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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. 
	February, 2002
	
	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:

 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 Finding
	3.1 Hydrological Data:
Data show that the precipitation in the Palestinian Territory in 1999 was less than the levels which 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 2000 was 277.2 million m3.   Wells   are   considered   the   most   important,   where  197.9 million   m3  were 

	pumped from water wells and that represents 71.4% of water resources, then springs which its annual discharge reached to 36.3 million m3, making 13.1% of water resources, finally the quantity of water purchased from Israeli Water Company (Mekorot) reached to 43.0 million m3 and formed 15.5% of water resources in the Palestinian Territory   (Figure 2).  
	Figure 2: Percent Distribution of Water Resources in the Palestinian Territory, 2000
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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 57.9 million m3 making 43.8% of water resources in the West Bank.  Springs discharge quantity was 36.4 million m3 making 27.5% of water resources in the West Bank.  While the quantity of Water purchased from Israeli Water Company (Mekorot) reached to 38.0 million m3 representing 28.7% of Water resources in the West Bank.  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 140 million m3 or 96.6% of water resources in Gaza Strip. While the quantity of water purchased from Israeli Water Company (Mekorot) was approximately 5 million m3  and contributed to 3.4% of water resources in Gaza Strip.

	3.2.1  Water Wells:

Data show that the number of wells in the West Bank in 2000 was 308 and quantity of water pumped from wells reached to 57.9 million m3 for domestic and agricultural uses. It is distributed to 21.2 million m3 for domestic use, 32.9 million m3 for agricultural use and 3.8 million m3 for both uses together.  While the number of wells in 1999 and 1998 was 302 and 298 respectively and the quantities of water pumped from wells for both domestic and agricultural uses were 63.6 million m3 in 1999, and 60.2 million m3 in 1998, (Figure 3). 
	Figure 3: Quantities of Water Pumped from Wells in the Palestinian Territory by Use, (1998 – 2000)

	
	
[image: image4.wmf]0

10

20

30

40

1998

1999

2000

Year

Milion m

3

Domestic

Agricultural

Domestic & agricultural




	3.2.2   Springs:

Data show that the maximum average of annual discharges of springs for the years (1998 – 2000) was in 1998  (64.2 million m3). The discharges of springs decreased to reach the minimum average in 1999 (28.3 million m3), and then the average discharges of springs increased in 2000 to 36.4 million m3 (Figure 4). 
	Figure 4: Quantities of Annual Discharge for Springs in the Palestinian Territory, 

(1998 – 2000)
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	3.2.3 Water Purchased from Israeli Water Company (Mekorot):
Data show that the quantity of water purchased from Israeli Water Company (Mekorot) reached to 43.0 million m3 in 2000, while it was 47.8 million m3 in 1999, and 37.9 million m3 in 1998.  (Figure 5) 
	Figure 5: Quantities of Water Purchased from Israeli Water Company (Mekorot),  (1998 – 2000)                                   

	
	
[image: image6.wmf]0

10

20

30

40

50

1998

1999

2000

Year

Million m

3




3.3  Water Supply for Domestic Use:

Data show that the quantity of water supplied for domestic use in the Palestinian Territory was 84.9 million m3 in 1998, while in 2000 it increased to 116.6 million m3 because of improvement in the infrastructure of water supply by public water network.  The West Bank data show that  the quantity of water supplied for domestic use was 36.6 million m3 in 1998, increased to 50.8 million m3 and 56.6 million m3 in 1999 and 2000 respectively.

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 2000, data show that the average concentrations of total dissolved solids (TDS), chlorine and nitrate reached to 471 mg/L, 139 mg/L and 31 mg/L respectively in  the  samples  taken  from the  wells  in the West Bank.  While in samples taken from the wells in Gaza Strip the average concentrations of total dissolved solids (TDS), chlorine and nitrate reached to 1115 mg/L, 299 mg/L and 95 mg/L respectively (Figure 6).  
	Figure 6: Some Chemical Characteristics for Wells Water by Region, 2000
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	This high variance also noted in 1999 where the highest average concentration of total dissolved solids TDS was 470 mg/L in the samples taken from the wells in the West Bank, while in the samples taken from the wells in Gaza Strip, the concentration of TDS was as high as 1,214 mg/L. Concerning the other most important concentrations its noted that concentration of chlorine reached to 130 mg/L in the samples taken from  the  wells  in  the West Bank and this value multiply in the samples taken from the wells in Gaza Strip to reach to 382 mg/L.   Also  concentration of nitrate  in the samples taken from  the  wells   in   the  West  Bank  reached  to 
	Figure 7: Some Chemical Characteristics for Wells Water by Region, 1999
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26 mg/L, while  this value multiply more than 4 times in the samples taken from the wells in Gaza Strip (Figure 7).

