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Global temperature change (1850-2020)
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Temperature change in Israel since 1901

1910 1930 1950 1970 1990 2010

Ed Hawkinsniversity of Reading)https://showyourstripesinfo/



Theseavarming stripeygtgphics are
visual representations of the
change in temperature as
measured in each country over the
past100+ years. Each stripe
represents the temperature in that
country averaged over a year. For
most countries, the stripes start in
the year1901and finish in202Q
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Temperature change in Israel
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NEROPOGE

The Anthropocene is confronting three main environmental problems:

Biodiversity loss, Increasing Pollution and Climate Change
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IDCC

INTERGOVERNMENTAL PANEL oN ClimaTe change

Climate Change 2022
Impacts, Adaptation and Vulnerability

IpCC

INTERGOVERNMENTAL PANEL ON Climate chanee

Climate Change 2021

The Physical Science Basis

Summary for Policymakers Summary for Policymakers
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High certainty about the
factors leading to climate
change

Working Group | contribution to the
Sixth Assessment Report of the
ntergovernmental Panel on Climate Change

Working Group Il contribution to the
Sixth Assessment Report of the
Intergovernmental Panel on Climate Change




Earth atmospheric composition

Present
atmosphere is
possible by life

Past

97.3% CQ

2. % nitrogen
1.6% argon
0.13%6 oxygen
traces of HO
Avg. temp:18°C

Air press7.6mb
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Life on Eartre atmospheric composition

Photosynthetlc cyanobacter|a2~7bllllon m. years stromatolites 1
Ozone layer formation600m. yearsz UV filteringe terrestrial life !

Fungi appearance %,3billion years
appearance on Earth 500m. years



Life on Eartre atmospheric composition
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composition change



The greenhouse effectHeat trapping by eart[$ atmosphere

Natural greenhouse

gases

Some solar
radiation is
reflected by the
earth and the

Solar radiation
atmosphere

passes through the
clear atmosphere

Most radiation is
absorbed by the
earth’s surface

and warms it / |

Water vaporH,0)
Carbon dioxiddCQ)
MethangCH,)
Nitrous oxidgNOX)
Ozondg0Oy)

Some of the infrared radiation
passes through the atmosphere,
and some is absorbed and
re-emitted in all molecules. The
effect of this is to warm the earth’s
surface and the lower atmosphere.

(

Infrared radiation is
emitted from the
earth’s surface

-l YR

339C warming



Natural greenhouse gases

John Tyndall 18261893

Eunice Foote18191888

Water vapo(H,0O) . . . Water vapor strongly
Carbon dioxidéCQ) Theonzeq that _changlng the proportion of absorbed infrared
Veth CH) + o carbon dioxide in the atmosphere would radiation 2 1861

‘.9 anel _H‘) change the average atmospheric temperature.
Nitrous oxidg NOXx)+296
OzongQ,) Circumstances affecting the heat of the sun's rays

2AAASL8562 Joseph Henry presented her
paper



Greenhouse gases

Svante Arrhenius
1 18591927

0 * Noble Prize in
- Chemistry in1903

= )/The increase of CQIn
2 the atmosphere will lead
to higher temperatures D

"On the Influence of Carbonic Acid in the Air Upon the Temperature of the GtoRhtdosophical Magazine
(41):237-76.- 1896



http://upload.wikimedia.org/wikipedia/commons/6/6c/Arrhenius2.jpg
http://www.globalwarmingart.com/wiki/Image:Arrhenius_pdf

Where are the greenhouse gases?






Electromagnetic absorption of greenhouse gases
Greenhouse gases absorb radiation in the spectrum that is just longer than the visible |

740-380nm
PAR4AOO-700nm




Fluorine gasses

Main greenhouse gases

Pre-industrial

Compound concentration
(Ppmv?)
Carbon dioxide
(CO,) 280
Methane
(CHs) 0715
Nitrous oxide
(N20) 027
HFC 23 0
(CHF3)
HFC 134a 0
(CFsCHzF)
HFC 152a 0
(CH3CHF2)
Perfluoromethane
(CFJ) 0.00004
Perfluoroethane 0
(C2Fs)
Sulphur 0

hexafluoride (SFs)

Concentration
in 2011

(PpmV)

418(today)

1,908today)

