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Point 1: Worldwide: Drylands
Are Becoming Warmer & Dryer
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Point 2:
The Middle East is Literally

a Climate Change Hotspot
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Home Israel News

Hot as Hell: Temperature in Sodom Broke
Israeli Record

The mercury peaked at nearly 50 degrees Celsius at the Dead Sea site during
Wednesday’s country-wide heat wave. amhormoz
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Other Worrying Signs

Since 1970, average temp
in Tel Aviv: Up 2 degrees C.

Global average: 1 degree

Sea Level in Israel:
® up ~“10 mm/year

Global average 3 mm



Point 3: Implications for Water

Scarcity are Dlsastrous
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m, government as flat bread is a subsidised staple for Syrians.
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The Dead Sea is dying. Drinking water is
scarce. Jordan faces a climate crisis

by Nabéh Bulos, Los Angeks Times
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Figure 4: Annual Rainfall Quantities in Israel Relative to the Annual Average: 1985-2016,
(Givati and Tal, 2017).
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Jordan — Obstacle Bridge
Sair Stream

Dan Stream
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Fig. 5 Flow in 4 Kinnevet tributanies: 2004- 2018
{Source: ksrael Hydrological Service, 2018)
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Salinity in the Kinneret Lake
Month/Year

(Source: lksrae] Hydrological Service, 2018)

Fig. 3 Knneret Like olimty: Oct. 2014-Dec. 2018
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The Dead Sea Continues to Die

2006 2050
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Point 4: Implications for

Agriculture: Dlscouragmg
.,’ sﬁ'm}l




Waler scaraty sad reduction 12 crop yacid due 1o cimate change cowudd drop QUF by 10% in MNMeddic Faat - Pardac Ursversaty Noews

October 30, 2020

Water scarcity and reduction in crop yield
due to climate change could drop GDP by
10% in Middle East
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Figure 1. Syria wheat production from 1860 %0 2015 (USDA Production, Supply and Demand database)
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Impacts of decreasing Nile flow on the Nile Valley

aquifer in EI-Minia Governorate, Egypt

Mustafa Fl-Rawy ™", Hossam Eldin Moghazy “, Mohamed Galal Eltarabily
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Egypt total agricultural production

Agriculture Sector : Production Volume in metric ton, Wheat, 2015-2018

2015 2016 2017

Source : Food and Agriculture Organization, Mordor intelligence A W




Water challenges overtime - Egypt

® Total Population (100
inhab)

®m Total renewable water
resources (BCM/year)

Total renewable water
resources per capita
(m3/inhabl/year)




Point 5:
The Middle East is becoming very crowed
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Population in Israel, 1950-2020

Population
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Jordan Population :
1949: 400,000
2021: 10.3 million
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Egypt: Population :
1949: 20 million
2021: 104 million

2010 2012 2014 2016 2018 2020



Palestinian Population (West Bank/Gaza)
1949: 800,000
2021: 4.8 million




Population Momentum for
decades to come

Egypt - 2018 Female
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Denmark
2015
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Jordan - 2018

645 516 387 258

Population (in thousands)
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Point 6:
Population Growth Dramatically Reduces

Latitude Potential Solu
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CO2 emissions (millions of tonnes of

World Population vs. Global Anthropogenic CO2 Emissions
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OECD and Non-OECD CO, Emissions 1965-2014
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Current

Low Population Growth
Medium Population Growth
High Population Growth

Natural Water Per Capita (Cubic Meters)

Projected Water Consumption

Historical data

Low population growth
Medium population growth
High population growth

Total Water Needs (Million Cubic Meters)







’ Last Best Hope

is the Drylands

Point 7/:
Technology




BILL GATES

HOW TO
AVOID A

CLIMATE
DISASTER

THE SOLUTIONS WE HAVE AND THE
BREAKTHROUGHS WE NEED

Split of the 52bn tonnes of greenhouse
gasses we produce annually

31%

19% Making Things

Agriculture and (mainly steel, cement
Forestry and p'astiC)
(o)
27%
Producing and
transmitting
o electricity
7%

Keeping cool and
staying warm

10%

Transport




Meat production

Meat includes cattle, poultry, sheep/mutton, goat, pigmeat, and wild game.

