altered and degraded by human activity, including cultivation 
of land. grazing of aaImals, and rmwal of trees for firewood, charcoal pro
duction, and construction. Furthermore. climatic conditions have also con
spired to sake vegetation more vulnerable to human encroaclments. 

The problem of deforestation, probably the most striking form of vegetation

loss in Syria, will be dealt with belcw. 
 However, the grass. and shrub vegetation

of the interior steppes and the arid desert-like areas of eastern 'Md eastern
 
and southern Syria has alsec undergone extensive changes, principally because
 
of overgrazing by animals, particularly goats, maintained by nomadic herdsmen.
 
This problem has been aggravated by the establishment within the arid zone
 
of wells that have permitted areas to be grazed for longer periods of time.
 
It is believed that as recently as 
 2500 years ago the now desert-like areas
 
typical of 
so much of Syria were for the most part covered by a relatively

dense vegetation consisting not only of gras2es, herbacious plants, and small
 
bushes but also, where ecological conditions were favorable, of woody plants

and trees. Today these original plant coamunities have been virtually

eradicated and replaced by those species which have survived largely because
 
they have been of little interest to either humans or animals (Wirth 11:121).
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Accord ing to ont, ana lys is of tilt. .Iucs.,ion U vegeLtLion in the 

Syrian desert zone, the vegetation has undergone a transformation 
from scattered forest with an undergrowth of steppe grasses through 

a stage in which dwarf and thorn bushes such as Artemsia Iherba-alba 
dominated to the prosent dominance of Poa sinaica, Artemsia herha-alba 

and Carex stenoph 1a. In recent yeirs Carex stenophylla, a grass
 

not favored as teed by animals, has gradually become the chief plant
 

in many areas, while in others degradation has finally brought about
 

erosion and desertification as land has become increasingly incapable
 

of supporting vegetation (Wirth 1971:130-133). 

As indicated by the larl use chart on page 48, Syrian gavetruent 
figures show that 1-6. of the country consists of steppe and pasture,
 

31. of cultivable lands, 19.8% of uncultivable lands, and only 2.4%
 

of forests.
 

2.5.3 Forests and _tre, yrowth
 

Forest areas, lund almost exclusively In the mountainous country of 

western Svria, occupv onlv some 2.4Z of the total territory.* The 

map on page 32 indicates the locations of these forests as well as 

the species which dominate in them. 

In addition to thes' forests, areas planted with tree crops such as 

olives, occupy some 425,600 hectares or about 2.3'/ ot Syrian territory 

(SAR. Central Bureau of Statistics 1978:191).
 

Few foreFst trea of Syria resemble tile dense forests of Western Europe
 

and the Unitcd rates. Tile oost prominent example is the forest of
 

Baer Bassit .n the Mediterranean Coast north of Latak:la. This is
 

a large heavily forested area with only occasional pockets of cultivation.
 

The dominant species is Pinus brutia, which resembles the Aleppo pine.
 

In cooler, darper locations this is mixed with the oak Quercus pseudo

cerris, i.:'dritr piaces with kermes oak Quercus coccifera. There are
 

also iSI,lal:Ld OcC-urrences of such European species as hornbeam, red
 

beech, ard hazel. "-he undergrowth, which has been altered by human
 

activity, conists of myrtle, brtom, pistachio, and strawberry tree.
 

'n the iiorthcast corner of Syria, to the west ot Afrin, is the forest
 

area of Kourd l),gh, which, becau;e of human encroachment, is much less
 

denset than that ,t Bae-r Ba ;sit. Vie major species in ' his area are
 

P ntus brutia, ew (LTixus baccata), and species of oak, above all quercus
 

ilcx, hlm/Lvergrecn oak.
 

The la ,t r.ajor forest arca (ifSria is found on the Jabal al Nusayriyah. 

The density of fore.st in the area varies considerably depending on 

altitude and accessibilitv to human encroachment. Major species are 

oaks (qluercus sessilifloInr, lusitanica, ilex, coccifera. These are 

often intermixed wirh hornbeam ((:arptnus orientalis), maple (Acer
 

yew, elm, and, rarely, red beech. Coniferous trees
syriaca), hazel, 

dominate only in areas over 12DO meters; theme include most prominently
 

fir (Abies cilicica) and cedar (Cedrus libant). Forest growth in
 

this area is heaviest in protectedi zones such as the reserve near
 

*452,000 hectares
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FOREST AREAS AND USE CATEGORIES
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Slennte; in many areas, however, particularly at altitudes of from 800
 

1200 meters, the forest has been degraded to shrubs arid heath vegetation
to 

(Wirth 1971:126-129).
 

found in the Jabal Druz in southern Syria
Minor areas of natural forest are 


(quercus coccifera rixed with Acer microphylla, etc.), and there are scattered
 
occurrences of oak on Mt. Hermon (Wirth 1971:128). Afforected areas of poolar
 

now play an important role in supplying wood (Wirth 1971:210).
 

2.5.4 Utilization of forest resource
 

over 400,000
By one recent estimate only some 60,000 hectares of Syria's 


land are productive (Turian 1978:1371). As indicated
hectares of forest 

34, Syria's limited forest resources produced some 86,000
by tile table on page 


in 1976, nearly 60% of which was used for fuelwood
cubic meters of roundwood 


and for charcoal production. Roundwood production subsequently dropped to 

66,000 cubic meters in 1978 (FAO Yearbook
73,000 cubic meters in 1977 an, 


cf Forest Production 1967-78).
 

those areasFuelwood is used not only for cooking hut also tor heating in 

which experience colder winter temperatures; it has al,o been employed for 
210).
industrial purposes such as tobacco drying (Wlrth 1971: 


include wood based panels, plvwood, andWood products manufactures in Syria 

It must be assumed that these enterprises rely heavily on
compressed wood. 


wood imports for their raw materials. The value of imported wood products,
 

including paper products, rose from $28,926,000 in 1976 to $79,309,000 in
 
this amount
1977 and to $91,800,000 in 1978; exports, only a fraction of 


(FAO Yearbook of Forest Production 1967were valued at $2,117,000 in 1978 


78).
 

2.5.5 Deforestation
 

Ancient texts, including the Bible, would seem to indicate that Western
 

Syria was once covered by a thick impenetrable forest whic. thinned out
 

was in this more accessible
toward the direction of the eastern steppes. It 


forest area that deforestation began some 3,000 years ag,. It is believed,
 

for example, that the forests of the Jabal Al Zawiyah to tile east of the 

Rift Valley were already almost completely decimated some 4,500 years ago, while 

other forest losses, such as the destruction of most of the forest area of
 

the Kourd Dagh in northwestern Syria by Kurdish settlers, did not 
occur
 

untfl the 19th century (Wirth 1971:120).
 

Syria's forests have tallen for a multiplicity of reasons. They supplied
 

construction materials for both buildings and ships; wood for native
 

crafts; fuel for cooking, heating and industrfal p,rposes such as smelting
 

and limestone production as well as the material for charcoal production;
 

and tanning materials. Forest foliage has been used for cattle feed, and 

shepherd!; have cleared wooded areas in order to better control their herds 

and to eliminate thorny plants which become entangled in sheep's wool. 

Conversion of forest land into agricultural fields, a practice that has
 

penetrated to almost all areas of western Syria.where soils and slopes
 

per-mnt cultivation, has also accounted for heavy forest losses. The goat
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population has had a particularly devastating effect on forest as wl as 
on other vegetation. The practice of herding oats in forests during the su r 

season ha8 inhibited forest regenration beause goats Cossume UW tree 
growth (Wirth 1971:124). 

Loss of f.test rIn Syria was probably at its most intense dur$ng the late 
19th and the fi+rst half of the 20th century. This acceleration destruction 
was brought aboLst by increases in both human and animal populations, 
improved human access to forests in the wake of new road construction, and 

the importation of technologies which placed greater demands on forests as
 

a source of fuel. Furthermore, with the reimposition of Turkish rule in 

the second half of the 19th century, Syrian forest cme under the control 
of the Turkish forest administration, which issued permits enabling entrepre

neurs to cut and transport wood. Thus forests which were once used for 

the supply of local villages began to supply large quantities of fuel
wood and industrial wood for export to Turkey. Especially intense losses
 
were experienced during World War 1, when valuable forests were felled to
 
,'supply fuel for the Turkish railroad system which cut through the Middle
 
East (Wirth 1971:124-125).
 

2.5.6. Forest management and reforestation
 

Ef'orts at effective forest management and protection in Syria date from
 
1935, when the French mandate government issued a forest law providing for
 
the protection of surviving forest areas, and these efforts have been Intensi
fied since 1958. Protection measures were concentrated to begin with on
 
the forest areas which we still relatively ntact, particularly the forest
 
of Baer Bassit and forest areas in the vicinty of Slennfe on the western
 
slope of Jabal al Nusayriyah (Wirth 1971:20!).
 

A necessary condition for regeneration of Syrian forests was a solution o
 
the problem of the large number of goats, whose feeding habits involve theist
 
consumption of new tree growth. An instrument for dealing with this proble ,
 

+
 was provided by the Decree of August 23. 1958, which limits to one the 

number of goats that may be held by any one family ir the mountain zone of
 
western Syria and'puts all goats of Individual villages under the super
vision of a goatherd accountable for the numbers of goats in his herd.
 
