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4. Agriculture and Irrigation Practices 
4.1 CYPRUS
4.1.1 Cultivable areas 

The total Agricultural land covers an area of about 200.000 hectares(Agricultural Statistics 2001). From these 92.300 hectares represent temporary crops (46,5%) and 41.300 hectares permanent crops (20,8%). The remaining 55.400 hectares represent fallow, uncultivated, grazing, forest and scrub or deserted land with 5%, 24%, 1% and 3% respectively, (Table 1). 
From 1985 to 2001, the Agricultural land decreased by 6% mainly due to urban development.  

Table 1: Agricultural Land, 2001

	LAND USE
	Irrigable Area

(*1000 hectares)
	Total Area (*1000 hectares)

	CROP AREA
	35,2
	133,6

	Temporary crops
	19,2
	92,3

	Cereals
	4
	56

	Legumes
	0,5
	0,8

	Industrial Crops
	0,5
	0,5

	Fodder crops
	4,5
	25,3

	Vegetables and melons
	9,7
	9,7

	Permanent Crops
	16
	41,3

	Vines
	2,5
	18,2

	Citrus
	5,4
	5,4

	Fresh fruit
	3,6
	3,6

	Nuts
	1,2
	3,9

	Olives and Carobs
	3,3
	10,2

	FALLOW LAND
	1,5
	9,5

	GRAZING LAND
	0
	1

	UNCULTIVATED LAND
	1,5
	47,8

	SCRUB AND DESERTED LAND
	0
	6,6

	TOTAL
	38,2
	198,5


Source: Agricultural Statistics, Series II, Report No 33, Statistical Service.

4.1.2 Contribution of agriculture to GDP

The economy is basically tourism and services with a minor role from agriculture, mining etc. The tourism with an annual number of visitors around 2.4 million contributes around 20% to the GDP. The contribution of agriculture to GDP amounted 3,7% for 2001. 

4.1.3 Percentage of the labor force employed in agriculture 

Employment in the Agricultural sector is 23.400. The share of employment in agriculture in relation to the total labor force was 7,1% in 2001.During the past few years a marginal decrease has been recorded, mainly due to the decrease in demand for labor for agricultural activities

4.1.4 Types of crops cultivated 

The main temporary crops are cereals with 61% of the total area under temporary crops, followed by fodder crops with 27,4% and vegetables with 10,5%. The main permanent crops are grapes with 44,1% of the total area under permanent crops, followed by olives and carobs with 24,5%, citrus with 13,1%, nuts with 9,4% and fruits with 8,7%.

4.1.5 Area of irrigated regions 

Irrigated land accounts 38.200 hectares or 19,2% of the total area enumerated. Of this 51% was irrigated from water pumped from boreholes, 39,2% from dams, 6,3% from rivers and 3,5% from springs.

4.1.6 Types of crops irrigated 

From 35.200 hectares of irrigated crops, 19.200 refer to temporary crops, while 16.000 refer to permanent crops. The main irrigated temporary crops were vegetable and melons with 27,6%, followed by fodder crops with 12,8% and cereals with 11,4%. The main irrigated permanent crops were citrus with 15,3% followed by fresh fruits with 10,2%, olives and carobs with 9,4% and Vines with 7,1%.

The percentage of water demand for permanent and annual grop is 59% and 41%, respectively (Figure 1). This accounts 95, 8 MCM/year and 65, 5 MCM/year. 
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Figure 1:
Distribution of water demand for permanent and annual crops

4.1.7 Types of irrigation 
Modern irrigation systems have been used in Cyprus agriculture for the last 30 years.  Due to the relatively high installation cost the drip method was initially used for irrigation of high value crops, such as greenhouse vegetables and flowers. At a later stage the installation cost was reduced, and the use of drippers, minisprinklers and low capacity sprinklers was expanded for irrigating trees and field vegetables. Proper hydraulic design of the irrigation systems, offered free of charge by the Ministry, coupled by a subsidy of the installation cost, resulted in a rapid expansion of the new irrigation systems. It is estimated that currently over 95% of the total irrigated land of the country is being served by modern irrigation methods.

4.1.8 Area of the region irrigated by non-conventional water resources
At the moment the only non-conventional water resources used for irrigation is treated wastewater. The only available data is for Limassol Treatment Plant where the area irrigated by treated water represents only the 0,5% of the total irrigable area. We have to take under consideration that large amounts of treated wastewater are used for landscaping (e.g. larnaca, Ayia Napa and Paralimni). Especially at hotels the effluent is used for the irrigation of their gardens.

4.2 JORDAN

4.2.1 Cultivable areas
All areas are given in dunum which corresponds to 0.1 ha. 
Table 2: Total, irrigated, and rainfed areas planted with fruit tress, field crops, and vegetables in Jordan in general and in the mountain height and Jordan valley in particular (area in 000 Dunum) in 2002.

	
	IRRIGATED AND RAINFED AREA IN 000 DONUM

	
	MOUNTAIN HEIGHT REGION
	JORDAN VALLEY REGION
	GRAND TOTAL AREA

	CROP
	TOTAL 
	IRRIG.
	RAINFED
	TOTAL
	IRRIG.
	RAINFED
	TOTAL
	IRRIG.
	RAINFED

	FRUIT TRESS
	766.3
	240.9
	525.4
	116.8
	115.2
	1.6
	883
	356.1
	526.9

	FIELD CROPS
	1320
	41.5
	1278
	33.7
	32.8
	0.9
	1380.2
	74.3
	1305

	VEGETABLES
	187.0
	164.1
	22.9
	155.6
	154.8
	0.9
	342.7
	318.9
	23.7

	TOTAL
	2273.3
	446.6
	1827.1
	306.1
	302.7
	3.4
	2605.9
	749.3
	1856.6


4.2.2 Contribution of agriculture to GDP 
Table 3: The contribution of agriculture to GDP 
	YEAR
	AGRICULTURE CONTRIBUTION TO GDP



	1997
	3.55 %

	1998
	3.36 %

	1999
	2.62 %

	2000
	2.52 %

	2001
	2.38 %

	2002
	2.48 %


4.2.3 Percentage of the labor force employed in agriculture
According to some estimations based on the available statistics the percentage of the labor force in agriculture is about 7.6%. 
4.2.4 Types of crops cultivated 

Table 4: Area, and production of different field crops grown in Jordan in general and in the mountain height and Jordan valley in particular 
(area in 000 Dunum and production in M ton).

	
	AREA (000 DUNUM), PRODUCTION (M TON)

	
	MOUNTAIN HEIGHT REGION
	JORDAN VALLEY REGION
	GRAND TOTAL AREA

	CROP
	PLANTED AREA
	HARVESTED AREA
	PROD.
	PLANTED AREA
	HARVESTED AREA
	PROD.
	PLANTED AREA
	HARVESTED AREA
	PROD.

	WHEAT
	407.6
	308
	41.9
	19.5
	19.5
	1.9
	427
	327.5
	43.8

	BARLEY
	844.4
	546.6
	55.8
	7.1
	7.1
	1
	851.5
	553.8
	56.8

	LENTILS
	13.2
	11.9
	1.7
	0
	0
	0
	13.2
	11.9
	1.7

	VETCH
	7.8
	7.8
	0.7
	0
	0
	0
	7.8
	7.8
	0.7

	CHICKPEA
	16.4
	16.3
	3
	0.2
	0.2
	0.1
	1.6
	16.5
	3.1

	MAIZE
	0.3
	0.3
	1.9
	4.5
	4.5
	11.9
	4.8
	4.8
	13.8

	TOBACCO
	3.5
	3.5
	0.6
	0
	0
	0
	3.5
	3.5
	0.6

	GARLIC
	0.6
	0.6
	2
	0
	0
	0
	0.6
	0.6
	2

	COMMON VETCH
	5.7
	5.7
	1
	0
	0
	0
	5.7
	5.7
	1

	SESAME
	0.3
	0.3
	0.1
	0
	0
	0
	0.3
	0.3
	0.1

	CLOVER
	19.5
	19.5
	210.1
	2.4
	2.4
	20.5
	21.9
	21.9
	230.6

	OTHERS
	1.1
	1.1
	0.3
	0
	0
	0
	1.1
	1.1
	0.3

	TOTAL
	1320.4
	921.7
	
	33.7
	33.7
	
	1380.2
	981.5
	


Table 5: Area, number, and production of different fruit tress grown in Jordan in general and in the mountain height and Jordan valley in particular (area in 000 Dunum, number of trees in 000 tree, and production in M ton).

	
	AREA (000 DUNUM), NUMBER OF TREES (000 TREE), AND PRODUCTION (M TON)

	
	MOUNTIN HEIGHT REGION
	JORDAN VALLEY REGION
	GRAND TOTAL AREA

	CROP
	area
	Trees# 
	production
	area
	Trees# 
	production
	area
	Trees# 
	production

	CITRUS
	2.2
	69
	2.0
	75.4
	2213
	122.2
	77.6
	2282
	124.2

	OLIVES
	637.8
	8414
	176.4
	7.0
	156
	4.5
	644.8
	8570
	180.9

	GRAPES
	35.0
	1926
	31.5
	4.1
	340
	3.2
	39.0
	2266
	34.8

	FIGS
	5.4
	158
	3.7
	0.3
	23
	0.5
	5.7
	181
	4.2

	ALMONDS
	4.8
	176
	2.5
	0
	0
	0
	4.8
	176
	2.5

	PEACHES
	15.8
	664
	13.5
	0.4
	17
	0.6
	16.1
	681
	14.0

	PLUMS
	6.5
	271
	7.7
	0
	0
	0
	6.5
	271
	7.7

	APRICOTS
	7.7
	335
	6.2
	0.1
	5
	0.2
	7.8
	340
	6.4

	APPLES
	38.5
	2696
	36.3
	1.2
	66
	3.0
	39.7
	2762
	39.2

	POMEGRANATES
	2.6
	98
	2.7
	1.3
	65
	2.5
	4.0
	163
	5.2

	PEARS
	2.7
	124
	2.0
	0
	0
	0
	2.7
	124
	2.0

	GUAVA
	0.5
	21
	0.7
	1.3
	58
	1.3
	1.8
	79
	2.0

	DATES
	1.2
	16
	0.8
	2.3
	47
	1.3
	3.5
	63
	2.1

	BANANAS
	0.2
	19
	0.3
	22.6
	2408
	47.1
	22.8
	2427
	47.4

	NECTARINES
	1.3
	56
	1.1
	0
	0
	0
	1.3
	56
	1.1

	CHERRY
	1.9
	81
	4.7
	0
	0
	0
	1.9
	81
	4.7

	OTHERS
	2.2
	128
	2.9
	0.9
	21
	1.1
	3.1
	150
	4.0

	TOTAL
	766.3
	15253
	
	116.8
	5421
	
	883.0
	20673
	


Table 6: Area and production of different vegetables grown in Jordan in general and in the mountain height and Jordan valley in particular 
(area in 000 Dunum and production in M ton).

