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1. Introduction

This report provides baseline data and projections for water supply and demand in
Palestine for the Harvard Middle East Water Project. It emphasizes data compilation,
documentation, and projection, leaving the application and interpretation of this data to
Jater stages of the project. The report represents an intensive effort by a team of analysts
to obtain scarce and often dispersed data on a newly emerginw Although our
projections are based on the best available information, the projections should be treated
cautiously. The Israeli Occupation has restricted the consumption of water in the
domestic, agricultural, and industrial sectors and has i)rohibited the expansion of the

Palestinian water supply since 1978, thereby distorting the historical basis for projections.

Palestine shall be defined as the West Bank including East Jerusalem, and the
Gaza Strip. For convenience, data is presented using district divisions enforced by the
Israeli administration within the West Bank, and Gaza is divided into northern and
southern districts, with the southern district beginning below Gaza city. This approach
has allowed us to use existing information on domestic, agricultural, and industrial
consumption. In the case of supply, we present the average cost of extraction and
provide information on the spatial distribution and yield of aquifers within each district.
Unless otherwise stated, our estimates exclude Israeli settlements.
This report is organized into the following remaining sections:
(1) Section 2 presents our estimates of water supply;
(2)  Section 3 presents our baseline esti:mates and projections of water demand
for the household, industrial, and agricultural sectors;
(3)  The References section includes every report, interview, or other pfimary
data source used in this analysis; and

(4)  The Data Appendix contains all the data tables and figures referred to in

the text.
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2. Water Supply Estimates

2.0 Introduction

As Palestinians have been denied access to the Jordan River, the onlj source of
surface water in Palestine, groundwater is at present Palestine’s primary water resource.
Aquifers (water-bearing rock formations) vary spatially in the quantities and quality of
groundwater they yield. Figure 1 presents a schematic cross-section of the mountainous
region underlying the West Bank and of the cozx'stal plain uﬁder]ying Gaza, both of which
contain aquifers. The hydro—gec;l‘ogy determines the spatial distribution, quantity, quality

.and extraction cost of ground water. It therefore provides the framework within which
the economics of water supply are analyzed. Table 1a presents estimates by various
authors of the annual renewable water resources in PaIéstine.

In the following, we provide an inventory of the quantities of the ground water
available by administrative district and then group these quantities by their average cost

of extraction. Water resources which are outside the geographical boundaries of

Palestine, but which are under contention, are analyzed separately and in a similar way.

2.1 West Bank Water Supply

The mountain range in the West Bank partitions groundwater supply into three
basins: the Western, Northeastem and Eastern basins‘.. Within éach basin, the
g'roundwater flows in the same direction, as shown by Figure 2. The aquifer(s) in the
Western basin flow(s) from the mountains toward the Mediterranean Sea. Aquifers in the
Northeastern basin flow from the mountain range toward Lebanon. Aquifers in the

Eastern basin flow from the mountains to the Jordan Valley. The Western and
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Northeastern basins contain two aquifers, while the Eastern basin contains six as
presented in Figure 3.! In each case, aquifers differ in their depth from the ground

surface and in the quantity and quality of water they contain.

2.1.1 Quantity of Water Supply in the West Bank

We begin by identifying the quantity of water available to each district based on
the capacity of its underlying aquifers. We then estimate the quantities of water currently
extracted from these aquifers in order to estimate the potentially available groundwater
currently unused by Palestine,

Maximum Sustainable Yield by District. It is generally acknowledged that the
Western, Northeastern, and Eastern basins contain between 335-360, 120-140, and 105-
125 million cubic meters (mcm) respectively (Boneh and Baida, 1977-78; Schwartz in
Elazar, 1982; UN, 1991; Al Khatib et al., 1993; Zarour and Isaac, 1993). However,
there are no estimates for the maximum sustainable yield (MSY) of the seven
administrative districts. Estimating the MSY by district requires 1) knowing the spatial
extent of the aquifers beneath each district and 2) knowing the MSY of the underlying
aquifers. We estimate the percent of each aquifer underlying each district by overlaying a
map of administrative districts on a map of the ten aquifers. Percents are shown in Table
1d. | ,

Two studies estimate the MSY for each the ien aquifers (Boneh and Baida, 1977-
78; Schwartz in Elazar, 1982). We select the Boneh and Baida estimates because they
offer a more refined delineation of aquifers and reliable hydro-geologic data. Having

obtained values for the MSY in mem for each aquifer and the percentage of the aquifer

'"We adopt the identification and delineation of aquifers used by Boneh and Baida
(1977-78). Also see Elmusa (forthcoming).
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for piped supply is differentiated by source (springs Versus wells) and further
differentiated by use (cjomesﬁc versus agricultural) as presented in the second and third
coiumns of Table 1b. Unpiped supply is also differentiated by use (domestic versus
agriculture). For unpiped domestic supply we used the percentage of the population
without piped water provided by survey data collected -in 1992 by the Health Development
Information Project (1993, 31). This percentage is then multiplied by a per capita
consumption figure estimated for each district and summed over all districts. The average
per capita consumption across the West Bank districts is 36 cm annually. (See Section
3.1.1 for a full description of the derivation of the unpiped consumption estimates.)

To obtain an estimate of the unpiped supply to agriculture, we estimate the total
water required using the crop type and number of dunams under cultivation in each
distrit;,t. We obtained data on number of dunams under cultivation from An-Najah
National University (1990) and data on water use per dunam by crop type from A;vartani
(1990) and the ARLJ agricultural database (1994). We then subtract the quantity of piped
water from the total agricultural requirement to estimate the quantity of unpiped water
extracted, as presented in column 4 in Table 1d.

In addition to Palestinians, Israeli settlements extract water from aquifers for both
domestic and agricultural uses. Although the precise estimates of extraction by settlements
are not currently available, estimates range from 36-40 mcm by Benvenisti ana Gvirtzman
(1992) to 65-100 mcm by Tamini, (1992) and Al Khatib (1992). The Agricultural
Ministry in 1983 pianned to extract 90 mem annually from the West Bank by the year
1990 (Ministry of Agriculture, 1983; Kaha.n: 1987) . Based on this literature, we
assume that 65 mecm are currently being extracted from wells in the West Bank. We
estimate the quantity extracted from each district by identifying the Jocation of Israeli

settlements with wells. Table 1b presents the number and location of known settlement
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within each district, we multiply these values to obtain the quantity of water available
from that aquifer for that district. By performing this exercise, ‘we can estimate the MSY
available for each district as presented in Table 1d. .

In these aquifers groundwater flow is dynamic, always moving down the anticline
that coﬁstitutes the mountain range. Groundwater that is not extracted from an aquifer
flows through that aquifer either leaving the system through springs or by entering an
adjacent aquifer system. Similarly, a district that does not extract the MSY within its
boundaries allows a portion of its water to flow out of its jurisdiction to the dow.nstream
district or country. If this occurs, in addition to the natural recharge of its own
underlying aquifers, the downstream district or country receives the water that flows from
the upstream district or country. Note that the values presented in Table 1, in the "Total
Available Water" column, ignore this fact. This column represents the natural recharge
of the aquifers underlying each district, implicitly assuming that each district extracts
100% of its MSY and receives no surplus from the upstream districts.

Groundwater Extraction by District. In reality districts are not extracting 100%
of their MSY either because the Israeli Occupation prohibits them from doing so or
because it would be too costly. As a result, a quantity of water, representing the
difference between a district’s current extraction and its MSY, flows out of each district
to the downstream district or country. We turn next to estimating this quantity of outflow
or surplus water for each district. Since we have e‘:stiméted MSY‘for each district above,
we need only to estimate the current quantity gxtracted with'in each district to calculate the
outflow or available surplus.

We estimate the current water extracted in Table 1b. We add water quantities
extracted within a district for piped supply, unpiped supply and supply to Israeli

settlements. Data on piped supply is obtained from Nuseibeh (1994). Water extracted
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2.1.2 Cost of Water Supply in the West Bank

The quantities of water presented above will now be grouped by the cost of
transporting them to the ground surface. Table 1 presents the quantities associated with
each cost category. Costs of extraction will vary from $0.00 to $0.74 per cm depending
upon the mode of transport, depth of extraction and treatment.

Springs. Groundwaler brought to the surface by springs has no extraction costs,
assuming it does not require treatment. Table 1b presents the quantity of spring water
available by district. Where available spring water represents the first increment in the
supply step function at zero cost in Table 1.

Shallow Wells and Cisterns. Increasing in cost, is water extracted from .shallow
wells and cisterns. Table 1b presents the quantity of water extracted from shallow wells
for irrigation and for unpiped domestic supply. In Table 1 the average cost of extraction
for this increment to the supply step function is estimated at $.16 per cm based on several
sources. Awartani (1990) estimated $.16 based on 30 irrigation wells across‘the Jordan
Valley. Similarly, Tahal (1990), and Eckstein (1993, Table 2 and 2a), note costs in this
range ($.10 to $.20 per cm) for extraction from shallow aquifers.

Deep Wells. Increasing further in costs, is-water extracted from deep wells for
domestic consumption. The quantity available is presented in Table 1b. For Table 1, the
average cost assigned to this increment in the supply step function is estimated at $.33
per cm. This estimate represents a mid range value based on'Tahal (1990), Eckstein
(1993, Table 2 and 2a), DeShazo (1994a), z}nd World Bank (1993, 21).

New Deep Wells. The next increment of water added to the supply step function
would come from the construction of new wells. It is unlikely that any new wells will be

constructed during Israeli Occupation. Therefore, the cost of constructing new wells may

be 3 to 5 times lower if Jordanian drillers were employed (World Bank 1993, 21; Al
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wells by district. We oiataincd the location of settlements and number of wél]s from the
We;t Bank Data Project (1986, 2 and 33). To identify the quantity extracted by district
we assumed that the quantity extracted is in proportion with lﬁe rumber of settlement
wells within a district. Column 4 of Table 1b presents these proportionally by district,
while Column 5 of Table 1a presents quantities which settlements extract.