Tits decree and 0ther forest-legislation are to be implemented by a
 
forest police force empoweredto seize goats in excess of prescribed
 
numbers and entitled to keep the proceeds from the sale of such animals
 
(Wirth 1971:210)'.
 

overnment forest programs, carried out under the Ministry of Agriculture
 
Ind Agrarian Reform, have resulted 1 a significant renewal of protected 
-forest areas. In addition to goat iontrol, these programs have con
centrated on checks on erosion, uncontrolled cutting, and other practices
 
that have caused damage in the past. Reafforestation has also been under
taken by the government. As of late 1978, afforestation plans covered some
 
60,000 hectares, 12,000 hectares of which were scheduled for planting
 
within that year" (S&MA October 1975:50)
 

Of particular significance has been the planting of poplars, which have
 
come to play a more imp6rtant role in providing wood'-upplies than natural
 
forest areas,' Poplars have been planted in all areas where water supply
 

re s + '7"
for st +i +++m
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is sufficient but most particularly in irrigated areas, %.here they are

found along roads and canals. As of the early 1960's, wood from poplars

accounted for about 45,000 tons of 
the some 70,000 tons of wood produced in

Syria (10,000 tons were froL -atural 
forests and an additional 25,000 tons

from branches pruned from fruit :rees). Although poplars hav'e te distinct
 
advantage of 
a growth rate far superior to 
that of Syrian forest trees
 
(20-25 _ubic MeLvrs per hectare per year as compared with a 6ruwzlh 
rate

of 2-3.5 cubic meters per year for natural forests), they are not without
 
disadvantages, including a high water demand and a vulnerability to pest

damage (Wirth 3971:210-211).
 

green belt project 

A significant effort at afforestation was scheduled to be 
initiated by the

Directorate of Forests and Afforestation of 
the Ministry of Agriculture and 
Agrarian Reform in late 1978 with the launching of a program to create a 
greetn belt to extend some 1,100 kilometers from the Jordanian border in the
south to the Iraqi border in the northeast. Intended to separate the sea-:
desert region from populated areas and to prevent the encroachment of the

desert on 
these areas, the plan calls for the planting chiefly of fruit
 
trees (olive, pistachio, fig, almond) but also of grazing shrubbery in 
areas

of heavy livestock concentration, and of forest trees In other areas and
along roadsides. 
 In addition to halting creeping desertification, the
 
program also aims at 
improving the climate of the area imrediately adjacent

to the belt, increasing employment in green belt areas 
and thus slowing down
 
migration from rural areas, and securing refuge and feed for wild as well
 
ae domesticated animals. 
 The initial (and somewhat experimental) stage of the

plan--a 10 kilometer long and 2 kilometer wide green island in the al-Qasir
 
area of Horns governate--was scheduled for completion in 1980-81 
(JPRS 71956,

29 September 1978, p. 17).
 

Green Belt Area
 

~Key : 
1. Al-Hasakah
 

( ) ( 2. (ab j) 
S•3. AI-Bab 

0 ( )e "4. Al t:ppc, 
. =5. Idlib
 

7. (Maskatnah) 
( 
 6. Al-Riqq'i9. 
Dayr al-Zawr
 

10. Hamah
 

11. (S illr.Iyah) 
4 (13) / 12. Horns 
- 13. Damascus


14. 
 Qatanah

J(17ry5 15. Salkhad


ld) 16. Al-Suwayda'
 
17. Tali Shinab
 
18. (Busrat Hisham)
 
19. Dar'a
 



2.6 Wildlife
 

2.6.1 The resource
 

Wild mammals found in many areas of Syria include varieties of deer,
 
wildcats, porcupines, squirrels, hares, 
rats, and mice, while antelopes

and gizelles have been comaon 
in the desert east df Hama, and occasioLal 
wolves are found in the Anti-Lebanon Mountains and the Jabal al Nusariyah
 
in the west.
 

Reptiles common to the desert 
areas are lizards, chameleons, and vipers.
 

Birdlife includes waterfowl, particulary pelicans and flamingoes, in
 
the marshes, and eagles, owls, vultures, and partridges in many areas
 
of the country.
 

Common insects 
are mosquitoes, sandflies, and grasshoppers; locusts
 
occasionally threaten crops (Nyrop 1971:16)*.
 

2.6.2 Endangered species
 

T.e ICN Red Data Book lists four endangered species of man als for
 
Syria:
 

Wolf Canis lunis
 
Anatolian leopard Panthera pardus tulliana
 
Syrian wild ass Equus hemionus hemippus
 
Saudi Arabian dorcas gzzelle Gazella dorcas saudi1 a
 

The list of Endangered Species and Plants issued by the U.S. Fish and
 
Wildlife Service lists 
no animals as endangered specifically in Syria.
 

2.6.3 Wildlife protection
 

Legislation (see 5.4) protects wildlife in Syria and regulates hunting;
 
moreover, as 
of mid-1979, hunting has been completely prohibited for
 
a period of five years (see 5.4).
 

Hunting councils were provided for in the 1970 Hunting Lai (see 5.4)

but no information 
on the actual activities of these organizations was
 
found. Ac, rding to 
IUCN records Syria has no national parks or reserves
 
for wildlii-, 
nor do World Wildlife Fund publications indicate activities
 
regarding wildlife within the past decade.
 

*More recent information on wildlife in Syria could not be located.
 



38/
 

2.7 	 Coasts and Beaches
 

2.7.1 The Resource
 

Syria 	has 93 kilometers of coastline along the Mediterranean Sea, with
major 	ports locate~d at Latakia, Bailyas, and Tartus. 
Latakia, the oldest
and most prominent of these seaports, experienced major improvement in its
facilities during the 1960's. 
 Baniyas is used principally to ship oil piped
across Syria from Iraq, while Tartus serves as 
the main export point for

Syrian crude oil (Nyrop 1971:19).
 

Fishery activities along the Syrian Mediterranean coast are discussed ir,
section 2.8 below. There is no significant tourism activity along the
 
coast (Tangi 1977:337).
 

2.7.2 Coastal pollution problems
 

The 	Syrian coaa: 
is reported to have more oil pollution problems than
other 	countries in its region because of the location of three oil

terminals dircctly on the coast: 
the 	Latakia terminal with limited
activity, the Baniyas terminal with high annual activity, and the Tartus
terminal with medium activity (JPRS 70011, Oct.21, 1977:19-22). Problems
also 	arise because the prevailing west and south-west sea currents carry

to the Syrian coast oil flushed by both Syrian and other tankers into the
 
waters of' the Mediterranean (JPRS 70011, Oct. 21, 
1977: 19).
 

Because there are few population or industrial centers along the Syrian
coast, pollution from both domestic and industrial wastes is smaller than
along the more heavily populated and industrialized coasts of Lebanon
Israel. 
 The following table, based on data gathered in 1972, saumarized

the domestic sewage situation for the coasts of Syria, Lebanon, and Israel.
 

Organic load of domestic sewage discharged into the Mediterranean

directly or 
through rivers, given in tons per year (Osterberg and
 
eckes 1977:325)
 

BOD5 
Phosporus 
content (P) 

BOD5 per km 
coastlive 

P per km 
coastline 

Syria 6,500 260 36 1.4 

Lebanon 31,250 1,250 149 6.0 

Israel 32,000 1,400 145 6.5 

2.7.3 	Measures agairet coastal pollution
 

In its 1972 report to the U.N. conference on the environme 
,, Syria listed
coastal polluJtion, in particular oil pollution resulting from tanker traffic

carrying Libyan and Algerian oil, as one of its chief environmental concerns.
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Fishery statistics (FAO Yearbook of Fishery Statistics 1977)
 
in metric tons i F=1VAO esti~mate)
_____,-(quantities 


ISher isI yabo of Fiu1ary statistics 1977 
t metric onti Fl
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SyrIa's potential fishing waters Include tile coastal waters of the
 
Mediterranean Sea and some 288,620 hectares of Inland waters: 7,400 hectares
 
of lakes and reservoirs; 216,500 hectares of rivers; 720 hectnlre,-,of water
 
bodies formed by small dams; and 64,000 hectares of Lake'Assad, the bod V
 
of water formed by the Euphrates Dam (S&MA April 1979:5).
 

The waters of~thk ';,tian Mediterranean are not rich In ;ish life, principally
 
because ofa ahck of rutrients, a deficiency generally shared by the waters
; ';of ~f Oiceastern Mediterranean with the exception of those benefitting from
 

tenutrients cartdby the Nile River. Despite this limiting factor, 
hotwever,,the Mediterranean Is the source of several types of fish (s~ee above 
tcable) including sardine, mullet, and mackerel. Anotepr important product 
of tihe Syrian coastline is the sponge; its chief production area is the 
isl-nd of Ruad'(Fisher 1978.240).
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1fsheres, 

fars aove afshng project for the Mediterranean Sea. Callingfo plan
 
s ectons relatng to Includng the establishmentaolfsh
 

Sinvestments of 57 millon pounds over the plan period the plan forsees
 
an ofincrease to tenss 1980. afish catches 14,000 by Fishfarming, 

• proinent feature of the plan, was being carried out In some 277 hectares.,
\,ater 1979eof In (S&A April 1979:6). 
An Important factor in the development of Syran a.sand
fisheries is the
 

: ' fisheries'statlon set up on Lake .Assad (the reservoir of the Euphrates Dam)
pyiohe Public Fisheries Establishment. The stationhichhoasts several 
lak and studying lifeforms n the water. TentySone species of fshi!allaratories., is carrying out studies •aimed at analyzing the waters of the
 

have been otified by the biological laboratory, hich Is developing plans 
.to.nntroducene fish into lake and toremove undesirale2species 

,MMo(aA 
 April 1979: 8). Api 9..
 

in dvovelonmentSyrianOne problem the of fishferies theat isofducattng
the. population to acquire a taste fosd,h srvoyrians on the whOre D, 

and nott accustomed to this type of protein, preferring the meatofsheep 
and Apchickens (S& 8 9:5). 

Among the problems facing Syria's fisheries resources are pollution of
 

waters and fishing by illegal means. As recently as 1977 it was reported
 
that illegal fishing by dynamite was practiced virtually unhindered along 
Syria's Mediterranean coast (JPRS 70011,October 21, 1977: 19-22). 7" 
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2.9 Mlineral resources 

Syria has usually been said to be relatively poor in mineral Vealth.Currently 'only phosphate deposits and oil are exploited. However, the 
cointry has rece thy shown 
potential of its territory., The Ministry of Oil and Mineral Resources
has appointed the British firm of Hunting Geology and Geophysics toact as a consultant on the development of mineral deposits including Iron ore, phosphates, uranium, chromite, and salt and a wide range of
 
industrial materials. The findings of thts sseasment will determine
future developments in minerals (Economies Intelligence Unit 1979:9).
 

2.9. 1 Oil groduction
 

Annual oil production in 1978 was projected to be IS-million tons, most
of It tagged for export to Western Europe and the U.S.S.R. If no new
discoveries are made, oil production Is likely to stabilize at that level,

Syria's major oil fields are located In the extreme northeast of the
country, not far from the Tigris River, at Karachuk, Suwelda andRumailan;
 

Q they are linked by pipeline to Homs and from there to Banlyas and Tartus
on the Mediterranean coast. 
At the end of 1977, the co..try's proven
oil reserves stood at 2,150 million barrels, far lower than those of major

Middle East oil producers such as Saudi Arabia, Iran, and Kuwait. 
As

sales abroad have grown, oil has become Svria's most important export

commodity (A.I.D./B.N.E. 1979:115).
 

