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Executive Summary

Rainfall is the source of groundwater and surface water resourtles decupied PalestiniaBtate
(oPS) Rainfall in the oPS showsconsiderable spatial and temporal variatwith long-term annual
average rainfall of 45 mm/y in the West Bank and 32nm/y in the Gaza StripDuring the
2011/2012 season1l Septembeto 31 Augus} the total average rainfall was a significantligher

with 518 mm/y in the West Bank an872 mm/y in Gaza.This translates into eainfall volumeof

2926 MCM over the West Bank antB6 MCM/y in the Gaza Stripout of this total abou720 MCM
and64 MCM is estimated tdvaverechargd the groundwater systems in the West Bank and the Gaza
Strip respectively.

Since Israel is fully controlling the Jordan Rivélte availablesurface water in d®is limited to wadi
runoff, which is presentlparelyutilized. The total flow of thaVest Bankwadis was estimated 479
MCM in 2011/2012.

In the West Bank three main groundwater basins are domitheasie ee all shared with Israelln
2012,about 64 MCM has beerextractedby Palestinianpumping wells, whilean unsustainabl&89
MCM wasextracted from the ca#al aquifer in the Gaza Strijround95% ofthe pumped watem

the Gaza Stripis now brackish Meanwhile, the total springs discharge from the three West Bank
aquifers is aroun®9 MCM, excluding the discharge o0@ MCM from Dead Sea springhat are
controlled by Israel. In general, the report shows foat2012 the total local water resources
(including wells and springsavailablefor all purposedor Palestiniansvas some289 MCM; about

104 MCM in the West Bank and aboB5 MCM in Gaza Strip This does not includbulk water
purchases from Isra@bout 57MCM, 53 MCM for the West Bank andMCM for Gazg.
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1 Introduction

Groundwater is the main source of water for the Palestinians in the West Bank and Gaza Strip and
provides more than 90% ofall water supplies The main aquifer systems can be divided ifotor

distinct units; the Western Aquifer Basin, tNerth-easternAquifer Basin and the Eastern Aquifer
Basinfor the West Bank, and the Coastal Aquifer for Gaza, where the groundwatendsafiomnuch
shallower depth

Following the 1967 occupation, Israel controls all shared water resources including surface and
groundwater, and utilizes more than 85% of these resources, ldassthanl5% for Palestirdn

use. The surface water @PSis represented by several seasonal wadis, as well as the Jordan River,
which is currently controlled and used exclusively by the Israelis.

The oPSis among the countries with the scarcest renewable water resources per capita; average
domestic water consumpti is only72 l/c/d in the West Bankit is higher a0 l/c/d in Gazdbutthe

water quality there is farbelow all standards This is significantly below the per capitdomestic
waterdeliveryin other countries in the Middle Easbonstraining economic development, increasing
infrastructure and runningosts andpossibly leading tohealth problemis More than half of the
available groundwater is used for domestic water supply, severely limiting the available volume for
industryandespeciallyirrigated agriculture

The water situation in Gaza is much worse thartheWest Bank.The Coastal Aquifer in the &za

Strip receivesan averageannualrechargeof 50-60 MCM/y mainly from rainfall, while theannual
extraction rate othis aquifer compleks estimatedt aboutl85 MCM in 2012 Theseunsustainably

high rates of extraction have led to the lowering of dheundvater level,the gradual intrusion of
seawateand upwelling of saline groundwater. In fatctsi believed thathe Gaza Aquifer has already
passed the point of no retuamd needs to be regenerated before it can be sustainably used again,
leaving thepopulation of theGaza Strip without a reliabknd affordablevater source

This report gives a general overview of the current water resources available for Palestivesimg)
bothlocal resources and nonconventional sources.

! SeeGuy Howardand Jamie BartranDomestic Water QuantityService Level and Health, WHO 2003
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2 Water Resources
2.1 Rainfall and Recharge

The climate irthe Palestinian territory is Mediterranean in its basic patimd, varies from senrarid
in the west toextremely arid in theast and®@utheast.