Potentially Available Water by District. The difference between the MSY and
current extraction rates represents the potential available surplus of water. Based on our
estimates, users extract 199 mcm annually from aquifc_rs in the West Bank (Table 1b)
while the MSY for all aquifers and districts in the West Bank is 660 mcm annually (Table

1d and Boneh and Baida, 1977-78). This means that about 461 mcm are potentially

available to West Bank districts. We also estimate the MSY, current extraction, and
available surplus for each district in Table 1d’. Table 1d shows that all districts but one
may have a significant quantity of potentially available water.

/ ~ Jericho, located in the Jordan Valley, is the one district that extracts more than its
.~~~ underlying aquifers can naturally recharge. This is because the water not extracted by
districts upstream, such as Bethlehem, Ramallah, and Nablus, flows downward into the
district of Jericho. Since Jericho is currently exlra.cting quantities beyond its aquifers’
MSY, we assume in Table 1 that this water comes from Bethlehem (12 mcm), Ramallah
(13, mcm) and Nablus (13 mcm), and subtract this from the poteqﬁally available water in

these districts. (see footnote 2.)

"These estimates do not capture the dynamic nature of aquifer interaction and regional
groundwater flow. Ideally, a dynamic mass balance model of the aquifer systems should
be developed for coordinating extraction among districts in order to minimize the cost of
extraction and transportation.
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Khatib et al., 1993; and DéShazo, 1994a). Be.cause of limited information on both Israeli
pumping beyond the grcen line and West Bank hydro-geology, it is difficult to accurately
estimate the average cost of extracting the remaining available surplus. Given existing
pumping costs, the expected lower fixed cost of using Jordanian d;illers, and improved
hydro-geologic information, we estimate the remaining quantities that can be extracted at
an average cost of $.34 per cm.

Jordan River. The Jordan River represents an important water resource Lo
Palestine that is not currently available. Table le presents three scenarios .under which
water from the Jordan River could be used to meet Palestine water needs. Scenario 1 is
based on the construction of the Ghor Canal which should i)rovide 125 mcm annually at a
cost of about_sl.ng;r‘\c; (Al Khatib et al., 1993; Baskin (ed.) 1993; Isaac and Hosh,
1992). Scenario 2 is based on the desalination of Jordan River water currently available
at an average cost of $.74 (Shuval in Al Khatib et al., 1993). The third scenario
assumes that Israel will release enough river water upstream to allow the Palestinians to
withdraw 200 mem annually without having to desalinate (DeShazo and Newell, 1994a).
In addition to the Jordan River, recycled waste water has been noted as a future source

although currently less than 10% of households have adequate sewerage disposal (World

Bank, 1993e).

2.2 Gaza Water Supply

Aside from the intermittent flow of wadis, groundwater'constilules all of Gaza's
freshwater resources. This water is part of the shallow, highly permeable coastal aquifer.
Because water can be cheaply extracted from shallow wells, overpumping has resulted.

Because this aquifer abuts the sea, overpumping has led to saltwater intrusion, causing
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saltwater contamination of much of the aquifer which has in turn decreased the quality

and ‘quantity of existing freshwater, while increasing the cost of supply.

2.2.1 Quantity of Water Supply in Gaza

The aquifer underlying Gaza is estimated to have 60-65 mcm of renewable water,
yet current extraction exceeds 100 mem annually (Shawwa, 1993; Shuval in Al Khatib et
al., 1993; World Bank, 1993e). In addition to this shortage, water quality is deteriorating
rapidly due to overpumping in proximity to the sea, leading to high levels of salinity in
groundwater (Shawwa, 1993). The quality and quantity of ground water is generally
greater in North Gaza .;s compared with South Gaza.

Alternative Supplies. The quantity of groundwater available in the coastal plain
aquifer beneath Gaza is highly dependent upon the use of both surface and groundwater.
Two areas of contention are 1) an estimated 1.2 mcm from Wadi Gaza that is impounded
upstream and 2) 44 mcm of groundwater that is purportedly extracted by Israeli wells on
the perimeter of Gaza. The latter figure is based on the purported existence of 20 wells
pumping continuously at a rate of 250 cm/hour (Shawwa in Baskin (ed.), 1993; DeShazo
and Newell, 1994a). The availability of these two sources of water is considered in Table

le under alternative scenarios.

2.2.2 Cost of Water Supply in Gaza

The estimated cost of extraction differs slightly between North Gaza and South
'Gaza. The average cost -of extraction in the south is estimated to be $.15 per cm and $.20
per cm in the North (World Bank, 1993; DeShazo and Newell, 1994a). These costs are
based upon the assumption that overpumping and the need fqr desalination will not occur

in the future.
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Desalination. Costs of desalination range from a low of $ .30 per cm for mildly
brackish water to over $1.00 per cm for highly saline water (Commission for European
Communities, 1993; World Bank,' 1993e; and Kally in Al Khatib et al., 1993). Based on

an average of Kally’s estimates for multi-staged distillation and reverse 0Smosis we

assume an average desalination cost of $.74 per cm (Al Khatib et al., 1993).




3. Water Demand: Baseline Estimates and Projections

3.0 Introduction .

This section of the report describes and documents the methods used to estimate
the 1990 baseline level of water demand in Palestine and to project the water demand for
the years 2000, 2010, and 2020. Water demand is divided into consumption by three
sectors: (1) households; (2) industry; and (3) agriculture. All tables that contain water
demand data are presented in the Data Appendix. All water quantity figures are in
millions of cubic meters (mcm) unless otherwise noted.

Table 2 presents the 1990 baseline estimate and projections of total water demand
for each of the demand sectors. We estimate that the total water consumption in Palestine
was 225 mem in 1990. Total water demand projections for the years 2000, 2010, and
2020 are approximately 497 mcm, 826 mcm, and 1,263 mcm respectively.

The projections presented in Table 2 summarize the middle scenarios shown in .
TébI‘es 3, 4, and 5 for each sector of demand. We also present high and low scenario
projections for each of the demand subsectors, as described in the following subsections.
We present these in lettered tables within each of the Table 3, 4, and 5 series (e.g., 4a,
4b). The following subsections describe and document the methods used for each demand

sector for medium, high, and low scenarios.
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3.1 Household Water Demand

‘ The household water demand sector comprises primarily domestic water use,
although the baseline estimate contains some water used for light industry that cannot b;:
separated from domestic use due to the existence of common connections.

Table 3 presents the 1990 baseline estimate and projections of household demand
for the middle scenario. We estimate that total household water consumption in Palestine
was 78 mem in 1990. Household demand projections for the years 2000, 2010, and 2020
are approximately 263 mem, 484 mcm, and 787 mcm respectively for the middle

scenario.

3.1.1 1990 Estimate of Household Water Demand

We estimate that the household sector consumed 78 mcm of water in Palestine in
1990, as detailed in Table 3a. This estimate is based on household consumption of piped
water from regional and municipal systems and unpiped water from local wells, springs,
and cisterns. The World Bank (1993f, 55) estimated that domestic water consumption in
Palestine was about 56 mem in 1990, but this estimate does not account for unpiped water
consumption and does not seem to include East Jerusalem.

Piped Water. The estimate for piped household water consumption in Nablus,
Jenin, Tulkarem, and Bethlehem is based on data from annual meter readings taken in
1990/1991 by the Water Department of the Israeii Civil Administration (Water
Department 1993). These districts do not rély on water from sources outside the district
for household use.

For Hebron, the amount piped from wells within the district is from the Water
Department data (1993), while the amount imported -from other districts via the Water

Department was estimated by subtracting the amount from wells from a total household
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consumption figure ;given by Haddad and Abu-A’isheh (1992, 75) and supported by
}nlewiews with the Hebron Municipal Water Department (ARL 1993c).

For Jericho, the amount of water piped from spriﬁgs and from the Water
Department is from data gathered through interviews with the Jericho Municipal Water
Department (ARIJ 1993d). For Ramallah, 1990 baseline estimates of household water _
consumption are from a comprehensive report by the Jerusalem Water Undertaking:
Ramallah District (1991, 22).

Household water consumption estimates for East Jerusalem are difficult to make
since Israeli statistics include East Jerusalem in the lz;rgg:r municipality of Jerusalem. We
estimated baseline household water consumption in East Jerusalem 't-lsing a 1990
population estimate of 151,200 for East Jerusalem and an annual water consumption per
capita of 45 cm based on an interview with the Head of the Hydrology Division for the
Civil Adminstration.

The estimates of 1990 household water demand for Gaza are based on data from
Isam Shawwa (ARI 1993a). The population is distributed across North and South Gaza
based on the 1990 population estimates shown in Table 3a.

Unpiped Water. Because 26 percent of households in the West Bank do not have
access to piped water, we also estimated household consumption of unpiped water based
on the proportion of households without piped water within each district as given by the
Health Development Information Project (1993; 31). This estimate assumes a per capita
consumption level for unpiped water equalfthat of piped per capita cbnsumprjon levels for
piped water. This may represent a slight overestimate of unpiped water consum‘ption, but

the quantities are not large.
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Population Projections. The detailed supporting analyses for the population
projections are showri in Tables 3b, 3d, and 3f respectively for the middle, high, and low
séenarios. All population growth rates are based on the well—roumcnlcd population
projections of Abdeen and Abu Libdeh (1993; FAFO, 1993), which employ estimates of
age and sex cohorts, fertility rates, life expectancies, and net migration rates specific to
the West Bank and Gm. Abdeen and Abu Libdeh (1993, 26) present seven different
scenarios for population growth, based on assumptions about the above parameters, and
ranging from optimistic (Projection 1) to pessimistic (Projection 7).

