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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 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. 
	April, 2000    
	
	Hasan Abu-Libdeh, Ph.D.

President
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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:

· Water sources 

· Quantity of water pumped from wells

· Springs  discharge

· Water consumption

· Water supply and water purchased 

· Water quality 

· Water prices

· The connection to water networks

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's surface (usually in aquifers) supplying wells and springs.



	Run - off:
	Portion of rainfall, melted snow or excess irrigation water that flows on the ground's 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, irrigation use or for any other uses.  




	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 facilitate the flow of electrons.  It is  the reciprocal of electrical resistivity 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 



	Public Water Network:
	A net of pipes for the purpose of providing clean water to households. It normally belongs to a municipality, the council or to a private company and for different domestic uses. 



	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. 



	Housing Unit:
	A building or part of a building constructed for one household only, with one or more independent entrance leading to the public road without passing through another housing unit. The unit might not be constructed for living purposes but found occupied with a household during the enumeration. Likewise, the unit might not be utilized for habitation or work purposes or both purposes. Also, it might be closed, vacant or occupied by one or more households during the census 


	Remaining West Bank:
	West Bank except those parts of Jerusalem governorate which were illegally annexed by Israel in 1967. 




3.  Main Findings:

3.1       Meteorological Data: 

	The results show that the amount of annual rainfall in 1997 was more than in 1998. The maximum amount of rain in 1997 was 918 mm as reached at Tulkarm station, while the maximum amount of rain in 1998 was 559 mm reached at Mythalon station (Figure1). Concerning the annual average temperature, the results show that for both 1997 and 1998 were 22.6 Co and 23.9 Co respectively and both were reached at Jericho station.   
	Figure 1: Annual Rainfall by Meteorological Station ,
 (1998-1997)
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3.2      Water Resources:

Groundwater from water wells and springs in addition to water purchased from the Israeli Water Company (Mekerot) form the two main sources of water in the Palestinian Territory.

 It is worth mentioning that Oslo agreement allocated 118 million cubic meters (MCM) from a total amount of the Palestinian ground water which is estimated to be 679 MCM. This amount is distributed as 22 MCM for the Palestinians against 340 MCM for the Israelis from the western basin, 42 MCM for the Palestinians from the northeastern basin against 103 MCM for the Israelis. However 54 and 40 MCM are allocated from the eastern basin for the Palestinians and the Israelis respectively. 

 Concerning the quantities of water pumped from the water wells in the Remaining West Bank for the domestic and agricultural use, the results show that 65.9 MCM were pumped from the wells in 1998. In 1997 the pumped water was 62.5 MCM, while in 1996 it was 61 MCM (Figure 2). 

[image: image1.png]


Figure 2: Quantities of Pumped Water from Water Wells in the Remaining West Bank for Agricultural and Domestic Use. (1996-1998)

Regarding springs, the results show that the maximum average annual discharges for the years 1996-1998 were in Jericho and amounted to 1.86 MCM, 12.9 MCM, and 8.8 MCM respectively for the domestic and agriculture use. 

3.3       Purchased, Supplied and Consumed Water:

The results show that the quantities of purchased water from the Israeli Water Company (Mekerot) for the Remaining West Bank in 1998 was 30,814.1 thousand cubic meter, while for Gaza Strip it was 5,370.2 thousand cubic meter, totaling 36,184.3 thousand cubic meter for the Palestinian Territory (except Jerusalem governorate) (Figure 3)

Figure 3: Quantities of Purchased Water from the Israeli Water Company (Mekerot) for the Palestinian Territory By Governorate/Region.  1998

[image: image6.wmf]0

5000

10000

15000

20000

25000

30000

35000

40000

1996

1997

1998

Year

1000

m

3

Domestic

Agricultural


Regarding the supplied water, the results show that the annual amount of water supplied for domestic use in 1997 was 36,618.3 thousand cubic meter for the West Bank with a per capita water supply of 84 liters per day, and 48,256 thousand cubic meter for Gaza Strip, with a per capita water supply of 132 liters per day. 

The results of the local community survey 1998 show that the monthly consumption in the Remaining West Bank was 3,516 thousand cubic meter and that the maximum monthly consumption was in Hebron where it reached 761.3 thousand cubic meter. While in Gaza Strip the monthly consumption was 3,933.3 thousand cubic meter and the maximum monthly consumption was in Gaza where it reached 2,164.8 thousand cubic meter (Figure 4).    
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Figure 4: Total Monthly Water Consumption by Governorate/ Region. 1998

According to the results, the domestic per capita consumption in 1997 for Gaza Strip was 85 liters per day and the total domestic consumption was 31,022 thousand cubic meter per year. 