Generally noted that the concentration of several materials and ions in the samples taken from the wells in Gaza Strip was more than its counterparts in the samples taken form the wells in the West Bank, and more than the standards used in the World Health Organization (WHO) and more than the standards used in Palestinian Water Authority (PWA).  
3.4.1.2  Chemical Characteristics of Springs Water: 

In 2000, data show that the maximum concentration of the total dissolved solids were in the springs taken from the springs in Tubas region (492 mg/L), and the minimum concentration of total dissolved solids (TDS) were in the samples taken from the springs of Nablus governorate (240 mg/L) (Figure 8). While in 1999, its noted that the variance of average concentration was higher in the samples taken from the springs in Tubas region (879 mg/L) and this concentration is more than four times the average concentration of total dissolved solids (TDS) in the springs of the West Bank while the minimum concentration of total dissolved solids (TDS) were in the samples taken from the springs of Jerusalem governorate (251 mg/L).

	Figure 8: Some Chemical Characteristics for Springs Water by Governorate, 2000
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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 show that the maximum electrical conductivity was to the samples taken from wells in Jericho governorate (2,729 s/cm in 2000) and (2,878 s/cm in 1999), the minimum electrical conductivity was to the samples taken from the wells in Ramallah and Al- Bireh governorate (558 s/cm in 2000) and (245 s/cm in 1999).  In Gaza Strip the maximum electrical conductivity was to the samples taken from the wells in Khan Yunis governorate (2,552 s/cm in 1999), In general the electrical conductivity to the samples taken from the wells in all Gaza Strip reached to 1,798 s/cm in 2000, and also it is high value comparing with electrical conductivity of wells water in the West Bank governorates (Figure 9).

	Figure 9: Electrical Conductivity for Wells Water by Region/Governorate, (1999, 2000)
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3.4.2.2 Physical Characteristics of Springs Water: 
Data show that the highest average of electrical conductivity of springs water in the West Bank was in the samples taken from the springs in Tubas region (1,022 s/cm in 2000 and 1,828 s/cm in 1999), while the minimum average of electrical conductivity was to the springs water in Nablus governorate in 2000 (491 s/cm) and in Jerusalem governorat (532 s/cm) in 1999  (Figure10).

	Figure 10: Electrical Conductivity of Springs Water by Governorate (1999, 2000)
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3.4.3 Biological Characteristics of Water: 

3.4.3.1  Biological Characteristics of Water Resources:

Data in 2000, show that the samples which have been tested for water resources in the West Bank governorates except Nablus and Ramallah and Al- Bireh governorates reached to 381 samples, out of which the number of samples polluted with Fecal Coliform Bacter (F.C) were 10 samples, while the number of samples polluted with Total Coliform Bacter (T.C) was 61 samples.

3.4.3.2   Biological Characteristics of Networks Water:

The number of the samples taken for biological tests from water networks in the West Bank except governorates of Nablus, Ramallah and Al- Bireh and Tubas region was 381 samples, out of which the number of samples polluted with Fecal Coliform Bacteria (F.C) was just in Qalqilia governorate, while the number of samples polluted with Total Coliform Bacteria (T.C) was 25 samples.

	3.4.4 Household Evaluation of Water Quality:
Results show that 67.5% of households in the Palestinian Territory consider the water quality as good, and this percentage increase in the West Bank to reach 89.9%.  In the Palestinian Territory, 29.0% of households consider the water quality as fairly good; this percentage increases in Gaza Strip to 70.1%. 3.5% of households in Palestinian Territory consider it as bad quality (Figure 11).

	Figure 11: Percent Distribution of Household Evaluation of Water Quality, 1999
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3.5    Water Services:

3.5.1  Means of Water Obtainment:

Housing conditions survey in 2000 indicates that the percent of households connected to public water network in the Palestinian Territory increased to 89.8% (87.2% of households in West Bank and 95.0% in Gaza Strip).  While results of household environmental survey 1999 show that 84.8% of households in the Palestinian Territory are connected to water network, and this percent is distributed into 93.3% in Gaza Strip against 80.7% in the West Bank. Results show that 14.7% of households in the Palestinian Territory depend on buying tanks; this percent was 20.1% in the West Bank and 3.8% in Gaza Strip.  The use of water from springs was only found in the West Bank (0.8% of households).  

3.5.1 Availability of Domestic Rainwater Wells: 

Results show that domestic rainwater wells are available and being used for 26.3% of households in the West Bank, while there are no domestic rain water wells exist in Gaza Strip.  The percentage of wells used by one household was 52.3%.  For the approximate volume of water wells used as a mean of obtaining water, it varies from 20 – 50 m3 for 50.2% of households using a water well as a mean of obtaining water in the Palestinian Territory, and less than 20 m3 for 21.2% of households.

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.
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