	
	AREA (000 DUNUM) AND PRODUCTION (M TON)

	
	MOUNTIN HEIGHT REGION
	JORDAN VALLEY REGION
	GRAND TOTAL AREA

	CROP
	AREA
	PRODUCTION
	AREA
	PRODUCTION
	AREA
	PRODUCTION

	TOMATO
	39.9
	154.1
	36.7
	205.7
	76.6
	359.8

	SQUASH
	12
	17
	12.3
	30.7
	24.3
	59.4

	EGGPLANTS
	1.7
	4.7
	18
	54.7
	19.7
	59.4

	CUCUMBER
	4.7
	24.7
	5.7
	92.8
	10.4
	116.9

	POTATO
	17.6
	52.9
	17.4
	52.5
	35
	105.3

	CABBAGE
	6.6
	15.9
	3.7
	13.2
	10.3
	29.1

	CAULIFLOWER
	31
	51.3
	2.4
	7.8
	33.4
	59.1

	HOT PEPERS
	0.4
	0.5
	3.5
	13.2
	3.9
	13.7

	SWEET PEPERS
	1.6
	3.5
	3.3
	16
	4.9
	19.5

	BROAD BEAN
	5.7
	11.1
	4.1
	7.2
	9.8
	18.2

	STRING BEAN
	3.4
	3.2
	6.2
	15.2
	9.6
	18.4

	PEA
	2.7
	1.58
	0.1
	0.2
	2.8
	1.7

	COW-PEA
	0.4
	0.2
	0.6
	1.2
	1
	1.4

	JEW'S MELLOW
	0.5
	0.8
	14.9
	54.3
	15.3
	55.1

	OKRA
	5.7
	8.5
	2.5
	7
	8.2
	15.5

	LETTUCE
	6.7
	12.9
	3.1
	6.8
	9.8
	19.7

	SWEET MELON
	4.5
	12.2
	5.5
	24.3
	10.1
	36.5

	WATERMELON
	10.6
	42
	5.8
	29.8
	16.4
	71.8

	SPINACH
	2
	5.2
	0.6
	2
	2.6
	7.2

	ONION GREEN
	9.2
	29.7
	2.5
	14.7
	11.6
	44.4

	ONION DRY
	10.5
	28.5
	1.3
	5.2
	11.7
	33.7

	SNAKE CUCUMBER
	1.5
	2.3
	0.3
	1
	1.8
	3.4

	TURNIP
	0.1
	0.2
	0.1
	0.2
	0.2
	0.5

	CARROTS
	2
	5.8
	1
	2.3
	2.9
	8.1

	PARSLEY
	2.8
	6
	1.6
	4.8
	4.4
	10.8

	RADISH
	0.2
	0.4
	0.5
	1.6
	0.7
	2

	OTHERS
	3.2
	4.9
	1.9
	6.4
	5.2
	11.3

	TOTAL
	187
	
	155.6
	
	342.7
	


4.2.5 Area of irrigated regions and crops 
Table 7: Irrigated and Non-Irrigated Areas under Tree Crops, Field Crops and Vegetables (1994-2002)
	year
	Crops 
	Total Area (Dunum) 
	Irrigated Area (Dunum) 
	Non-Irrigated Area (Dunum) 

	2002
	Fruit Trees 
	883,033.1
	356,085.7
	526,947.4

	
	Field Crops 
	1,354,130.2
	74,310.9
	1,279,819.3

	
	Vegetables 
	342,679.3
	318,937.8
	23,741.5

	2001
	Fruit Trees 
	873,551.2
	348,974.7
	524,576.5

	
	Field Crops 
	1,381,038.1
	106,057.0
	1,274,981.0

	
	Vegetables 
	305,620.9
	301,295.2
	4,325.7

	2000
	Fruit Trees
	869,450.7
	348,189.6
	521,261.1

	
	Field Crops 
	1,155,785.5
	110,308.3
	1,045,477.2

	
	Vegetables 
	328,817.4
	310,618.3
	18,199.1

	1999
	Fruit Trees 
	857,275.7
	339,691.0
	517,584.7

	
	Field Crops 
	1,839,854.2
	109,737.2
	1,730,117.0

	
	Vegetables 
	357,413.7
	338,121.2
	19,292.4

	1998
	Fruit Trees 
	846,466.3
	336,805.5
	509,660.8

	
	Field Crops 
	1,719,024.9
	117,167.0
	1,601,857.9

	
	Vegetables 
	337,993.5
	317,640.6
	20,353.0

	1997
	Fruit Trees 
	831,437.1
	330,067.7
	501,369.4

	
	Field Crops 
	1,608,070.2
	131,679.0
	1,476,391.2

	
	Vegetables 
	302,823.8
	277,690.7
	25,133.1

	1996
	Fruit Trees 
	718,802.8
	235,991.2
	482,811.6

	
	Field Crops 
	1,211,970.5
	106,110.2
	1,105,860.3

	
	Vegetables 
	271,482.4
	258,525.8
	12,956.7

	1995
	Fruit Trees 
	707,088.4
	228,433.0
	478,655.5

	
	Field Crops 
	1,499,647.9
	111,791.4
	1,387,856.5

	
	Vegetables 
	429,308.9
	392,412.0
	36,897.0

	1994
	Fruit Trees 
	695,923.7
	695,923.7
	0.0

	
	Field Crops 
	1,177,201.3
	139,268.9
	1,037,932.4

	
	Vegetables 
	313,242.6
	302,664.6
	10,578.0


4.2.6 Types of irrigation 
Treated wastewater is discharged to open Wadis where it flows either to the reuse sites or to dams, where it is mixed with rain water or base flows. Table 8 indicates the reservoirs and the amount of treated wastewater impounded in each one. Different irrigation methods are used depending on the effluent quality, crops irrigated and the availability of mixing water. Furrow, flooding and drip irrigation methods are used, while sprinkler irrigation is not used in compliance with the Jordanian Standards for reuse from a health point of view.

Table 8: Treated Wastewater Storage
	Reservoir
	Effluent source
	Effluent stored (MCM)

	King Talal Reservoir
	· As-Samra WWTP

· Baqa'a , Jerash & Abu-Nsair WWTPs
	53.95

3.8

	Wadi Shueib Reservoir
	· Salt WWTP


	1.0

	Kafrein Resrvoir
	· Wadi Essir WWTP


	0.05

	                                       Total
	58.8


4.2.7 Area of the region irrigated with reused or other non-conventional water resources 

More the ¾ of the treated wastewater are actually stored and mixed with the fresh water of the largest water reservoir (King Talal Dam) which irrigate the main irrigated area of Jordan Valley.  Therefore, it is more reliable to estimate the % of area from the fraction of treated wastewater to total irrigation water which is about 13%

4.3 LEBANON

4.3.1 Cultivable areas  
In 1999, 248,000 hectares of lands were cultivated (24 % of the Lebanese territory), of which 42 % were irrigated and 2 % were under greenhouse production (MOA/FAO, 2000). An additional 53,137 ha were fallow lands abandoned for more than five years. Almost 42 % of the exploitable agricultural land is located in the Bekaa, which also accounts for 52 % of the total irrigated land (Figure 2).
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Figure 2: Irrigated and Non-Irrigated Lands by Mohafaza/Caza

(MOA/FAO, 2000)

4.3.2 Contribution of agriculture to GDP 

Lebanon’s economic infrastructure was seriously damaged during the 1975-1991 civil war, but peace enabled the central government to restore control in Beirut. A financially sound banking system and resilient small- and medium-scale manufacturers helped in economic recovery. Family remittances, banking services, manufactured and farm exports, and international aid provided the main sources of foreign exchange. Real GDP grew 8 % in 1994, 7 % in 1995, 4 % in 1996 and in 1997 but slowed to 2 % in 1998, -1 % in 1999, and -0.5 % in 2000. Growth recovered slightly in 2001 to 1 %. During the 1990s, annual inflation fell to almost 0 % from more than 100 %. The planned privatization of state-owned enterprises had not occurred by the end of 2002, and the government had successfully avoided a currency devaluation and debt default in 2002. Some of the most prominent economic indicators are provided in Table 9.

Table 9: Economic Indicators Status

	Economic Indicator
	Status

	GDP: purchasing power parity
	$ 18.8 billion (2001 est.)

	GDP-real growth rate
	1 % (2001 est.)

	GDP-per capita: purchasing power parity
	$ 5,200 (2001 est.)

	GDP-composition per sector
	Agriculture: 12 %

	
	Industry: 21 %

	
	Services: 67 % (2000)

	Population below poverty line
	28 % (1999 est.)

	Inflation rate (consumer prices)
	0.5 % (2001 est.)

	Labor force
	1.5 million 

	 
	In addition, there are as many as 1 million foreign workers (1999 est.) (2001 est.)


                       * CIA, 2002

4.3.3 Percentage of labor force employed in agriculture 

The percentage of the labor force employed in agriculture is about 28 % of a total of 2.5 million labor force (1.5 million local and 1.0 million foreign). It is estimated that the number of permanent labor that work in agriculture is in the range of 195,000 and the temporary (seasonal) labor is about 505,000. These figures include people working in the para-agricultural field, such as selling fertilizers, pesticides, agricultural equipment, etc.

4.3.4 Types of crops cultivated 

Lebanon produces crops in five major categories: cereals, fruits (not including olives), olives, industrial crops (e.g., sugar beet, tobacco), and vegetables. Fruit and olive trees occupy 45 % of the total cultivated area, and have increased by about 230,000 dunums (1 dunum = 1,000 m2) in the past 10 years (Table 10). The area covered by greenhouse production has also significantly increased over the past years, from 6,700 dunums in the late 1980s to almost 50,000 dunums in 1999. 

Agricultural production is concentrated in the Bekaa, which accounts for 42 % of total cultivated land. The Bekaa hosts 62 % of the total area used for industrial crops (including sugar beet, tobacco, and vineyards) and 57 % of the total area used for cereal production (Table 11). The North (Akkar and Koura regions) host 40 % of the area used for olive production in the country. Fruit trees cover 24 % of the total cultivated area. More recent and detailed tables containing agricultural land size and production rate for all types of crops cultivated in Lebanon for the years 2000 and 2001 are found in Appendices D & E. 

Crop production relies heavily on agro-chemicals, including several pesticide derivatives and fertilizers. Agriculture in Lebanon is also increasingly shifting to irrigated production, thereby putting added pressure on dwindling water resources. Increased irrigation implies more groundwater pumping, leading to salinity buildup in the soil matrix.

Table 10: Area Cultivated by Major Crop Type
	Crop Type
	Area cultivated (1000m2)
	Percent change

	
	Period 1980-1995 1/
	1999 2/
	

	Cereals
	(1989)         1,020,000
	518,420
	-49%

	Fruit trees
	(1989)            560,000
	595,147
	+6%

	Olives
	350,000
	524,213
	+50%

	Industrial crops
	n/a
	247,265
	n/a

	Vegetables
	(1988)            230,000
	452,320
	+97%

	Other
	n/a
	142,000
	n/a

	Total
	(1980)           2,850,000
	2,479,365
	-13%

	
	(1986)           2,740,000
	
	-9.50%


          1/ METAP/ERM, 1995 (reported values cover different years)

             2/ MOA/FAO, 2000

Table 11: Land Used for Major Types of Crops by Mohafaza (Dunums)

	Mohafaza/Caza  
	Cereals
	Fruit Trees
	Olives
	Industrial Crops
	Vegetables

	Mount Lebanon
	3,140
	97,820
	77,678
	1,613
	31,100

	North 
	120,380
	135,685
	209,628
	37,769
	128,584

	Bekaa
	297,737
	217,570
	31,443
	153,232
	259,743

	South
	37,638
	123,304
	89,340
	14,625
	20,753

	Nabatiyeh
	59,525
	20,768
	116,124
	40,026
	12,141

	Lebanon
	518,420
	595,147
	524,213
	247,265
	452,321


       * Source: MOA/FAO, 2000

Following more information of the agriculture production is provided in table format. 