The middle scenario for household water demand_ is based on Abdeen and Abu

“Libdeh’s central projection (Projection 4). The high and low scenarios are based on their
highest (Projection 7) and lowest (Projection 1) proje.ctions of annual growth rates.
Because Abdeen and Abu Libdeh did not provide growth rates for the specific time ranges
of interest (e.g., 1990-2000), we used an average of their 5-year growth rates covering
the 10-year periods. Despite these simplifications, our projections compare favorably
with their estimates for similar years. The net migration estimates used by Abdeen and
Abu Libdeh (1993, 21) did not include returning refugees, and assumed net migration of
-4,000 per year in the West Bank and -6,000 in Gaza for the low scenario, zero net
migration for the middle scenario, and +4,000 for the West Bank and +4,000 for Gaza
for the high scenario.

Returning Refugees. In addition to the projected naiura] growth in population,
the above method assumes the return of SO0,0bO palestinians to the West Bank and Gaza -
by the year 2000 (PLO 1993, 35). Other sources have estimated the number of returnees
at between 500,000 and 1 million. (Al Khatib et al., 1993). The projections assume that

refugees will return to their points of origin in the West Bank and Gaza (i.e., about 80%
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3.1.2 "Household Watér Demand Projections

Projections of household water demand are shown-in Table 3 for the middle
scenario, amounting to approximately 263 mcm, 484 mcm, and ?S? mecm respectively for
the years 2000, 2010, and 2020. Under the high scenario, household water demand is
projected to be 280 mem, 576 mem, and 1,082 mem for the respective projection years,
as shown in Table 3c. And under the low scenario, household water demand is projected
to be 251 mem, 425 mem, and 619 mem for the respective projection years, as shown in

Table 3e.

Current Water Constriction. At present, water consumption is constricted in the

Occupied Palestinian Territories due to intermittent water service, inadequate
'infrastructure, and Israeli restrictions on. the number of wells that may pump water for
domestic use (World Bank, 1993f, 52). Under these circumstances, and assuming no
future supply constriction, projections adjusted by only i.ncome elasticity would
significantly underestimate household demand. In addition, neither reliable estimates of
future household income nor income elasticities of water demand for Palestinians are
available.

Projection Method. Our projections of household demand therefore assume a
household water demand per capita of 75 cm in 2000, 100 cm in 2010, and 125 cm per
person. These estimates are based on reasonable expectations for water demand if supply
restrictions are eliminated and in approximate accordance wilh‘other studies (Al Khatib et
al., 1993). Using these per capita demand projections, we est_imatcd total houspholq
demand by district by mul'tiplying per capita demand by the sum of projections of

population and the number of "visitor equivalents,” as shown in Table 3 for the middle

scenario.
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Ifalestine was about 7 mem in 1990 (World Bank 1993f, 55), beyond that which is
included in household demand. Industrial water demand projections for the years 2000,

2010, and 2020 are approximately 18 mem, 37 mem, and 61.mcm respectively for the

middle scenario.

3.2.1 1990 Baseline Industrial Water Demand

We estimate that the industrial sector consumed 7 mcm of water in Palestine in’
1990, as detailed in Table 4. Lacking data on district-specific industrial water
consumption, wWe distributed total industrial water consumption by district within the West
Bank and Gaza according 10 the percentage of water-intensive industrial establishments
located within each district. Table 4c presents the data on the number of textile, food,

and quarry industrial establishments Jocated within each district (Abd-Alraziq 1991, 84,

86, 96).

3.2.2 Industrial Water Demand Projections

Projections of industrial water demand are shown in Table 4 for t.hc middle
projection scenario, amounting to approximately 18 mcm, 37 mcm, and 61 mcm
respectively for the years 2000, 2010, and 2020. Under the high scenario, industrial
water demand is projected to be 23 mcm, 59 mcm, and 122 mcm for the respective
projection years, as shown in Table 4a. And under the low scenario, industrial water
demand is projectea to be 14 mem, 24 nfncm, and 30 mem for the respective projection
years, as shown in Table 4b.

Projection Method. Middle scenario projections assume an initial annual growth
rate of 10% for industrial water demand from 1990 to 2000, decreasing to 7.5% from

2000 to 2010 and then to 5% from 2010 to 2020. Awartani (1991, 14-15) describes how



Warer Supply and Demand in Palestine: 1Y% Baseiine Esmumnaies and § 10Jecilvnis joi mvuvy wviny b moes

to the West Bank and 20% to Gaza). Retumnees are distributed among districts within the
West Bank and Gaza according to the percentage of total population within each district.

Visitors. Because households in the West Bank and Gaza receive a large number
of family visitors from abroad during the summer months, we’have included an estirmate
of "visitor equivalents” in our projections of household water demand. "Visitor
equivalents” represent the equivalent number of visitors to Palestine if they were to stay
for an entire year. Our estimates assume that, if the occupation were lifted, there would
be 200,000 visitors in 2000, 250,000 in 2010, and 300,000 in 2020 staying for an
average of 3 months each. Awartani (1991) assumed that there would be 214,000 visitors
by the year ﬁbOO, using an annual growth rate of 20 percent. Visitors are distributed
among districts within Palestine according to the percentage of the total Palestinian

population within each district.

3.2 Industrial Water Demand

The industrial water demand sector comprises water use by industry beyond that
which is included in household demand. As described in section 3.1 on household
demand, the baseline estimate for household demand contains some water used for light
industry that cannot be separated from domestic use due to the existence of common
connections. Other studies, including those by the World Bank (1993f), Awartani (1991),
and Al Khatib et al. (1993), have recognized the currenf difﬁcﬁlty of precisely estimating
industrial water use in Palestine. Water-intensive industry in Palestine is comprised
primarily of textile manufacturing, food processing, and stone cutting and washing (i.e.,
quarrying).

Table 4 presents the 1990 baseline estimate and projections of household water

demand for the middle scenario for industry. Total industrial water consumption in
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expanding industrial activity beyond the household will result in a rapidly rising demand
for industrial water. He uses a baseline 1990 estimate of 8 mcm and employs 2 10%
growth rate between the years 1990 and 7000 based on estimates from the Chamber of
Commerce and the Industrial Planning Committee. This growih rate also reflects the
expectation of 2 rapid increase in tourism and cons@cﬁon in Palestine once the
occupation is lifted; both of these sectors are water-intensive. Beyond the year 2000, our
projections assume that this growth rate will eventually slow to a Jevel that is closer t0 a
reasonable expectation for growth in a developing economy.

To provide a range of projections given the _sigﬁiﬁcant uncertainty involved, we
have also projected high and low scenarios for industrial water demand. High scenario
projections assume an initial annual growth rate of 12.5% for industrial water demand
from 1990 to 2000, decreasing to 10% from 2000 to 2010 and then to 7.5% from 2010 to
2020. The results are presented in Table 4a. Low scenario projections assu‘me an initial
annual growth rate of 7.5% for industrial water demand from 1990 to 2000, decreasing to
5% from 2060 {0 2010 and then to 2.5% from 2010 to 2020. The results are presented in

Table 4b.

3.3 Agricultural Water Demand

The agricultural water demand sector comprises water used for irrigated
agriculture; it does not include rainfed agriculture. Table 5a presents the 1990 baseline
estimate and Table 5 presents the projections of agricultural water demand for the middle |
scenario. We estimate that total agn’cullural’ water consumption in Palestine was 140~
mem in 1990. Agricultural water demand projections for the years 2000, 2010, and 2020

are approximately 217 mcm, 305 mem, and 415 mcm respectively for the middle

scenario.
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3.3.1 1990 Estimate of Agricultural Water Demand

We estimate that the agricultural sector consumed 140 mcm of water in Palestine
in 1990, as detailed in Table 5a. This estimate is found by summing over the product of
average water use per dunam of irrigated land and the amount of land under irrigated
cultivation by crop type and then by district. The estimate is slightly lower than the 152
mem of agricultural water use estimated by the World Bank (1993f, 55), but is within the
range of estimates that report presents (World Bank 1993f, 53).

The areas under irrigated cultivation for each crop type (i.e., vegetables, citrus,
fruit, and field crops) are from the Rural Research Center (1990) for the West Bank and
from the Department of Agriculture for Ga.zzi-(ARIJ 1993a), as shown in Table 5a. Rales
of water use per dunam are from Awartani (1991, 18) for the West Bank and from the

Department of Agriculture for Gaza (AR, 1993a).

3.3.2 Agricultural Water Demand Projections

Projections of agricultural water demand are shown in Table 5 for the middle
projection scenario, amounting to approximately 217 mcm, 305 mcm, and 415 mcm
respectively for the years 2000, 2010, and 2020.- Under the high scenario, agricultural
water demand is projected to be 217 mem, 334 mem, and 479 mem for the respective
projection years, as shown in Table 5b. Under the low scenario, industrial water demand

¢

is projected to be 217 mcm, 273 mcm, and 352 mem for the respective projection years,

as shown in Table 5c. !

Projection Method. Projections are based on the expansion of irrigated

agriculture to land within each district that is well-suited for irrigated agriculture.

Suitability is based on soil type and other factors such as climate (ARIJ 1992, 1993b, e).

As shown in Table 5, land available for irrigated agriculture is grouped into two classes
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based on the aforementioned factors. More than half of the highly desirable Class 1 land
is currently under irrigation, while Class 2 land available presents a significant
opportunity for expansion. In addition to Pa]estini;m irrigation, irrigation on Israeli
settlements has ranged from 23,000 to 40,000 dunams between 1986 and 1992 (Statistical
Abstract of Israel, 1986, 1993). This will become available once the occupation is lifted.
Projections of agricultural water demand are the product of the weighted
average water use per dunam for each district in 1990 (see Table 52) and the projected
irrigated land area for each district. By implication, this approach assumes that the
| proportion of each crop type irrigated and the water use per dunam within each district
will remain constant. Middle scenario projections 'assumé.that all Class 1 land area will
be irrigated by year 2000, 35% of Class 2 by 2010, a:;d 70% of Class 2 by 2020.