0.324
0.000024
0.000062

0.0000064
0.000079
0.0000041

0.0000073

Atmospheric
lifetime

(years)
variable
12
114
270
14
14
50,000
10,000

3,200

Main human
activity source

Fossil fuels, cement
production, land use
change

Fossil fuels, rice paddies
waste dumps, livestock

Fertilizers, combustion
industrial processes

Electronics, refrigerants

Refrigerants

Industrial processes

Aluminum production

Aluminum production

Dielectric fluid

*ppmv = parts per million by volume, ** GWP = 100-year global warming potential

Water vapor not included in table,

GWP**

1

298
14,800
1,430
124
7,390
12,200

22 800

Increase

4020

15C%
20%



2%

6%
Greenhouse Gas Emissions
by major gas
16% (non-CO2 gases converted with their
equivalent “global warming potential”)
—62%
3% —
11%

DATA FROM EPA
IMAGE BY J. FOLEY, PROJECT DRAWDOWN



10% l

6% 259%
Sources of Greenhouse
CER RIS
by major sector
21%

24%

DATA FROM EPA
IMAGE BY J. FOLEY, PROJECT DRAWDOWN

14%



23%

Fate of Carbon Dioxide
Emissions
—  46%

46%
additional
Input

31%
DATA FROM GLOBALCARBONPROJECT.ORG
IMAGE BY J. FOLEY, PROJECT DRAWDOWN



Global greenhouse gas emission pathways
Annual global greenhouse gas emissions
CO,-equivalent gigatonnes

150 Gt —

No climate policies
4.1-4.8°C

100 Gt

Current policies

s 2.8-3.2°C
Paris pledges
2.5-2.8°C

0 Gt i
— 1.5°C

L {l I I I I
2000 2020 2040 2060 2080 2100 000

TELAVIV N'O1179IN
UNIVERSITY YN



MAY 2019
PARIS

What humans have done to nature

8 million

estimated number of animal and
plant species on Earth

40%: amphibian species threatened
with extinction

33%: reef forming corals, sharks and
shark relatives, and 33% marine
mammals threatened with
extinction

680:vertebrate species driven to
extinction by human actions since
the 16th century

+/-10%: tentative estimate of
proportion of insect species
threatened with extinction. Total
insect species are 5.5 million.

3.5%: domesticated breed of birds
extinct by 2016

70%: increase since 1970 in numbers
of invasive alien species across 21
countries with detailed records

1 million*

of these species are threatened with
extinction, many within decades

(“approx)

47%: proportion of terrestrial
flightless mammals (besides 23% of
threatened birds) whose
distributions may have been
impacted by climate change already

>6: species of ungulate (hoofed
mammals)would likely be extinctor
surviving only in captivity today
without conservation measures

12,5% of plants
& animal species
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Biodiversity loss: What will happen with temperature
' 0 ?

If we keep

In a2 °C warmer
below 1.5°C |

earth

Vertebrat<=

50% of the
species will loss
their natural
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Climate and biodiversity components affecting ecosystem services

Temperature

Means
Extremes
Variability
Seasonalaty

Rainfull
Means
Extremes
Variabllity
Seasonality

Extreme events

Floods
Droughts
Sqorms
Fires

CO2 concentr.
Aumosphenc

Ocean pH
Ocean

Ocean dynamics

Sea level
Marine currents

Climate change components

Adapted from Ecology Letters
Bellardet al.2012DOI:
10.1114.14610248.2011.01736

ty component

iversi

Bi

7 Dastribution shifls

Genetics
Natwral selection
Allelic diversity
Mutation rates
Heterozy gosis richness

Physiology
Fecundity
Activity rates and rhythms
I'sd species sex ratios
Discase susceptibility
Survival

Phenology
Migrution departurc/arrival
Buodding/Nowering
Growing season length
Hachling/Medging/dispersal
Hibemation/diapause

Dynamics
Recruitment
Age structure
Sex rutio
Abundance

Distribution
Habitnt quantity and quality
Ecological niche/microniche
Range size
Range localzation

Interspecific relationships

Disynchroaisation
Disequilsbeium
Uncoupling

New interations

Community productivity

Haoarsess uantily
Energy flus
Disruptions freguency
Matter Nux
Erosion

Ecosystem services
Composition
Function
Prodoction

Biome integrity

Catastrophes frequency
Resalience
Ecotypes characteristics

Desentificarion

jomes Ecosytems  Communities

Organisms

Populations

Species

é

Ecosystem

services

Regulating

Cultural

000

TEL AVIV m'(m'
UNIVERSITY )'JN



Human footprint
Over the pasbOyears,humans have changed ecosystems more rapidly and extensively th:
In any comparable period of time in human history

Consequently majobiodiversity loss at the global scale

000
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Human footprint

Human actions haveéirectly altered at least70% of land surface66% of ocean surface Is
experiencing increasing cumulative impact,ound 85% of wetland area has been lost
since thel70@,

