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Water resources /i the west Barnk

The West Bank Is the eastern| part ofi historic Palestine. \Water i the West Bank
comes originally from (PHG, 2004)). The tetal
guantity’ of raimfall en the West Bank is (MCM), 68, 3.2
and 28.8% of these quantities are: distrbuted as evapoetranspiration,, surface: runoefi:
and' natural recharge, respectively: (AburzZahra, 2001). The main fresh water resource
I the West Bank IS, ground water, this guantity. Is alstracted firom: three main
aguifers, )

MCM/year) and Western aguifer (safie yield = 362
MCM/year), wWhereas; 69 MCV per year are utilized by Palestinians in the West Bank,
(Article 401 of Oslo B agreement). 297 springs andiseeps are distributed! ever the
West Bank, efi which, 291 (53% of total discharge) are: discharging water ofi excellent
guality: (Abur Zahra, 2001) and 6 Sprngs ol greups of springs are off a brackish
pnature. The total reported discharge ofi these springsi Is 24-119.9 MCM/year
(Nseibeh and Nasser Eddin, 1995), mainly: used for irrigation.

1/2



Water resources /i the west Barnk

Seasonal wadis are alserconsidered as a consideranle Water reseurce; Its annual
quantity isiapproximately: 74 MCEN/year (52 andi22 MCV/year ini tie eastern and
Western wadis, respectively). Low. percentage oOff this quantity’ can ve utilized as
a result of lack of infrastructure essential for collection), sterage: and distribution
at a large scale, and the same gees for uriani (14 MCM/year) and natural (70
MCN/year) runoft (Abu Zahra, 2001). Additionally, rain Water harnvesting In
CISErS IS a considerable water resource inithe West Bank, Its annual guantity I1s
estimated as 6.6 MCM/ year. Einally, the Palestine share in Jordan River (257
MCNM/year) Isiinaccessible since: 1967 due' ter Israelimilitary measures (World
Bank; 1997).
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Water supply. in thie West Bank

The actuall avallable water Is significantly lewer than 1020V CM/year
due te the lack of accessihility: to grounadwater and infrastructure
needed to fully utilize the surface Water reseurces.

(PWA,
2002). Mest efi water available per capiia IS IewWer tham the average
value stated by WHO guidelines ). This could lhe

attributed! tor lack off accessibility ter Watel reseurces andl pooer Water:
sUpply: management.



Water aemanad. i thie West Bank

Demestic water demand can e calculated hased on
WHOmIMImum deomestic Water consumption standanrds
eff 100l/c/d. as the total pepulation of the West Bank
152, 872,216 then the annual domestic Water demand Is
theragriculturalifdemand:is

Jayousi, 2000). e industrial demand IS (Al
Zahla,2001). Theretore the summation for Watel;
demand! fier the three Sectors, Is



Soclo-economic indicators

Family size and Average monthly income
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Socio-economic indicators

Family size and water consumption for connectors and non
connectors
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Soclo-economic indicators

Monthly water cost s family size
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Soclo-economic indicators

Monthly income Vs. monthly water consumption
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Seasonal attitude for water consumption in the cennected
and uncennected housenolds: to water nNetworks Ini the

\West Bank.

Average family size 7.49 persons Average family size 8.36 persons

Average monthly water use in summertime 26.06 m Average monthly water use in summertime 18 m

Average monthly water use in wintertime 20 m Average monthly water use in wintertime 13 m




Water poverty: ana lnterhational
measurenients

\Water poverty Isia  situation WHEre a nation’ o) region cannot afiond
the cost of sustainable: clean water to all'people at allitines;

Indicaters shoulafenable the
identification) eff tiends  ever tinme and previde: a hasis: for
international cemparsens (UK, Department oii the envirenment,
1996). Moereover, usefuliindicators should be measurable and the
REecessany data should be obtainable (Gallepin, 1997). They. alse
need te focus on the structuraliimplements tel the sustainable supply
Off Water;, se as te facilitate policy reSpPensES.



Approach

Accornding to Falkenmark, Water availanility off mere
than IS defined as; the threshoeld above
Which water shertage ececurs enly irregularly: or locally. Below: this
level, water scarcity arises In| different levels off severity/.