Table 12: Description of the agricultural production for the years 2000, 2001

	Type of Production
	2000
	2001

	
	Area in hectares
	Production (thousands tons)
	Area in hectares
	Production (thousand tons)

	Cereals
	 
	 
	 
	 

	Wheat
	40,045
	108.1
	43,606
	139.5

	Corn
	876
	3.5
	879
	3.8

	Hay
	8,689
	9.4
	7,040
	8.1

	Others
	648
	29.1
	529
	20.6

	Total
	50,258
	150.1
	52,054
	172

	Groves
	 
	 
	 
	 

	Dry Beans
	63
	0.1
	60
	0.1

	Dry Broad Beans
	139
	1.5
	138
	1

	Lentils
	685
	0.8
	450
	0.5

	Chickpeas
	2,573
	2.2
	1,950
	1.9

	Green Peas
	338
	4.4
	310
	4.4

	Green Beans
	2,759
	45.9
	2,468
	41.6

	Green Broad Beans
	1,068
	9
	1,190
	10.6

	Others
	89
	1.1
	89
	1.2

	Total
	7,714
	65
	6,655
	61.3

	Vegetables with leaves
	 
	 
	 
	 

	Artichoke
	80
	0.8
	80
	0.8

	Cornflower
	442
	11.5
	394
	13.2

	Cabbage
	662
	18.4
	686
	20.9

	Lettuce
	1,358
	47.5
	1,093
	35.1

	Vegetables for Salad
	1,638
	41.8
	1,584
	40.6

	Spinach
	98
	3.3
	105
	3.5

	Others
	309
	3.4
	273
	2.7

	Total
	4,587
	126.7
	4,215
	116.8

	Legumes
	 
	 
	 
	 

	Melon
	699
	21.6
	465
	14.9

	Capsicum
	395
	6.9
	280
	5.9

	Cucumber
	3,663
	149.4
	4,106
	161

	Eggplant
	988
	27.9
	752
	21.6

	Zuchini
	1,128
	24.2
	697
	16.6

	Bamia
	335
	1.1
	293
	1.3

	Tomatoes
	4,660
	235
	4,350
	247

	Watermelon
	2,050
	57
	2127
	61

	Total
	13,918
	523.1
	13,070
	529.3

	Root plants
	 
	 
	 
	 

	Potatoes
	12,913
	275
	11,943
	257

	Onion
	4,564
	157.6
	4,120
	144.2

	Garlic
	550
	11
	490
	11

	Carrots
	358
	8.2
	439
	10.8

	Others
	305
	6.1
	280
	5.8

	Total
	18,690
	457.9
	17,272
	428.8

	Industrial Plants
	 
	 
	 
	 

	Beetroot
	7,027
	341.7
	270
	15.2

	Tobacco
	8,726
	10.8
	9,110
	12.8

	Others
	1,367
	2.8
	1,488
	2.9

	Total
	17,120
	355.3
	10,868
	30.9

	Fruits
	 
	 
	 
	 

	Orange
	8,820
	152.4
	8,900
	155.8

	Mandarine
	2,200
	49.8
	2,250
	46.1

	Lemon
	3,629
	103.7
	3,607
	103.1

	Grapefruit
	556
	11.8
	535
	11.5

	Apple 
	9,302
	126.7
	9,460
	112

	Pear
	3,063
	36.6
	3,058
	30.8

	Apricot
	5,475
	20
	5,781
	19.6

	Cherry 
	7,596
	45.4
	7,589
	42.3

	Peach
	2,848
	29.7
	2,848
	27.6

	Plum
	2,384
	25.7
	2,400
	34.2

	Grapes for industry
	2,709
	24.4
	2,800
	27.2

	Grapes for tables
	11,376
	88.2
	11,022
	89

	Strawberry
	968
	27.3
	1,020
	29.7

	Avocado
	290
	3
	286
	4.4

	Banana
	2,748
	65.6
	2,748
	66.7

	Figs
	2,970
	17.8
	2,930
	16.5

	Pomegranate
	1,138
	8.7
	1,196
	7.6

	Persimmon Kaki
	628
	6.4
	700
	5.9

	Others
	2,714
	27.5
	2,713
	28.7

	Total
	71,414
	870.7
	71,843
	858.7

	Olives
	55,646
	189.5
	56,834
	85.8

	Other Trees
	 
	 
	 
	 

	Almond
	6,478
	24.7
	6,561
	23.9

	Pine
	6,100
	1
	5,980
	1.9

	Others
	730
	0.7
	780
	0.9

	Total Other Trees
	14,025
	28.8
	14,106
	29.9

	Seeds, Flowers, Bulbs, Ornamental Plants
	1,950
	-
	1,950
	-

	Feedstock
	4,518
	19.5
	3,884
	16.6

	Total 
	259,840
	2,786.60
	252,751
	2,330.10


              * MOA, 2001
Table 13: Import and Export of Cereals and Groves

	Cereals
	Import (million L.L)
	Export (million L.L)

	
	1999
	2000
	2001
	1999
	2000
	2001

	Wheat
	80,698
	82,436
	79,013
	32
	12
	24

	Corn
	44,984
	45,480
	48,201
	46
	8
	15

	Hay
	14,733
	9,728
	10,979
	141
	0
	1

	Rice
	36,579
	29,815
	23,273
	1,158
	1,160
	299

	Others
	729
	2,211
	1,597
	6
	6
	17

	Total
	177,723
	169,670
	163,063
	1,383
	1,186
	356


             * MOA, 2001

	Groves
	Import (million L.L)
	Export (million L.L)

	
	1999
	2000
	2001
	1999
	2000
	2001

	Dry Beans
	6,215
	6,808
	4,319
	144
	116
	135

	Dry Broad Bean
	3,928
	4,035
	3,995
	75
	168
	116

	Lentils
	5,126
	5,589
	6,170
	478
	555
	438

	Chickpeas
	8,083
	11,735
	13,651
	99
	169
	502

	Peas
	1,937
	1,747
	3,841
	47
	73
	77

	Green Beans
	2,995
	4,714
	5,038
	41
	32
	30

	Green Broad Beans
	0
	682
	3,273
	6
	7
	5

	Others
	5,757
	2,357
	2,343
	281
	152
	369

	Total
	34,041
	37,667
	42,630
	1,171
	1,272
	1,672


           * MOA, 2001

4.3.5 Area of irrigated regions

In 1999, 248,000 hectares of lands were cultivated (24 % of the Lebanese territory), of which 42 % were irrigated and two percent were under greenhouse production (MOA/FAO, 2000). An additional 53,137 hectares were fallow lands abandoned for more than five years. Almost 42 % of the exploitable agricultural land is located in the Bekaa, which also accounts for 52 % of the total irrigated land (see the Figure 2).

4.3.6 Types of crops irrigated  

During the period 1992-94, the total cultivated area was estimated at 189,206 ha, of which 104,120 ha consisted of annual crops and 85,086 ha consisted of permanent crops, mainly fruit trees and olives (FAO, 2003). 

As for the type of irrigated crops, Lebanon produces crops in five major categories: cereals, fruits (not including olives), olives, industrial crops (e.g., sugar beet, tobacco), and vegetables. Fruit and olive trees occupy 45 percent of the total cultivated area, and have increased by about 230,000 dunums (1dunum=1,000 m2) in the past 10 years (Tables 10, 11).
4.3.7 Types of irrigation    
There is a high dependence on gravity irrigation which accounts for 64 percent of the total irrigated land and is the predominant method of irrigation with surface water. Compared to sprinkler and drip irrigation, gravity irrigation inherently carries high water losses, due to low system efficiencies and high evaporation losses. While efficiency of gravity irrigation could be significantly improved using optimal water and crop management schemes, the majority of farmers in Lebanon lack basic agricultural training.

The following figure shows the distribution of irrigated lands by water source and irrigation method (Ministry of Environment, 2001).
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Figure 3: Distributions of Irrigated Lands By Water Source

and Irrigation Method (MOA/FAO, 2000)

4.3.8 Area of the region irrigated by non conventional water resources 

Although it is common knowledge that a number of areas are irrigated with raw sewage, a mixture of raw sewage and river water and treated wastewater, however, the actual areas in the regions that practice such irrigation procedures have not been defined.

4.4 MOROCCO
4.4.1 Cultivable areas 
The useful agricultural surface increases with a rate of 8,7 millions of hectares, from 303ha for 1000 inhabitants in the year 2000 to 220ha per capita in the year 2020.

The useful agricultural surface (U.A.S) of the country is estimated at 7.5 millions of hectares, namely the 17% of the total surface of the country. 

For the year 1993 the U.A.S. was estimated to 7,23 millions of hectares, 6,25 of which were occupied by annual agriculture and 0,66 by permanent agriculture. 
4.4.2 Contribution of agriculture to GDP
Agriculture remains on of the dominant sectors of the economic activity of Morocco. It represented approximately 17% of the G.D.P. in 1994, decreased to 13% in 1999 and reached 10% in 2002. However, the agricultural production remains very related to the climatic conditions.
4.4.3 Percentage of the labour force employed in agriculture
The agricultural sector, principal employer of the country, occupies a dominant place in the Moroccan economy. 40% of the working population depends on the agricultural sector (years: 1999-2000), which accounts for 78% of the rural employment. 

4.4.4 Types of crops cultivated
Two types of agriculture are practiced in Morocco: a traditional, using the swing plough or the hoe for satisfying the basic needs, and a modern mechanized one whose products are destined to be exported. The principal production are cereals: wheat (30 % of the cultivated grounds), barley (27 %) and to a lesser extent corn; leguminous plants (broad beans, peas, lenses, beans), horticulture, citrus fruits and sugar plants (18%). Fruit-bearing arboriculture and the olive-trees provide a considerable complement (18.5%).
4.4.5 Area of irrigated regions

The irrigation uses 92% of the resources which are distributed primarily on six large basins serving the nine perimeters of great irrigation (453.300 ha) and the perimeters of small and average hydraulics (120.300 ha). The remaining resources (8%) are used for drinking water supplies and industrial uses. 

The irrigable potential is currently approximately 1,35 million hectares, 843.000 of which are served by great hydraulics and 510.000ha by small and average hydraulics. Moreover, one should add approximately 300.000 ha, which are seasonaly or flood irrigated. This potential remains relatively limited with regards to to the needs of country. Consequently, it would be advisable to be better developed/valorised by the national authorities.
4.4.6 Types of crops irrigated
Table 14: Types of crops irrigated 
	Type of culture
	Production (thousand quintals)*

	
	1997-98
	1998-99
	1999-2000

	Principal Cereals 
	65 490
	37 639
	19 425

	    Durum wheat
	15 444
	7 995
	4 274

	    Common wheat
	28 341
	13 540
	9 533

	    Barleycorn
	19 700
	14 740
	4 668

	    Corn
	2 005
	1 364
	950

	Leguminous plants
	2 448
	1 293
	799

	Oleaginous Cultures 
	1 067
	849
	574

	Industrial Crops 
	41 078
	46 064
	42 023

	Horticulture
	46 185
	46 031
	42 611

	Citrus fruits (thousand tons)
	1 591
	1 303
	1 400


 http://www.mincom.gov.ma/french/generalites/agricu/evaluation/sommaire.htm
4.4.7 Types of irrigation 
The irrigation technique practiced is surface irrigation. The irrigation by spraying is not practiced, apart from some installations in the great hydraulics. The principal cultures irrigated are the cereals. 

4.4.8 Area of the region irrigated by non-conventional sources

The total annual volume of urban wastewater generated was estimated at 370 million m3 in 1990. According to estimations, this amount will reach 500 and 700 million in 2000 and 2020 respectively. This important increase is due to urban population growth, which is estimated at 5% per year.
60 millions m3 of wastewater currently irrigate a surface of more than 7000 ha, which includes arboriculture, fodder crops, cereals and horticulture. However, wastewater is reused in agriculture either without being in any way treated or mixed with water from streams in which it is discharged. 
Table 15: Principal zones of reutilization of wastewater in Morocco*
	Province
	Surface (ha)
	Speculations

	      Marrakech 

      Meknès 

      Oujda

      Fès    

      El Jadida 

      Khouribga 

      Agadir  

      Béni-Mellal 

      Ben guérir   

      Tétouan                                                                                                                              
	2000

1400

1175

800

800

360

310

225

95

70
	Cereals, horticulture, arboriculture

Cereals, horticulture, arboriculture

Horticulture, cereals, arboriculture

Arboriculture, horticulture
Horticulture, fodder crops
Cereals, horticulture
Arboriculture, horticulture, soya, floriculture

Cereals, horticulture, cotton, beetroots
Horticulture, fodder crops, arboriculture

Horticulture, fodder crops

	Total
	7235
	


(* : Source : CSEC, 1994)

4.5 PALESTINE

4.5.1 Cultivable areas 

The occupied Palestinian Territories can be divided into five main ecological sub-regions: the Mediterranean shoreline costal plain, the upper costal plain, the central highlands, the semi-arid eastern slope steppes and the arid semi-tropical Jordan valley.

Data reveal that 1,816 thousand dunums of Palestinian farmland were cultivated in the Palestinian Territory between 2000 and 2001 of which 89.9% in the West Bank and 10.1% in Gaza Strip.

According to 2000-2001 results, plant production including fruit trees constituted 64.7% of the cultivated area of Palestinian Territory. Vegetables and crops produce comprised 9.6% and 25.7 of the cultivated Palestinian areas respectively (Figure 5). 67.5% of Gaza strip's cultivated areas rely on irrigation compared with only 7.3% of the West Banks cultivated area that relies on the same source of irrigation.