All oil activities are under the overall control of a General 'Petroleum
Authority, which Is responsible not only for oil field but also for the
country's two refineries-at Homs (capacity of 100,000 barrels per day)
and Baniyas (120,000 barrels per day) (Economist Intelligence Unit 1979;
 
9-10).
 

In addition to the pipeline running from Syria's oil fields to the

Mediterranean ports, 
there are pipelines crossing the country from both
 
Iraq ind Saudi Arabia.
 

2.9 .2 Phosphates 

Syria's production of phosphate rock started from mines in the area of
Palmyra (Tudmur),.inthe Syrian steppe In 1972, reaching 800,000 tons by
1977. Exports of phosphate totaled 700,000 t;ons in 1977, half of which
 
was %ought by Romani' a, the, rest going to North Korea, Lebanon, Poland and
Bulgaria. The North K-irea
 s, however, may possibly become Syria's largest

customer. 
The phosphate is of poor quality and sells-at relatively low
prices. With declines ,n;Iuorld phosphate prices, Syr ,in
revenues from
this mineral havc auffeed'accordingly. Nevertheles!4 current plans call.
for phosphate production to Increase from 1.35 million tons to 4.5 million
tons by 1980, of which 4 million are marked for export',and the remainder

for use in a triple super-phosphate fertilizer plant (AtI.D./B.N.E. 1979:
 
115).
 



2.10 Air and the Atmosphere
 

According to a recent interview with a Syrian official who had studied
 
the air pollution problem in Syria "things are not that bad in our
 

conty"(PR 752,April1l8, 1980: 26),... The1. same- off litlge _nt-
say, however, that the specter of pollution has begun hanging over the
 
more populated areas such as Damascus, Aleppo and Homs, with the last
 
being the more problematic area because of the presence of large polluting

iadustrial projects such as a refinery, sugar factories, and fertilizer
 
factories. Causes of air pollution in the capital city of Damascus
 
are said to be automobiles, heat generation, and factories, all of which
 
contribute to the smog cover hovering over the city (JPRS 75526, April

18, 1980:26). In Syria's 1972 report to the U.N. Conference on tim &=a.
 
Environment, sulfur pollution from the burning of high-sulfur Syrian
Petroleum in electric power stations was mentioned as a particular prob
lem; the availability of clean hydroelectric power from the Euphrates
Dam should dramatically slash pollution from this source, however. 
(Human Environment ... 1972). 

An object of some controversy in recent years has been the construction at
 
It 	 Tartus on the Mediterranean coast of a cement factory with a production capacity

of 6,000 tons per day. It has been estimated that in ths olive-growing 
coastal area, emissions from the factory could lead to the gradual
destruction of about 250,000 olive trees as well as of seasonal crops
ra loss of some 50 million Syrian lira per year. This would be in addition
 
to about 20,000 olive trees lost in clearing areas to obtain the calcic
 
and basaltic rock used as raw materials for cement production. Other
 
problems are the destruction of a beautiful stretch of coastal.area, the

forced relocation of some people, and adverse health effects for others.
 
A meteorologist surveying the situation after the decision on the location 
had already been firmly taken judged the factory site to be in
compatible with the climatic characteristics of the area, while a committee 
designated to assess the location has recommended that 150-meter smoke
stacks will be necessary for the factory rather than the 90-meter smoke
stacks called for in the original plans. ft appears that the committee's 
recommendations have not been followed (JPRS 75526, April 18, 1980:23-31).
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3.0 THE ECONOMY OF SYRIA
 

GDP: 7.8 billion (1978) (National Foreign Assessawnt Center, World Factbook: 198
 
Share of GDP per capita: U.S $960
 
Real GDP growth rate: 4.8Z (1979)
 
Exchange rate: 3.95 Syrian poumds-U.S.$1
 

GROSS DOMESTIC PRODUCT 'iYSECTOR (1977) EMPLOYMENT BY SECTOR (1975)
 

ujs| I~lJ[ M IIW.1 

6 Ot 011 (C 01rTC )1 

RV, MAD. 
.t 

(Source: Economist Intelligence Unit, 
 (Source: Economist Intelligence Unit,

Annual Supplement 1979)** 
 Annual Supplement 1977)*
 

*Labor force structure for 1977, as reported in Economist j. elligence Unit,
 
Annual Supplement l9' differs somewhat: Agriculture, forc. ry,etc.: 37.8%;

mining and quarrying: .3.3Z; manufacturing: 13.3%; electricity, gas,water: 0.9%

building and construction: 
4.9%; wholesale and retail trade, restairants and
 
hotels: 10.2%; transport and communications: 6.0Z; financing, insurance and
 
real estate brokerage: 0.6t; 
social and personal services: 19.1%; miscellaneous
 
2.8Z
 

**GDP for 1978, as reported in Economist Intelligence Unit 1980, wa;9 as follows:
 
Agriculture: 18.1%; mining and manufacturing: 21.22; construction: 4.4%;

real estate: 
4.5%; banking and finance: 2.4%; govrnment: 24.2%; t:ransport and
 
co=unications: 
8.3%; trade 19.5%; services: 7.3%.
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3.1 General economic situation
 

Syria is classified as a middle income country by the World Bank, ranking,
 
in terms of 1977 GNT per capita, 67th on the World Bank's list of 125
 
coumtries (on which country no. 1 is the world's lowest income nation)
 
(World Bank 1979).
 

Syria's economic growth rate has varied over the last few years. After ex
periencing an annual rate of 13% in real terms during 1974-76, Syria saw
 
an annual economic growth rare of 7.6 in 1976, only 2.6 in 1977, and
 
4.9% in 1978, far short of the growth rate called for in the fourth five
 
year plan (see below) (Economic Intelligence Unit 1980:17)
 

Wheat and cotton are Syria's chief economic crops and provide a substantial
 
but increasingly less Important percentage of Its exports, petroleum, pro
duction of which began in 1968, having become Syria's leading export.

Although the Syrian economy was virtually brought to a halt by the October
 
1973 war with Israel, the economy managed to recover rapidly following that wa
 
to a large extent because of aid from other Arab nations. Economic difficultie
 
related to the troubled international situation in the Mideast still re
main, however; an influx of refugees from Lebanon, the cost of military

intervention in the Lebanese Civil War, anad 
the expense of maintaining its
 
share of the 30,000-man Arab Deterrent Force in Lebanon have all put some
 
strain on the Syrian economy (Europa Year Book 1980:1466).
 

Although steps were taken in the mid-1970's to revitalize private enter
prise and encourage closer links with the Western European and U.S.
 
economic.-, Syria continues to have a planned socialist economy dominated
 
by the public sector (Economic Intelligence Unit 1980:4-5).
 

3.2 !evelopment plan and its expenditurts
 

:rvestment in the Fourt. Five Year Plan,.1976-1980
 
(thousands of pounds)
 

Public sector Private, cooperative
 
investment and mixed sector
 

investment Total
 
Euphrates dam /,439,000 
 7,439,000
 
Irrigation, land
 
reclamation, agri. 2,999,138 2,500,000 5,499,138
 

Industry & mining 9,889,416 1,400,000 11,289,416
 
Energy & fuels 7,985,500 7,985,500

Transpor,communi 5,135,941 500,000 5,635,941
 
Comnerce 944,336 
 200,000 1,144,336
 
;ou,;r & utilities 4,088,479
3,996,601 8,085,080
 
Services 5,193,831 700,000 5,893,831
 
Municipalities 1,034,048 
 1,034,048
 
Pupular work 159,710 
 159,710
 

TjTALS 44,777,521 9,388,479 54,166,000
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Syria's first five-year ulan dates back to the period 1960/61-1964/65,
 
and the second went into effect in early, 1965. Under the third five
year development plan (1970-74), the Syrian economy sustained a con
siderable .=an'ion, principally because of large injections of capital
 
and other for=; of aid provided by Arab countries following the 1973 war
 
with Israel. The fourth five-year plan (1976-1980), not actually announced
 
until the autumn of 1977, aimed at GPP growth of 122 per year: industry
 
and mining were to Increase by 15Z, construction by 152, services by
 
11%, and agriculture by 8%. The plan size is 54 billion Syrian pounds,
 
44 billion to be provided by the public sector and the remainder by the
 
private sector (Economist Intelligence Unit 1979:14-15).
 

As indicated, foreign aid and loans have played an important role in the
 
i.-:7eMentatio of Syria's development plans. Assistance from and
 
cooperation with other Arab countries have been of particular significance
 
(Economist Intelligence Unit 1980:16).
 

Syria's fifth five-year plan was due at the end cf 1980. Broad guidelines
 
for the plan er.phasize: consideration of Arab economic integration; just
 
distribution of the national income; liberalization of the public sector
 
bureaucracy; encouragement of the private industrial and agricultural
 
sectorK; promotion of the agricultural sector; and the institution of fiscal
 
reform (Economist Intelligence Unit 1980:17).
 

3.3 Agriculture
 

According to recent figures, agriculture employs about 381 of the Syrian
 
labor orce and contributes about 18% of the GDP (down from 217 in 1970).
 
As Indicatce by tr.e graph and table on page 48, about 29.7% of Syria's total
 
land area was classified as cultivated land in 1977; however, only 20.9%
 
of total land area was actually under crops.
 

Major crops arc ccttcn, wheat, barley, maize, sugar beets, millet, various
 
pulses, vegetables, oilseeds, oiives, and fruit (see production tables on
 
pages 49-50). Cotton is Syria's major export crop, but its relative
 
importance in Syria s export picture has declined with the increase in
 
petroleum exports; In 1978 cotton accounted for 127 of total export
 
revenues, down frou 43% in 1965, 33% in 1973, and 22% in 1974.
 

Agricultural performance has been directly dependent on rainfall levels,
 
-nd years af drought have inevitably produced bad harvests. The development

of new agricultural land using irrigation water from the Euphrates Dam
 
is expected to change this situation, however, and make harvests more re
liable (Economist Intelligence Unit 1980:7-8). (See also 2.3.4.)
 