To provide a range of projections given the significant uncertainty involved, we
have also projected high and Jow scenarios for agricultural water demand. High scenario
projections assume that all Class 1 land area will be irrigated by year 2000, 45% of
Class 2 by 2010, and 90% of Class 2 by 2020. The results are presented in Table 5b.
Low scenario projections assume that all Class 1 land area will be irrigated by 2000,

25% of Class 2 by 2010, and 50% of Class 2 by 2020. The results are presented in

Table 5Sc.

— e — -
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Table 1. Water Supply in Palestine

Sub-district Steps in Quantity (mem/yr) and Average Cost ($/cm) Total Supply
1 2 3 4 5 (mem)
[West Bank
' |
W1: Nablus Quantity .73 7.32 4.36 20.59 40.0
Cost (oo s0.16 50.33 50.34
W2: Hebron Quantity 5.90 9. 46.68 622
Cost $0.16 $0.33 $0.34 . .
W3: Ramallah Quantity 0.12 13. 17.67 128.57) 160.0
Cost $0.00 $0.16 $0.33 $0.34
W4: Jenin Quantity 0.28 11.78 2187 <983D 112.6
Cost ~_$0.00 $0.16 8033 § 5034
W5: Tulkarem y Quantip— 004 24.54 6.6 q34.95> 166.2
Cost RO 1)1, E—— _50.18 $0.33 . $0.34 ‘
W6: Bethlehem ~|Quantity 0.00 24.88 2879 T 53.7
, Cost $0.16 $0.33 $0.34
W7: E. Jerusalem Quantity 4.80 48
2 Cost $0.34 =e -
W8: Jericho Quantity 21.56 14.30 25.28 61.1
’ Cost $0.00 $0.16 $0.28 @
Sub-total: West Bank —> - —> = —> —> AU 660.6
~| 4o
r2J°
Gaza
Gl: North Gaza Quantity 39.00 39.0
o Cost $0.20 @
G2: South Gaza Quantity 26.00 26.0
Cost $0.15 $0.74
Sub-total: Gaza = —> - ey — —> 65.0
otal: Palestine —=> -> —=> —> -> —> 725.6

Notes: Quantity estimates are from Nuseibeh (1994), the Health Development Information Project (1993), AR1J (1993b,¢), Baskin
(1993), and WBDP (1988). Cost estimates are from Mekorot (1992), Awartani (1990), DeShazo (1994a), and World Bank
(1993d). Any amount of waler is available at $0.74 per cm through desalination. g
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Table 1a. Estimates of Annual Renewable Water in Palestine (mcm)

£
Basin Aquifer «/ Sdqurceof Eslin‘ale
Boneh & Baida Schwartz WBDP Isaac Shuval®® UN®
————=
VWest Bank
, 335 335 350 335
Westem | 4uja-Tamaseeh 360 335
Hebron-Beer-Sheba 19
140 140 131 140
(North Eastern Samarian 88 93
Nablus-Jenin 45 45
105 125 151 125
Eastern Buguei‘a-Wadi Malih 3 1
Fari'ah 13 4
(Aja-Fasajil 32 22
\Jerusalem-Ramallah 60 58
\udeant Desert 38 21
Bardala 5
Jordan River 100 120
Sub-total: West Bank 661 578 580 600 732 720
Gaza (part of the
Sub-total: Gaza [ Auja-Tamaseeh) . 55 65 70 65

Notes: When authors offer a range of quantilies the average is presented. Sources a
(1982, 83-90); WBDP (1987); Shuval in Al Khatib et
Palestinians - - these are estimates of anticipated use,

al. (1993, 20); UN.(1992); Isaac (1992
**Shuval's estimates include brackish water (Al Khatib et ol 1993, 14).
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re: Boneh & Baida (1977-78, 36-40), Schwartz in Elazar (ed.)
). *The Jordan River is currently not used by the




Table 1b. Estimate of Current YWater

Extraction in Palestine (mecm)

Sub-district Piped from Springs Piped from \y_‘ﬂsw Unpiped Use

For Irrigation HouI;:l:old; (?;;lpaf‘?{;l}:' S(g:il::i.ly ;::: Houl::l:ol'ds hﬁi::ion Sc.llielr::nls Togxltg::::it}‘

Domestic Use) _ Irrigation)
Vest Bank

W1: Nablus 6.0 17 44 2.7 4.6 0.0 0.0 19.4
'W2: Hebron 0.0 0.0 0.6 0.0 0.9 5.0 9.0 ) L
'W3: Ramallah 0.0 0.1 5.0 12,6 1.0 0.0 12.6 3.1
'W4: Jenin 0.0 0.3 22 4.0 28 5.0 0.0 14
W5: Tulka{_cm 0.0 0.0 49 16.6 . | 4.8 1.8 31
'Wé: Bethlehem 0.0 0.0 8.6 0.0 0.0 0.6 16.3 25
W7: E. Jerusalem 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0
W8: Jericho 20.7 0.9 0.0 14.1 03 0.0 253 61.
L&tola!: West Bank 26.1 30 25.7 50.1 127 153 65.0 198.

Notes: Data on piped waler is [rom Nuseibeh (
Project (1993). Data on unpiped agricultural co
derivation of data on settlements see Table lec.

“5
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93a,b). (Sce discussion of ag

1994). Data on unpiped household consumption is based on {he Health Development Information
nsumption is based on ARIJ (19
See text for further documentation.

ricultural demand in text.) For



Table 1c. Location and Number of Known Settlement Wells

Portion of

~distri istri tall- e
Sub-districts Settlement Number of Wells [District Tota District Total
'W1: Nablus 0 0 0.00
'W2: Hebron Asel 1 5 0.14|

Carmel 2
Yatir 2
'W3: Ramallah Bet Elb 1 7 0.19
Shiloh 1
Kokahv Hashahar 3
Rimonim 2
W4: Jenin 0 0 0.00
'WS5: Tulkarmen Kokhav Yan 1 1 0.03
'W6: Bethlehem Rosh Tsurim 2 9 0.25
Kfar Etzion 2
Efriat 2
Teqo'a 3
W7: Jericho Mitpze Shalem 5 14 0.39
Beit Haarava 1
\Ma'aleh Ephraim 2
Petzael 1
Giigac 1
Netiv Hagdud 2
Shedemot |
Gitit 1
[Total -> 36 36 1.00]

Notes: Using WBDP (1988), wells located (p.3) i
Also see Al khatib et al. (1993), Kahan (1988) and

(

€

inistry of Agriculture (1983).
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n\.'\w;;,y settlements (p.24) were identified by district.
the



Table 1d: Maximum Su

stainable Yield, Current Extraction,

in the West Bank

and Available Surplus of Water

/

Quantity
et Percentage of Total Water Total Surplus
Sub-district Aquifer Basin(z) Aguiters Aquiler Area A“ﬂ:t:;::om Available |Extracted Available
West Bank
[W1: Nablus North-Eastern Samarian 0.19 16.63 53.00 19.41 33.5¢
Nablus-Jenin 0.19 8.55
Eastern \Fari'ah 0.61 7.93
Bugquei’a-Wadl Malih 0.15 0.38
| Auja-Fasajil 0.61 19.52
[W2: Hebron Western-Easfern }{ebron-Beer-Sheba 1.00 19.00 62.20 15.52 46.6°
Western J' | 4uja -Tamaseeh 0.12 43.20
'W3: Ramallah Western V' uja -Tamaseeh 0.33] 118.80 173.04 31.47 141.5
Eastern | Jerusalem-Ramallah 0.76 45.60
| 4uja-Fasajil 0.27 8.64
'W4: Jenin North-Eastern \Samarian 0.69 60.38 112.58 14.24 98.3
INablus-Jenin 0.44 19.80
Western v | {uja -Tamasech 0.09 32.40
(W5: Tulkarem [l”z'ﬂ‘em v/ Auja -Tamasech 0.39 /" 140.40 166.20 3125 1345
North-Eastern Samarian 0.12 16.50
) \Nablus-Jenin 0.34 15.30
W6: Bethlehem Western b Auja -Tamasceh 0.06 21.60 66.30 25.51 407
Eastern |Jerusalem Desert 1.00 37.50
| Jerusalem-Ramallah 0.12 7.20
(W7: E. Jerusalem IWestern % | {jua -Tamaseeh 0.01 3.60 4.80 0.00 4.5
Easfern Jerusalem-Ramallah 0.02 1.20
W8: Jericho North-Eastern Nablus-Jenin 0.03 135 22.89 61.14 (38.0
Eastern Bardala 1.00 4.50
Bugquei'a-IWadi Malil 0.85 2.13
Fari‘ah 0.39 5.07
| Jerusalem-Ramallah 0.10 6.00
| 4uja-Fasajil 0.12 334
Sub.total: West Bank | g — = 661.00 561.00] _ 198.55 462

Notes: Aquifer delineation and yields are from Bonch & Baida (1977
related sources in English. See Table 1b for data on current extraction.
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-78). Sce Elmusa (forthcomming) for
See text for a full discussion of this table.

a discusion of Boneh and Baida and



Table le. Alternative Scenarios for Water Supply in Palestine

Sub-district Quantity (mcm/yr) and Average Cost ($/cm) Total Supply
= 1 2 3 4 (mcm)

West Bank

S1: Jordan River |Quanrity 150.00 150.00
SR ST [ Cost $0.12

§2: Jordan River |Quantity 200.00 200.00
S ICost $0.74

S3: Jordan River |Quantity 240.00 240.00
Ly Guaby | Cosy $0.00
:“Q.‘;.\,-\ mﬂi"l

Gaza

S1: Gaza Quantity 44.00 44.00

L wedt &% |Cost $0.16
\; ..:f\'..ltc';““\.