4.5.2 Contribution of agriculture to GDP

Agriculture is still the most important economic sector, but its contribution to GDP has decreased from 37% at the end of the 1970s, to 22% in the end of 1980s, then it has declined to 10% at the last ten years.

Table 16: Percentage Contribution to GDP by Economic Activity in the West Bank and Gaza Strip, 1997-2000

	Economic Activity
	Year

	
	1997
	1998
	1999
	2000

	Agriculture and Fishing
	11
	10
	8
	11


Source: Statistical Abstract of Palestine NO. (3), November 2002
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Figure 4: Contribution to the GDP by Sector, Source: World Bank, 2002 

4.5.3 Percentage of the labor force employed in agriculture

The survey results conducted in the year 2001 indicated that, the employed persons were distributed according to place of work. About 61.4 percent working in the West Bank while 24.9 percent working in Gaza Strip and 13.7 percent working in Israel and Israeli colonies.

Results revealed that 34.5 percent of employed persons are working in services, while 19.4 percent are working in commerce, hotels and restaurants and 12 percent working in agriculture, hunting and fishing. (Labor Force Survey).

4.5.4 Types of crops cultivated
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Figure 5: Percentage of Cultivated Area of Fruit trees, Vegetables and Field Crops 
in the Palestinian Territory, 2000/200, Source, (PCBS, April, Agricultural Statistics 2000/2001). 

Fruit trees: About 1,174 thousand dunums of land are used for fruit trees' production, including 1,099 thousand dunums in West Bank and 75 thousand dunums in Gaza Strip. About 80.6% of the area cultivated with fruit in Gaza Strip is irrigated, whereas 98.1% of the total cultivated fruit trees are of the West Bank is irrigated by rain. Most of fruit production in Gaza Strip is citrus production. Olive production forms most of fruit production in the West Bank, making up to 78.5% of fruit trees area in Palestine Territory, followed by 6.1 of grape and 5.6% of almond production 

Vegetables: Results show that 174 thousand dunums of land are used for vegetable production in the Palestinian Territory of which 70.0% in the West Bank and 30.0% in Gaza Strip. About 73.2% of the vegetable area of the West Bank is irrigated while the rest is rainfed. The area of protected vegetables constitutes 40.7 thousand dunums or 23.4% of the vegetable area of the Palestinian Territory. The open irrigated area comprises 53.7% and 22.9% of the area is rainfed (see Figure 6). 
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 Figure 6: Percentage of Vegetables Area in the Palestinian Territories by Agriculture Pattern, 2000/2001, Source: (PCBS,, Agricultural Statistics,, April 2000/2001). 

Field Crops: About 467 thousand dunums of land are used for cereal production. 94.3% of which is rainfed, the rest 5.7% is irrigated. Wheat production comprised 44.1% of the total field crops area.

4.5.5 Area of irrigated regions and types of irrigated crops 

Table 17: Area of Fruit Trees in the Palestinian Territories by Type, 2000/2001
Area: Dunums

	Crop
	Bearing
	Unbearing
	Total Area

	
	Rainfed
	Irrigated
	Rainfed area
	Irrigated Area
	

	Valencia Orange
	-
	20536
	-
	7
	20543

	Sammoty Orange
	-
	8879
	-
	19
	8898

	Lemon
	-
	6583
	1
	563
	7147

	Clement
	-
	3934
	-
	35
	3969

	Navel Orange
	-
	1700
	-
	17
	1717

	Grapefruit
	-
	1039
	-
	-
	1039

	Mandarin
	-
	623
	-
	-
	623

	Poppy
	-
	456
	-
	26
	482

	Francawy orange
	-
	364
	-
	23
	387

	Balady Orange
	-
	150
	-
	-
	150

	Bomaly
	-
	67
	-
	-
	67

	Other citrus
	-
	73
	-
	45
	118

	Olive
	863322
	21426
	33383
	3342
	921473

	Grape
	65554
	1927
	4532
	18
	72031

	Almond(hard)
	53019
	15
	423
	-
	53457

	Plum
	25765
	26
	1526
	-
	27317

	Fig
	13143
	87
	531
	60
	13821

	Almond(soft)
	9800
	7
	2408
	-
	12215

	Aloe
	6656
	-
	24
	-
	6680

	Apricot
	4560
	100
	969
	-
	5629

	Guava
	-
	3593
	-
	250
	3843

	Date
	2133
	1123
	-
	528
	3784

	Peach
	1398
	439
	251
	205
	2293

	Apple
	1528
	324
	198
	15
	2065

	Banana
	-
	1481
	-
	550
	2031

	Pomegranate
	540
	150
	35
	10
	735

	Akadenia
	174
	217
	25
	5
	421

	Pears
	303
	11
	12
	-
	326

	Sumac
	279
	-
	-
	-
	279

	Mango
	-
	203
	-
	16
	219

	Cherry
	100
	-
	50
	-
	150

	Quince
	134
	-
	11
	-
	145

	Avocado
	-
	71
	-
	3
	74

	Pican
	-
	57
	-
	-
	57

	Custard apple
	-
	30
	-
	3
	33

	Nectarine
	-
	10
	-
	18
	28

	Others
	41
	134
	7
	30
	221

	Total
	75835
	1048449
	44386
	5788
	1174458


Source: Agriculture Statistics, 2000/2001, PCBS, October 2002.

Table 18: Area of Vegetables in the Palestinian Territories by Type, 2000/2001. Area: Dunums

	Crop
	Rainfed
	Irrigated
	Plastic House
	French Tunnel
	Surface Tunnel
	Total Area

	Cucumber
	13
	13466
	12503
	237
	1947
	28166

	Squash
	6208
	13107
	19
	-
	5925
	25259

	Tomato
	4200
	9488
	8286
	-
	764
	22738

	Eggplant
	-
	8511
	143
	253
	749
	9656

	Okra
	7832
	670
	15
	-
	745
	9262

	Cauliflower
	593
	8165
	-
	-
	-
	8758

	Maize
	-
	6673
	-
	-
	1470
	8143

	Snake cucumber
	6067
	714
	-
	-
	-
	7681

	Peas
	3335
	2134
	-
	-
	-
	5469

	Kidney bean
	20
	3103
	515
	145
	1067
	4850

	White cabbage
	-
	4811
	-
	-
	-
	4811

	Broad bean
	1167
	3419
	-
	-
	-
	4586

	Jew's mallow
	-
	3006
	1383
	27
	-
	4416

	Hot pepper
	-
	3670
	519
	82
	109
	4380

	Chick-peas
	3308
	545
	-
	-
	-
	3853

	Water melon
	2566
	357
	-
	-
	805
	3728

	Onion(green)
	318
	2660
	-
	-
	-
	2978

	Muskmelon
	1405
	409
	157
	-
	205
	2176

	Spinach
	675
	1484
	-
	-
	-
	2159

	Strawberry
	-
	-
	4
	-
	1736
	1740

	Cowpea
	803
	831
	38
	1
	15
	1688

	Radish
	-
	1150
	-
	-
	-
	1150

	Pumpkin
	731
	301
	-
	-
	-
	1032

	Paprika
	-
	695
	166
	18
	48
	972

	Lettuce
	-
	884
	-
	-
	-
	884

	Turnip
	-
	698
	-
	-
	-
	698

	Parsley
	-
	669
	-
	-
	-
	669

	Cut flower
	-
	-
	550
	-
	-
	550

	Chard
	-
	460
	-
	-
	-
	460

	Kidney bean
	-
	434
	-
	-
	-
	434

	Gourd
	274
	39
	-
	-
	-
	313

	Carrot
	-
	313
	-
	-
	-
	313

	Fennen
	-
	230
	-
	-
	-
	230

	Taro
	-
	100
	-
	-
	-
	100

	Warak lesan
	-
	66
	-
	-
	2
	68

	Garlic (green)
	7
	74
	-
	-
	-
	81

	Red cabbage
	-
	51
	-
	-
	-
	51

	Red beet
	-
	23
	-
	-
	-
	23

	Other
	245
	91
	51
	-
	-
	387

	Total 
	39767
	93501
	24349
	763
	15587
	173967


Source: Agriculture Statistics, 2000/2001, PCBS, October 2002.

Table 19: Area of Field Crops in the Palestinian Territories by Type, 2000/2001.

Area: Dunums

	Crop
	Rainfed
	Irrigated
	Total Area

	Wheat
	205214
	880
	206094

	Barley
	102680
	320
	103000

	Sern
	21635
	-
	21635

	Clover
	19645
	920
	20565

	Lentil
	20314
	-
	20314

	Chick-peas
	18436
	-
	18436

	Vetch
	18414
	-
	18414

	Potato
	205
	16341
	16546

	Dry onion
	11050
	4321
	15371

	Sesame
	4815
	-
	4815

	Tobacco
	3826
	-
	3826

	Sweet potato
	-
	2570
	2570

	Broad bean
	2246
	8
	2254

	Sorghum
	1930
	150
	2080

	Alfalfa
	1655
	-
	1655

	Broom Corn
	1622
	-
	1622

	Anise
	1575
	1
	1576

	Black cumin
	837
	-
	837

	Thyme
	252
	416
	668

	Dry Garlic
	587
	80
	667

	Cumin
	495
	-
	495

	Onion-Tuber
	40
	373
	413

	Dry Cowpea
	125
	60
	185

	Fenugreek
	172
	6
	178

	Seed Onion
	100
	60
	160

	Safflower
	122
	-
	122

	Meramieh
	37
	40
	77

	Sun flower
	71
	5
	76

	Ment
	-
	71
	71

	Chamomile
	1
	50
	51

	Tombak
	12
	-
	12

	Others 
	2257
	80
	2337

	Total 
	440370
	26752
	467122


Source: Agriculture Statistics, 2000/2001, PCBS, October 2002.
Table 20: Cultivated Area of Fruit Trees, Vegetables and Field Crops in the Palestinian Territory, 2000/2001

Area: Dunums

	Region
	Field Crops
	Vegetable
	Fruit Trees
	Grand Total

	
	Rainfed
	Irrigated
	Total
	Rainfed
	Open Irrigated
	Protected
	Total
	Unbearing
	Bearing
	Total
	

	
	
	
	
	
	
	
	
	Irrigated
	Rainfed
	Irrigated
	Rainfed
	
	

	Palestinian Territory
	440370
	26752
	467122
	39767
	93501
	40699
	173967
	5788
	44386
	75835
	1048449
	1174458
	1815547

	West Bank
	402481
	8966
	411447
	32671
	66439
	22669
	121779
	847
	44154
	20055
	1034095
	1099151
	1632377

	Gaza Strip
	37889
	17786
	55675
	7096
	27062
	18030
	52188
	4941
	232
	55780
	14354
	75307
	183170


Source: Palestinian Central Bureau of Statistics, PCBS, October, 2002.

4.5.6 Types of Irrigation 

Surface irrigation is the oldest method of irrigation used in the West Bank and Gaza Strip. Furrows and basins are the most common methods in the region. Basin irrigation is used mostly for irrigating trees, mainly citrus, while furrows methods are used to irrigate vegetables. There is a certain difficulty involved in the management of water distribution in these installations.    

Pressurized irrigation techniques (drip and sprinkler systems) which are common used in the West Bank and Gaza Strip can reduce these water losses. Usually, potatoes, onions, carrots, radishes and spinach are irrigated using permanent sprinkler systems; whereas most vegetables crops under plastic houses or in open fields are irrigated using drip irrigation. The main disadvantage of the drip irrigation system is the susceptibility to clogging by salt precipitation of calcium carbonate, iron oxide, algae and microbial limes. To minimize this problem, water is usually treated by adding acids to dissolve the sediments of calcium carbonate in the emitters. Screen filters are also used to separate suspended solids. 

4.5.7 Area of the region irrigated by reused wastewater or other non-conventional water resources
Unfortunately there is no accurate data regarding waste water reuse and non-conventional water in agricultural sector. Studies and reports show that about 5-10% of wastewater is reused in irrigation in the West Bank. In Gaza Strip some wastewater reuse practices are implemented and few are planned to be applied in the irrigation sector.