Areas in which r 'or crops are grown are indicated or. he map on
 
page 48 (see a.. map on page 26).*
 

The livestock situation in Syria it; indicated by the table on page 51.
 
Despite moves to modernize procedures, livestock rearing remains primarily
 
pastoral. in 1978 lvestoc" production accounted for about 26% of
 
agricultural output (Economist Tnelligence Unit 1980:9).
 

*For a more detailed breaidown for crops and production Oy administrative 
district, see Appendix: B. 
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LAND USE6IN SYRIA (L97)
 

, (source of statistics: Central' Bureau of Statistics 1978:191)
" (Area in 1,O00s of hectares) .:' " 

1. FORESTS ii !452 " 
2. STEPPE AND&PSThRE 8,531

3. UNCULTIVABLE L17DS 3,671 

Other rocky, sandy areas 3,293
 
Marshes and lakes 
 106'
 
Buildings,public roads 272
 

4. CULTIVABLE LANDS 5,864 "
 
Uncultivated 
 355
 
Cultivated 5,509
 
fa1c ted 
 1,642
 
cropped 
 3,867
 

irrigated 
 531
 
non-irrigated 
 J 3,336
 

TOTALJ LAND AREA 18,518 
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SYRIAN AGRICULTURAL PRODUCTION 1977 (Source: SAR. Central Bureau of Statistics.
 
1918).
 

Cultivated 

area (lO00s 


Crop of 'hectares) 


CEREALS
 
Total 2,602 

1heat 1,528 

Barley 1,021 

Oats 

Maize 

Millet 

Rice 


DRY LEGUES
 
Total 

Lentils 

Chr-k-peas 

Dry broad bean 

Dry haricot bean 

Peas 

Dry kidney 

Rambling vetch 

Flowering sern 

Bitter vetch 


VEGETABLES
 

Tctal 

Dry onion 

Dry garlic 

Green pepper 

Tomato 

Potato 

Egg plant 

Broad beans 

Green peas 

Haricot beans 

Cucumbers 

Okra 

Squash 

Cabbages 

Cauliflowers 

Putzpkins 

Watermelons 

Other melons 

Green oaion 

Green kidney bean 

Leaf beet 

Lettuce 

Parsley-co 

Other vegetables 


Zage of 

total 

cult.area 


67.2% 


8.2% 


6.4% 


Production
 
(000s of
 
tons)
 

1,638
 
1,217
 

337
 
1.b
 

58.7
 
23.7
 
1.2
 

226
 
117.3
 
25.0
 
12.6
 
I0.7
 
0.7
 
1.3
 

30.0
 
12.7
 
15.7
 

2,590
 
161.5
 
1.8
 
30.2
 

453.6
 
164.0
 
114.1
 
52.1
 
5.2
 

30.4
 
177.5
 
22.8
 
99.7
 
65.2
 
58.3
 
40.8
 

716.5
 
201.2
 
43.7
 
7.0
 

15.6
 
39.0
 
2.2
 

77.9
 

1.8 

26.2 

24.9 

0.1 


138 

178.3 

41.1 

8.0 

6.1 

0.8 

1.0 

38.5 

16.6 

27.4 


249 

9.4 

1.4 

2.8 

32.8 

12.8 

6.2 

7.4 

1.0 

3.8 


18.7 

8.2 

7.2 

3.3 

3.1 

5.1 


87.7 

25.9 

3.1 

1.9 

1.0 

1.6 

0.2 

4.5 




50/ 

Cultivated Zage of
 
area(1000s 
 total Production
 
of hectares cultivated (lO00s of
 

Cpres 
 tons)
 

INDUSTRIAL CROPS
 
Total 276 
 7.1% 729
 
Cotton 186.5 
 394.8
 
Sugar beet 12.1 
 273.3
 
Tobacco 
 15.3 
 11.5
 
?eanut 10.9 
 20.2
 
Sesame 
 39.3 
 18.3
 
Sunflower 
 5.0
 
Aniseed 
 0.9 
 0.8
 
Cumin 
 3.1 
 0.8
 
Sumac 
 1.5 
 1.1
 
Hemp 0.3 
 0.2
 
Indias millet 1.1 
 1.0
 
Castor mustard 0.1 
 0.0
 

FRUIT TREES 
 No. of trees in 1000s
 
(total/fruit bearing)
Total 
 426 11.12 829 125,897/95,815


Grapes 94 
 353 72,775/59,083

Olives 228 
 175 28,846/18,268

Apricots 12 
 32 2,850/ 2,140

Peaches 
 3.3 
 18.6 1,152/ 822

Apples 19 
 61.2 5,873/ 3,081

Pears 
 2.6 7.9 789/ 478

Plum. 
 3.2 
 12.0 1,082/ 710

Green plums 2.8 
 10.4 918/ 602

Almends 
 7.5 
 15.5 2,419 1,393

Nuts 4.0 11.7 524/ 342
Quince 0.2 
 0.6 92/54 54
 
Fig 21 
 45 4,500/ 3,654

Pomegranates 4.9 
 24.0 2,361/ 1,641

Cherries 
 5.3 13.8 2,365/ 732

Pistachio 13.2 
 5.4 2,690/ 886

Bananas 
 0.1 9/ 10

Orange 2.5 
 24.5 828/ 502

Lemon 
 0.9 
 6.3 337/ 183

Other citrus 1.5 
 11.7 454/ 328
 
LoquaL: 
 0.1 17/ 
 18
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Land reform was initiated in September 1959 by a decree limiting land

holdings to 50 hectares of irrigated land or 300 hectares of rainfed
 
land per person. Early in 1969 the government announced completion of
 
the first stage of land reform with the redistribution of 708,000
 
hectares in 1,413 villages to 40,000 families. The second stage of the
 
land reform program Involves the development of agricultural cooperatives.

By 1978, 23% of all cultivable and 23% of all cultivated land was managed
 
by cooperati'ves (Economist Intelligence Unit 1980:9).
 

use of pesticides and fertilizers
 

No detailed data were available on use of pesticides In Syrian agriculLure;
 
however, Syrian import statistics indicate that imports of insecticides,
 
although fluctuating somewhat from year to year, have generally risen over
 
the past decade. In 1977 Syria imported 2,566 tons of insecticides at a
 
value of 24,762,000 Syrian pounds (Syrian Arab Republic. Central Bureau of
 
Statistics 1978:379). In its 1972 report to the U.N. Conference on the
 
llur.an Environment, the Syrian government noted that a wide range of
 
pesticides was in use in the country and expressed concern about potential
 
soil pollution from thls source (Human Environment ...1972).
 

The use of chemical fertilizers of several types has been on the increase
 
in Syria. Total chemical fertilizer use grew from 157,025 tons in 1971
 
to 259,380 tons in 1977. In 1977 nitrogen fertilizers accounted for 71%
 
of fertilizers in use, phosphatic fertilizers for 25%, compound fertilizers
 
for 2.1%, and potassium fertilizers for 1.3% (Syrian Arab Republic. Central
 
Bureau of Statistics 1978:241).
 

3.4 Manufacturing industry
 

Syrian manufacturing industry, which experienced a period of slow growth

fo7Jowing nationalization of the industrial sector in 1964 and 1965, picked
 
up significantly in the 1970's; along with mining it accounted for 24% of
 
Gross Domestic Product in 1977 (21% by preliminary figures for 1978) and
 
occupicd some 13.3% of the labor force (Economist Intelligence Unit 1980).
 

Out of selected industries (10004 of tons)
 

1974 1975 1976 1977 1978
 

Cement 965 994 1,110 1,395 1,497
 
Sugar 148 117 126 104 105
 
Woolen fabrics (tons) 1,347 1,536 1,441 1,609 1,403
 
Vegetable/olive-oil) 70 80
55 62 94
 
Cotton&silk textiles 
 35 37 37 42 40
 
Glass products 25 25 25 25 23
 
Manufactured tobacL. 25 25 25 25 23
 
Index of industrial
 
production (1975=100) 100 112 113 128
 

Source: Economist Intelligence Unit 1980:13
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4.0 ORGANIZATIONS WITH INTEREST IN ENVIRONMENT AND NATURAL RESOURCES
 

4.1 CENTRAL GOVERNMENT STRUCTURE
 

Under the Syrian constitution, promulgated in 1973, the head of state
 
is the president, who is also the commander-in-:hief of the armed forces,
 
the secretary general of the Baath Socialist 
"arty, and the president of
 
the National Socialist Front. 
 Supreme powe. rests in the president who
 
may, among other things: appoint or dismiss the vice prerident, the prime

minister and other state officials; convene and dissolve the People's
 
Councii; issue laws and ordinances when the People's Concil is not in
 
session; and veto legislation, although such a veto may be overridden
 
by the Council during a second review.
 

The presidenL appoints both the prime minister and his cabinet and may
 
dismiss them at any time. 
 As of March 1981 there were 38 ministers,
 
including the Prime Minister and his deputies, six of whom were entitled
 
simply Minister of State. 
 Those ministries whose work involves environment
 
and resources are considered below.
 

4.1.1 Government ministries
 

4.1.1.1 
 Ministry of Public Works and Water Resources
 

The Ministry has responsibilities in the areas of agricultural uses of
 
water, hydropower development, flood control, recreational water uses, and
 
soil erosion control.
 

The Ministry of Public Works and Water Resources is responsible for
 
overall water resources policy and planning; it therefore receives hydro
logical data and geological samples obtained by all establishments and ad
ministrative agencies performing exploration for underground water. The
 
Ministry also fixes the ceiling 
on the quantity of water authorized to
 
be used, the areas that can be irrigated, the restrictions to be imposed
 
on underground water drilling and extraction methods, and the conditions
 
for water conservation and utilization as calculated according to prevailing

conditions in each region. The Ministry issues authorizations to install
 
pumping equipment more powerful than 10 horsepower. It is responsible
 
for undertaking studies and plans necessary for the construction of small
 
dams and, in particular, of irrigation and drainage networks, for which
 
it bears all -n--sponding costs. It also undertakes the 
implementation

of dams and their appurtenances; in cases where implementation is put

into the hands of a cooperative association or any other authorized organi
zations, the Ministry provides the organization free of charge with the
 
experts and technical assistance necessary to perform t - task. It is
 
also charged wit ; !-general supervision of the constrt..ion and maintenance
 
of dams and their .ppurtenances as well as of the policing and control
 
thereof. The Ministry controls the activities of the Syrian Arab
 
Waterworks Company, a state-owned enterprise having independent corporate

legal status; it issues directives to the company on matters such as:
 
approval of all the company's contracts resulting from bids before
 
their execution; prior approval on the conclusion of negotiated contract
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agreements jr the implementation of works; and loans contracted
 

by the company with banking in.5t-tutions. The Minister of Public Works
 

and Water Resources I.; also a metaber of the High Committee of the Euphrates
 

Project (Caponera 1978:290-291).
 