IHowever, below 1,000m/capita.year Water scarcity IS a limitatien te
economic development and human health and well-heing. Eimnally,
pelew 500mpe/capiia/year, water avaiability/ Is a main; constraint te
liier (Falkenmark;, 1989). Raskin: et a/. (1997 criticize this Indicater,
as It dees, not reflect the significant differences InfWater use
patterns between countries. Maereover, Falkenmark (1989) who
developed this indicator, initially focused on' sub-Saharan Africa,
where she assumed! countries need: te be self-suifficient i terms of
food, due te thelr low: purchasing pewer. Hence she defined water;
scarcity and stress as a function of the ability ter maintain foed self-
sufificiency.
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Approach

appreach Used
10, measure water peverty. WAl Inclides surface Water
as Well as; groundwater reseurces, and compares the
totall amount to the demands of all Sectors; I.e.
domestic, Inaustrial and agrculttralidemands (eguation
1. e month With the: maximum; deficit or minimum
SuUrplus respectively 1s decisive:
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Appreach

, stiggesting that
Water poverty shouldihe anlaggregate index hased upon the percentage of
Water being used inia region combined with: percentage: off the population
WITHI access to safe water and sanitation, and the percentage of the
population with; easy’ access: 1o, Water: for domestic use. This index was
called conventional composite Watelr peverty: index (WPRI). The formula that
gathers these elements; Is:

(2)

Where;
A Adjustediwater availability assessment (%)
S:  Pepulatien with  acecess to) safie water and sanitation.

I The'index represents time and efifort taken te collect water fior
heusehoeld.

A,S and T are' between 0 andi 100.

wa, wsiand wi: Are the WeIghLS givVen to each cempoRent off themdex: (wa
+ Ws + wt = 1).

The resultant from equation; (2) Is divided by 3 to have a number between
0 and 100.
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Approach

AS, recognized Intemationally the Palestinian terfteres in
among the most deprived countries In the world When it
COmes te the Water reseurces, this Is due te: the
filctuating and conditions
Which! resulted 1n very Weak Institution! perfiermance
Indicators:, This paper used Intermatonal social, ECenemic
anad ) Indicaters as a commen
greund fier vareus indicaters as an attempt te build
future demand scenarnos:. Anlincreasing gap was; found
pPetween water stpply.andrdemand:
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\Water poverty index/ Conventional approeach

Conventional WPIF (equation 2) can e calculated as follews:

As mentioned before, demestic, agricultural and mdustrial water demands are: 554
MCM/year. Consequently,

Tihe percentage ofi population with  aceess to)safe Water and sanitation respectively, are
86 and 24.5% Therefiore;

(LO0-T)

The median menthly income: is 1,600 NIS' (PCBS, 2005). In the connected areas,
average moenthly water bill'in summer and winter are 121.55 and 69.5 NISI,
respectively. However, for the uncennected areas, average monthly water billfin
summer and winter ane' 194.64 and 35NIS; respectively (PHEG, 2002). Accordingly, if the
wintertime 1s consideredl asi4" moenths then the weighted average off monthaly water bill'is
104.08f andi 141.42 NIS for the connected and Uuncennected areas, respectively.
Therefiore; this amount isieguivalent te 6.5 andl 8.8% ofi time. Therefore,

T = 6.5786% + 8.8*14% = 6.82%.

And (100-T) = 100-6.98= 98.17%

According| to water situation i the West Bank, availalbility, of water is, considered as the
main| preblem,, accessibility Is considered less important and! time is considered the least

Important. Therefore, the suggested two weighing methods that were considered in
calculating WPIF according| to the conventionallmethod are:

Wal = 0.4, wsl = 0.25 and wtl = 0.15; andwa2 = 0.5 ws2 =0.35 wt2=0.25

One US$ Is eguivalent to 4.5 NIS according to the current exchange rate.



\Water poverty index/ Holistic approach

As discussed! before, the actual water resource Isi 124.6 MCM/year:.
Tihe current water demandtis 554 NMCM/year. Therefore,

R =124.6/554 = 22.5%
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\Water poverty index/ Holistic approach

)

As mentioned before, % of pepulation with access 1o safe water and
sanitation are 86.0 and 24.5%), respectively.

%, ofi water demand: by agriculture Is, 266/554= 48.0%
Therefore,
A =52.83%
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\Water poverty index/ Holistic approach

GDP! per capita = 1,051 (UNDP;, 2004) — C1 = 1.051%.
Under-five mortality: (per 1000) = 25 (UNDP;, 2004)— C2 = 25%.
Education enrelment rate = 86% (UNDP;, 2004) — C3' = 86%.
Gini coefficient = 0.32 — C4 = 32%.

Accordingly,

C = 36%
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\Water poverty index/ Holistic approach

[Domestic Water consumption with total water quantity: =
71.41/1020 = U2 = 7.0%.

