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Preface
Water is considered as one of the most important and sensitive issues in the Middle East, where increasing water deficiency and deterioration of the available water are imminent. A major issue is that water resources are very limited and do not meet the existing population albeit generations to come.

This is a more obvious and acute problem in the Palestinian Territory, which suffers from water deficiency, and has no control on the limited resources as Palestinians are deprived from legal water rights. Therefore the importance of providing accurate statistical data about this subject become a nessicity.

This report forms one of a series to be published by the Palestinian Central Bureau of Statistics (PCBS) on Natural Resources as a part of the requirements set by the Master Plan. This series aims to provide the necessary data that describe the status of the natural resources in the Palestinian Territory and including the basic characteristics of the water situation and the substantive factors affecting it. This report presents statistical data about water resources indicators including water quality, quantities of consumed and purchased water, spring discharge, the network services and other indicators.

PCBS hopes that the main findings of this report will contribute to improve the water status in addition to providing reliable and useful statistics for Palestinian planners and decision -makers. 
	November, 2002
	
	Hasan Abu-Libdeh, Ph.D.

President
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Executive Summary of Main Findings

Water Resources:
Water resources in the Palestinian Territory are restricted mainly to ground water that abstracted from wells and springs and water purchased from Israeli Water Company (Mekorot), where the total water quantity obtained from these two sources in 2001 was 244.1 million m3.  

Palestinian Water Wells:
Data shows that the number of wells in the Palestinian Territory in 2001 was 4,160 and the quantity of water pumped from these wells reached to 181.2 million m3 for domestic and agricultural uses. 
Springs: 
Data shows that the average annual discharge of springs was 25.9 million m3 in 2001.

Water Purchased from Israeli Water Company (Mekorot):
Data shows that the quantity of water purchased from Israeli Water Company (Mekorot) was 37.0 million m3 in 2001.  
Water Supply for Domestic Use:

Data shows that the quantity of water supplied for domestic use in the Palestinian Territory was 104.0 million m3 in 2001, distributed as 60.7 million m3 in West Bank and 43.3 million m3 in Gaza Strip.  The quantity of supplied water for domestic was 84.3 liter/capita/day in the Palestinian Territory, which distributed between 77.3 liter/capita/day in the West Bank, and 96.5 liter/capita/day in Gaza Strip.

Chemical Characteristics of Wells Water:
In 2001, data shows that the average concentrations of total dissolved solids (TDS), chlorine and nitrate were 500.5 mg/L, 190.3 mg/L and 30.2 mg/L respectively in the samples taken from the wells in the West Bank.  
Chemical Characteristics of Springs Water: 

In 2001, data shows that the highest concentration of the total dissolved solids was in the springs taken from the springs in Tubas district 295.0 mg/L, and the lowest concentrations were in Hebron governorate 214.0 mg/L.

Physical Characteristics of Wells Water:

Data shows that the highest average of electrical conductivity was to the samples taken from wells in Jericho governorate 3,622.0 s/cm in 2001, while the lowest average of electrical conductivity was to the samples taken from the wells in Ramallah and Al- Bireh governorate 524.8 s/cm in 2001.  
Physical Characteristics of Springs Water: 
Data shows that the highest average of electrical conductivity of springs water in the West Bank was in the samples taken from the springs in Jenin governorat 850.0 s/cm in 2001, while the lowest average of electrical conductivity was to the springs water in Hebron governorate in 2001 420 s/cm.  

Biological Characteristics of Water Resources:

In 2001, the number of controlled and tested wells in the West Bank excluding Jerusalem governorate and Salfit district was 71 wells, and the average number of total coliform bacteria per 100 ml was 13.2.  And there was no fecal coliform bacteria appearance in the controlled and tested wells. 

Biological Characteristics of Networks Water:

In 2001, the number of controlled and tested springs in the West Bank excluding Jerusalem and Bethlehem governorates was 43 springs, and the average number of total coliform bacteria per 100 ml was 40.1.

Water Price: 

Data shows that the average price of 1 cubic meter of purchased water from Israeli Water Company (Mekerot) that used in domestic sector was 2.34 NIS, and 0.43 NIS in the agricultural sector for the West Bank only.