Th,- Ministry also has responsibi,".i' es in the area ot water pollution
 

control and has been active in the dratLing of legislation for the control
 

of water pollution in the rivers, lakes, ports, harbors, seashores,
 

reservoirs, canals, and streams in the country (JPRS 6 4090, Feb 12, 1975: 26).
 

The Generai Directorate for Combating Water Pollution
 

The Directoratt. has completed surveys of the sources c 'ater pollution
 

in tnte barada Riuver and in the inals branching from it. It has also
 

conducted a campa.ign to force industrial plants along the river and
 

its canals to treat th.,ir wastes before dumping them into rivers and
 

canzils (JPRS 69407, June 12, 1977:15).
 

Department of Irrigation
 

The Surface Water htureau of the Department is responsible for the
 

mea.suremer' of the flow of streams, while the Groundwater Bureau
 

bears the responsibflity for groundwater investigations. Othez Bureaus
 

witnir, the Department are in charge of surface water resources develop

ment and management.
 

4.1.1.2 The Ministry of Agriculture and Agrarian Reform
 

The Ministry represents the merger--effective as of 1967--of the Agrarian
 

Reform Agency, which had previously been charged with operations re

lating to the expropriation, distribution and management of expropriated
 

lands, and tie Ministry of Agriculture.
 

The Ministry exercises control over the public agency in charge of the
 

management, organizati')n and utilization of the Ghab lands in the Rift
 

Valley Region of the country and is in charge of managing and organizing
 

irrigation and agricultural, economic and social matters on agricultural
 

land according to government plans.
 

The Ministry exercises control over agricultural cooperative associations
 

in all fields. It also issued directives to the Agricultural Cooperative
 

bank and appoints, by order, the representatives of the Cooperative Unions
 

and of the Farmenrs' Union to membership on the bank's managing board,
 

which also includes a representative of the Ministry.
 

Within the area ,f water pollut ion control, the Minis is responsible
 

for issuing auti ..:ations for the construction of fac, )ries and labor

atori,, and the .,.,tallation of pipelines for petroleum and chemicals
 

near public waters; these authorizations lay down measures designed to
 

prevent water pollution by harmful wastes (Caponera 1978:289).
 

With regard to fishing, the Ministry fixes, by order, the number of permits
 

to be issued to boats and to standing fishermen in each public water area.
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The Ministry can also, on the decision of the High Council on Aquatic
 
Life, prohibit fishing from 't 'ts on all or particular public waters.
 

The Minister of Aricult:.re and Agrarian Reform is also i,member of
 
the Hi4c Committoe o:::. i:.ri r *s Project. 

Directorate of Forests
 

The Dirvcr.-rate 
iS r-.,,,n.ibe, among other things, for reforestation 
prjecL. i'ving the cstabl ishnent of a green belt area to protect
 
against deertitication (Syria et Monde Arabe, no. 294, August 25,
 
1')78: 58-bf)). 

bir,,. torate of : tat ist i .;al-P lanning 

11-,c ' .rectoratt. is rt-,;,,:sibl, Cor the col lect ion of anmual data on 
the agricultural ector (both plants and livestock) 
from the village 
retisters approv,- thi, Bureau and',,.' Central of Statistics th, 
General Far : : :n. Te llirectratv has a record of the area 
ub . ttct ,.x-1):,,,:r it io under th, Agr-arian Reform Law and also has 
a rt~c, ~)f sta t, a 11 land. 

Stepi,, r)epairt m L 

The D'parrt::t wtrk., in the area of range improvement. It publishes 
rpolr". 4)' its alvities. The Wadi Al Alazib Ranlge and Sheep 
Exp;erim.nt Station is affiliated with the Department (Johnson and 
Norvelle 1978:58). 

,rl t,r i , D partment
 

SV'l,r ,: 'nr i~ureitI 

4.1.1.3 Die' inistr,, oi Public Health 

In .i ti.m to ii, tiher public h.i-lh rtiponsibilities, the Ministry 
is rs'pansih, :,r . surveillant )z Arinkini: waters from the standpoint
-f :,.cati,. .lL, in the c,.ntral administration , the Ministry is a laboratory 
diva -,in, oil f who.,, taks is the chemical and bioloeical analysis of 
drinking waters t aponera lf41 : 291). 

4.1.1.4 Tn, Ministrv of the F: hr < Dx 

,,,' ; .. ~i ,Ini-strative agency responsible i., the important 
Euphr,t,,s Dim. p: .t ,,d has special litd s for the implermentation of 
tie dam (.apone r. v',,-291). 

http:Exp;erim.nt
http:Aricult:.re
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4.1.1.5 Ministry of Oil and Natural Resources
 

Directorate of Geological Research and Mineral Resources
 
Fardos Street
 
Damascus
 

4.1.1.6 
Ministry of Local Administration
 

Among other things, the Ministry exercises the functions and pre
rogatives devolving upon thi' Ministry of Health in the study, supervision,

and implementation of projects for raising the health and sinitation
 
level 
in villages, including the drainage and reclamation ot swamps

and ponds around inhabited areas (Caponera 1978: 289).
 

4.1.1.7 Ministry of Defense
 

General Directorate of Harbors
 

The General Directorate has responsibilities relating to the control
 
of pollution of the 
sea by oil under Law No. 10 of Harch 26, 1972.
 

The General Directorate has estabLished a laboratory to analyze sea
 
water in order to ascertain on a regular basis the 
level of pollution.

As reported in mid-1977, the Laboratory had produced good results and
 was working to expand its activities in cooperation with lthe Higher

Sciences Council and the Ministry of Public Works and Watier Resources
 
(JPRS 70011, Oct 21, 1977: page 21).
 

The Army Geographical Service
 

This is the main cartographic agency in the Syrian government.
 

General Directorate of Meteorology
 

The General Directorate of MHteorology runs meteorological stations
 
"fully equipped with variou5 meteorological instruments (Syria:

Central Bureau of Statisti:s 1978). The office has data since 1952

for the following six stations: Damascus, Hams, Aleppo, Kamishli,

'eir-es-Zar, and 
Latakia). The General Directorate has also been

engaged in the study of air pollution, parti.cularly with regard to
 
potential problens from the 
cement factory under construct:ion at
 
Tartus on the Mediterranean coast 
(JPRS 75526, April 18, :1980:22).
 

4.1.1.8 Ministry of the Interior
 

As reported in July 1978, the 
Prime Minister had issut. a decree authorizing

the Ministry of • 
 Interior to deal with environmental problems with
 
the aid of concer,,.cd ministries, the High Council of Sciences, and
coimittees established to study subjects related to pollution. 
 The Ministry

was granted the right to take all necessary measures and to mollcit help

from anyone with knowledge and experience in this field in order to
 
complete the task at hand (JPRS 71583: 
July 31, 1978:22).
 

http:concer,,.cd
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4.1.1.9 Ministry of Housing and Utilities (MHU)
 

The Ministry is responsible for all water supply and sewerage in urban
 
and rural areas in Syria, the exception being the eight major cities,
 
which have semi-autonomous wat:er authorities. Although its function is
 
chiefly advisory in large municipalities, its responsibility in rural
 
areas includes not only conceiving and designing water systems by also
 
their construction and subsequent operation and maintenance
 
(A.I.D./Syria/Near East. 1979. Provincial Water Supply Project no. 276
0024: 8-9).
 

Located in Damascus, the MHU consists of three directorates: the Directorate
 
of Water Supply (D4S) is responsible for all aspects of water system de
sign t'",- .I: ,":I, lec:r!c'ai. , -:' 'ountnin 1), including-aer 1 ''cem 
source of supply, treatment plants, main distribution lines, and storage
 
reservoirs. The DWS aIso provid;es some supervision of construction, 
especially for larger projects, and continiusl support on technical
 
questions as they arise during construction. Thc Mechanical Directorate of
 
the M' is responsibie tor design of the mechnical and ejectrical components
 
of the water distribution and treatment plant systeits, The third directorate
 
is responsible for sewerage.
 

The Ministry maintains a Directorate ot Housing and Utilities (DHU) in
 
each of the 13 administrative provinces or muhafazats into which the
 
country is divided. Each of these has responsibility for construction
 
and operation of the rural water system in its muhafazat.
 

With regard to sewerage, the MHU has drawn up a plan to organize the
 
sewers of the residential areas in the important Barada Basin with the
 
aim of protecting the waters of the Barada River from pollution resulting
 
from human wastes. The Ministry has also studied a modern and independent
 
sewerage network and treatment plant for the city of Damascus through a
 
contract concludei with :In indept'odert consulting o:enpanv. Within the
 
framework of this contract, the Ministry is also conducting a study,
 
sl: ted for completion in early 1979, for the control of water pollution
 
in the Barada River (jPRS b9407, July 12, 1977:14).
 

4.1.1.10 Ministry of Education
 

4.1.1.11 Ministry of Ifighe, Education
 

Superior CounciC for the Scienes
 

The Council is responsible for science policy in other government
 
ministries, in universities, and in the private sector (Frame and
 
Sprague 1978:!26).
 

4.1.1.12 Interministerijl cooperation
 

As reported in mid-1977, it had been decided to set up a committee, composed
 
of the Minister of Public Worka and the Minister of Rousing and Utilities, along
 
with representatives of municipal councils, to study economic bids and to establish
 

http:4.1.1.12
http:4.1.1.11
http:4.1.1.10
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a consulting office to study two water plants to deal with coastal pollution
 
problems in Aleppo and Latakia, with emphasis on their beaches (JPRS 71583:
 
July 31, 1978:22).
 