Notes: Based on information from Kahan (1987) and Al Khatib (1993). See text for further documentation.
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Table 2. Total Water Demand in Palestine
1990 Bascline Estimate and Projections for 2000, 2010, and 2020 (mcm)

|Sub-district Household Industry Agriculture Total
, 1990 2000 2010 2020 1990 2000 2010 2020 1990 2000 2010 1990 2000 2010 2020

West Bank
W1: Nablus 104 21.7 50.6 809 08 22 4.5 13 34 93 236 14.6 39.6 78.7 125.8
W2: Hebron 5.0 312 56.9 90.9 1.6 43 8.8 143 0.5 1.8 23.6 71 372 893 150.7
W3: Ramallah 74 27.6 503 80.5 0.6 1.5 3.0 5.0 0.5 22 9.6 8.5 312 63.0 102.4
W4: Jenin 5.2 237 432 69.1 02 0.6 1.2 1.9 9.0 74. 101.4 14.5 99.0 145.8 199.1
WS5: Tulkarem 8.0 243 444 70.9 0.7 1.9 39 6.4 214 214 21.8 30.1 47.6 70.1. 1113
W6: Bethlehem 3.0 16.7 304 48.7 0.7 1.7 36 5.8 0.6 2.0 9.0 43 20.5 43.0 704
WT: E. Jerusalem ( 68 19.9 3_.6.2 51.9 02 0.6 1.2 179 00 0 007 00T e 020 4 =374 598
W8: Jenicho 22 31 5.7 9.1 0.1 03 0.6 1.0 34.6 h 34;6 45_';- .‘ 36.9 38.0 | 51.6 N 77;
Sub-total: West Bank 482 1742 —. 3178 508.0 . 5.0 13.0 26.7 43.5 69.9 146.3 2343 123.0 3335 578.8 896.6
Gaza
(i1: North Gaza 15.5 46.0 863 144.9 1.0 2.6 53 8.7 330 - 330 33.0 49.5 81.6 124.7 186.6
G2: South Gaza 14.5 425 =~ 798 133.9 1.0 26 53 87 372 372 372 52.7 823 _ 1224 179.8
Sub-total: Gaza 30.0 88.5 l66.l. 278.8 2.0 52 10.7 174 70.2 702 70.2 1022 163.8 247.0 366.4

otal: Palestine 78.2 262.6 483.9 786.8 7.0 18.2 37.4 61.0 140.1 216.5. 304.5 225.2 4973 J;?i 1,263.0]

Notes: Figures are from the 1990 bascline estimates and middle scenario projections presented in Tables 3, 4, and 5. See Tables 3, 4,

and S and text for further documentation.



Table 3. Houschold Water Demand in Palestine: Middle Scenario
1990 Bascline Estimate and Projections for 2000, 2010, and 2020

-district Bascline Estimate Projection for 2000 Projection for 2010 Projection for 2020
Popalstian V_isilor Dcnmn_d Total Population V_isitor Dcmnnfi Total Population V_isitor Dr.manfi Total
1990 (mcm) Equivalents Per Capita Demand Equivalents Per Capita Demand Equivalents Per Copita Demand
(1,0005) "1 000s)  (em)  (mem) | (0%99)  “rio00s) tem)  (mem) | (9999 T(i000s)  (em)  (mem)
t Bank :
Nablus 10.4 364.7 53 75 27.7 499.7 6.5 100 50.6 639.7 g 125 80.9
Hebr.on 5.0 409.8 5.9 75 312 561.5 7.3 X 100 56.9 718.8 8.7 125 90.9
Ramallah 7.4 362.6 5.3 75 27.6 496.9 6.5 100 50.3 636.1 1.3 125 80.5
Jenin 5.2 3114 4.5 75 23.7 426.6 5.6 100 43.2 546.1 6.6 125 69.1
Tulkarem 8.0 319.6 4.6 75 243 437.9 57 o 100 44.4 5‘60.6 6.8 125 70.9
Bethlehem 3.0 219.3 32 75 16.7 300.5 3.9 | 100 304 384.7 4:6 125 48.7
E. Jerusalem 6.8 261.0 38 75 19.9 357.6 4.7 100 36.2 457.8 5.5 125 57.9
. Jericho 22 41.0 0.6 75 3 56.2 0.7 100 5.7 71.9 0.9 125 9.1
-total: West Bank 48.2| 22894 332 - 174.2 3,137.0 41.0 - 317.8 4,01.5.6 48.4 - 508.0
R
North Gaza 15.5 | 604.1 8.7 75 46.0 852.1 11.1 100 86.3 1,145.1 13.8 125 144.9
South Gaza 14.5 558.5 8.1 75 42.5 787.8 10.3 100 79.8| 1,058.7 12.8 125 133.9
o-total: Gaza 30.0 1,162.5 16.8 - B8.5 1,639.9 21.5 - 166.1 2,203.9 26.6 - 278.8
tal: Palestine 78.2 3451.9 50.0 - 262.6 4,776.9 62.5 - 4839] 62195 75.0 - 786.8

les: See Table 3a for derivation of 1990 baseline estimates and Table 3b for middle scenario population projections. *Vislor equivalents® are based-on the assumplion that visilors will number
2,000 in 2000, 250,000 in 2010, und 300,000 in 2020, and will stay for an average of 3 months. See text for further documentation.
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Table 3a. Household Water Demand in Palestine: 1990 Bascline Estimate

(mcm)

~district Piped Consumption Unpiped Consumption Total
Wells Within District  Sprin imported Ve Water  Imported from Total Proportion  Estimaied Total | Consumpti 1990 Fapulation C;“";:“:P!‘oﬂ
o i Depanment Other Sources . e Phion (1000s) "{cm}l"“
t Bank
Nablus 4.15 1.70 0.00 0.00 5.84 0.44 4.59 10.4 2113 49
Hebron . 0.59 0.00 349 0.00 4.08 0.18 0.90 50 237.5 21
Ramallah 2.00 0.12 3n 0.53 637 0.14 * 1.04 74 210.1 35
Jenin 2.18 0.28 ' 0.00 0.00 246 0.53 2.78 52 180.4 29 '
Tulkarem 4.87 0.04 . 0.00 0.00 491 039 3.4 8.0 185.2 43
Bethlehem 3.00 0.00 0.00 0.00 3.00 0.01 0.03 3.0 127.1 24
E. Jerusalem - - - - 6.80 0.00 0.00 6.8 1512 45
Jericho 0.00 1.74 0.25 0.00 1.89 0.11 025 22 23.7 94
~total: West Bank 16.79 3.87 7.46 0.53 3546 - 12.71 482 1,326.5 36
8
North Gaza 15.50 0.00 0.00 0.00 15.50 - - 15.5 3694 42
South Gaza 11.50 0.00 3.00 0.00 14.50 - - 14.5 341.5 42
~total: Gaza 27.00 0.00 3.00 0.00 30.00 - - 30.0 711.0 42
ul: Palesline - - - - - - - 782 2,037.5 38

‘es: Data for 1990 piped water consumplion is {r
nallah District (1991, 22), ARL (1993a) for Gaza,
hiout piped water is from the Health Development 1

and Haddad and Abu-A'isheh (1992, 75). 1990 waler consumption for E.

om the Water Dept. (1993), Hebron Municipal Waler Depl. (AR 1993c),

nformation Project (1993). See text for further documenlalion.
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Jericho Municipal Water Dept. (ARL 1993d), the Jerusalem Underiaking:
Jerusalem assumes a per capita ralc of 45 cm/yr. The proportion of houscholds




Table 3b. Population Projections for Palestine: Middle Scenario

1990 Bascline Estimate and Projections for 2010 and 2020 (1,000s)

Sub-district 1990 1990-2000 2000 2000-2010 2010 -2010-2020 2020
Eoimate | Crovimne. | orout Retumes | rjsion | At Ao g | Avege | i
West Bank
W1: Nablus 211.3 3.6% 301.0 63.7 364.7 3.2% 499.7 2.5% 639.7
W?2: Hebron 237.5 3.6% 338.2 71.6 409.8 3.2%. 561.5 2.5% 718.8
W3: Ramallah 210.1 3.6% 299.3 634 362.6 3.2% 496.9 2.5% 636.1
W4: Jenin 180.4 3.6% 257.0 544 3114 32% 42'6.6 2.5% 546.1
W5: Tulkarem 185.2 3.6% 263.8 55.8 319.6 3.2% 437.9 2.5% 560.6
W6: Bethlehem 127.1 3.6% 181.0 383 219.3 - 3.2% 300.5 2.5% 3847
W7. E. Jerusalem 151.2 3.6% 2154 45.6 261.0 32% 357.6 2.5% 457.8
WE: Jericho 23.7 3.6% 33.8 7.2 41.0 3.2% 56.2 2.5% 71.9
Sub-total: West Bank 1,326.5 - 1,889.4 400.0 2,289.4 - 3,137.0 — 4,015.6
Gaza
G1: North Gaza | 369.4 4.1% 552.1 52.0 604.1 3.5% 852.1 3.0% 1,145.1
G2: South Gaza 341.5 4.1% 5104 48.0 558.5 3.5% 787.8 3.0% 1,058.7
Sub-total: Gaza 711.0 - 1,062.5 100.0 1,162.5 - 1,639.9 - 2,203.9
(Total: Palestine 2,037.5 — 29519 500.0 3.451.9] - 4,776.9 - 6,219.5]

Notes: Populalion average annual
500,000 and to retumn to the West
distributed among districts accord

Pnge A-13

growth rates are based on Projection 4 of Abdeen and Abu-Libdeh (1993, 26). Retuming refugees are assumed 1o total
Bank and Gaza in proportion 1o where they departed [rom (i.c., about 80% West Bank and 20% Gaza). Relurnees are
ing 1o the percentage of total population within each district. See text for further documentation.