West Bank Rainfall

The mean annuahinfall in the West Bank varidsom about700mm in the western patb less than
100 mm in theeast;the long-term annual average about450 mm. The analysis of the rainfall trend
during the past years shows an increase ofittan and &hift towards themid westregionof the
West Bank. Irthis areahe 2011201 2rainfall peaked a700 mm/y, whilein the eastt was as low as
100mm/y. The average annual rainfall for tindrologicalyear(September 2011 August 2012¥or
the entire West Bankiasabout518 mm.

For the West Bankigurel shows the spatial distributidar theaverage annual rainfall 20122012

and for the longterm annual average rainfalllhe awnual rainfall displays an extreme spatial
distribution, the spatial rainfall variation is uneven, and the areas receiving different amounts of
rainfall are not of the same siZz@gure2 shows the historical records of annual average rainfall in the
West Bank.
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Figurel: Rainfall ontour mapsfor the West Bank2011/2012seasonand long term average
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Figure2: West Bank longerm average ainfall, hydrological years
Gaza Rainfall

In the Gaza Strip, the average normal rainfattalculated over the period 198010 for 12 stations
as showrin Figure 3. The figure showslearincreagsin rainfall totalsfor the hydrological year of
20112012 compeedto 20102011.In the season 2011/201f2e averagannualrainfall overthe Gaza
Strip is estimatedat about372 mm while the long term annual averagenfall in Gaza 327 mm.
Figure4 presentshe spatial distribution adinnualrainfall for the 200/2011 season

Rainfall (mm)

®rain2011 ®rain2012 ® general_av

Figure3: Annual rainfall in the Gaza Strip, average and seasonal

Theannualrainfall in 20112012hasexceeded the normal seasonal aveedgédl stationsin contrast,
annualrainfall was low during the20102011 seasgnaveragingonly 225 mm for the Gaza Strip
Rainfall is unevenly distributedt varies considerably, decreasifrgm the north to theasith with
large fluctuationgrom year to year.
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Average Normal Rainfall in Gaza Strip Average Rainfall Depth (mm) in Gaza Strip
2011-2012
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Figure4: Rainfall contour maps for the West Bank, 2010/2011 season and long term average

RechargeGaza and West Bank

Based on rainfall figures for theydrologicalyear20122012 the total watewolumes ovethe West
Bank and Gaza Stripvere 2926 MCM and 136 MCM, respectively.Using these figuresthe
20122012recharge for the three West Bank basins was estinaai#&tl MCM. This wasdistributed

as follows: about209 MCM received as a net recharge to the Eastern Basin, 8660MICM to the
Western Basin andoaut152 MCM to theNorth-easterrBasin. Meanwhile, the groundwater recharge
in the Gaza cestal aquiferwas estimated att9 MCM comparing to 48MCM for the season

2010/2011 Table 1 shows the rechargestimatefor the groundwater aquifers the West Bank and
Gaza #ip.

Tablel: Recharge Estimates

Area within | Average rainfall Recharge Longterm
. . Volume Average
Aquifer-Basin West Bank (mm)
(km?) 2011/2012 2011 /2012 Recharge
(MCM) (MCM)
Western Aquifer 1,767 581 359 318430
North-easternAquifer 981 517 152 135187
Eastern Aquifer 2,896 483 210 125197
West Bank Total 5,644 519 721 578814
GazaCoastal Aquifer 365 372 64 55-60
Palestine Total 6,009 785 633874
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2.2 Surface Water Resources

Surface water resources are represented mainiyhdyordan River and ephemeral waflmwving
towards three basic directions: towards kediterranear{(West Bank and Gaza Strjgpwards the
Jordan Valleyand towards the Dead Sea.

The Jordan River

The Jordan River is onefdhe main rivers in the region, atlde only permanentver in the West
Bank andin thewhole of the oPS It flows rorth to south froman altitude of 2200 meters above sea
level toend atthe Dead Sea at an altitudei@f25 meters below sea levalhe Jordan River is shared
among five riparian countries: Palestinerddm, Syria, Lebanon and Israel, with the lattgngmost

of the water.

400 +550MCM
to the NWC

Figureb: Current utilization of Jordan River water
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