4.1.2 Other central government organizations
 

4.L.2.1 Centrel Bureau of Statistics
 

Located within the Prime Minister's Office, the Central Bureau of
 
Statistics is responsible, in cooperation with other agencies, for the
 
collection and interpretation of statistics covering a broad range of
 
social and economic activities in Syria. Its annual Statistical Abstract
 
presents statistics covering: agriculture; industry; building and con
struction; transport and communications; foreign trade; prices and internal
 
trade; education, university and higher; health; justice; tourism, culture
 
and information; cooperatives, unions, and popular organizations; finance;
 
economic and social establishments; national accounts; and comparative

Arab and international statistics. It also includes a brief survey of
 
the physical features of the country.
 

In 1970 the Central bureau of Statistics undertook the first agricultural
 
census in the hisLory of the country; basic data wtis gathered on the
 
general structure of agricultural holdings, on their owners, and on 
various other aspects of agricultural activities. Data was collected
 
in the field and procested with the help of computers (Syria, Central
 
Bureau of Statistics 1978:179-180).
 

4.1.2.2 The High Council for Planning
 

Consisting ot a number of Ministers, the High Council has 
as its mission
 
the determination of the general framework of social and economic ob
jectives for Syria, the discussion and adoption of draft plans for
 
the long and medium terms as well of the annual plans for submission
 
to the Council of Ministers, and the adoption of the measures necessary to
 
ensure the coordination of the various parts of the plan and to ensure
 
plan implementation and the realization of plan objectives with the
 
guidance of competent authorities (Caponera 1978:292). The present
 
five-year plan (the fourth) covers the years 1976-1980.
 

4.1.2.3 The High Committee of the Euphrates Dam Project
 

T e High Committee consists of a number of ministers including, among

others, the Minister of Public Works and Water Resources, the Minister
 
of Agriculture and Agrarian Reform, and the Minister of Local Administration;
 
its task is to direct and formulate the high policy o- the Euphrates Dam
 
Project. 
 It ado;,'; the general plan of the Project at, relates it to
 
the general fr,:. rk of State policy national economic and social develop
ment plans, decid.'; the stages of methods of plan implementation, and ex
amines all related qutstions (Caponera 1978:292).
 

4.1.2.4 The High Council for Aquatic Life
 

Responsible for the planning of government policy on the protection and
 
development of aquatic life, the council consists of the Ministry of
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Agriculture and Agrarian Reform or his representative a- Chairman,
 
the Director General of Ports as Vice-Chairman, and six members representing
 
various other minis.itries, including PUblic Works and Water Resources and
 
Local Administration.
 

4.2 LOCAL GOVERNMENT
 

Administratively Syria is nrok,n down into 
13 provinces or muhafazat: 
Tartous, Daraa, Al Suwayda, Rims, Dayr al Zawr, Al Hasakah, Al Raqqah, 
Halab, Idlib, Al Ladhiqiyah, Hamah, Al Qunaytirah, and Dimashq (Damascus). 
a::ascus is an independent mu'nicipal, itv with the status ot a province. 

below the provihe,',,, ire the .mntika (districts), which are in turn divided 
into iawahi (1l.,alites At the haittom of the local administrative 
structure are the viI lages. Provinces are headed by governors (muhaafez), 
mantika by district officers (mudir al nawahi), and villages by mukhtar. 
Popular government ona the local level is provided by a Provincial Assembly 
(with three-quarters of membership elected and one-fourth appointed by 
the Department of the Interior and provincial governments) within each 
province, as well as by district and village councils with limited po,ular 
participation. Townq with an elected mayor have municipal councils. 
Nomadic tribes nave their governments, headed shavkh chief"own by a .r 
who acts as the government's principal representative in legal and fiscal 
mattrs IK-:rian 197m:l3,T7-n8). 

With regard to water management, local government units are responsible 
for water resolrcrs at their iwn 
level without being subject to the control
 
of tne !inistrv ' L Administration. The provincial (miuhatazat)
c iLnc- ;r,.'id, watr szipl'.' , ,tricitv and canal netw ik services 

and or, annize c,,;,oration with the people with the aim of adopting measures 
on c).,an *n, ,: rivers and protection aiainst floods; they also propose 
dam ., - V provide f,,r t',,cor-;servation ot public domain 
w.aters. Furthermere, the muhaafez (governor) represents the central 
exec it ve power in the province and acts on behalf ,t 1a1 the ministries 
( ,pon, ra 1978:292). Thus it is the govern,, who issues the authorizations 
for the pumping of watr when equipment power does not exceed 10 horsepower. 

The City Council (population centers with more than 20,000 in£ibitants) 
and the Town Council (centers ranging trom 10,000 to 20,ut0O inhabitants) 
have control ove: all works dealin;., i.th city or town development. 
They act for the provincial council in matters concerning water resources,
 
e';tablishini water supplv services and dealing with protection against
 
both fire and floods (Caponera 1978:293).
 

The rural ,.nit council or the village council have r,-;nonsibilities such
 
as th, implemnentation of Ln. i.l:icu.ltural plan for ti ,uhafazat within
 
the village fro rk and improving irrigation method!,
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4.3 UNIVERSITIES, SCIENCE AND TECHNOLOGY, RESEARCH INSTITUTES
 

4.3.1 Universities and higher education
 

4.3.1.1 Basic statistics (Frame and Sprague 1978)
 

Students by type of institution (1974)
 

Institution 	 number of students
 

University 61,253
 
Teacher training 194
 
Other 2,747
 

Students in notional institutions by field of study (1974)
 

Field of study 	 number of students
 

Natural s'sciences 8,291
 
Engineering 8,758
 
Medical sciences 6,219
 
Agricultural sciences 6,876
 
Social sciences/humanities 33,950
 

Students abroad 6,546
 
TOTAL 70,650
 

Degrees awarded (1974)
 

Field of degree 	 number of degrees
 

Natural sciences 616
 
Engineering 496
 
Medical sciences 597
 
Agricultural sciences 625
 
Social sciences/humanities 3,337
 

4.3.1.2 	 University of Damascus (World of Learning 1979-80)
 
Damascus
 

Founded: 1923
 
Under state control
 
Language of instruction: Arabic
 
Number of students: 39,241
 
Number of tenchers: 745
 

Selected fai..lties:
 
Faculty of Agriculture
 

Specialists in: Agricultural Science, Field Products,
 
Dairy Technology, Plant Physiology, Industrial Science,
 
Food Chemistry, Agricultural Economics
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Faculty of Commerce
 
Specialists in: 
Political Economy, Business Administration,
 

Applied Statistics, Accounting, General
 

Administration
 
Faculty of Education
 

Faculty of Engineering
 
Specialists in: Technological Engineering, Physics, Ir

rigation
 
Faculty of Dentistry
 
Faculty of Law
 
Faculty of Medicine
 
Faculty of Pharmacy
 
Faculty of Sciences
 

Specialists in: 	Zoology, Algebra and Statistics, Verte
brates, Botany, Morphology and Micro
biology, Inorganic Chemistry, Nuclear
 
Reaction, Electrical Engineering, Taxonomy
 
of Angiosperms, 	Organic Chemistry, Phy
nical Chemistry, Geology, Animal Physio
logy, Atomic 	Physics, Pure Mathematics,
 
Light
 

The Department of Botan~y is engaged in a systematic study
 
of the flora of Syria.
 

4.3.1.3 University of Aleppo
 

Aleppo
 

Founded: 1960
 

Under state control
 
Number of students: 19,122
 
Number of teachers: 417
 
Languages of Instruction: Arabic, French, English
 

Selected faculties:
 

Faculty of Engineering
 
Hydraulics Laboratory
 
Hydrodynamics Laboratory
 
Water Analysis Laboratory
 
\ndustrial Hydraulics Laboratory
 

Faculty of Agriculture
 

Faculty of Medicine
 
Faculty of Sciences
 

Faculty of Economic Sciences
 
Faculty of Veterinary Science
 

Affiliates: 	 Agricultural Research Centre
 
Technical Institute for Agriculture
 
Technical Institute for Engineering
 
Intermediate 	School of Medicine
 

As reported in early .978, a scientfic association for studies of
 
solar energy 	had been established as the! University of Aleppo, re
flecting public 	and government interest in the use of alternative
 
energy from the 	sun (Uniterra, February 1978: 7).
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4.3.1.4 	Tichreen University (World of Lt-arning 1979-80)
 
Latakia
 

Founded: 1971
 
Number of s.:udents: 4,695
 
Number of teachers: 50
 
Language of instruction: Arabic
 

Faculties: 	 Faculty of Sciences
 
Faculty of Agriculture
 

Faculty of Arts
 
Faculty of Engineering
 
Faculty of Medicine
 

4.3.2 Science and technology
 

4.3.2.1 Basic indicators (Frame and Sprague 1978)
 

Scientists and engineers (1972)
 

Field 
 numbers
 

Fundamental sciences 1,240
 
Agricultural sciences 
 !,031
 
Medical sciences 
 3,287
 
Engineers 
 31155
 

TOTAL 8,713
 

Scientists and engineers by economic 
sectors (1972)
 

Sector 
 numbers
 

Productive 
 1,481
 
General services 
 5,780
 
?ublic administration 1,482
 

TOTAL 8,713
 

4.3.2.2 
The state 	of science and technology
 

Science policy in Syria is organized under the Ministry of Higher Education.
 
The Siperior Council 
for the Sciences under this ministry is responsible for

science policy in other government ministries, in universities, and in the
 
private sector (Frame and Sprague 1978:126).
 

During the 3rd five-year plan (1972-75), the government had budgeted

29,163,000 pounds for the development of scientific research. 
 An additional
 
13,600,000 pounds were budgeted to create centers for scientific researtch.

In all, 1% of the total state budget was 
to be devoted to the development
 
of scientific research (Frame and Sprague 1978).
 

Principal 	research centers 
in Syria are the various faculties of the
 
Syrian universities as well as the Agricultural Research Department and
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the Syrian Cotton Bureau, both under the Ministry of Agriculture and
 
Agrarian Reform. Also located in Syria is the Arab Center for the Studies
 
of Arid Zones and Dry Land (see below).
 

With regard to scientific Dublication, Syria, as of 1974, had only two
 
scientific publications, the lowest number of any country in the Middle
 
East (Frame and Sprague 1978:10).
 

4.,3.3 Other research institutions (Paylore 1977:112-114)
 

Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD)
 
P.O. Box 2440
 
Damascus
 

ACSAD is a regional center controlled by a Board of Directors representing
 
the member states.
 

