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4. WATER USAGE IN AGRICULTURE
4.1 General

Israel is located in the northern part of the latitudinal desert belt; much of its area is
desert, and even Israel’s fertile area is not rich in water. The amount of precipitation
in Israel fluctuates from year to year, and it is difficult to meet the growing
population's need for water from the natural water resources available. Because
water in Israel is rare and precious, in addition to being an extremely important
resource for the economy and the environment, there is a continual need to adapt
Israel’s water economy to the changing conditions.

In the past, Israel’'s water economy was based mainly on precipitation. Most of the
precipitation in Israel that collects in drainage basins evaporates, and a small portion
flows into surface water reservoirs or the sea, or becomes groundwater. Many
factors, such as land use, pollution, and salinization of wells, affect natural water
quality and the quantity of available water. In recent years, the share of desalinated
water in the water system in Israel has been increasing, and the use of effluents in
agriculture has increased.

4.2 Purpose and Implications of the Indicator

4.2.1 Purpose of the indicator

The indicator is intended to reveal trends and changes in the quantities of water
usage in agriculture over time by type of water.

4.2.2 Effect of water usage in agriculture on the environment

The use of water in agriculture and for other purposes, along with the decrease in
availability of fresh water in recent years, have led to a deficit in the natural water
balance and a decrease in water quality in the various water sources due to
increased pumping. In addition, due to the continuous increase in the usage of
effluents for irrigation, its influence on the environment is increasing.

Main effects

Surface water — Irrigation using water from the Sea of Galilee, which has relatively
high salinity, transfers the salts to the irrigated soil. In addition, pumping from the Sea
of Galilee upsets the balance between the flow of fresh water from the Jordan River
and from the streams of the Golan Heights and the Eastern Galilee, and the flow of
salinized water from the springs.
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Groundwater — Increased pumping of water from the Coastal Aquifer and irrigation
with water from the Sea of Galilee, which has a high concentration of salts and lacks
precipitation, leads to salinization of the aquifer water and a drop in the water level of
the aquifer. In addition, the groundwater becomes salinized and polluted due to
fertilizers, nitrates, remains of pesticides, and other consequences of agricultural
activity over the aquifer.

Effluents — The water contains materials that affect the agricultural crops as well as
the soil quality. The Water Authority tests the quality of effluents in an annual survey,
from which data are presented here.

The need to maintain and restore the “natural state” of Israel’'s water resources plays
an integral role in managing sustainable agriculture, and requires up-to-date status
reports and long-term follow-up in order to make comparisons and identify trends.

4.2.3 The investigation period: 2000-2021

4.3 Methodology

The indicator was calculated by measuring the share of agriculture in total water

usage, by type of water.

4.3.1 Method of calculating the indicator

e The basis is data from the Water Authority on water consumption by type for
agriculture.

e The net product obtained from agriculture beginning from the 1960s can be
calculated from CBS data.

4.3.2 Reliability of the data

e The data from the Water Authority on irrigation with effluents include the area
that has a permit for irrigation with effluents rather than the total irrigated area.

4.4 Indicator Data
4.41 General

Fresh water

Surface water: In 2021, this water constituted approximately 15% of the water
supply in Israel, with the Sea of Galilee being its main source. The National Water
Carrier, connected to the Sea of Galilee, is the major artery of the national water
system, which was established in the 1950s. The National Water Carrier serves to
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transport water from the northern region to the central and southern regions of the
country, as well as to efficiently regulate Israel’s water supply.

Groundwater: In 2021, this water constituted 32% of the water supply in Israel. The
major sources of groundwater were the Coastal and Mountain aquifers. The
increasing usage of these sources, as well as the absence of rain in recent years,
have created a severe deficit in the water balance in the aquifers and contributed to
an increase in recent years in the salinity of the water in the Coastal Aquifer.

Marginal water

Desalination: In recent years, desalination plants have constituted a decreasing part
of the water supply. In 2021, desalinized water constituted 20% of Israel’s water
supply. That year, nearly 533 million cubic metres of water were desalinized in three
seawater desalination plants — Ashgelon, Palmahim, and Hadera — as well as in
additional plants for desalination of salinized water.

Effluents: In 2021, effluents constituted 21% of Israel’s water supply. Each year
mostly, the various treatment plants treat more than 557 million cubic metres of
sewage. Most of the sewage undergoes treatment and then serves as effluents for
agricultural irrigation. In Israel, the share of re-used effluents is nearly 82% — the
highest percentage in the world. Re-use is carried out in approximately 120 treatment
plants around the country.

At the Dan Region Wastewater Treatment Plant (DRWTP, Shafdan), the sewage
undergoes several treatment processes and is recharged to the ground, in order to
be pumped as highly purified water to be used for irrigating agricultural fields, mostly
in the south.