Propoertion off GDP denved fromagiculture = 9.6% (MAS], 2004).
The actual amount off water censumed by the agriculiural secter Is
90 MICM/year, so the agricultural consumption = 90/10201 = 8.8%.
— U2 = 9.6/8.8=109%= 100%

Proportion ofi GDP denved from! industry: = 14.7 %( MAS, 2004).
The Domestic andf Industraliwaters consumptien per capita in the
West Bank 76 m3/year (Abul Zahra, 2001), therefore, the annual
Industrial andl domestic Water consumption:is 180, 29 MCM/year,
hence guantity’ of water consumed by Industry, = 108.88/10201 =
10.7%. — U3 = 14.7/10.7 = 131.21%.— U3 = 100%.

Therefore,

U= = 69.0%.
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\Water poverty index/ Holistic approach

Disselved oxygen ( turbidity: and tetal disselved solids )
were In compliance with WIHO, guidelines fier dinking Water.
Average DO in the West Bank Is 5.84 mg/L, therefore, DO index Is
calculated as follows:
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WPI components In the neighboring
countries compared to the West Bank

WPI (%)
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Effect of increase of GDP on WPI

PPP Vs WPI
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Ranking of West Bank with the neighboring
countries in terms off WPI coampoenents

WP component Highest
Eqypt West Bank

Capacity West Bank
Jordan and Egypt




What iIs the future water situation in
the West Bank??

Scenano 1. NG criangeé n e water resources

Effect of increase in population size on WPI value for the years (2005 to 2025). Agricultural and

industrial demands were assumed to be constant throughout the tested period

Year | Population | Growth Dom. W. demand Dom. water consumption WPI
rate MCM/year MCM/year

2005 2,372,216 3.0 86.64 71.41 43.27
2005 | 2526 | 30 s

2010 2,736,899 2.7 99.94 81.58 43.21
00 | 278% | 27 =

2015 3,110,489 2.4 113.61 91.85 43.16
05 | SH0MS | 24 =l

2020 3,451,099 2.1 126.05 101.91 43.12
R o 12

2025 | 3,773,082 137.81 111.42 43.09

These figures were projected according to the population growth rate; the corresponding values for
growth rate were calculated based on linear interpolation.

Demand is calculated depending on WHO guidelines minimum domestic water requirements.

WPI value according to weights given as follow: R,A,C,U and E equal to 0.2,0.3,0.3,0.15 and 0.05
respectively




What is the future water situation in
the West Bank

Scenano 2. lcreaselnwater resourcesy/eniancenient of existing

supples

Values of WPI for the years 2005, 2010, 2015, 2020 and 2025 after an increase in water resources by
100 MCM/year.

2005 46.85
2010 46.70

2015 46.56
2020 46.45
2025 46.34




What iIs the future water situation in
the West Bank

Scenaro,s: limprovement i the ecornomiical sittation

Effect of increase in GDP/capita on WPI value. Values of GDP/capita were taken according to the
worst and best cases witnessed in the West Bank in the years 1999 to 2005.

GDP/capita WPI
$ %

1000 43.27

1051 43.27

1500 43.30
2000 43.34
2500 43.38




Values of WPI for the year 2005 under the
assumed condition of Increase

IN water resources.

Full control over Jordan river 52.55

Full control over ground water 63.52

Full control over 50% of ground water ( due to the lost 107
share to the Israeli usage of part of the existing water) |




Conclusions and recommendations

The most Important preklem which the Palestinian wWater sector suffers from;is
the constant change in and
. An Increasing gap was feund
petween; water supply: and water demand. Ealkenmark approachi(
) and\Water Availanpihity: Index shiewed that availanle and
accessible water resources ane not sufficient. Additionally, Basic human needs
Index shows that lvasic needs off water are net achieved for many communities.

The conventional WERI appreach showed that the values of Availahility, access
and time' were respectively. The corresponding
WPI value:is 51.63%. However, WPRI-helistic shewed that the fellewing values
for R, A, C, Uand E were feundite be 22.50%, 52.83%, 36.00%, 69.00% and
35.36%0 respectively. The coresponding WPRI was found to be 43.14% when
egual weights were used (0.2). Einally, 1t was feund that an increase of:
10OMCM/year and/er GDP slightly’ shifts upward the WEPI this s attributed to
lack: off capacity’ and accessibility’ to, Water reseurces.

. Moreoever, enhancement In
IS recommended to shift the . Einally;
calculating of WPI at community: levellis essential ter draw’ pelicies based on
accurate infermation.