Lable 2C. Houscenold yater bemand i falesune: Hagh Scenario

1990 Bascline Estimate and Projections for 2000, 2010, and 2020

1b-district Basclinc Estimate Projection for 2000 Projection for 2910 Projection for 2020

1990 (mcm) P(olp ggg:)n Eq:::il:?:nls Ié‘:';::?::; DZ::::\d P(nlpgl(;l(l)i:;n Eq\:::i:;’crnts DG:"E:“:CPCI D::\L::\d Population eq::i::fms Dcm.and Per ‘D'Ir?::tlld

- (1,0005) (mem) ' (10005 Copita(em) Ty | 0009 Tiooos) G imemy

est Bank ! :
1: Nablus 104 385.7 52 75 29.3 587.6 6.4 100 594|  869.7 7.6 125 109.7
2: Hebron . 5.0 4334 59 75 329 6602 12 100 66.7 9773 8.5 125 1232
3: Ramallah 7.4 383.5 52 75 292 584.2 64 100 59.1 864.8 7.6 125 109.0
'4: Jenin 52 3293 4.5 .15 25.0 501.6 55 100 50.7 742.5 6.5 ‘125 93.6
'5: Tulkarem 8.0 338.0 4.6 75 257 5149 5.6 . 100 52.1 762.2 6.7 125 " 96.1 ‘
'6: Bethlehem 3.0 2319 32 75 17.6 3533 39 100 35.7 523.0 4.6 125 66.0
'7: E. Jerusalem 6.8 276.0 38 5 21.0 420.5 4.6 100 425 6224 54 125 78.5
'8: Jericho 22 433 0.6 75 33 66.0 0.7 100 6.7 971.7 0.9 125 123
ab-totul: West Bank 482 2,421.0 329 - 184.0 3,688.4 40.5 - 3729 5,459.7 417 - 688.4
¥4 B
1: North Gaza 15.5 6537 8.9 5 457 1,044.7 11.5 100 105.6 1,622.4 142 125 204.6
2: South Gaza 14.5 6044 82 75 459 965.9 10.6 100 97.6 1,500.0 13.1 125 189.1
ub-total: Gaza 30.0 1,258.1 17.1 - 95.6 2,010.6 220 - 2033 3,1223 2713 - 393.7
otal: Palestine 782 3,679.1 50.0 = 279.7 5,698.9 62.5 = 576.1 8,582.0 75.0 = 1,082.1]

oles: See Table 3a for derivation of 1990 baseline estimalcs and Table 3d fo

50,000 in 2010, and 300,000 in 2020, and will stay for &n average of 3 months. See text for further documentation.
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r high scenario population projections. *Vistor equivalents” arc based on the assumplion thal visitors will number 200,000 in 2000,



Table 3d. Population Projections for Palestine: High Scenario

1990 Bascline Estimate and Projections for 2000, 2010, and 2020 (1,000s)

ISub-district 1990 1990-2000 2000 2000-2010 2010 2010-2020 2020
BT | A TN s | B | S| g | Arachon |
West Bunk
W1: Nablus 2113 4.3% 3219 63.7 385.7 43% 587.6 4.0% 869.7
W2: Hebron 2375 43% 361.8 71.6 433 .4 4.3% 660.2 4.0% 9713
'W3: Ramalish 210.1 4.3% 320.1 63.4 381.5 4.3% 584.2 4.0% 864.8
W4: Jenin 1804 4:3'/. 2749 544 3293 4.3% 501.6 4.0% 7425
WS5: Tulkarem 185.2 4.3% 282.1 55.8 . 338.0 43% 5149 4.0% 7622
W6: Bethichem 127.1 4._3'/- 193.6 383 2319 4.3% 3533 4.0% 523.0
W7: E. Jerusalem 1512 4.3% 2304 45.6 276.0 4.3% 4205 4.0% 622.4
W8: Jericho . 23.7 4.3% 36.2 T2 433 43% 66.0 4.0% 97.7
Sub-total: West Bank 1,326.5 - 2,011.0 400.0 24210 - 3,6884 - 5,459.7
Gaza
IG1: North Gaza 3694 5.0% 601.7 52.0 653.7 4.8% 1,044.7 4.5% - 1,6224
2: South Gaza 341.5 5.0% 556.3 48.0 604.4 4.8% 965.9 4.5% 1,500.0
'Sub-total: Gaza 711.0 - 1,158.1 100.0 1,258.1 - 2,010.6 - 3,1223
‘&Inli Pulestine | 20375 - 3.179:1 500.0 3,679.1 - 5,698.9 - 8!582.0

Notes: Population average annual growth rates are based on Projection 7 of Abdecn and Abu-
and lo retum lo the West Bank and Gaza in proportion 1o where they departed from (i.c., abou
districts according to the percentage of 1otal population within each district. See text for furth
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Libdch (1993, 26). Returning refugees are assumed 1o tofal 500,000
1 80% West Bank and 20% Gaza

). Relurnees are distributed among
cr documentation. ?



Table 3e. Household Wafcr Demand in Palestine: Low Scenario

1990 Baseline Estimate and Projections for 2000, 2010, and 2020

ib-district Bascline Estimate Projection for 2000 Projection for 2010 Projcction for 2020
1990 (memy | PRS0 o DemasdPer ol | Populion e DemandPer gl | Popuion g T, Demusd B il
. (1,000s) (mem) i (1,000s) (mem) x (1,000s) peaip) (mem)
st Bunk
.2 Nablus 104 350.5 53 75 26.7 4443 6.6 100 45.1 515.6 79 125 654
!: Hebron ) 5.0 393.8 6.0 75 30.0 499.2 74 100 50.7 579.4 8.9 125 735
i: Ramallzh 74 348.5 53 75 26.5 441.8 6.6 100 44.8 512.7 19 125 65.1
i: Jenin 5.2 2992 4.5 75 228 3793 s7 100 38.5 4402 6.8 125 559
i: Tulkarem 8.0 307.1 4.7 15 234 3893 58 100 39.5 451.9 6.9 125 574
1 Bethlehem 3.0 210.8 32 75 16.0 267.2 4.0 100 27.1 310.1 " 48 125 354
i E. ..Icrusalcm 6.8 250.8 3.8 75 19.1 3179 4.7 100 323 369.0 5.7 125 46.8
: Jericho 22 394 0.6 75 3.0 499 0.7 100 5. 579 0.9 125 74
total: West Bank‘ 482 2,200.1 334 - 167.5 2,789.0 41.6 - 283.1 3,236.8 49.8 - 410.8¢.
8
North Gaza 15.5 568.0 8.6 75 432 727.1 109 100 138 8522 13.1 125 1082
South Gaza 14.5 5252 8.0 75 40.0 6723 10.0 100 68.2 787.9 12.1 125 100.0
total: Guza 30.0 1,0932 16.6 - 832 1,399.4 209 - 142.0 1,640.1 252 - 2082
ul: Palestine 78.2 32934 50.0 - 250.8 4,188.4 62.5 - 425.1 4,876.9 75.0 - 619.0

cs: See Table 3a for derivation of 1990 bascline estimales and Table 31 for low scenario populalion projections. *Vistor cquivalents” are based on the assumption that visitors will number 200,000 in 2000, 250,000
‘010, and 300,000 in 2020, and will stay for an average of 3 months. See text for further documentation.
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Table 3f. Population Projections for Palestine: Low Scenario

1990 Bascline Estimate and Projections for 2000, 2010, and 2020 (1,000s)

ISub-district 1990 1990-2000 2000 2000-2010 2010 2010-2020 2020
o | Gl TOBNI s | Briion A | i | M pr|

West Bunk

* [W1: Nablus 2113 3.1% 286.8 63.7 350.5 24% 4443 1.5% 515.6
W2: Hebron 237.5 3.1% 3222 71.6 393.8 2.4% 4992 1.5% 5794
'W3: Ramallah 210.1 3.1% 285.1 63.4 348.5 2.4% 441.8 1.5% 512.7
IW4: Jenin 180.4 3.1% 244.8 544 299.2 2.4% 3793 1.5% 4402
W5: Tulkarem 185.2 3.1% 2513 55.8 307.1 . 24% 339.5 1.5% 451.9
IW6: Bethlchem 127.1 3.1% 172.5 383 210.8 2.4% 267.2 1.5% 310.1
W7: E. Jerusalem 1512 3.1% 2052 45.6 250.8 24% 3179 1.5% 369.0
IW8: Jericho 23.7 3.1% 322 72 394 24% 49.9 1.5% 51.9
'Sub-total: West Bunk 1,326.5 - 1,800.1 400.0 2,200.1 - 2,789.0 - 32368
IGaza
IG1: North Gaza 369.4 3.4% 516.1 52.0 568.0 2.5% 7217.1 1.6% 8522
\G2: South Gaza 341.5 34% 4717.1 48.0 5252 2.5% 6723 1.6% 7819
ISub-total: Gaza 711.0 - 9932 100.0 1,0932 - 1,3994 - 1,640.1
[Total: Palestine 2037.5 - 27934 500.0 32934 = 4,1884 - 4.876.9

Noltes: Population average annual growth rates are based on Projection 1 of Abdcen and Abu-
1o retum lo the West Bank and Gaza in proportion 1o where they departed from (i.c., about 80

according 1o the percentage of total population within each district. See text for further documentation.
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% West Bank and 20%

Libdeh (1993, 26). Retuming refugees are assumed fo total 500,000 and
Gaza). Retumees are distribuled among districts




Table 4. Industrial Water Demand in Palestine: Middle Scenario

1990 Bascline Estimate and Projections for 2000, 2010, and 2020 (mcm)
Sub-district 1990 1990-2000 2000 2000-2010 2010 2010-2020 2020
P;ﬁr:ﬂ‘:::: ?nr d\:’;::' g:;:;:z Growth Retle” Projection | Growth Rale Projection | Growih Rate Projeclion
fWest Bunk
'W1: Nablus 0.17 0.8 10.0% 22 7.5% 4.5 5.0% 13
'W2: Hebron 033 1.6 10.0% 43 ?.S% 8.8 5.0% 143
‘ 'W3: Ramallsh 0.11 0.6 10.0% 1.5 7.5% 30 5.0% 5.0
'W4: Jenin 0.04 02 10.0% 0.6 1.5% 12 5.0% 1.9
WS5: Tulkarem 0.15 0.7 10.0% 1.9 1.5% 39 5.0% 6.4
W6: Bethlchem 0.13 0.7 10.0% 157 1.5% 36 5.0% 5.8
W7: E. Jerusalem 0.04 02 10.0% 0.6 71.5% 12 5.0% 1.9
'We: Jericho 0.02 0.1 10.0% 03 7.5% 0.6 5.0% 1.0
Sub-total: West Bunk 1.00 50 - 130 - 267 = 33
IGaza =
iG1: North Gaza 0.50 1.0 10.0% 26 1.5% 53 5.0% 8.7
(G2: South Gaza 0.50 1.0 10.0% 26 7.5% 53 5.0% 8.7
Sub-total: Gaza 1.00 2.0 - 5.2 - WL - 174
Total: Pulestine - 7.0 - 182 = 374 -~ 61.0
Notes: Bascline estimales of industrial water demand for each district were eslimated by distributing \otal water demand for the West Bank and Gaza

according 10 the proportion of waler-inlensive indus
for industrial waler demand which decreascs from |

for further documentation.