3.4   Water Quality:

	It is indicated from the results that the maximum average electrical conductivity (EC) and the total dissolved solids (TDS) within the West Bank, were recorded in the water wells of Jericho and reached 2,857.9 s/cm and 1,399.6 mg/l respectively. This could be related to the composition of soil and rocks, and the proximity to dead sea region. Regarding Gaza Strip the maximum average electrical conductivity (EC) and the total dissolved solids (TDS) were recorded in wells of Khan Yunis which amounted to 2,488.1 s/cm and 1,714.1 mg/l respectively (Figure 5)  
	Figure 5: Average Concentration of the Total Dissolved Solids for Gaza Strip Drinking Water Wells by Governorate (1995,1998)
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The results show that the concentration of nitrate was the highest in Qalqiliya area within the Remaining West Bank water wells, where it reached 61.3 mg/l in 1996 and 53.8mg/l in 1998, however it is still within the WHO standards (50 mg/l). The results show a decrease in nitrate concentration for most of the wells in 1998 compared to 1996 and 1997 (Figure 6). 
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Figure 6: Average Nitrate Concentrations for the Ground Water of the Remaining 

West Bank by Governorate. (1996-1998)

	However, groundwater in Gaza Strip showed the highest concentration of nitrate of 148.2 mg/l in Khan Yunis for the year 1998. The concentration of nitrate was extremely high in the wells of Rafah, as it reached 1371.5 mg/l in 1997. In General the drinking water wells of Gaza Strip have higher concentrations than the WHO standards which is 50 mg/l (Figure 7).
	Figure 7: Average Concentration of Nitrate  for Gaza Strip Drinking Water Wells by Governorate  )1996-1998)
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Concerning the concentration of chlorine in the Remaining West Bank water wells, the results show that the highest concentration was in Jericho where it reached 631.0 mg/l in 1998 which is higher than the WHO standards (250 mg/l). For the wells of other governorates, the concentration of chlorine is still within the standards (Figure 8).

Figure 8: The Average Concentration of Chlorine in the Ground Water of the Remaining West Bank by Governorate. (1996-1998) 
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The results show high concentrations of chlorine in Khan Yunis where it reached 567.4 mg/l in 1998. Drinking water wells of Gaza Strip, except North Gaza , have concentrations  higher than the allowable standards, although there is a decrease of these concentrations  in 1998 compared to 1996 and 1997 (Figure 9). 

Figure 9: The Average Concentration of Chlorine in the Drinking
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 Water Wells of Gaza Strip by Governorate. 1996-1998

Regarding springs water quality for 1998, the results show high concentration of nitrate in Bethlehem springs where it reached 70.3 mg/l, and high concentration of chlorine for Tubas springs where it reached 344.4 mg/l (Figure 10).
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Figure 10: Concentration of Nitrate and Chlorine for the Springs by Governorate, 1998

3.5      Water Services: 

According to the results 83.4% of the housing units in The Palestinian Territory were connected to the public water network in the year 1997 and 12.3% were connected to private water network, while 4.2% of the housing units were not connected to private or public networks. (Figure 11)

	Figure 11: Occupied Housing Units in the Palestinian Territory By the Connection to the Water Network. 1997
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The results show that 264 communities in the Palestinian Territory were connected to the water network in 1998, which is about 38.5% of the whole communities, where 256 communities are in the West Bank and 8 communities are in Gaza Strip. 

The results show also that 283 communities in the West Bank depend on the rain water collecting wells as an alternative substitute of the public water net work, and 268 communities depends on purchasing water tanks as an alternative substitute. In Gaza Strip 28 communities depend on the water wells as a substitute for the network (Figure 12).

Figure 12: Distribution of the Palestinian Communities by the Alternative Substitute of the Water Network. 1998
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It is indicated from the results that the average hours of water availability per day during summer for 36 communities in the West Bank is less than 5 hours. And that the number of communities in which the average hours of water availability is less than 5 hours per day in winter is 13 communities. There are 9 communities in Gaza Strip in which the average hours of water availability is less than 5 hours per day in summer , while during winter there are 4 such communities. 

Concerning the problems in drinking water sector in the Palestinian communities, 248 communities suffer from old water networks, 216 suffer from water supply interruption and 130 communities are non-served areas.

3.6    Water Prices: 

The results show that the average price for the cubic meter in 1997 for different localities in the West Bank was 2.7 NIS and for Gaza Strip the average price was 1.2 NIS. 

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 number of wells and springs only represents those were under study and not the total number. This caused variation Regarding in the total number of wells and springs for the different years.  

 It is noticed that the concentration of nitrate in Rafah Governorate in the year 1997 is very high and  are not proportionate with the following years  

 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.

 There is a difference between the total number of the Palestinian communities and the number which is indicated in the tables. This difference is due to the exclusion of three communities because they are not inhabited.   Also the data of the 20 communities of that part of Jerusalem which has been illegally  annexed by Israel after its occupation of the West Bank in 1967 were considered as one locality.   
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