4.6 TURKEY 

4.6.1 Cultivable areas

Turkey, with its geographical structure and ecological conditions, has a big potential in terms of quantity in agricultural production and diversity in products. According to 1991 agricultural statistics, the total agricultural land is 23 451 087 ha. By the year 2000, while total area of land used for agricultural applications remained approximately the same, 1 8207 000 ha of this land were cultivated, and 4 826 000 ha was reserved for fallow purposes. Vegetable gardens was 793 000 ha, vineyards 535 000 ha, fruit gardens 1 418 000 ha, and olive gardens was 600 000 ha. Forest area of Turkey is 20 703 000 ha. Land use in Turkey is given in Figure 7. 

4.6.2 Contribution of agriculture to GNP

Comprising 45% of employment and about 15% of national income, agricultural sector has social sector as well as economic sector characteristics. Besides production of essential consumables, in the supply of raw material to other sectors, its share on consumption costs and its significance in export makes the agricultural sector socio-economically important. The share of agricultural sector in Gross National Product was about 40% in the first years of newly founded Turkish Republic. However, with constant costs, it showed decreasing trend that was 36% in 1970’s, 16% in 1990 and 13.5% in 2000.

Agricultural sector prices, which have a 22.2% share in the wholesales price index figure, increased by 30% in 1999 and by 39.8% in 2000. Especially in December 2001, due to the bad weather conditions, agricultural prices increased by 13.2% in a month, which was the highest after 6 years. In spite of the decline in the output, agricultural sector price increase is realized as 65.5% in 2001. In 2002, agricultural sector continued its volatile trend in the inflation data. In the last quarter, food price inflation accelerated as a result of Ramadan, but the year end increase was the lowest figure since the last 15 years. 
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Figure 7: Land use in Turkey (adopted by www.dsi.gov.tr)

4.6.3 Percentage of labor force employed in agriculture

In 1980-2000, the number of employed people in Turkey has been continuously increasing. However, the share of manpower employed in the agriculture sector which has the biggest share in the total employment decreased continuously within this period. While the proportion of people employed in this sector was 60% in 1980, it decreased to 48.4% in 2000. 75.6% of employed females worked in agriculture sector and 42.8% of employed males worked in the services sector intensely in 2000 (State Institute of Statistics, 2000a).
4.6.4 Types of crops cultivated

Turkey is an agricultural country. It has a rich cropland, and there are a lot of crops that has been cultivated. The basic types of crops cultivated in Turkey are, field crops, fruits, vegetables and a sub-categorization is provided below:

Field Crops
: Cereals, Pulses Industrial Crops, Oil Seeds, Tuber Crops

Fruits

: Pome Fruits, Stone Fruits, Citrus, Nuts, Grape-Like Fruits, Green Tea

Vegetables
: Leafy or Stem Edible Vegetables, Leguminous Vegetables, Fruit Bearing   Vegetables, Root Bulb and Tuberous Vegetables, Other Vegetables

According to 2000’s data, distribution of land use as agricultural land, forest area, field crops, vegetable production and fruit production are given in Table 21 and Table 22.
Table 21: Distribution of Agricultural Land and Forest area (adopted from State Institute of Statistics, 2000b)

	Land Use
	Distribution (%)

	Forest
	45.1

	Area Sown
	39.6

	Fallow Land
	10.5

	Fruit
	3.1

	Vegetable
	1.7


Table 22: Percentages of Field crops, Vegetable production and Fruit production (adopted from State Institute of Statistics, 2000b)

	Crops
	Per cent of Production (%)

	Field crops  (63 433 032 tons)
	

	Cereals
	50.6

	Pulses
	2.1

	Industrial crops
	31.5

	Oil seeds
	3.5

	Tuber crops
	12.3

	Vegetable production (22 357 612 tons)
	

	Leguminous
	2.3

	Fruit bearing
	68.5

	Leafy or stem
	5.9

	Melons-Watermelons
	20.6

	Root, bulb and tuberous
	2.4

	Other
	0.3

	Fruit production (14 179 138 tons)
	

	Grape-like fruits
	31.2

	Citrus
	16.6

	Pome fruits
	21.6

	Stone fruits
	25.0

	Nuts fruits
	5.6


A high percentage of production belongs to cereals and fruit bearing in the country.

4.6.5 Area of irrigated regions

According to The General Directorate of State Hydraulic Works feasibility studies, the total area that can be irrigated is 26 million ha of which only 8.5 million ha can be currently irrigated both technically and economically (see Figure 7).  Total irrigation areas that have been managed by SHW and constructed by SHW, other state and private sector between the years 1980–2001 are given in Table 23. Table 24 shows irrigation areas by river basins for 2000, managed by SHW. The operation of most irrigation areas developed by SHW in different provinces of Turkey, are transferred to farmers and private sector (The General Directorate of State Hydraulic Works, 2002). 

Table 23: Irrigation area constructed by SHW or others and managed by SHW (adopted from www.dsi.gov.tr)
	Years
	Area (ha)
	Irrigated Area (ha)
	Irrigation Ratio (%)

	1980
	1 000 574
	652 928
	65.3

	1981
	1 051 356
	764 300
	72.7

	1982
	1 117 040
	831 500
	74.4

	1983
	1 181 985
	837 300
	70.8

	1984
	1 265 065
	927 000
	73.3

	1985
	1 370 870
	1 027 500
	75.0

	1986
	1 457 635
	1 087 300
	74.6

	1987
	1 507 435
	1 050 700
	69.7

	1988
	1 536 230
	1 043 100
	67.9

	1989
	1 597 173
	1 213 530
	76.0

	1990
	1 626 170
	1 114 436
	68.5

	1991
	1 687 894
	1 076 024
	63.7

	1992
	1 722 728
	1 205 092
	70.0

	1993
	1 790 979
	1 196 162
	66.8

	1994
	1 832 006
	1 066 749
	58.2

	1995
	1 897 850
	1 240 275
	65.4

	1996
	1 979 376
	1 319 273
	66.7

	1997
	2 058 148
	1 378 173
	67.0

	1998
	2 154 918
	1 405 553
	65.2

	1999
	2 202 562
	1 438 273
	65.3

	2000
	2 251 625
	1 467 291
	65.2

	2001
	2 292 451
	1 377 810
	60.0

	2002
	2 340 197
	1 471 984
	62.9


Table 24: Irrigation Areas by Basins (2000) managed by SHW (adopted from www.dsi.gov.tr)
	Number
	Name
	Irrigation Area (ha)

	1
	Meric Ergene
	50 669

	2
	Marmara
	19 694

	3
	Susurluk
	79 562

	4
	Kuzey Ege
	12 728

	5
	Gediz
	110 869

	6
	Kucuk Menderes
	1 545

	7
	Buyuk Menderes
	151 031

	8
	Batı Akdeniz
	44 234

	9
	Antalya
	85 645

	10
	Burdur Goller
	23 145

	11
	Akarcay
	21 271

	12
	Sakarya
	97 567

	13
	Batı Karadeniz
	26 520

	14
	Yesilirmak
	79 077

	15
	Kizilirmak
	103 019

	16
	Konya Kapali
	162 593

	17
	Dogu Karadeniz
	40 049

	18
	Seyhan
	130 966

	19
	Asi
	20 150

	20
	Ceyhan
	155 524

	21
	Firat
	311 433

	22
	Dogu Karadeniz
	-

	23
	Coruh
	11 455

	24
	Aras
	77 900

	25
	Van Kapali
	48 400

	26
	Dicle
	25 804

	Total
	
	1 890 850


4.6.6 Types of crops irrigated 

There exist no a statistical information available on amounts, varieties and yields for irrigated crops of permanent and annual plants. There is no explanatory information about the given values that belong to irrigated or dried agricultural crops. The main groups of permanent crops in Turkey are nuts, fruits, pome fruits, stone fruits (olives included), grape and grape like fruits, citrus, tea plantation. The main groups of annual crops in Turkey are cereals, pulses, industrial crops, oil seeds, tuber crops, fodder crops, leafy or edible stem vegetables, fruit bearing vegetables, leguminous vegetables, and other vegetables.

The total agricultural area of Turkey is 28 million ha and 26 million ha of this area has an irrigation potential but economically only 8 million ha can be irrigated. 4.5 million ha was irrigated in agricultural areas in 2002. Irrigable agricultural areas cover 15.5% (4 354 000 ha) of the total agricultural areas of Turkey (www.dsi.gov.tr). Irrigated and non-irrigated agricultural crop groups in Turkey are nuts fruits, pome fruits, stone fruits (olives included), grape and grape like fruits, citrus, tea plantation, cereals, pulses, industrial crops, oil seeds, tuber crops, fodder crops, leafy or edible stem vegetables, fruit bearing vegetables, leguminous vegetables, and other vegetables. Each group includes a lot of vegetables or fruits. Some crops of each group with the production amount in 2000 are given in Table 25 (State of Institute of Statistics, 2002).

Table 25: Production Amounts of Crops (adopted from State Institute of Statistics, 2002) 
	Main Product Group
	Product Type
	Production (ton)

	Nuts Fruits
	Pistachios
	75 000

	
	Almonds
	47 000

	
	Walnuts
	116 000

	
	Hazelnuts
	470 000

	
	Chestnuts
	50 000

	Pome Fruits
	Pears
	380 000

	
	Quinces
	105 000

	
	Apples
	2 400 000

	
	Medlar
	4 600

	
	Loquats
	11 500

	Stone Fruits
	Comel
	12 000

	
	Plums
	195 000

	
	Apricots
	530 000

	
	Cherries
	230 000

	
	Peaches
	430 000

	
	Sour Cherries
	106 000

	
	Wild Apricots
	49 000

	
	Olives
	For table use
	490 000

	
	
	For pressing
	1 310 000

	
	Jujube
	5 300

	Grape and Grape Like Fruits
	Grapes
	3 600 000

	
	Strawberries
	130 000

	
	Bananas
	64 000

	
	Mulberry
	60 000

	
	Figs
	240 000

	
	Persimmons
	12 000

	
	Pomegranates
	59 000

	
	Carobs
	14 000

	
	Kiwi
	1 400

	Citrus Fruits
	Oranges
	1 070 000
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Sour Oranges
	2 200

	
	Grapefruits
	130 000

	
	Lemons
	460 000

	
	Mandarins
	560 000

	Tea Plantation
	Green Leaves
	758 038

	
	Dry Tea Obtained from Green Tea Leaf
	138 770

	Cereals
	Wheat
	21 000 000

	
	Barley
	8 000 000

	
	Rye
	260 000

	
	Oats
	314 000

	
	Spelt
	8 600

	
	Maize
	2 300 000

	
	Millet
	5 300

	
	Rice
	210 000

	
	Canary Grass
	234

	
	Mixed Grain
	10 560


Table 26: Production Amounts of Crops (continued)

	Main Product Group
	Product Type
	Production (ton)

	Pulses Broad
	Beans
	37 000

	
	Peas
	3 100

	
	Chickpeas
	548 000

	
	Dry Beans
	230 000

	
	Green Lentil
	73 000

	
	Red Lentil
	280 000

	
	Kidney Beans
	2 600

	
	Cow Vetches
	134 000

	
	Wild Vetches
	3 600

	
	Fenugreek
	670

	
	Everlasting Pea
	3 480

	
	Grass Pea
	1 037

	Industrial Crops
	Tobacco
	200 280

	
	Sugar Beets
	18 821 033

	
	Hemp Fiber
	1 244

	
	Poppy Capsule
	11 564

	
	Aniseed
	20 000

	
	Cotton Lint
	879 940 

	
	Flax Fiber
	7

	
	Dry Pepper
	21 340

	
	Cumin
	6 900

	
	Lupine
	355

	
	Hop
	740

	Oil Seeds
	Cotton Seed
	1 295 066

	
	Sunflower
	800 000

	
	Sesame
	23 800

	
	Poppy Seed
	11 564

	
	Flax Seed
	173

	
	Hemp Seed
	140

	
	Groundnuts
	78 000

	
	Soybeans
	44 500

	
	Safflower
	18

	
	Rapeseed
	187

	Fodder Crops
	Silage Maize
	700 000

	
	Cow Vetches
	Green
	395 000

	
	