80 million t

60 million t

40 million t

20 million t
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United States

India

Sri Lanka
Macao
Saint Vincent and the Grenadines

Ot
1961 1970 1980 1990 2000 2010

Source: UN Food and Agricultural Organization (FAO)
Note: Figures are given in terms of dressed carcass weight, excluding offal and slaughter fats

2018

OurWorldinData.org/meat-production « CC BY
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In millions of cubic meters (mem)
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Available Water in MCM by Year

Fig. 2 Knneret ke water volume avalabality
(Source: ksrar] Hydrological Service, 2018)
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Rk &
E_/ Sea Water Desalination A

ISFREL

In accordance with the Government decisions since 2001
large scale seawater desalination facilities are being built:

ot | o

Production g 27)
since 12/09 adera

2021 capacity: 595 mcm3/yr

¥ -

Completed facilities
2025 capacity: 895 mcm3/yr Ashkelon -BOT 120 MCM/Y (VID)
| Palmachim -BOO SOMCM/Y (Via Maris)
Broduction Hadera- BOT 127 MCM/Y (H,ID)
since 8712 Sl Sorek - BOT 150 MCW/Y (SDL)
| (150)
Production Sorek |
since 607 90) P Under Construction
Palmackim » —_ | A Ashdod - 100 MCMW/Y (TK Mekarot)
Mekorot Develop. (100) &2 v
Expected Production Ashdod -— I\ = R .
2015 SN I Arcthier 50 MCM fociiny in plonning
e R = ‘
120) , {
A.s&kdon N ' Water Management Togl.
— Enlarge or reduce the quantities of
Production

desalinated water production in
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Adaptation

. By 2022- 120 MCM rhore
e 1.2 billion cubic meters for the region

The goal — returning the Kinneret as a national
reservoir
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Wékin on desal

inated water?



Potential Increase in Desalination

i
(million) (MCM) (MCMm) (%)
1,700 1,055 64%

Low: 14
Medium: 16 2,000 1,355 110%
High: 18 2,300 1,655 157%

Desalination demand could more than double by 2050!



* At the end of 2018 Israel had about 1 gigawatt of installed solar capacity.

* With 100% efficient electric storage, 3.1 - 4.3 GW of solar needed to generated
electricity for desal in 2050.

* 1 GW of solar pV could require 10 km2 - 20 km? (Tel Aviv is ~50 km?)

-
N LRl

& 40 Megawatt Solar PV Facility (0.040 GW)
2% Near Kibbutz Ketura, Israel
. 133 Acres = 0.54 km?




Scarcity
to Surp









Number of Agro-tech Patents Attained

Years Israeli |International
1970/74
1975/79

1980/84
1985/89
1990/94

1995/99

2000/04
2005/09

2010/14
2015/17
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Value of Israeli Production (in millions of USD)
deflated by output prices
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Source: Annual Census, CBS of Israel, 2020






Israeli Fruit exports, 2009-2018 (in thousands of tons)

thousnads of tons

2009 2010 2011 2012 2013 2018 2015 2016 2017 2018

ssssPersimmons ssswPomegranites s==mAvocados
coOther Fruits  ssswsMango smwDates

Source: Israeli Ministry of Agriculture and Rural Development, Research, Economics and Strategy Division (2019).






Value of International Trade in Agri produce (in
Million USD) at current prices

o
v
>
|
S
=

Source: Israel, Central Bureau of Statistics, 2020
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Feed to poultry meat Conversion Ratio
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Family Drip Systems:
Not just for Large Farms

>

WATER CONVEYANCE WATER PRODUCTIVITY

g b ?.::;:' PG Fasdr Pies i

Water Source
(Reserwir / Camal)

(Aatom afic waler filkation & Gisiridaficn)

® Waterislifted from thewater source
@ Waterisconveyed throughclosed conduit & pressurized pipenetwork

@ Wateriscollected atacentral location inasump

@® Watercollected atthesump is fitered through the Primary & SecondaryHead Units (Automated)

® Fertigationsystemand control valves areprovided toeach field tomanage fertigation & irrigation schedule

) Waterisdelivered tothe root zane of each olant throvah thenetwork of ddnoer-lines. ensurinaeauitable distribution of wateracross thefield




Tons of CO2-equivalent avoided per year
for one person undertaking each action

Most cited in text books
Recycle €= (.21

Plant-based diet 0.82

Buy ‘green’ energy 1.47

Avoid one

long haul’ flight 160

Don’t own a car 2.40

Source: Wynes & Nicholas, Environmental Research Letters