Water Consumed in the Economic Establishments:

The 2001 data shows that the monthly water consumed by economic establishments was 2.5 million cubic meters in the Palestinian Territory distributed for all economic activities.

Water Consumed in the Health Care Centers:

The 2001 data shows that the monthly water consumed by the health care centers in governmental and private sectors was 101.7 thousands cubic meters in the Palestinian Territory.

Summary

1. Introduction:
Water resources in the Palestinian Territory are limited, and controlled by the Israeli authority, which deprived the Palestinians from their legal share of water.  

Therefore the Palestinian Central Bureau of Statistics  (PCBS) worked on providing statistical data about water sector in the Palestinian Territory, especially regarding available and allocated quantities in order to be a base for future analytical studies concerning the Palestinian water rights and development projects. 

The main objective of this report is to provide statistical data related to the water status in the Palestinian Territory that cover the following indicators:

 Hydrologic data 

 Quantity of water pumped from wells

 Quantity of water discharged from springs

 Quantity of water purchased from Israeli Water Company (Mekorot)

 Quantity of supplied and consumed water
 Water Quality

 Water Services

2. Concepts and Definitions: 

	Aquifer:
	  Underground geologic formation, or group of formations, containing groundwater that can supply wells and springs.



	Groundwater:
	Water (fresh or brackish) beneath earth surface (usually in aquifers) supplying wells and springs.



	Run - off:
	Portion of rainfall, melted snow or excess irrigation water that flow over the ground surface and eventually returned to natural watercourses, oceans or basins. 



	Pumped Water:
	Quantity of water that pumped from groundwater wells.

	Consumed Water:
	Water withdrawn from groundwater or a source of surface water for industrial, domestic and irrigation purposes or for any other use.  



	Supplied Water:
	Quantity of water, which has been distributed from its different resources after collection and treatment for consumers (industrial and commercial establishment, irrigation utilities and public institutions). 



	Electrical Conductivity:
	The ability of water to transmit electric current, where the ions of dissolved salts facilitates the flow of electrons.  It is the reciprocal of electrical resistively and measured by s/cm



	Chemical Quality:
	The concentration of the different chemical elements of dissolved salts in water.  It is measured by mg/l 



	Private Water Network:
	This applies to housing units connected to a private water resource providing the household with water. Usually, this type is owned by a group of persons. 



	

	Symbols in the tables:

	(-)
	Nil

	(0)
	Less than half of the unit

	(.)
	Category not applicable

	(..)
	Not available

	(:)
	Data not available for publication


3. Main Findings:

3.1 Hydrological Data:
Data shows that the precipitation in the Palestinian Territory in 1999 was less than the levels that was reached to in 1998, where the average of precipitation in Nablus, Hebron, and Gaza stations was 557, 328, 241 mm respectively in 1998, while in 1999 these values decreased to 304, 223, 163 mm respectively in the same stations (Figure 1).

	Figure 1: Precipitation by Location of Station, (1998, 1999)
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3.2  Water Resources:
Water resources in the Palestinian Territory are restricted mainly to ground water that abstracted from wells and springs and water purchased from Israeli Water Company (Mekorot), where the total water quantity obtained from these two sources in 2001 was 244.1 million m3.   Wells   are   considered   the   most   important, where 181.2 million   m3 were pumped from water wells and that represents 74.2% of water resources, then quantity of water purchased from Israeli Water Company (Mekorot) which reached to 37.0 million m3 and formed 15.2% of water resources, finally springs which its annual discharge reached to 25.9 million m3, making 10.6% of water resources in the Palestinian Territory   (Figure 2).

	Figure 2: Percent Distribution of Water Resources in the Palestinian Territory, 2001
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The West Bank depends also on springs water for domestic and agricultural uses, where as production of wells in the West Bank reached to 58.8 million m3 making 50.3% of water resources in the West Bank, and springs discharge quantity was 25.9 million m3 making 22.2% of water resources in the West Bank, while the quantity of water purchased from Israeli Water Company (Mekorot) reached to 32.1 million m3 representing 27.5% of water resources in the West Bank.  And in Gaza Strip there is no springs and mainly depending on water wells to provide water for several uses, where the pumped water in Gaza Strip was approximately 122.4 million m3 or 96.2% of water resources in Gaza Strip, and the quantity of water purchased from Israeli Water Company (Mekorot) was approximately 4.9 million m3 and contributed to 3.8% of water resources in Gaza Strip.