	Dried
	261 000

	
	Wild Vetches
	Green
	360

	
	
	Dried
	800

	
	Alfalfa
	Grain
	1 900

	
	
	Green
	1 807 000

	
	
	Dried
	1 540 000

	
	Sainfoin
	Grain
	1 938

	
	
	Green
	200 000

	
	
	Dried
	330 000


Table 27: Production Amounts of Crops (continued)

	Main Product Group
	Product Type
	Production (ton)

	Leafy or Edible Stem Vegetables
	Cabbages
	622 000

	
	Black Cabbages
	103 000

	
	Artichokes
	24 500

	
	Celery
	16 500

	
	Leaf Lettuce
	118 000

	
	Head Lettuce
	215 000

	
	Spinach
	205 000

	
	Leek
	308 000

	
	Garden Orache
	7 300

	
	Purslane
	2 250

	
	Dill
	1 700

	
	Parsley
	40 000

	
	Mint
	5 000

	
	Rocket
	1 150

	
	Cress
	1 250

	Tuber Crops
	Dry Garlic
	81 000

	
	Dry Onions
	2 200 000

	
	Potatoes
	5 370 000

	
	Beets for Fodder
	140 000

	Fruit Bearing Vegetables
	Melons-Water Melons
	5 805 000

	
	Pumpkins
	72 000

	
	Squash
	260 000

	
	Cucumbers
	1 825 000

	
	Eggplants
	924 000

	
	Okra
	27 500

	
	Tomatoes
	8 890 000

	
	Stuffing Pepper
	390 000

	
	Green Pepper
	1 090 000

	Leguminous Vegetables
	Green Beans
	514 000

	
	Green Peas
	48 000

	
	Green Broad Beans
	45 000

	
	Calavence
	41 000

	
	Cow Pea
	12 000

	Root, Bulb and Tuberous Vegetables
	Green Garlic
	21 000

	
	Green Onions
	228 000

	
	Carrots
	235 000

	
	Horse Radish
	22 500

	
	Red Radish
	145 000

	
	Jerusalem Artichokes
	450

	
	Turnip
	1 500

	Other Vegetables
	Cauliflower
	90 000

	
	Asparagus
	12


4.6.7 Types of irrigation 
Types of irrigation methods applied in Turkey are mainly 95.03 % surface irrigation (2 173 402 ha), 4.71% sprinkler irrigation (107 969 ha) and 0.16% drip irrigation (3 762 ha) (State of Institute of Statistics, 2002). Micro-irrigation methods have not been applied in Turkey yet. Irrigation potential of total water consumption in 1997 was stated as 75%. This portion has been aimed to be decreased to 65% through applying new irrigation techniques and modernization methods by the year 2030. To reach this target, The General Directorate of State Hydraulic Works (SHW) has established new irrigation systems in several agricultural areas in Turkey. A total of 114 479 ha and 8 268 ha agricultural land have been irrigated by using sprinkler irrigation method and drip irrigation method in 2000, respectively. The drip irrigation method has been mostly applied in Adana province with 67% of total micro-irrigation method (State of Institute of Statistics, 2002). Total investment of sprinkler and drip irrigation systems covered 8% of total irrigation budget of Turkey in 2002. The surface irrigation yield with the existing irrigation systems (channels) is approximately 60%. This yield percentage can be increased to 85-90% by applying sprinkler and drip irrigation methods (http://www.tbmm.gov.tr).

4.6.8 Area of the region irrigated by reused wastewater or other non-conventional water resources
Agricultural irrigation applications realized with reused wastewater or other non-conventional water resources are not conducted officially. The common property of The General Directorate of Rural Services and General Directorate of State Hydraulic Works is the usage of groundwater and clean surface waters for irrigation.

Local application examples about irrigation of agricultural areas with non-conventional water resources can be mentioned. For example, wastewater reused for agricultural applications are wide spread in South East Anatolia. The wastewater is commonly used for the irrigation of vegetables in the area. In Siverek, located in South East Anatolia, domestic wastewaters discharged into stream have been reused for agricultural applications. Cotton, wheat and various vegetables are the agricultural products mainly irrigated with wastewater. In this area firstly eggplant, pepper and tomato have been planted. Also cabbage, carrot and spinach known as seconder products have been raised. Due to the fact that these products can be sold at a certain profit, farmers have selected the irrigation method realized with reused wastewater. Some of these areas have been irrigated with surface wastewater by gravity and the others through pumping from wastewater channels. In Siverek, the total area irrigated by wastewater is 165 ha. and the consumption of irrigation water was 1.9 million m3 in 2001 (South-Eastern Anatolia Project – Regional Development Administration, 2002). 

Because of insufficient sewarage facilities and lack of satisfactory treatment, an enourmous amount of domestic wastewater has been discharged into rivers. These water resources have also been used for irrigation. For example, in Trakya, located in North-West Anatolia, 1 560 620  m3 of domestic wastewater has been discharged into the river Evros and 9 000 ha. of agricultural area has been irrigated by the polluted waters (www.tekirdag.gov.tr, www.dsi.gov.tr).

Types of Irrigated Crops

There exist no a statistical information available on amounts, varieties and yields for irrigated crops of permanent and annual plants. There is no explanatory information about the given values that belong to irrigated or dried agricultural crops. The main groups of permanent crops in Turkey are nuts, fruits, pome fruits, stone fruits (olives included), grape and grape like fruits, citrus, tea plantation. The main groups of annual crops in Turkey are cereals, pulses, industrial crops, oil seeds, tuber crops, fodder crops, leafy or edible stem vegetables, fruit bearing vegetables, leguminous vegetables, and other vegetables.

The total agricultural area of Turkey is 28 million ha and 26 million ha of this area has an irrigation potential but economically only 8 million ha can be irrigated. 4.5 million ha was irrigated in agricultural areas in 2002. Irrigable agricultural areas cover 15.5% (4 354 000 ha) of the total agricultural areas of Turkey (www.dsi.gov.tr). Irrigated and non-irrigated agricultural crop groups in Turkey are nuts fruits, pome fruits, stone fruits (olives included), grape and grape like fruits, citrus, tea plantation, cereals, pulses, industrial crops, oil seeds, tuber crops, fodder crops, leafy or edible stem vegetables, fruit bearing vegetables, leguminous vegetables, and other vegetables. Each group includes a lot of vegetables or fruits. Some crops of each group with the production amount in 2000 are given in Table 28 (State of Institute of Statistics, 2002).

Table 28: Production Amounts of Crops (adopted from State Institute of Statistics, 2002) 
	Main Product Group
	Product Type
	Production (ton)

	Nuts Fruits
	Pistachios
	75 000

	
	Almonds
	47 000

	
	Walnuts
	116 000

	
	Hazelnuts
	470 000

	
	Chestnuts
	50 000

	Pome Fruits
	Pears
	380 000

	
	Quinces
	105 000

	
	Apples
	2 400 000

	
	Medlar
	4 600

	
	Loquats
	11 500

	Stone Fruits
	Comel
	12 000

	
	Plums
	195 000

	
	Apricots
	530 000

	
	Cherries
	230 000

	
	Peaches
	430 000

	
	Sour Cherries
	106 000

	
	Wild Apricots
	49 000

	
	Olives
	For table use
	490 000

	
	
	For pressing
	1 310 000

	
	Jujube
	5 300

	Grape and Grape Like Fruits
	Grapes
	3 600 000

	
	Strawberries
	130 000

	
	Bananas
	64 000

	
	Mulberry
	60 000

	
	Figs
	240 000

	
	Persimmons
	12 000

	
	Pomegranates
	59 000

	
	Carobs
	14 000

	
	Kiwi
	1 400

	Citrus Fruits
	Oranges
	1 070 000

	
	Sour Oranges
	2 200

	
	Grapefruits
	130 000

	
	Lemons
	460 000

	
	Mandarins
	560 000

	Tea Plantation
	Green Leaves
	758 038

	
	Dry Tea Obtained from Green Tea Leaf
	138 770

	Cereals
	Wheat
	21 000 000

	
	Barley
	8 000 000

	
	Rye
	260 000

	
	Oats
	314 000

	
	Spelt
	8 600

	
	Maize
	2 300 000

	
	Millet
	5 300

	
	Rice
	210 000

	
	Canary Grass
	234

	
	Mixed Grain
	10 560


Table 29: Production Amounts of Crops (continued)

	Main Product Group
	Product Type
	Production (ton)

	Pulses Broad
	Beans
	37 000

	
	Peas
	3 100

	
	Chickpeas
	548 000

	
	Dry Beans
	230 000

	
	Green Lentil
	73 000

	
	Red Lentil
	280 000

	
	Kidney Beans
	2 600

	
	Cow Vetches
	134 000

	
	Wild Vetches
	3 600

	
	Fenugreek
	670

	
	Everlasting Pea
	3 480

	
	Grass Pea
	1 037

	Industrial Crops
	Tobacco
	200 280

	
	Sugar Beets
	18 821 033

	
	Hemp Fiber
	1 244

	
	Poppy Capsule
	11 564

	
	Aniseed
	20 000

	
	Cotton Lint
	879 940 

	
	Flax Fiber
	7

	
	Dry Pepper
	21 340

	
	Cumin
	6 900

	
	Lupine
	355

	
	Hop
	740

	Oil Seeds
	Cotton Seed
	1 295 066

	
	Sunflower
	800 000

	
	Sesame
	23 800

	
	Poppy Seed
	11 564

	
	Flax Seed
	173

	
	Hemp Seed
	140

	
	Groundnuts
	78 000

	
	Soybeans
	44 500

	
	Safflower
	18

	
	Rapeseed
	187

	Fodder Crops
	Silage Maize
	700 000

	
	Cow Vetches
	Green
	395 000

	
	
	Dried
	261 000

	
	Wild Vetches
	Green
	360

	
	
	Dried
	800

	
	Alfalfa
	Grain
	1 900

	
	
	Green
	1 807 000

	
	
	Dried
	1 540 000

	
	Sainfoin
	Grain
	1 938

	
	
	Green
	200 000

	
	
	Dried
	330 000


Table 30: Production Amounts of Crops (continued)

	Main Product Group
	Product Type
	Production (ton)

	Leafy or Edible Stem Vegetables
	Cabbages
	622 000

	
	Black Cabbages
	103 000

	
	Artichokes
	24 500

	
	Celery
	16 500

	
	Leaf Lettuce
	118 000

	
	Head Lettuce
	215 000

	
	Spinach
	205 000

	
	Leek
	308 000

	
	Garden Orache
	7 300

	
	Purslane
	2 250

	
	Dill
	1 700

	
	Parsley
	40 000

	
	Mint
	5 000

	
	Rocket
	1 150

	
	Cress
	1 250

	Tuber Crops
	Dry Garlic
	81 000

	
	Dry Onions
	2 200 000

	
	Potatoes
	5 370 000

	
	Beets for Fodder
	140 000

	Fruit Bearing Vegetables
	Melons-Water Melons
	5 805 000

	
	Pumpkins
	72 000

	
	Squash
	260 000

	
	Cucumbers
	1 825 000

	
	Eggplants
	924 000

	
	Okra
	27 500

	
	Tomatoes
	8 890 000

	
	Stuffing Pepper
	390 000

	
	Green Pepper
	1 090 000

	Leguminous Vegetables
	Green Beans
	514 000

	
	Green Peas
	48 000

	
	Green Broad Beans
	45 000

	
	Calavence
	41 000

	
	Cow Pea
	12 000

	Root, Bulb and Tuberous Vegetables
	Green Garlic
	21 000

	
	Green Onions
	228 000

	
	Carrots
	235 000

	
	Horse Radish
	22 500

	
	Red Radish
	145 000

	
	Jerusalem Artichokes
	450

	
	Turnip
	1 500

	Other Vegetables
	Cauliflower
	90 000

	
	Asparagus
	12
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				Year		Males %		Females %		Total (Thousand)