4.4.2 Water in agriculture

The increased demand for water in Israel, along with the increasing shortage of
water, have led to a policy change in water allocation and to cutbacks in fresh water
allowances to the agricultural sector, which is the main consumer of water in Israel.
The need to conserve water has led to a substantial increase in the efficiency of
water usage in agriculture, through the development of water-conserving irrigation
methods such as use of drip irrigation and re-use of water. The increase in
availability of effluents for irrigation has enabled a decrease in agricultural
consumption of fresh water. The quantity of fresh water going to agriculture
decreased by approximately 36% between 2000 and 2021, from 729 to 468 million
cubic metres.
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The decrease in fresh water consumption for irrigation was accompanied by a
significant twofold increase in irrigation with marginal water during the same period,
2000-2021, from 408 to 818 million cubic metres.
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18. WATER CONSUMPTION FOR AGRICULTURE, BY TYPE
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In total water consumption for agriculture during these years, there was still no clear
trend or significant change.
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19. AGRICULTURAL CROP AREA IRRIGATED WITH EFFLUENTS
(including DRWTP — SHAFDAN)
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(1) There are no data for some of the years. )

Diagram 19 shows that the agricultural crop area irrigated with effluents increased
from 2000 to 2020, except for 2014, in which a decrease was observed (it was a
Sabbatical Year).
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As part of the Water Authority’s national survey on Collection and Treatment of
Wastewater and Utilization of Effluents for Agricultural Irrigation, the Water Authority
mapped 8,313 plots that were irrigated using effluents and water from the DRWTP.
The mapping also included the type of crop in the plot, the area of the plot, and the
annual quantity of effluents per dunam. In plots with seed cycles of field crops, the
quantity of water used for irrigation in the plot was estimated according to the types
of crops during 2020.
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20. WATER CONSUMPTION, NET PRODUCT, OUTPUT AND INPUT IN
AGRICULTURE (quantity indicators)
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Diagram 20 shows that in 2021, the change in the quantity of the net agricultural
product compared with 1960 was approximately 1,690%. The quantities of output
and input in agriculture increased moderately and the water consumption remained
almost without change during this period. These indicators demonstrate, among
other things, increased effectiveness in agriculture due to significantly increased
efficiency in irrigation.

Water consumption was only about 18% higher in 2021 than in 1960.
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21. THE SHARE OF AGRICULTURE IN TOTAL FRESH WATER("
CONSUMPTION, IN SELECTED COUNTRIES
2020
100
80
3
S 60 1 — B
8
c
3
P 40 1 — B B —
o
20 1 — B B —

0 T T
888%86%.9‘_&85.‘3.99.9.9
© § 3 £ g 5 58 § £ § ¢ § § 3 ¢ &
T 0 = § = £ s & 2 & N E 2 u
8 ()] = | < 2 % 2 wn
© 3 z 3

(1) In Israel includes desalinated water.

J

Diagram 21 shows that the share of agriculture in fresh water consumption in Israel is
not exceptional among the countries presented.

4.5 Terms, Definitions, and Explanations

Fresh water: Water fit for drinking.

Marginal water: Water not fit for drinking, including salinized and flood water,
as well as effluents.

Surface water: Water flowing on the surface of the ground that reaches
streams, rivers, and lakes. It is an important source of supply of water because
of its availability and convenience.

Groundwater: Water stored in pores and fractures of rocks. Its source is
rainwater that seeps into the soil until it reaches a layer that is impervious to
water, upon which it pools and is stored.

Desalinized water: Water that has undergone desalination or purification
(separation of the water and materials dissolved in it) and is intended for
consumption. Includes desalinated groundwater and seawater.

Effluents: Raw sewage treated in order to reduce its organic load.

The Coastal Aquifer: An aquifer that spans from Binyamina-Giv'at Ada in the
north to Nir Am in the south. In the east, the aquifer is bordered by the foothills
and the plain of the central mountain ridge; in the west by the Mediterranean
Sea.
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¢ Dan Region Wastewater Treatment Plant (Shafdan): A project for the
treatment of sewage and reclamation of effluents in the Dan Region. The
project’s activities include collection and treatment of sewage, recharging of
effluents to groundwater, and re-use of the water.

e Crop area: The entire area — physical and multi-crop — upon which crops were
grown during the investigated year.

e Net product: Gross domestic agricultural product, minus consumption of fixed
capital.

4.6 Sources of the Data

Data on water consumption in agriculture, by type, were obtained from the Water
Authority and from CBS publications.

e Data on area irrigated with effluents were obtained from the Nature and Parks
Authority.

e CBS (2012). Satellite Account of Water in Israel 2007—2008. Publication No.
1489.

e CBS. Statistical Abstract of Israel (various years).

e Cohen, A., Feiman, D., Israeli, M., & Collar, N. (2020). Collection and Treatment
of Wastewater and Utilization of Effluents for Agricultural Irrigation. National
Survey — 2020. The Water Authority (Hebrew only).

¢ International comparison data were obtained from the OECD: OECD stat.
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https://stats.oecd.org/Index.aspx?QueryId=77266&lang=en
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