The available water from all sources was 197.8 liter/capita/day in the Palestinian Territory, which distributed between 148.7 liter/capita/day in the West Bank, and 283.7 liter/capita/day in Gaza Strip.

3.2.1  Palestinian Water Wells:
Data shows that the number of wells in the Palestinian Territory in 2001 was 4,160 and the quantity of water pumped from these wells reached to 181.2 million m3 for domestic and agricultural uses. It is distributed to 305 wells in the West Bank which pumped 58.8 million m3 of water.  Distributed in the Palestinian Territory by type of use to 64.5 million m3 for domestic use, and 116.7 million m3 for agricultural use.  While the quantity of water pumped in 2000 was 197.8 million m3 for all uses in the Palestinian Territory.  And the quantity of water pumped in 1999 was 63.6 million m3 for all uses in the West Bank only.  (Figure 3).

	Figure 3: Quantities of Water Pumped from Wells in the Palestinian Territory by Use, (1999 – 2001)
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3.2.2   Springs: 
Data shows that the maximum average annual discharges of springs for the years (1999 – 2001) was in 2000, 36.4 million m3, and the discharges of springs decreased to reach 28.3 million m3 in 1999, and decreased more in 2001 to 25.9 million m3 (Figure 4).



	Figure 4: Quantities of Annual Discharge for Springs in the Palestinian Territory, (1999 – 2001)
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3.2.3 Water Purchased from Israeli Water Company (Mekorot):
Data shows that the quantity of water purchased from Israeli Water Company (Mekorot) reached to 36.5 million m3 in 1999, while it was 38.0 million m3 in 2000, and 37.0 million m3 in 2001.  (Figure 5)
	Figure 5: Quantities of Water Purchased from Israeli Water Company (Mekorot),  (1999– 2001)                                   
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3.3  Water Supply for Domestic Use:

Data shows that the quantity of water supplied for domestic use in the Palestinian Territory was 104.0 million m3 in 2001, distributed as 60.7 million m3 in West Bank and 43.3 million m3 in Gaza Strip.  While in 2000 it increased to 116.6 million m3 distributed as 56.6 million m3 in West Bank and 60.0 million m3 in Gaza Strip, and the quantity of water supplied for domestic use was 50.8 million m3 in 1999 for the West Bank.

The quantity of supplied water for domestic use was 84.3 liter/capita/day in the Palestinian Territory, which distributed between 77.3 liter/capita/day in the West Bank, and 96.5 liter/capita/day in Gaza Strip.

3.4   Water Quality:


3.4.1 Chemical Characteristics of Water: 

The intended measurements in this report are the concentration of different materials and ions such measurements were carried out in the laps of the Palestinian Water Authority (PWA) and other institutions.

3.4.1.1 Chemical Characteristics of Wells Water:
In 2001, data shows that the average concentrations of total dissolved solids (TDS), chlorine and nitrate were 500.5 mg/L, 190.3 mg/L and 30.2 mg/L respectively in the samples taken from the wells in the West Bank.  But there is no data about Chemical Characteristics of Wells Water in Gaza Strip (Figure 6).  

	Figure 6: Some Chemical Characteristics for Wells Water in the West Bank, 2001
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3.4.1.2  Chemical Characteristics of Springs Water: 

In 2001, data shows that the highest concentration of the total dissolved solids was in the springs taken from the springs in Tubas district (295.0 mg/L), and the lowest concentration of total dissolved solids (TDS) were in the samples taken from the springs of Hebron governorate (214.0 mg/L), and the highest concentration of the chlorine was in the springs taken from the springs in Tubas district (78.0 mg/L), and the lowest concentration of chlorine was in the samples taken from the springs of Jericho and Hebron governorates (42.0 mg/L).  (Figure 7)

	Figure 7: Some Chemical Characteristics for Springs Water by Governorate/District, 2001
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3.4.2 Physical Characteristics of Water: 
Physical characteristics measurements of water means the measurements carried out in the field, directly from the wells or springs.  In this report the two interested physical characteristics were the electrical conductivity of water and the acidity of water, where these two characteristics directly depending on the chemical characteristics of water and ionic concentration.