Scope of interest: Undertaking regional studies and dissemination of inform
tion among Arab countries concerning a variety of fields, including: water re
sources, soil classification and soil-water relationships, field crops,
 
pastures, sheep improvement, range management, crop rotation, and soil con
servation.
 

Stations and facilities: ACSAD has hydrological field sites as Abou Galaa
 
Representative Basin, along the Homs-Palmyra (Tudmur) Road, in the Dawwa
 
Basin between the northern and southern Palmyran Mountains, and in the
 
Hamad Basin. Experiment stations in Syria are located at Izraa and
 
Hemo (field crop sites), at Deir el-Zor (soil-water), and at llama and
 
Salamia (sheep studies).
 

ACSAD has a soil and hydrological laboratory and a working library.
 

Research programs as of 1976 comprioed: hydrological projects, including
 
groundwater problems, surface water studies, and geothermal investigations,
 
solar energy, wind power, remote sensing, and preparation of a water re
sources map of the Arab world at a Seale of 1.1 million; dryland framing;

fruit tree studies; range management studies, soil water studies, and
 
animal production.
 

Publications: Papers (in Arabic, with English summnaries) 
are issued in
 
various sub-series: hydrological, field crops, fruit trees, range management,
 
soil and water, and animal production; Reports; Annual Technical (Progress)

Reports (in Arabic). Some reports are published in English; see, for
 
example, Khouri and Rasoul Agha 1977 (Ground Water in the Syrian Arab
 
Republic), which was a valuable source for the preparation of the present
 
profile.
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5.0 LEGISLATION DEALING WITH ENVIRONMENT AND NATURAL RESOURCES
 

5.1 WATER LEGISLATION
 

5.1.1 Water 
use and water ownership
 

Under the Constitution of the Syrian Arab Republic, the principal of the
ownership by the people is established; this includes, among other things,

natural resources to be exploited to the benefit of the people as a whole,
but also allows for private ownership with maximum limits to be established

by law. Under tne Agrarian Reform Law of 
1958 (see below), as subsequently

amended, a ceiling was established on the ownership of both irrigated and
non-irrigated land. 
 In the years following the promulgation of this law,
the state seized lands in 
excess of the authorized maximum. Waters flowing

on these expropriated lands, as well as 
those flowing on Public Domain
Lands, 
are thus regarded at the property of the people and, accordingly,

of the state. Private ownership of 
land and waters is governed by the
Civil Code of 
1949; under this Code the principal that the ownership

6f the soil includes in height and depth what is above and below it
 up t.,the limit required for the use of the suil is applicable. Thus,

the landowner enjoys ownership rights over springs rising on and over

urerground water occurring under his 
land (Caponera 1978:282).
 

The right to use public surface or underground waters is granted through

the issuance of water-use licenses. The right to use private surface or
underground waters 
is acquired by successsion or transfer of the land
 as 
recorded in the land register. However, the use of either public

or private surface and underground water by pumping and of public waters
by the meane of small dams is subject to a license ( Law no. 
3 of 13

February 1972, Article 10; 
Decree Law no. 165 of 27 September 1958 on the
installation of pumping equipment on public waters, as amended). 
 Drilling

of wells of any depth whatever is also subject to a prior authorization

issued by the administrative agency concerned (Ordcr Law no. 79 of 16
 
March 1960).
 

No order of priorities among various areas, water uses or existing rights

is prescribed in &ny legislative or administrative instruments pertaining

to water resources.
 

Individual 
lawscovering water ownership and use
 

Order-Law no. 
165 of 27 September 1958 on the installation of pumping equip
ment on public waters.
 

Legislative decree 
no. 284 of 25 November 1960 amending Law no. 165
of 27 September 1958 regulating the installation of pumping equipment on
 
public waters
 

Order law no. 
79 of 16 March 1960 making the drilling of wells subject to
 

a prior authorization issued by the interested administrataive agency
 

Law no. 
3 of 13 February 1972 organizing dam operations.
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5.1.2 Water pollution
 

It is reported that the General Directorate to Combat Water Pollution
 
with n the Ministry of Public Works and Water Resources has been seeking
 
the issuance of unified legislation for combating water pollution. As of
 
mid-1977, such legislation had been completed in draft form; there is no
 
indication that this legislation has actually been issued as law (JPRS
 
69407, July 12, 1977: 15). In che meantime the legislation considered
 
below appears to be the major legislation covering this area; it could not
 
be ascertained if permits for factory construction are still to be issued
 
by the Ministry of Agriculture and Rural Reform t3ther than by the
 
Ministry of Public Works and Water Resources.
 

Legislative Decree No. 30 on the Protection of Aquatic Life. 25 August
 
1964.
 

Chapter 6, articles 32 and 33, covers the protection of public waters.
 
The dumping of factory and laboratory waste harmful to aquatic life and
 
of chemical and oil waste from sewers and ships into public waters are
 
strictly prohibited; owners of factories and laboratories as well as of
 
oil tankers, pipe lines, and chemical substances are to "take the necessary
 
measures to avoid damage tD public weters."
 

Following the issuance of this decree, the construction of factories and
 
laboratories and the laying of pipe lines for oil and chemical matters
 
close to public waters are to be subject to authorization by the Ministry
 
of Agriculture. The authorization is to state the measures to be taken
 
to avoid the pollution of waters by harmful waste. Compliance is to be
 
maoidatory.
 

The Ministry of Agriculture is to issue orders stating general conditions
 
for and limitations on the building of factories, the establishment of
 
laboratories, and the laying of pipe lines in proximity to public waters;
 
orders are also to state preventive measures to be taken by ships for
 
the protection of public waters. Compliance is to be mandatory.
 

5.2 Soils
 

No legislation dealing directly with soils or soil conservation was
 
identified.
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5.3 For.qts
 

Legislative 	Decree no. 66 of September 22, 1953, the Forest Code
 

Title I: Forests and forest products
 

Title 	II: State Forests
 
-exploitation of state forests
 
-marketing of forest products from state forests
 
-transport and storage of state-forest products
 
-rights to vist state forests in view of exploitation
 
-usage rights in state forests
 
-permits for usage rights in state forests
 
-location of plants for the fumigation of Lubacco
 

Title III: Woods and private forests Lelon ink to villages, to individuals
 
and to organizations
 

Title IV: Creation of protected zones
 

Title V: On the delimitation and demarcation of private forests
 

Title VI: On the protection of forests
 

Title VII: Penalties and civil liability
 

Legislative 	Decree no. 86 of September 22, 
1953, Law on the Forest Police
 

Law no. 128 of August 23, 1958, _protection of trees and plants from damage
 
caused by goats
 

Each family in the western mountain region is permitted only one goat.
 
Each village must have an appointed goatherd who carries a pass stating
 
the number of goats in his care. Goats in excess of this number can
 
be seized immediately by the authorities. Control of herds in assigned
 
to the forest police.
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5.4 Wildlife
 

Legislative Decree No. 152, issuing the hunting regulations. 23 July
 
1970.
 

Chapter I: Hunting and hunting methods
 

Chapter II: Hunting season
 

Chapter III: General provisions
 

Chapter IV: Hunting permits
 

Chapter V: The Hunting Council (Conseil Cynegetique)
 

Chapter VI: Secondary Hunting Councils
 

Chapter ViI: Penalties
 

Legislative &:cree no. 50 of April 5. 1979
 

This decree bans hunting for a five-year period as a measure to preserve 
vildlife. Penalties include fines and prison terms of up to two years 
(HEED, April 20, 1979: 47). 
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5.5 Fisheries
 

Legislative Decree No. 30 on the Protection of Aquatic Life. 25 August
 
1964.
 

The decree regulates fishing in: sea waters of the Republic extending
 
12 miles out from the coast; internal waters belonging to the State,
 
including rivers and their tributaries; lakes, canals, streams, ponds,
 
and provisional and permanent marshland; and the waters of estuaries.
 
The decree covers both vegetable and animal life of economic value in
 
public waters.
 

The decree establishes the Higher Council for Aquatic Resources with
 

responsibility for the protection of aquatic life and the development of
 
aquatic resources.
 

Title II, Regulation of Fishing, covers: fishing licenses (to be granted
 
only to Syrian citizens or the nationals of other Arab Countries, with the
 

exception of those involved in research or fisheries development, as
 
authorized by the Ministry of Agriculture); fishing rights and taxes on
 

fishing rights; fishing leases and fish breeding (preference is to be given
 
to cooperative societies in leases of public sector waters either for
 
fishing or breeding purposes; land owners may breed aquatic life in their
 
own waters upon authorization of the Ministry of Agriculture); fishing
 

vessels and fishermen (licensing of fishing boats under limitations laid
 
down by the Ministry of Agriculture); fishing gear (only certain sizes of
 

fish may be taken; use of explosives and poisons is strictly prohibited);
 
protection of public waters (see above under water legislation); amateur
 
fishing; the sale of catches.
 

litle III, Regulation of Sponge Diving, includes provisions authorizing
 
sponge diving in all waters except those declared as protected by the
 

Minister of Agriculture, requiring diving permits valid for a single season
 
running from April 1, to September 30 of the same year, and rcstricting
 
the landing of sponges to the places indicated on licenses.
 

Penalties cover several types of offenses. Those against provisions
 
prohibiting the use of explosives, etc. include, for a first offense,
 
imprisonment of from six months to three years, fines running from 200
 

to 1000 Syrian pounds, and confiscation of boat and fishing gear, and
 
for second offenses, the maximum penalty specified for first offenses
 

and the loss of further right to a fishing license.
 

Certain tax exemp, ions are specified for some motorized fishing vessels
 

authorized to fish for the first time as well as for those already
 
holding licenses. Benefits in the form of exemptions from customs duties
 

on equipment, reduction of fishing taxes, and access free of charge to
 
certain government services such as analyses in state laboratories are
 
provided for cooperative societies.
 

Implementation: basic implementation is in the hands of the Ministry of
 
Agriculture and Rural Reform, with assistance from the Ministry of Defense
 
(General Directorate of Harbors) in matters dealing with sea fishing, and
 
with the cooperation of the armed forces, the police force, and customs
 

officials.
 



70/
 

5.6 Pollution of the sea by oil
 

Law No. 10 of 16 March 1972 on the pollution of Syrian Arab regional
 
waters and neighboring international waters.
 