iry located within cach districl (see
0% during the 1990s (Awanani 1991) to 1.5

Table 4c). Middle scenario projections ass
% from 2000-2010 end then 5%
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ume an annuzl growth rate
from 2010-2020. Sce lext




Table 4a. Industrial Water Demand in Palestine: High Scenario

1990 Basclinc Estimate and Projections for 2000, 2010, and 2020 (mecm)

Sub-district 1990 1990-2000 2000 2000-2010 2010 2010-2020 2020
PI‘:&‘::::: ;’n‘m’;:;' E:‘?f:i:l: Growth Rale  Projection | Growth Rate  Projeclion | Growih Rate Pr.ojcction

[West Bunk
W1: Nablus 0.17 0.8 12.5% 217 10.0% 7.0 7.5% 14.5
'W2: Hebron 0.33 1.6 12.5% 53 10.0% 13.8 7.5"/; 284
W3: Ramallah 0.11 0.6 12.5% 1.8 10.0% 4.8 7.5% 9.9
W4: Jenin 0.04 6.2 12.5% 0.7 10.0% 1.8 7.5% 3.8
W5: Tulkarem 0.15 0.7 12.5% 24 10.0% 62 1.5% 12.8
IW6: Bethlehem 0.13 0.7 12.5% 22 10.0%" 5.6 7.5% 11.6
W7: E. Jerusalem 0.04 0.2 12.5% 0.7 10.0% 1.8 7.5% 38
W8: Jericho 0.02 0.1 12.5% 04 10.0% 1.0 1.5% 20
ISub-~total: West Bunk 1.00 5.0 - 16.2 - 42.1 - 86.8
Gazs o

1: North Gaza 0.50 1.0 12.5% 32 10.0% 84 1.5% 174
IG2: South Gaza 0.50 1.0 12.5% 32 10.0% 84 7.5% 174
Sub-total: Guza 1.00 20 = 65 = 16.8 = 33
Totul: Palestine ~ = 7.0 - 22.7 - 59.0 - 121.5

Notes: Bascline eslimates of industrial water demand for each district were estimated by distribuling tolal water demand for the West Bank and Gaza

according 1o the proportion of walcr-intensive industry located within each di
for induslrial water demand which decreases from 12.5%

further decumeniation.
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strict (sec Table 4c). High scenario projections assume an annual growth rale
during the 1990s 1o 10.0% from 2000-2010 and then 7.5% from 2010-2020. Scc text for




‘Lable 4b. lndustrial yyaler Deiianu i i AlStiC,

1990 Bascline Estimate and Proj

AU webillediav

cctions for 2000, 2010, and 2020 (mcm)

[Sub-district 1990 1990-2000 2000 2000-2010 2010 2010-2020 2020
P;:‘::r:::: ;f;::r;r' E::;lh;: Growth Rate  Projection | Growth Rate  Projection | Growth Rate  Projection
(West Bunk
'W1: Nablus 0.17 0.8 7.5% 1.7 5.0% 28 2.5% 36
'W2: Hebron 033 1.6 7.5% 34 5.0% 5.5 2.5% 7.0
'W3: Ramaliah 0.11 0.6 7.5% 12 5.0%. 1.9 2.5%. 24
W4: Jenin 0.04 0.2 7.5% 04 5.0% 0.7 2.5% 0.9
'W5: Tulkarem 0.15 07 1.5% 1.5 5.0% 235 2.5% 32
W6: Bethlehem 0.13 0.7 7.5% 14 5.0% 22 2.5% 29
'W7: E.Jerusalem 0.04 02 7.5% 04 5.0% 0.7 2.5% 0.9
'W8: Jericho 0.02 0.1 7.5% 02 5.0% 0.4 2.5% 0.5
‘Sub-total: West Bank 1.00 5.0 - 103 - 16.8 - 215
Gaza -
L}il: North Gazsa 0.50 1.0 1.5% 2.1 5.0% 34 2.5% 43
G2: South Gaza 0.50 1.0 7.5% 21 5.0% 34 2.5% 43
Sub-total: Gaza 1.00 20 - 4. - 6.7 - 8.6
Total: Palestine - 7.0 - 144 - 235 - 30.1

Noles: Bascline estimates of industri

according 1o the proportion of waler-intensive industry located within cac
rale for industrial waler deman

further documentation.

al water demand for each distnct were estimated by distrib

h distnict (see Table 4¢
4 which deereases from 7.5% during the 1990s 1o 5%
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uling tolal water demand for the West Bank and Gaza
). Middic’scensrio projeclions assume an annual growth

4 from 2000-2010 and then 2.5% [rom 2010-2020. Sec text for




Table 4c. Distribution of Water-Intensive Industry in Palestine

(number of establishments)

Sub-district Foad Textiles Quarry Total Proportion
'West Bank

W1: Nablus 20 10 20 50 0.17
W2: Hebron 18 25 55 98 0.33
W3: Ramallah 12 10 12 34 0.11
W4: Jenin 1 2 10 13 0.04
W35: Tulkarem 10 13 21 44 0.15
W6: Bethlehem 8 13 19 40 0.13
W7: E. Jerusalem 9 2 2 13 0.04
W8: Jericho 3 2 2 7 0.02
Sub-totul: West Bank 81 77 141 299 1.00
Gaza

G1:-North Gaza 27 35 50 112 0.50
G2: South Gaza b7 35 50 112 0.50
Sub-total: Gaza 54 70 100 224 1.00
[Totul: Palestine 135 147 241 523 -

Notes: Textiles, quarries, and foods represent the three
The number of establishments for each of these

Abd-Alraziq (1991, 84, 86, 96),
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most waler-inlensive industrial sectors in Palestine.
industrial branches located within each sub-distnct are from



Lable 5. Agricultural Water Demand in Palestine: Middle Scenario
Projections for 2000, 2010, and 2020 ‘

\b-district Class 1 Land Arca Class 2 Land Arca 2000 Projection 2010 Projection 2020 Projection
W Ave| oLl | o S | avaie Avatae | Toulind Toul Waer| Towl g Tou Watr | Toulriged Tl Vo
(cm/dun) (1000 dun) | (1000 dun) (1000 dun) | (1000 dun) (1000 dun) )
est Bank
1: Nablus 690 49 14.0 92 57.8 578 14.0 9.7 343 236 54.5 376
2: Hebron . 683 0.7 2.6 20 91.4 1114 26 1.8 346 236 66.6 455
3: Ramallah 696 0.7 3. 24 304 304 3.1 22 13.8 . 9.6 244 17.0
4: Jenin 687 13.1 108.7 95.5 1109 1309 108.7 74.7 1475 - 101.4 1863 128.1
3: Tulkarem 811 26.3 11.9 0.0 429 284 263 214 269 21.8 419 l34.0
5: Bethlehem 650 1.0 3.1 22 304 304 3.1 2.0 13.8 9.0 244 15.9
7. E. Jerusalem 0 0.0 03 03 2.5 25 03 0.0 1.1 0.0 2.0 0.0
8: Jericho 817 423 289 0.0 b 759 62.5 423 34.6 55.5 453 82.0 67.0
b-total: West Bunk - 89.0 1726 83.6 4423 454.4 200.5 1463 3274 2343 4822 345.0
i1z8 3
: North Gaza 825 40.0 40.0 0.0 . 0.0 0.0 40.0 33.0 40.0 33.0 40.0 330
': South Gaza 531 70.0 70.0 0.0 0.0 0.0 70.0 372 70.0 3712 70.0 373
b-total: Gaza - 110.0 110.0 0.0 0.0 0.0 110.0 * 702 110.0 702 110.0 70.2
duk: Palestine = 199.0 282 6 83.6 4423 4544 310.5 216.5 4374 304.5 592.2 4152

fies: Class 1 and 2 land arcas available for irrigated cultivation arc bascd on soil maps (ARLJ 1993b,¢). Projections of agricultural waier demand are the product of the weighted avg. waler use per dunam for each

trict (from Table 5a) and the projecied irrigated land area for that district. Middie scenario projections assume all Class 1 land area will be irrigated by 2000 and that 35% and then 70% of Class 2 land will be
igated by 2010 and 2020. See text for furiher documentalion.
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lable Sa. Agricullural vvaler Demana in FRIESLING: AY20 LadCHIE Lathiate

-district . Vegetables . Citrus : . Fruit ] Ficld Crops Total
Total Irrigated Ir/f\lrs: Avg. Water  Total I:’f:“’ Avg. Water  Tolal l'xf::d Avg. Water  Total lr:f:ed Water Use Total Welghted Avg. Agricalturid
Area in 1990 (1000 dun) Use  Water Use (1000 dun) Use  Waler Use (1000 dun) Use  Water Use (1000 dun) (cm/dun) Walter Usg Water Use Use (mem)
(1000 dun) (cm/dun)  (mem) (em/dun)  (mcm) (em/dun)  (mcm) (mem) {cm/dun)