3.4.2.1 Physical Characteristics of Wells Water:

Data shows that the highest average of electrical conductivity was to the samples taken from wells in Jericho governorate (3,622.0 s/cm in 2001), while the lowest average of electrical conductivity was to the samples taken from the wells in Ramallah and Al- Bireh governorate (524.8 s/cm in 2001), (Figure 8).  And the highest average of acidity was 8.3 in Qalqilia governorate, while the lowest average of acidity was 7.1 in Tubas district in 2001.
	Figure 8: Electrical Conductivity for Wells Water in the West Bank by Governorate/District, 2001
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3.4.2.2 Physical Characteristics of Springs Water: 
Data shows that the highest average of electrical conductivity of springs water in the West Bank was in the samples taken from the springs in Jenin governorate (850.0 s/cm in 2001), while the lowest average of electrical conductivity was to the springs water in Hebron governorate in 2001 (420 s/cm), (Figure9).  And the highest average of acidity was 7.6 in Nablus governorate, while the lowest average of acidity was 7.3 in Salfit district in 2001.  

	Figure 9: Electrical Conductivity of Springs Water in the West Bank by Governorate/District, 2001
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3.4.3 Biological Characteristics of Water: 

3.4.3.1  Biological Characteristics of Wells Water:

In 2001, the number of controlled and tested wells in the West Bank excluding Jerusalem Governorate and Salfit district was 71 wells, and the average number of total coliform bacteria per 100 ml was 13.2.  And there is no fecal coliform bacteria appearance in the controlled and tested wells. 

3.4.3.2   Biological Characteristics of Springs Water:

In 2001, the number of controlled and tested springs in the West Bank excluding Jerusalem and Bethlehem governorates was 43 springs, and the average number of total coliform bacteria per 100 ml was 40.1, at which the highest average was 282.9 per 100 ml in Ramallah and Al-Bireh governorate.

3.5 Water Price: 

Data shows that the average price of 1 cubic meter of purchased water from Israeli Water Company (Mekerot) that used in domestic sector was 2.34 NIS, and 0.43 NIS in the agricultural sector for the West Bank only.

3.6 Water Consumed in the Economic Establishments:

The 2001 data shows that the monthly water consumed by economic establishments was 2.5 million cubic meters in the Palestinian Territory distributed for all economic activities.

3.7 Water Consumed in the Health Care Centers:

The 2001 data shows that the monthly water consumed by the health care centers in governmental and private sectors was 101.7 thousands cubic meters in the Palestinian Territory.

4.  Methodology: 

The data of this report is based primarily on administrative records of various institutions, in addition to data extracted from some surveys performed by PCBS.  After getting data from its sources, it was rearranged, reclassified, and then tabulated in a way to achieve the purpose of this report. 

5.  Data Quality: 

This section presents technical notes on the quality of statistical data. Such notes are as follows: 

 Some data do not cover all areas, as they are not available.

 The unavailability of recent data for some indicators, and therefore the most recent data was included according to the importance of the indicator. 

 The unavailability of the time series for most of the indicators included in the report. 

 The geographical distribution of the meteorological stations may not be representative for the whole Palestinian Territory, and the data of Jerusalem station is estimated according to the Israeli station in Jerusalem, also the data of Al- Aroub station is for the period from January to September.
 Data about water quality (chemical, physical and biological) was for the controlled wells and springs by the Palestinian Water Authority. 

 It is necessary to know that, the price of water purchased from Israeli Water Company (Mekerot) (table 15) is the import price.

 It is necessary to know that, the quantity of supplied water for domestic use is the quantity of purchased water from Israeli Water Company (Mekerot), the quantity of pumped water from wells, and part of water discharged from springs.

 All data for Jerusalem governorate, which mentioned in the tables, exclude those parts of Jerusalem, which were annexed by Israel in 1967. 
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