				1980		49.15699		50.88048		2,669

				1985		48.31334		51.64918		2,668

				1990		48.54405		51.45595		2,713

				1995		48.75355		51.24645		3,169

				2000		48.94165		51.08696		3,496

				2005		49.08706		50.91294		3,779

				2010		49.19094		50.78417		4,017

				2015		49.32448		50.67552		4,219

				2020		49.42164		50.57836		4,409

				2025		49.50884		50.49116		4,581

														Mohafza/Caza		MOSA Survey Estimates 1/				CAS Population Estimates (1997) Percent Distribution 2/				SOER Population Estimates (2001) 3/

																Population Estimates (1996)		Average Household Size (1996)		Population		Percent		Population		Percent

														Beirut		407,403		4.1		403,337		10.20%		429,777		10.10%

														Mount Lebanon		670,610		4.4		1,507,559		37.60%		1,606,383		37.60%

														Jbeil		62,407		4.7

														Kesrouan		123,600		4

														Metn		367,150		4.2

														Baabda		371,882		4.7

														Aaley		99,947		4.4

														Chouf		120,473		4.6

														North		670,610		5.3		807,204		20.20%		860,118		20.10%

														Akkar		198,174		6

														Tripoli		227,857		5.2

														Minieh-Dinnieh		96,417		5.7

														Zgharta		48,974		4.6

														Bcharre		16,831		4.7

														Koura		47,540		4.4

														Batroun		34,817		4.6

														Bekaa		399,891		5		530,448		13.20%		574,810		13.50%

														Hermel		38,975		5.8

														Baalbeck		157,049		5.3

														Zahle		124,336		4.6

														West Bekaa		55,692		5

														Rachaiya		23,839		5

														South		283,057		4.9		472,105		12%		503,053		11.80%

														Jezzine		14,626		3.5

														Saida		138,348		4.9

														Sour		130,083		5.1

														Nabatiyeh		205,412		4.6		275,372		6.80%		293,423		6.90%

														Hasbaya		19,460		4.3

														Bint Jbeil		52,710		4.8

														Marjayoun		40,879		4.5

														Nabatiyeh		92,363		4.7

														Total		3,111,832		4.7		4,005,025		100%		4,267,564		100%

																														Age Group		Total (1997)		Male		Female

																														0-19		1,558,083		51.5		48.5

																														20-39		1,342,447		49.5		50.5

																														40-59		703,997		48.6		51.4

																														Above 60		391,232		51		49

																														NID		9,286		35.5		64.5

																														Total		4,005,025		50.2		49.8

																																								Indicator		2000-2005		2005-2010		2010-2015		2015-2020

																																								Population change per year (Thousands)		57		48		41		38

																																								Births/year, both sexes (Thousands)		69		69		68		66

																																								Death/year, both sexes (Thousands)		20		21		23		25

																																								Population growth rate (%)		1.56		1.24		1.01		0.87

																																								Crude birth rate (per 1,000 population)		19.1		17.8		16.6		15.4

																																								Total fertility rate (children/women)		2.18		2.08		2		1.92

																																								Life expectancy, males (Years)		71.9		72.7		73.2		73.7

																																								Life expectancy, females (Years)		75.1		75.9		76.7		77.5

																																																						Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sept		Oct		Nov		Dec

																																																				Mean		13°C		14°C		15°C		18°C		21°C		23°C		26°C		27°C		26°C		23°C		19°C		15°C

																																																				Avg.Precip (mm)		190 		135 		112 		46 		15 		3 		0 		0 		3 		61 		102 		165 

																																																																																Geographic region of the Bekaa Valley		Mm/year		Site of precipitation measuring stations		Land Classification

																																																																																Northern Bekaa		250-275		Qa'a		Arid

																																																																																Central Bekaa		500-600		Reyak		Semi-arid

																																																																																Southern Bekaa		700-750		Karaoun		Non-arid

																																																																																										Station		Year										Average				Balance

																																																																																												1996		1997		1998		1999		2000		1996-2000		1961-1990

																																																																																										Beirut		827		733		658		487		834		708		825		86

																																																																																										Zahle		798		686		533		311		614		588		NA		NA

																																																																																										Tripoli		844		639		694		378		872		685		NA		NA

																																																																																																														River Name		Length		Flow in million m3								Perennial Index

																																																																																																																		Annual		Average		Max		Min

																																																																																																														El Kabir		58		190		6.02		13.90		1.80		0.13

																																																																																																														Ostuene		44		65		2.07		4.01		0.80		0.20

																																																																																																														Aaraqa		27		59		2.06		6.27		0.80		0.13

																																																																																																														El Bared		24		282		8.94		15.20		2.70		0.18

																																																																																																														Abou Ali		45		262		15.17		37.30		1.60		0.04

																																																																																																														El Jaouz		38		76		2.40		6.18		0.40		0.06

																																																																																																														Ibrahim		30		508		16.10		27.60		1.90		0.07

																																																																																																														El Kalb		38		254		8.04		18.10		2.40		0.13

																																																																																																														Beirut		42		101		2.59		10.00		0.10		0.01

																																																																																																														Damour		38		307		13.80		32.70		0.60		0.02

																																																																																																														El Awali		48		299		9.71		26.20		3.90		0.15

																																																																																																														Saitani		22		14		0.73		1.30		0.00		0.00

																																																																																																														El Zahrani		25		38		1.59		3.40		0.30		0.09

																																																																																																														Abou Assouad		15		11		0.35		NA		NA		NA

																																																																																																														Litani		170		793		12.50		30.80		4.30		0.14

																																																																																																														El Assi		46		480		16.40		20.90		11.50		0.55

																																																																																																														Hasbani		21		151		4.80		11.30		1.60		0.14

																																																																																																																														Factors		Water Budget according to the Litani River Authority (Comair, 1998)		Water Budget according to Mallat (1982)

																																																																																																																														Total precipitation		8,600		9,700

																																																																																																																														Evapotranspiration		4,300		5,070

																																																																																																																														Percolation to groundwater and flow into the sea		880		600

																																																																																																																														Flow into Israel Hasbani River		160		140

																																																																																																																														Groundwater flow to Huleh and Northern Israel		150

																																																																																																																														Flow into Syria Assi River		415		415

																																																																																																																														Flow into Syria Kabir River		95		95

																																																																																																																														Net Available Surface Water		2,600		3,375

																																																																																																																																						Geographical area		Wet season		Dry season		Total

																																																																																																																																						Western slopes		1,958		515		2,473

																																																																																																																																						Bekaa                               Assi Basin            Upper Litani Basin		54           488		43           153		97       641

																																																																																																																																						Hasbani River, springs, and other waters		68		96		164

																																																																																																																																						Totals		2,557		818		3,375

																																																																																																																																																Hydrological Zones		Wet Season		Dry Season		Total

																																																																																																																																																Water flow of the western slopes of Mount Lebanon

																																																																																																																																																Kabir to Beirut rivers		1,426		395		1,821

																																																																																																																																																Damour to Zahrani rivers		489		102		591

																																																																																																																																																Lower Litani (Khardali into the sea)		104		26		130

																																																																																																																																																Ra's Ain Spring (Tyre)		15		13		28

																																																																																																																																																Subtotal		2,034		536		2,570

																																																																																																																																																Water flow in the Bekaa Valley

																																																																																																																																																Northern Bekaa including Assi excluding Litani		248		254		512 1/

																																																																																																																																																Upper Litani (to Khardali)		488		153		641 2/

																																																																																																																																																Hasbani basin		112		40		152 3/

																																																																																																																																																Small Springs		35		12		47

																																																																																																																																																Subtotal		883		469		1,352

																																																																																																																																																Total		2,917		1,005		3,922

																																																																																																																																																										Hydrological Zone		Winter		Summer		Total

																																																																																																																																																										Upper Litani (Springs to Karaoun)		360		130		490

																																																																																																																																																										Mid-Litani (Karaoun to Khardali)		120		40		160

																																																																																																																																																										Lower Litani (Khardali to Qasmiyah)		105		25		130

																																																																																																																																																										Total		585		195		780

																																																																																																																																																																				Region		Volume (L/s)		Location

																																																																																																																																																																				Baalbek		50		Litani headwater

																																																																																																																																																																				Zahle		300		Lower headwater

																																																																																																																																																																				Western Bekaa		70		Upper Litani, near Karaoun

																																																																																																																																																																				Total		420		Up to Lake Karaoun

																																																																																																																																																																												Year		Domestic		Industrial		Irrigation		Total

																																																																																																																																																																												1966		94				400		494

																																																																																																																																																																												1990 2/		310		130		740		1,180

																																																																																																																																																																												1990 1/		271		65		875		1,211

																																																																																																																																																																												1994 1/		205		130		950		1,285

																																																																																																																																																																												1996		185-368		35-70		669-900		889-1,338

																																																																																																																																																																												2000 3/		280		400		1,600		2,280

																																																																																																																																																																												2015		900		240		1,700		2,840

																																																																																																																																																																																								Region		Water Board		Plant Location/ Name		Capacity

																																																																																																																																																																																														1995 1/		2001 2/

																																																																																																																																																																																								Greater Beirut		Beirut		Dbaiye		230,000		430,000

																																																																																																																																																																																										Ain El Delbe		Dachonieh		50,000		50,000

																																																																																																																																																																																												Hazmieh		50,000		50,000

																																																																																																																																																																																								North		Tripoli		Haab		40,000		40,000

																																																																																																																																																																																										Nabaa El Ghar		Kousba		5,000		16,000

																																																																																																																																																																																										Batroun		Nabaa Delleh		3,500		12,000

																																																																																																																																																																																								Mount Lebanon		Metn		El Marj Lake		3,500		3,500

																																																																																																																																																																																												Jeita		16,000		17,000

																																																																																																																																																																																										Jbeil		Nahr Ibrahim		4,000		16,000

																																																																																																																																																																																								South		Saida		Nabaa Kfarwa		8,500		8,500

																																																																																																																																																																																										Nabaa El-Tasse		Nabaa Azzibeh		4,000		4,000

																																																																																																																																																																																										Sour		El Bass		6,000		12,000

																																																																																																																																																																																												Ras El Ain		13,500		15,000

																																																																																																																																																																																										Jabal Amel		Taybeh 3/		8,000		8,000

																																																																																																																																																																																								Bekaa		Zahle		Berdawni		10,000		10,000

																																																																																																																																																																																								Total		12 authorities		15 plants		452,000		692,000

																																																																																																																																																																																																				Location		Area in hectares		Source of water

																																																																																																																																																																																																				Baalbek		1,000		Ras Al AinSpring

																																																																																																																																																																																																						250		Ain Hshbai

																																																																																																																																																																																																				Zahle		2,100		Ain Al Berdaouni

																																																																																																																																																																																																						900		Wadi Yafoufah

																																																																																																																																																																																																				Chtaura		400		Chtaura Spring

																																																																																																																																																																																																				Chtaura-Ameek		5,000		Litani

																																																																																																																																																																																																				Southern Bekaa		25,000		Karaoun Reservoir (30 million m3)

																																																																																																																																																																																																								Groundwater (75 million m3)

																																																																																																																																																																																																								Shamsin Springs (33 million m3)

																																																																																																																																																																																																				Rehabilitated lands in South Lebanon		33,000		Karaoun and Khardali

																																																																																																																																																																																																						(From a total of 75,300)		Reservoirs

																																																																																																																																																																																																								Springs in mid-Litani watershed

																																																																																																																																																																																																				Jezeen (experimental plan)		930		Karaoun Reservoir (30 million m3)

																																																																																																																																																																																																						(From a total of 1,500)		Karaoun reservoir and springs

																																																																																																																																																																																																						6,100		South of Karaoun

																																																																																																																																																																																																				Other areas		(Unknown)		Small springs, some Litani tributaries, coastal freshwater springs, and groundwater

																																																																																																																																																																																																				Total		74,680		Litani water basin

																																																																																																																																																																																																												Economic Indicator		Status

																																																																																																																																																																																																												GDP: purchasing power parity		$ 18.8 billion (2001 est.)

																																																																																																																																																																																																												GDP-real growth rate		1 % (2001 est.)

																																																																																																																																																																																																												GDP-per capita: purchasing power parity		$ 5,200 (2001 est.)