Pollution is defined as pollution of Syrian Arab regional waters and
 
neighboring international waters by petroleum or ita derivatives or by
 
other harmful oils, Waters are considered to be polluted whenever they

have been infilitrated by such products, with the exception of oily
 
mixtures containing a proportion of oils less than one hundred parts
 
per million in the mixture. Adverse effects are defined as those in
volving waters, aquatic life, the coast, crops, tourist areas, 
or public
 
health.
 

The lollowing are considered responsible for pollution: the ship owner,
 
master, or approved agent where pollution in caused by a ship; the owner
 
or operator of installations or factories, where the polluting source is
 
land-based; the owner or operator of the apparatus or the person responsible
 
for its possession, where pollution 
is caused by an apparatus used for
 
storing, transporting, or pumping petroleum or other harmful oils. These
 
p4rsons are subject to a fine that increases with repeated offenses.
 

Masters of Syrian vessels are required to keep an oil record book as
 
prescribed in the International Convention for the Prevention of the
 
Sea by Oil. Fines result from fai],re to keep such a book.
 

Any person contravening the provisions of this law is required to 
remove
 
the consequences of the pollution at his own expense within a period
 
to be established by the General Directorate of Harbors. Conditions
 
under which exemptions from fines may be granted are stated.
 

5.7 Pesticides
 

Order no. 52 of February 10, 1971 of the Minister of Economic Affairs
 
and Foreign Trade, rendering the importation of certain chemical pro
ducts, medicinal products, domestic insecticides, and infant foods
 
subject to the prior consent of the Ministry of Health.
 

Order no. 64/T of June 19, 1975, organizing the import, export, and
 
possession of plants, agricultural pesticides, fertilizers, and other
 
products in the 
field of animal husbandry and agriculture.
 

The order prescribes that the import or possession of certain commodities,
 
including agricultural pesticides, and in particular agricultural in
secticides and plant protection products, is subject to a license
 
(valid until the end of the year in which issued) from th: Ministry of
 
Agriculture and Agrarian Reform.
 

5.8 !onizing radiations) atomic energy
 

Order No. 1112 of December 19, 1913 containing provisions for the pro
tection of workprs against the hazards caused by ionizing radiations.
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Law No. 12 of 5 April 1976 establishing the Public Atomic Energy Agency.
 

The law establishes 
a Public Atomic Energy Agency, responsible for all
 
matters concerning atomic energy, including taking all necessary measures
 
to ensure protection against the hazards caused by various forms of
 
radiation, prorrsing the necessary legislation and supervising its
 
implementation, and issuing regulations and instructions for this purpose.
 

5.9 	 Land reform and agriculture
 

Consolidated Text of Legislative Order No. 161 of 27 September 1958 on
 
Agrarian Reform in the Syrian Arab Republic [in force as of 15 May 19621
 

Limits land ownership, to 80 hectares of irrigated and wooded land, 
or
 
300 hectares of unirrigated land or 450 hectares in the unirrigated lands
 
in the muhafazats of Hassake, Deir el Zor and El 
Rachid.
 

Deals 	with conditions of expropriation and various exceptions to the
 
basic 	land ownership limits.
 

5.10 	Mining and minerals
 

Mining Law no. 7 of 21 December 1953
 

Under this basic legislation and its regulations property in and control
 
of all minerals in Syria are vested in the Government.
 

5.11 	 Antiquities
 

Decree Law no. 52 of August 10, 1977; amends Law 222 of 1963.
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APPENDIX I
 

CLASSIFICATION OF SYRIAN SOILS IN THE FAO/UNESCO SOIL MAP OF THE WORLD
 

The following breakdown, derived from the FAO/Unesco Soil Map of the World
 
(Sheet VII-l; Volume VII:South Asia), accounts for 185,180 quare kilometers of
 
land. Seven dominant soil types are seen to occur in Syria, with the first two
 
types accounting for about 65' of 
the total land area: Xerosols, Yermosols,
 
Vertisols, Lithosols, Luvisols, Cambisols, and Fluvisols. These are presented
 
below in the order of their predominance in the country. Subtypes of these major

classes such as, 
for example, Calcic xerosols, tsually occur in association with
 
other soil types; the number immediately following the letter designation (for
 
example, Xk9-2/3a) summarizes these associations and allows them to be more pre
cisely indicdted on the full color-coded map, only a schematic representation of
 
which appears on A-2. In the listing below, these groupings are also shown
 
under ass and inc; those soils listed as ass (associated) share more than 20Z
 
of the area with the dominant group; those listed as inc(included) occupy less
 
than 202. Soil texture is indicated by the nmvber immediately following the
 
dash (1:coarse; 2:medium; 3:fine) and slope by the small letter following this
 
number (a:level to gently undulating; b:rolling to hilly; c:strongly dissected to
 
mountainous).
 

XEROSOLS 34.64% of area
 

Calcic xerosols (rap Symbol: Xk) 24.4% of total 
area
 

Xk9-2/3a 1,473,000 hectares; 7.95%
 
ass: Xy
 
climate: subtropical semi-arid Mediterranean
 

Xk25-2c 35,000 hectares; 0.19Z
 
ass: I Rc
 
inc.: LcZ
 
phase: stony
 
climate: subtropical semi-arid Mediterranean
 

Xk26-2/3a 1,422,000 hectares; 7.68%
 
inc.: RcVc
 
climate: hot subtropical desert; subtropical semi-arid Mediterranean
 

Xk26-2/3a 126,000 hectares; 0.68%
 
inc.: Rc 'Ic
 
phase: stony
 
climate: subtropical semi-arid Mediterranean
 

Xk 27-2ab 1,462,000 hectares 7.9%
 
ass.: X1
 
incl: Rc I
 
phase: petrocalcic
 
climate: subtropical Mediterranean; subtropical semi-arid Mediterranean
 

Gypsic Xerosols (Map symbol: Xy)
 

Xy4-2/3a 1,897,000 hectares 10.24%
 
ass.: Xk
 
inc.: Rc I
 
phase: stony
 
climate: subtropical semi-arid Mediterranean
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BROAD SOIL REGIONS OF SYRIA ( FAQ-Unesco 1977) 

EJ XEROSOLS
 
Em YERIMOSOLS 

~1LETHOSOLS 

U 'LUVISOLS 

nVERTISOLS
 

N CAMISOLS 

mFLU VIS OLS 
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YER.NOSOLS 5,689,000 hectares; 30.7% of area
 

Luvic Yermosols (Map symbol: YI) 

Y119-3ab 1,372,000 hectares; 7.41% 
ass.: I Yk 
incl: Rc 
phase: stony 
climate: Hot subtropical desert 

Y130-3a 28,000 hectares; 0.15%
 
ass.: Yk
 
inc.: Yy
 
climate: Hot subtropical desert
 

Gypsic Yermosols (Map symbol: Yy)
 

Yyl0-2/s 3,515,000 hectares; 19.02
 
ass:I Yk
 
phase: petrogypsic
 
climate: hot subtropical desert
 

Yyl!-2/3a 774,000 hectares; 4.22
 
ass: Yk
 
inc: I
 
phase: stony
 
climate: hot subtropical desert
 

LITHOSOLS (Map symbol: 
 I-) 2,921,000 hectares; 9.44% of area
 

I-Be-Lc-2/3c 63,000 hectares: 0.34%
 
phase: stony
 
climate: subtropical Mediterranean
 

I-Xk-2c 1,687,000 hectares: 9.1%
 
phase: stony
 
climate: hot 
subtropical desert; subtropical semi-arid Mediterranean
 

I-'Yk-2ab 1,171,000 hectares: 6.3%
 
-hase: stony
 
climate: subtiropical semi-arid Mediterrancan
 

LUVISOLS 1,260,000 hectares; 6.8% of area
 

Chromic luvisols (Map symbol: Lc) 6.8% of area
 

Lc63-3bc 702,000 hectares: 3.79%
 
ass.: Bk I
 
inc.: Rc
 
phase: stony
 
climate: subtropical Mediterranean
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Lc69-3a 558,000 hectares: 3.01%
 
ass.: Lk
 
inc: I
 
phaae: stony
 
climate: subtropical Mediterranean
 

VERTISOLS 958,000 hectares; 5.6% of area
 

Chromic Vertisols (Map symbol: Vc) 958,000 hectares; 11.952 of area
 

Vcl-3 94,000 hectares: 0.51%
 
climate: subtropical Mediterranean
 

Vc46-3a 31,000 hectares 0.17%
 
ass: By
 
inc.: Lc
 
climate: subtropical Mediterranean
 

Vc47-3b 654,000 hectares 3.5%
 
ass: Bk By
 
inc: ! Lc
 
phase: stony
 
climate: hot subtropical desert; subtropical Mediterranean
 

Vc48-3a 179,000 hectares 0.97%
 
ass: Gc
 
inc: Jc Z
 
climate: subtropical semi-arid Mediterranean
 

Pellic vertisols (Map symbol: Vp) 94,000 hectares; 10.5t% of area
 

Vp39-3b
 

ass: Bv
 
incl. Rc Bk
 
climate: subtropical Mediterranean
 

CAMBISOLS 649,000 hectares; 3.54% of area
 

Eutric cambisols (Map symbol: Be) 101,000 hectares: 0.542 of land
 

Be-65-ab
 
ass. Bk Lc Re
 
inc. V Je
 
phase: stony
 
climate: subtropical Mediterranean
 

Vertic cambisols (Map symbol: Bv) 548,000 hectares: 3.02 of land
 

Bvl5-3b
 
ass.: Lo Vc
 
inc: E I
 
phase: stony
 
climate: subtropical semi-arid Mediterranean
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FLUVISOLS 532,000 hectares; 2.87% of area
 

Calcaric fluvisols (Map symbol: Jc)
 

Jc36-2/3a 
 532,000 hectares: 2.87%
 
inc.: Bk Z G
 
phase: saline
 
climate: 3.27, 6.87
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AREA, PRODUCTION & YIELD OF CULTIVATED LANDS UNDER CROPS BY MOHAFAZAT. 1977 
Aram (lCO he.) Production (1000 T.)


Table 17(4__ _ 
Source: 

_ _ 
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_ 
Arab Republic. Central Bureau of Statistics. 1978.
_ _ _ 
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