{ Bank :
Nablus 4.86 3.13 650 2.03 1.55 850 1.32 0.00 - 0.00 0.00 - 0.00 690 34
Hcbron 0.67 0.56 650 0.36 0.11 850 0.09 0.00 - 0.00 0.00 - 0.00 683 0.5
Ramallah . 0.70 0.54 650 0.35 0.16 850 0.14 0.00 - 0.00 0.00 - 0.00 696 0.5
Jenin 13.13 10.67 650 6.94 246 B50 2.09 0.00 - 0.00 0.00 - 0.00 687 9.0
Tulkarem 26.34 9.11 650 5.92 16.54 850 14.06 0.69 2,000 1.38 0.00 - 0.00 811 214
Bethichem 0.97 0.97 650 0.63 0.00 " 850 0.00 0.00 - 0:00 0.00 - 0.00 650 0.6
E. Jerusalem 0.00 0.00 0 0.00 0.00 - 0.00 0.00 - .0.00 0.00 - 0.00| 0 0.0
Jericho 42.29 28,77 650 18.70 2.85 1,200 342 5.67 2,000 11.34 5.00 220 1.10 817 346

-total: West Bank 88.96 53.75 650 34.94 23.67 892 2112 636 2.000- 12.72 5.00 220 1.10 785 69.9

. -

North Gaza 40.00 . 15.00 700 10.50 25.00 900 22.50 0.00 300 0.00 0.00 - 0.00 825 330
South Gaza 70.00 0.00 700 0.00 27.00 900 2430 43.00 300 12.90 0.00 - 0.00 531 372

-total: Guza 110.00 15.00 700 10.50 52.00 900 46.80 43.00 300 12.90 0.00 - 0.00 638 702

al: Palestine 198.96 68.75 45.44 15.67 B98 67.92 49.36 519 25.62 5.00 220 1.10 704 140.]

=s: Areas under imgaled cultivation for each crop type in 1990 are from Rural Research Center (1990) for the West Bank and from the Dept. of Agriculture for Gaza (ARIJ 1993a). Rates of water use per dunam are

1 Awantani (1991, 18) for the West Bank and from the Depl. of Agriculiure for Gaza (ARI) 1993z). Total ugricultural water demand in 1990 is found by summing over the product of irrigated arca and average waler use
7op type and then by districl. See text for further documentation. '
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Table Sb. Agricultural

Projections for 2000, 2010, and 2020

WWALEr DCILANU i1l A ailobilibe sttt a i an s diE

| istrict Class 1 _Land Area | Class2 Land Area 2000 Projection 2010 Projection 2020 Projection
| e Ao | Toutipnd | Tol SR | e a0 e o Toulimpied Toulbats | T T e
(cm/dun) (1000 dun) (1000 dun) (1000 dun) (1000 dun) (1000 dun)
ii junk | | |
! lsblus 690 49 14.0 92 578 518 14.0 9.7 40.1 276 66.1 45.6
jebron . 683 03 2.6 20 91.4 1114 26 . 1.8 43.7 29.9 84.9 5719
~ amallah 696 0.7 3.1 24 304 304 3.1 22 16.8 117 30.5 212
\ jenin 687 13.1 - 1087 95.5 1109 1309 108.7 74.7 158.6 109.0 208.5 1433
i| Tulkarem 811 263 119 0.0 429 284 263 - 214 312 253 50.5 40.9
Bethlchem 650 1.0 3} 22 304 304 3.1 20 13.8 9.0 30.5 19.8
E. Jerusalem 0 0.0 03 0.3 2.5. 25 03 0.0 1.4 0.0 25 0.0
Jericho 817 423 289 0.0 759 359 423 346 63.0 51.5 97:2 79.4
total: West Bunk \ - 89.0 172.6 83.6 4423 427.8 200.5 146.3 368.6 263.9 570.6 4083
; l
| North Gaza 825 . 40.0 40_.0 0.0 0.0 0.0 40.0 33.0 40.0 330 40.0 33.0
. South Gaza 531 70.0 70.0 0.0 0.0 0.0 70.0 3712 70.0 3712 70.0 3712
:| ~totul: Guza - 110.0 110.0 0.0 0.0 00 110.0 702 110.0 702 110.0 702
al; Palestine E| 199.0] 2826 83.6 4423 427.8 310.5 216.5 478.6 334.1 680.6 478.5)

- lest Class { and 2 land arcas available for irrigaled cultivatio
| rict (from Tabie 58) and the project

" 2010 and 2020. Scc lexl for furl

cd irrigated land area for
her documentation.

n are based on soil maps (ARIJ 1

993b,¢). Projections of ag

that district. High scenanio projeclions assume all Class 1 lan
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ricultural water demand are (he produ'cl of the weighled &

4 arca will be irngated by 2000 and that 45

vg. walcr use per dunam for each

% and then 90% of Class 2 land will be imgated



Lauic oL,

ngll\_uanua $44 V) BeERE A mesmmams e mea

Projections for 2000, 2010, and 2020

Sub-district

Total Class 1 Land Arca | Class 2 Land Arca 2000 Projection 2010 Projection 2020 Projection
“Warr s | Wikl | vt A | A Avie | TSNS Tol Vot | Tobd gl To V| Tl Tt
(cm/dun) 1990 (1000 | (1000 dun) (1000 dun) | (1000 dun) (1000 dun)

West Bunk dun)
[W1: Nablus 690 49 14.0 9.2 57.8 578 14.0 9.7 285 19.7 43.0 29.6
I\’\{."!: Hebron 683 0.7 2.6 2.0 91.4 1114 2.6 1.8 255 174 48.3 330
iWB: Ramallah 696 0.7 3.1 24 304 304 3.1 22 10.7 7.5 183 12.8
‘1W4: Jenin 687 13.1 108.7 95.5 110.9 130.9 108.7 74.7 1364 93.8 164.1 1128
W35: Tulkarem 811 263 11.9 0.0 42.9 284 263 214 226 183 333 27.0
IW6: Bethlchem 630 1.0 3.1 22 304 304 3l 20 10.7 7.0 18‘3 II.S;
W7: E. Jerusalem 0 0.0 03 0.3 2.5 235 03 0.0 0.9 0.0 1.5 0.0
‘IWB: Jericho 817 423 289 0.0 75.9 62.5 423 34.6 47.9 39.1 66.8 54.6
Sub-total: West Bank ~ 89.0 172.6 83.6 4423 4544 2005 146.3 283.1 . 202.7 393.7 2817
jGan -
EGI: North Gaza 825 - 40.0 40.0 0.0 0.0 0.0 40.0 33.0 40.0 33.0 40.0 33.0
K32: South Gaza 531 70.0 70.0 0.0 0.0 0.0 70.0 372 70.0 372 70.0 372
ISub-total: Gaza - 110.0 110.0 0.0 0.0 0.0 110.0 70.2 110.0 702 110.0 7021"
[Total: Palestine — 199.0 282.6 83.6 4423 454 4 310.5 216.5 393.1 272.9 503.7 351.9

Noles: Class | and 2 land arcas available for irrigated cullivation arc based on soil ma
cach distnct (from Table 5a) and the projecied irrigated land arca for
will be irrigated by 2010 and 2020. Sec text for further documentation,
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ps (AR1J 1993b,c). Projections of agricullural water demand are the product of the weighted avg, water use per dunam for
thal districl. Low scenario projeclions assume all Class 1 land area will be irrigated by 2000 and that 25% and then 50% of Class 2 land
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Table 5d. Average W

'
!

L}

!
ater Use per Dunam Irrigated and Per Ton of Crop Produced In Palestine

———

Sub-dlsteict Vegeiables ~ Citrus Frult Fleld Crops
IT::“ Avg Waler Toual M:.rmud Avg. Water "‘:":d Avg. Waler Totel M:"P'l::" Avg. Water A::"(‘:dm Avg Water T“'I'. “'E"P'L::“ Avg. Waler h'::":rgoo Waler Use T“". "'!":'::m Avg Water
(1000 dun) Una (cmédun) o) (toovdun) Une (em08) 1060 dun) Use (amvdua) 00,y (ton/dun) Use (cvionl| ) Usa (cvdua) sy (1o/dua) Use (amioa)l 40 (c/dun) (tons) (tow/dua) Usa (emvion §
West Bamk -
Wi Nablus 3.1 630 1974 235 235 1.5% 330 4,730 .06 m 0.00 - - - - 0.00 - - - "
WL Hebron 0.36 650 1,006 1.80 362— 0.1l 850 6 0.61 1375 0.00 - - - - .00 - - .- B
¥3: Ramallsh 0.54 630 890 1.63 94 0,16 850 136 0.9% E72 0.00 - - - - 0.00 - - - =
¥4z Jenin 10.67 450 28,673 .69 242 2.46 850 4,900 1.99 417 0.00 - . - - - 0.00 - - - -
W3 Tulksrem 9.11 630 18,767 .06 316 16.34 330 56,802 3.43 148 0.69 3350 2,076 3.01 m 0.00 - - - -
\¥6: Betlehem 097 650 1,619 1.67 wa| 000 550 = = . .00 - - as 0 0.0 % = = :
W7 E. Jerusalem 0.00 - - - - 0.00 - - - - 0.00 - - - - 0.00 - - - -4
WE: Jencho i 8.7 630 62,053 16 Joi 1.8% 1,200 6,265 119 346 5.67 1,000 14,902 .63 761 5.00 220 1,000 0.20 1,100
tiara
il: North Gaza 15.00 700 37,500 150 230 15.00 00 37,500 . L30 600 0.00 - - - — 0.00 - - - -
i2: South Gaza 0.00 - - - - 21.00 900 - - - 43.00 300 19,076 0.44 476 0.00 - - - -

Jotes: Aseas under imigated cultivagon and total outpul for each crop fyps i 1990 are Fom Rural Research Center (1990) for the West Bank and from the Dept of Agneulture (or Gaza (ARI) 1991a). Rates of waler usa per dunam are from Awartani (1991, 13) for the West Bank and from the
Nept of Agneuliure for Gaza (ARI] 1993a). Frusl producaon i Tulkarem s for guava oaly, in Jencho for bananas and dates only, and in Gaza for guava, dates, and starfruts. See text for further docusnentabon.
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