																																																																																																																																																																																																												GDP-composition per sector		Agriculture: 12 %

																																																																																																																																																																																																														Industry: 21 %

																																																																																																																																																																																																														Services: 67 % (2000)

																																																																																																																																																																																																												Population below poverty line		28 % (1999 est.)

																																																																																																																																																																																																												Inflation rate (consumer prices)		0.5 % (2001 est.)

																																																																																																																																																																																																												Labor force		1.5 million

																																																																																																																																																																																																														In addition, there are as many as 1 million foreign workers (1999 est.) (2001 est.)

																																																																																																																																																																																																																		Crop Type		Area cultivated (dunum)				Percent change

																																																																																																																																																																																																																				Period 1980-1995 1/		1999 2/

																																																																																																																																																																																																																		Cereals		(1989)         1,020,000		518,420		49%

																																																																																																																																																																																																																		Fruit trees		(1989)            560,000		595,147		6%

																																																																																																																																																																																																																		Olives		350,000		524,213		50%

																																																																																																																																																																																																																		Industrial crops		n/a		247,265		n/a

																																																																																																																																																																																																																		Vegetables		(1988)            230,000		452,320		97%

																																																																																																																																																																																																																		Other		n/a		142,000		n/a

																																																																																																																																																																																																																		Total		(1980)           2,850,000		2,479,365		13%

																																																																																																																																																																																																																				(1986)           2,740,000				9.50%
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				Year		Males %		Females %		Total (Thousand)

				1980		49.15699		50.88048		2,669

				1985		48.31334		51.64918		2,668

				1990		48.54405		51.45595		2,713

				1995		48.75355		51.24645		3,169

				2000		48.94165		51.08696		3,496

				2005		49.08706		50.91294		3,779

				2010		49.19094		50.78417		4,017

				2015		49.32448		50.67552		4,219

				2020		49.42164		50.57836		4,409

				2025		49.50884		50.49116		4,581

														Mohafza/Caza

																Population Estimates (1996)		Average Household Size (1996)		Population		Percent		Population		Percent

														Beirut		407,403		4.1		403,337		10.20%		429,777		10.10%

														Mount Lebanon		670,610		4.4		1,507,559		37.60%		1,606,383		37.60%

														Jbeil		62,407		4.7

														Kesrouan		123,600		4

														Metn		367,150		4.2

														Baabda		371,882		4.7

														Aaley		99,947		4.4

														Chouf		120,473		4.6

														North		670,610		5.3		807,204		20.20%		860,118		20.10%

														Akkar		198,174		6

														Tripoli		227,857		5.2

														Minieh-Dinnieh		96,417		5.7

														Zgharta		48,974		4.6

														Bcharre		16,831		4.7

														Koura		47,540		4.4

														Batroun		34,817		4.6

														Bekaa		399,891		5		530,448		13.20%		574,810		13.50%

														Hermel		38,975		5.8

														Baalbeck		157,049		5.3

														Zahle		124,336		4.6

														West Bekaa		55,692		5

														Rachaiya		23,839		5

														South		283,057		4.9		472,105		12%		503,053		11.80%

														Jezzine		14,626		3.5

														Saida		138,348		4.9

														Sour		130,083		5.1

														Nabatiyeh		205,412		4.6		275,372		6.80%		293,423		6.90%

														Hasbaya		19,460		4.3

														Bint Jbeil		52,710		4.8

														Marjayoun		40,879		4.5

														Nabatiyeh		92,363		4.7

														Total		3,111,832		4.7		4,005,025		100%		4,267,564		100%

																														Age Group		Total (1997)		Male		Female

																														0-19		1,558,083		51.5		48.5

																														20-39		1,342,447		49.5		50.5

																														40-59		703,997		48.6		51.4

																														Above 60		391,232		51		49

																														NID		9,286		35.5		64.5

																														Total		4,005,025		50.2		49.8

																																								Indicator		2000-2005		2005-2010		2010-2015		2015-2020

																																								Population change per year (Thousands)		57		48		41		38

																																								Births/year, both sexes (Thousands)		69		69		68		66

																																								Death/year, both sexes (Thousands)		20		21		23		25

																																								Population growth rate (%)		1.56		1.24		1.01		0.87

																																								Crude birth rate (per 1,000 population)		19.1		17.8		16.6		15.4

																																								Total fertility rate (children/women)		2.18		2.08		2		1.92

																																								Life expectancy, males (Years)		71.9		72.7		73.2		73.7

																																								Life expectancy, females (Years)		75.1		75.9		76.7		77.5

																																																						Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sept		Oct		Nov		Dec

																																																				Mean		13°C		14°C		15°C		18°C		21°C		23°C		26°C		27°C		26°C		23°C		19°C		15°C

																																																				Avg.Precip (mm)		190 		135 		112 		46 		15 		3 		0 		0 		3 		61 		102 		165 

																																																																																Geographic region of the Bekaa Valley		Mm/year		Site of precipitation measuring stations		Land Classification

																																																																																Northern Bekaa		250-275		Qa'a		Arid

																																																																																Central Bekaa		500-600		Reyak		Semi-arid

																																																																																Southern Bekaa		700-750		Karaoun		Non-arid

																																																																																										Station		Year										Average				Balance

																																																																																												1996		1997		1998		1999		2000		1996-2000		1961-1990

																																																																																										Beirut		827		733		658		487		834		708		825		86

																																																																																										Zahle		798		686		533		311		614		588		NA		NA

																																																																																										Tripoli		844		639		694		378		872		685		NA		NA

																																																																																																														River Name		Length		Flow in million m3								Perennial Index

																																																																																																																		Annual		Average		Max		Min

																																																																																																														El Kabir		58		190		6.02		13.90		1.80		0.13

																																																																																																														Ostuene		44		65		2.07		4.01		0.80		0.20

																																																																																																														Aaraqa		27		59		2.06		6.27		0.80		0.13

																																																																																																														El Bared		24		282		8.94		15.20		2.70		0.18

																																																																																																														Abou Ali		45		262		15.17		37.30		1.60		0.04

																																																																																																														El Jaouz		38		76		2.40		6.18		0.40		0.06

																																																																																																														Ibrahim		30		508		16.10		27.60		1.90		0.07

																																																																																																														El Kalb		38		254		8.04		18.10		2.40		0.13

																																																																																																														Beirut		42		101		2.59		10.00		0.10		0.01

																																																																																																														Damour		38		307		13.80		32.70		0.60		0.02

																																																																																																														El Awali		48		299		9.71		26.20		3.90		0.15

																																																																																																														Saitani		22		14		0.73		1.30		0.00		0.00

																																																																																																														El Zahrani		25		38		1.59		3.40		0.30		0.09

																																																																																																														Abou Assouad		15		11		0.35		NA		NA		NA

																																																																																																														Litani		170		793		12.50		30.80		4.30		0.14

																																																																																																														El Assi		46		480		16.40		20.90		11.50		0.55

																																																																																																														Hasbani		21		151		4.80		11.30		1.60		0.14

																																																																																																																														Factors		Water Budget according to the Litani River Authority (Comair, 1998)		Water Budget according to Mallat (1982)

																																																																																																																														Total precipitation		8,600		9,700

																																																																																																																														Evapotranspiration		4,300		5,070

																																																																																																																														Percolation to groundwater and flow into the sea		880		600

																																																																																																																														Flow into Israel Hasbani River		160		140

																																																																																																																														Groundwater flow to Huleh and Northern Israel		150

																																																																																																																														Flow into Syria Assi River		415		415

																																																																																																																														Flow into Syria Kabir River		95		95

																																																																																																																														Net Available Surface Water		2,600		3,375

																																																																																																																																						Geographical area		Wet season		Dry season		Total

																																																																																																																																						Western slopes		1,958		515		2,473

																																																																																																																																						Bekaa                               Assi Basin            Upper Litani Basin		54           488		43           153		97       641

																																																																																																																																						Hasbani River, springs, and other waters		68		96		164

																																																																																																																																						Totals		2,557		818		3,375

																																																																																																																																																Hydrological Zones		Wet Season		Dry Season		Total

																																																																																																																																																Water flow of the western slopes of Mount Lebanon

																																																																																																																																																Kabir to Beirut rivers		1,426		395		1,821

																																																																																																																																																Damour to Zahrani rivers		489		102		591

																																																																																																																																																Lower Litani (Khardali into the sea)		104		26		130

																																																																																																																																																Ra's Ain Spring (Tyre)		15		13		28

																																																																																																																																																Subtotal		2,034		536		2,570

																																																																																																																																																Water flow in the Bekaa Valley

																																																																																																																																																Northern Bekaa including Assi excluding Litani		248		254

																																																																																																																																																Upper Litani (to Khardali)		488		153

																																																																																																																																																Hasbani basin		112		40

																																																																																																																																																Small Springs		35		12		47

																																																																																																																																																Subtotal		883		469		1,352

																																																																																																																																																Total		2,917		1,005		3,922

																																																																																																																																																										Hydrological Zone		Winter		Summer		Total

																																																																																																																																																										Upper Litani (Springs to Karaoun)		360		130		490

																																																																																																																																																										Mid-Litani (Karaoun to Khardali)		120		40		160

																																																																																																																																																										Lower Litani (Khardali to Qasmiyah)		105		25		130

																																																																																																																																																										Total		585		195		780

																																																																																																																																																																				Region		Volume (L/s)		Location

																																																																																																																																																																				Baalbek		50		Litani headwater

																																																																																																																																																																				Zahle		300		Lower headwater

																																																																																																																																																																				Western Bekaa		70		Upper Litani, near Karaoun

																																																																																																																																																																				Total		420		Up to Lake Karaoun

																																																																																																																																																																												Year		Domestic		Industrial		Irrigation		Total

																																																																																																																																																																												1966		94				400		494

																																																																																																																																																																														310		130		740		1,180

																																																																																																																																																																														271		65		875		1,211

																																																																																																																																																																														205		130		950		1,285

																																																																																																																																																																												1996		185-368		35-70		669-900		889-1,338

																																																																																																																																																																														280		400		1,600		2,280

																																																																																																																																																																												2015		900		240		1,700		2,840

																																																																																																																																																																																								Region		Water Board		Plant Location/ Name		Capacity

																																																																																																																																																																																								Greater Beirut		Beirut		Dbaiye		230,000		430,000

																																																																																																																																																																																										Ain El Delbe		Dachonieh		50,000		50,000

																																																																																																																																																																																												Hazmieh		50,000		50,000

																																																																																																																																																																																								North		Tripoli		Haab		40,000		40,000

																																																																																																																																																																																										Nabaa El Ghar		Kousba		5,000		16,000

																																																																																																																																																																																										Batroun		Nabaa Delleh		3,500		12,000

																																																																																																																																																																																								Mount Lebanon		Metn		El Marj Lake		3,500		3,500

																																																																																																																																																																																												Jeita		16,000		17,000

																																																																																																																																																																																										Jbeil		Nahr Ibrahim		4,000		16,000

																																																																																																																																																																																								South		Saida		Nabaa Kfarwa		8,500		8,500

																																																																																																																																																																																										Nabaa El-Tasse		Nabaa Azzibeh		4,000		4,000

																																																																																																																																																																																										Sour		El Bass		6,000		12,000

																																																																																																																																																																																												Ras El Ain		13,500		15,000

																																																																																																																																																																																										Jabal Amel				8,000		8,000

																																																																																																																																																																																								Bekaa		Zahle		Berdawni		10,000		10,000

																																																																																																																																																																																								Total		12 authorities		15 plants		452,000		692,000
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		Year		Real per capita income		Annual closure days

		1994		100		70

		1995		92		80

		1996		87		90

		1997		88		60

		1998		95		15

		1999		97		7

		2000		85		47

		2001		70		210

				The relationship between Economic Growth and Closures





Sheet1

		



&A

Page &P

Year

Real per capita income

Annual closure days

Real per capita income (1994=100)

Annual closure days

Per Capita Income and Cloures



Sheet2

		

		diaspora		47

		Gaza		13

		West Bank		24

		Jerusalem		3

		Iside Israel		13

				100





Sheet2

		





Sheet4

		Geographical distribution of new poverty
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		Locality Type		Below Poverty Line (%)

		Urban		54.7
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		Contribution to the GDP by Sector
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