000
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Human activities can disrupt ecosystem services

The world is increasingly managed to maximize the flownaiterial contributions

from natureto keep up with rising demands for food, energy, timber, and more, with
global trade/ncreasing the geographic separation between supply and demand
egDriver of increasing fragilityall state of nature indicators are declining, with costs
unequally distributed

runoff of pesticidesfertilizers,animal wasteV —
pollution of land,water, air resourcesV
Introduction of non-native speciesV _
overharvesting fisheriesv Climate
destruction of wetlandsV change
erosions of soilsV
deforestation V
urban sprawl V. —
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Global declines in nature that have been and are being caused by direct and
Indirect drivers of change

EXAMPLES OF DECLINES IN NATURE

ECOSYSTEM EXTENT AND CONDITION

47% W Natural ecosystems have declined by
47 per cent on average, relative to their
earliest estimated states.

Demographic | WM~ ~ /| i SPECIES EXTINCTION RISK

‘and S ' : . 250, ™ Approximately 25 per cent of species are
sociocultural L already threatened with extinction in
most animal and plant groups studied.

Ecoann%mlc e \ECOLOGICALCOMMUNITIES

technological 239, ™ Biotic integrity—the abundance of naturally-
present species—has declined by 23 per
cent on average in terrestrial communities.*®

DRIVERS

INDIRECT DRIVERS ¥

Institutions

o :r':]dance [ [ BIOMASS AND SPECIES ABUNDANCE
g » Marine The global biomass of wild mammals has

Values and behaviors

- _ \ _‘ 82% B fallen by 82 per cent.* Indicators of
Conflicts e vertebrate abundance have declined
and rapidly since 1970

| Land/sea use change
" M Direct exploitation
M Climate change

epidemics

NATURE FOR INDIGENOUS PEOPLES

B Pollution AND LOCAL COMMUNITIES
= . 72% W 72 per cent of indicators developed by
nvasive alien species Indigenous Peoples and local communities
| Il Others show ongoing deterioration of elements

of nature important to them

* Since prehistory

Sandr a D Saence@alfaitnce @O@
L\EVVAS
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Pathways of the Earth Systeme getting closer to the tipping points

Glacial-interglacial
limit cycle

Holocene

3 \ \\_/\
T e e Earth S)ést;fm Human \
Christiana Figueras SIENGLCISIT oW NethbOH
. Biosphere ‘
Paris Agreement degradation +3.2 2 4.50C

lllll,“” \\
Him\
etary thre®

‘Stabilized Earth’

Stability

Temperature

i
v Cold Hot

Will Steffen et al. PNAS 2018;115:33:8252-8259



Humanity have developed under stable climate

5O .
g Avera ) =
< ge temperature over past 10,000 years = 15°C IPCC (2007) _'
=) forecast of about 4.5°C
45 2-3°C with
w band of
2 The Holocene is 10,000 years of uncertainty of
3 B SEngoelIc P
5 ® ¢ Cll;"'natlc stability thlat enabled > @ 3
Q | ‘ umanity to evolve as we
2 § | M:Isopptamla know our cultures today | 5
2 . ourishes l "
Agriculture g
1 emerges Vikings in | ¢ 15°C
' Greenland sk
-
gg:gcni?: Medieval
-1 Warm Period 1940 | 21st
Little ice age | century:
in Europe | Very rapid
-2 (15-18th , rise
| centuries) :
=3 End of | |
last | | |
ice age
-4 2 Younger | | '
Dryas I I |
- | | l
f f T f T f T
20,000 10,000 2000 1000 300 100 Now +100

Number of years before present (quasi-log scale)
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World Scientists’ Warning of a Climate Emergency

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW,
AND 11,258 SCIENTIST SIGNATORIES FROM_153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

e ————

7 relevant data sets that are

SCientists have a moral obligation imatic impacts (figure 2).

to clearly warn humamty of ANy reandable, systematically
catastrophic threat and to “tell it like r at least the last 5 years,

it is” On the basis of this obligation

11 000 suentlst s1gnat0r1es from
around the world, clearly and unequiv-
ocally that planet Earth is facing a
climate emergency.

Exactly 40 years ago, scientists from
50 nations met at the First World
Climate Conference (in Geneva 1979)
and agreed that alarming trends for
climate change made it urgently neces-

1 at least annually.

- eam —.....dte crisis is closely linked to
excessive consumption of the wealthy
lifestyle. The most affluent countries
are mainly responsible for the his-
torical GHG emissions and generally
have the greatest per capita emissions
(table S1). In the present article, we
show general patterns, mostly at the
global scale, because there are many
climate efforts that involve individ-

forest loss in Brazil's Amazon has now
started to increase again (figure 1g).
Consumption of solar and wind energy
has increased 373% per decade, but
in 2018, it was still 28 times smaller
than fossil fuel consumption (com-
bined gas, coal, oil; figure 1h). As
of 2018, approximately 14.0% of
global GHG emissions were covered
by carbon pricing (figure 1m), but
the global emissions-weighted aver-
age price per tonne of carbon dioxide
was only around US$15.25 (figure 1n).
A much higher carbon fee price is
needed (IPCC 2018. section 2.5.2.1).

William Ripple
Oregon State
University

000
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Earth change

a Carbon dioxide b Methane @ Nitrous oxide d Surface temperature
2 (CO, parts per million) (CH, parts per billion) Y (N,O parts per billion) change (°C)
4107734.98% /10 yr 1850 +3.65%/10 yr 330 +2.46%/10 yr 1.004 +0.183 °C/10yr
390 1800 4 g / 0.75+
320 A
370 1750 4 —
1700 4 3101
350 A a 0.25
1650
300 -
Minimum Arctic sea ice f Greenland ice mass Antarctica ice mass h Glacier thickness change
(million km?) change (gigatonnes) 9. change (gigatonnes) (m of water equivalent)
8 0A 0-
74 57
—1000 -500 A
6 -10
—2000 1 -1000
51 -154
—-3000 4 ] ~1500 4 i . . . . o
4 20 -4.84 m of water BioSciencebizZ088 https://doi.org/10.109&iosci/biz088
=11.7%/10 yr —2610 gigatonnes/10 yr —1230 gigatonnes/10 yr equivalent/10 yr
i Ocean heat content . Ocoan I (BED K Sea level change I Area burned in the United
. change (10% joules) J- P “relative to 20—year mean (mm) States (million hectares/yr)
+6.18 x 102 joules/10 yr 8.124 0] TAMmAOY 44 +441%10yr
8.10- 20+ 31
0+ 24
8.08 1
—20 1 14
7)o s
[#4:12% acidity/10,yr ) ) ) ) ) ) ) . ) ) Land & Ocean Temperature Percentiles Jan-Dec 2018
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020 NOAA's National Centers for Environmental Information
Extreme weather/ Annual losses due to weather/ Data Source: GHCN-M version 3.3.0 & ERSST version 4.0.0
m. climate/hydro events (#/yr) * climate/hydro events (Bn. $) p
8004 +43.8%/10 yr +83.7%/10 yr
300
600 o
200
400 A
100 4
200+ 7
T T T T T 3 T T T T Record Much ‘Cooler than Near ‘Warmer than Much Record
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020 & - T
Year e TELAVIV PO'OTION

UNIVERSITY 17
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Food 3 Which islthe common feature to the
- previous points about the consequence
Security of climate change and on food sec
3 ' S — |
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Food securityexists when all people, at all times, have physical, =
social and economic access to sufficient, safe andtritious food
which meets their dietary needs andood preferences for an active

and healthy life- FAO
f -—

A B 7




The price the consumer pays for food does not
cover the social costs of the production process,
such as loss of biodiversity or contribution to
climate change.

Whatis the real
price of food?

000
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Resources needed to produce the food consumed in Israel

+ 80%
consumed Is
Imported food

10milliard m -3
of water per
year

Annual water
consumption is

o -
We need 2.3 milliard m

additional
31,000km-2
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Population growth and land-use change

Human population b Total fertility rate Ruminant livestock d Per capita meat
a5 (billion individuals) (births per woman) O (billion individuals) production (kg/yr)
+15.5%/10 yr 4001 +8.72%/10 yr 45 +11%/10yr
. -
7.9billion | |
" 404
4 3.501
6
] 3254 354
54
3.004
1 -10.9%/10 304
r 275
e /o1 f Global tree cover loss Brazilian Amazon forest h Energy consumption
" (trillion current US $/yr) - (million hectares/yr) 9. loss (million hectares/yr) - (Gt oelyr)
+80.5%/10 yr 304 +49.6%M10yr 34 51

754

Oil +11.9%/10 yr,
254

Coal +22.5%/10 yr,

8
&
- N
- IS

20 21
Gas +30.1%/10 yr
254
Solar/wind +373%/10 yr

-24.3%/10 yr 0 | SSesssassessmssssnssstosomsIes
Air transport (billion . Total institutional assets K CO, emissions (gigatonnes | Per capita CO, emissions
passengers carried/yr) ) divested (trillion USD) % CO, equivalent/yr) *  (tonnes CO, equivalent/yr)

4] +643%/10yr 817528100000%/10 yr 354 +17.9%/10 yr 4.6 12.15%/10 yr

25+

20+

- N w

o N ES o
» & »
o N IS

1980 1990 2000 2010 2020

m GHG emissions covered n Carbon price ($ per Fossil fuel subsidies
= by carbon pricing (%) = tonne CO, emissions) & (billion USD/yr)
154 +256%/10 yr 604
504 500
104
404
400+
54 304
204 2004
01 -33%/10 yr -1.08%/10 yr
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
Year
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Population growth

1 World Population: 1950-2050
9 s
. 7;?;,_/!"9 Billion
§ - T 8 Billion
= 7 Billion
a7 6 Billion
c 5 /"’ . ]
2 4 1T 5Bilion___ | |n4generations an
m HTH .
S 3 1«1 4Bilion increase of almost
S 3 Billion 7 billions!!
’ 7,800human gen.
0 S
o o o o o o Lo o o o O
L e o) )] - — d ) =T (L)
oy .y ()] (o)) h O Lo O o O O
— — — — — d [T o cd J d
Year
Source: U.5. Census Bureau, International Data Base, Auqust 2006 version.

Positivedaily growth of 150,00(people



Population growth

Population in Israel, 1950-2022

10,000,000
9,000,000
8,000,000
7,000,000
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000

0 L] T I I T I I 1
1950 1960 1970 1980 1990 2000 2010 2020

Year

Population

Israel population 2 9.5mil. 2022



Population growth

Fertility Rates in OECD and Israel, 2008
number of children per woman ages 15-49

3.1

2121212121 .

202020
1919 19
818 &=

171
1_51_?
51515

151
131414141414 1414

12

é:&‘-qﬁ & & &S 4@ 3 q‘ ¢ ® & &,‘;P > @ )
GRS o r PP P
o

Source: Dan Ben-David. Taub Center and Tel-Aviv University.
Data: CBS. OECD.
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Land use change

Human population b Total fertility rate Ruminant livestock d Per capita meat
a5 (billion individuals) & (births per woman) O (billion individuals) production (kg/yr)
+15.5%/10 yr 4.001 " +8.72%/10 yr 454 +11%/M10yr
7 3.6 3.754
40+
324 350+
6
3.254 .
2.8+ %
54
3.004
244 -10.9%/10 yr 304
R —
e World GDP f Global tree cover loss Brazilian Amazon forest h Energy consumption
" (trillion current US $/yr) (million hectares/yr) 9. loss (million hectares/yr) - (Gt oelyr)
+80.5%/10 yr 30 +49.6%M10yr 34 59
751 41 oil+11.9%/10 yg
25 4
24 4
50 Coal +22.5%/10 yr,
20 21
Gas +30.1%/10 yr
254 14 14
15 Solar/wind +373%/10 yr
-24.3%/10 yr 0 | SSesssassessmssssnssstosomsIes
. Air transport (billion . Total institutional assets K CO, emissions (gigatonnes | Per capita CO, emissions
l» passengers carried/yr) ) divested (trillion USD) % CO, equivalent/yr) (tonnes CO, equivalent/yr)
4] +643%/10yr 817328100000%/10 yr 354 +17.9%/10 yr 469 4215%/10 yr
61 4.44
3 301
44 4.2+
24 254
24 4.0
14 204
04 3.8+
1980 1990 2000 2010 2020
m GHG emissions covered n Carbon price ($ per Fossil fuel subsidies
= by carbon pricing (%) = tonne CO, emissions) (billion USD/yr)
154 +256%/10 yr 60
504 5004
104
404
400
54 304
204 2004
01 -33%/10 yr -1.08%/10 yr
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
Year
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2 @QO
Land use change

c Ruminant livestock d Per capita meat
: (billion individuals) : production (kg/yr)
4.007 +8.72%/10 yr 454 +11%/10yr
3.751
40 1
3.504
3.254 35-
3.00 1
30
2.75
f Global tree cover loss Brazilian Amazon forest
(million hectares/yr) *  loss (million hectares/yr)
304 *+49.6%/10 yr 34
25 4
2 -
20 A
1 -
151
-24.3%/10 yr

1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
Year
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Land-use changes

Deforestation increases
albedo of the land surface:
Less absorption of solar
radiation and less heating.
Lower heat gain is offset by
less cooling by
evapotranspiration,due to
loss of leaf area.

Mato Grosso do Norte,
Brazil



