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‘Global warming is perceive

IN many ways

. Extreme hot weatherz heat stress

- Melting glaciers

- Forest damageg increase forest fires, decreased biodiversity
- Water shortages in many countries

- Draught and desertification

- Extreme weather events and floods

- More often and more serious tornadoes and storms

- Tropical diseases come further north

- Sea level risg coastal inundation
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Mean maximum temperature, 19 Dec /

The heat wave In
Australia 2019

https://www.bbc.com/news/world-
australia-50837025
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https://www.bbc.com/news/world-australia-50837025




https://www.dw.com/en/deadly-heat-waves-set-to-surge-due-to-climate-change/a-39326267



Flooding in Jakarta, Indonesia, February 2017. Source: World Meteorological Organization / Flickr
https://www.climatecentral.org/news/report-flooded-future-global-vulnerability-to-sea-level-rise-worse-
than-previously-understood



https://www.flickr.com/photos/worldmeteorologicalorganization/40040249760/in/photolist-241dKgN-aRsdbR-RQg9H-27gBVjo-9oxFqG-jjvZBD-zj5dx-fqvdts-dN3cGu-zj4Xo-Tdmc2-4pstyq-dMfTBa-jjyGpV-zj5ec-dMfSLg-zj5gg-zj5iZ-zj4Y3-zj4Yq-zj59J-zj51n-zj5ac-enrE2J-9nezy2-zj5fp-zj51S-dM4j7d-zj5ca-zj4ZU-zj57p-BS7fX-zj5cC-zj54W-zj54z-5XD7Qz-zj58s-BS7EY-zj59b-zj52u-zj56W-zj5f9-9qhj8F-zj5bB-zj5eN-zj56d-BS7fL-dMfSWF-5LXr4d-dN21Zy

Pakistan 2022

https://zeenews.india.com/video/world/pakistan-flood-2022-more-than-1000-people-died-in-the-

devastating-floods-in-pakistan-2503959.html.



18 March 2019. The destruction unleashed by Cyclone Idai on
Mozambique, Malawi and Zimbabwe, continues to claim lives and
displace thousands. https://news.un.org/en/story/2019/03/1034881



SMALL CHANGE IN AVERAGE
BIG CHANGE IN EXTREMES
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https://nsidc.org/sea -ice-today

The Arctic is warming faster
than anywhere else on the
planet, and as a result, sea ice |
the Arctic Ocean is decreasing.
Sea ice loss has far-reaching
effects on the planet

because the ice helps regulate

weather patterns, and affects
ocean circulations.



https://nsidc.org/sea-ice-today
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West Antarctic Ice Sheet Has Begun to Collapse
http://news.discovery.com/earth/global-warming/west-antarctic-ice-
sheet-has-begun-to-collapse-140514.htm

§ ang . /
47-year satellite record.




SATELLITE DATA: 1993-PRESENT RISE SINCE 1993

Data source: Satellite sea level observations. /I\ 3 4

Credit: NASA's Goddard Space Flight Center
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Sea Level Rise

https://www.nasa.gov/specials/sea-level-rise-2020/



Sea Level (m)
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https://wordsinm
ocean.com/2016
/01/06/how-far-
will-sea-levels-
rise-in-the-next-
100-years/
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Thecausesf
globalwarming
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............ TFhe greennousesamis

The Greenhouse effect

3 Some solar radiation is 6 Some of the infrared
reflected by the atmosphere radiation passes
and earth’s surface through the atmosphere
) olal n: - S 10S & B W

| 10 oo [ { o S|
through the clear 103 Watt per m?
atmosphere. ——
Incoming solar radiation: .
343 Watt per m?
: = = N H O U S = G A < .
G . =2 o — -

5 Some of the infrared radiation is
absorbed and re-emitted by the
greenhouse gas molecules. The

direct effect is the warming of the
earth’s surface and the troposphere.

Surface gains more heat and
infrared radiation is emitted again

4 Solar energy is absorbed by the
earth’s surface and warms it... ... and is converted into heat ¢
. 168 e the emission of lo

' - : radiation back to

Arendal uUNEep
PHILIPPE REKACEWICZ
Sources: Okanagan university college in Canada, Department of geography, University of Oxford, school of geography; United States Environmental Protection Agency (EPA),
Washington; Climate change 1995, The science of climate change, contribution of working group 1 to the second assessment report of the intergovernmental panel on climate change,

UNEP and WMO, Cambridge university press, 1996.



CO> mole fraction (ppm)
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Atmospheric CO; at Mauna Loa Observatory
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CO; mole fraction (ppm)
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Recent Monthly Mean CO; at Mauna Loa Observatory
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https://data.giss.nasa.gov/gistemp/animations/TEMPANOMALY _05 2024 pdiff.mp4



January 2023 L-OTI(° C) Anomaly vs 1951-1980 0.86

-4.1-4.0-2.0-1.0-0.5-0.2 0.2 05 1.0 2.0 4.0 9.3



Global Fossil CO, Emissions 2010-19
+0.9%/yr
3%8t l ! Projection 2021
2 36.4 Gt CO,
A 4.9% (4.1%-5.7%)
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An:#ialc/arbamdiaxide\@O B emissions W

from 1940 to 2024 (in billion metric tons)

/ https://www.statista.com/statistics/276629/global-co2-emissions/

“ The 2024 Global Carbon Budget projects fossil carbon dioxide (CO ,)
emissions of 37.4 billion tonnes, up 0.8% from 2023.

With projected emissions from land-use change of 4.2 billion tonnes,
total CO, emissions are projected to be 41.6 billion tonnes in 2024,
up from 40.6 billion tonnes last year.
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Global CO2 emissions from fossil fuels and land use Our World
change, World

in Data

« Change country

I Total (fossil fuels + land use
40 billion t change)

Fossil fuels

35 billion t
30 billion t
25 billion t
20 billion t
15 billion t
10 billion t

5 billion t P,

Land use change

Ut [ I | I I I | 1
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Source: Our World in Data based on the Global Carbon Project (2022)
OurWorldInData.org/co2-and-greenhouse-gas-emissions ® CC BY



Annual Fossil CO, Emissions: Global

16 Gt - Projected total emissions growth: +4.9% (+4.1% to +5.7%)

1990

2000

2010

2021

projected

Projected Gt CO, in 2021

Coal 14.7
A 5.7% (+4.5% 10 +6.8%)

Oil11.5
A 4.4% (+3.0% t0 +5.8%)

Gas 7.7
A 4.3% (+3.2% 10 +5.4%)

Cement 1.7
A 6.5% (+4.8% t0 +8.3%)



Global GHG emissions for 2008 by type and source

 N20 - Other,

© Other GHGs, 2%

® N20 - agriculture, 4
® CH4 - other, 3%

N (CH4 - agriculture, 7

B CH4 - energy, 6%\

B CO2 - fossil fuels,

® CO2 - other, 14 62%

Fig. 3. Global anthropogenic GHG emissions by type and source. Data taken from
IEA (2010).



Per capila CO, emissions, 2023
in Data

Carbon dioxide (CO,) emissions from fossil fuels and industry. Land-use change is not included.
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Themalin causeof climate change
IS thelargeuseof fossilfuels -
coal, oll and gas
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- We have never exceeded 2 C in the last Three Million Years

+1°C

AT(C)

3 2.5 2 1.5 1 0.5 0
Time (million years BP)

Results of model simulations: Observations shown in black, model results in colour.
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Climate variability is increasing. 2010 was warm in Russia, 2012 in North America; Winter was
strong in Europe, etc

Present warming is very fast: 0.16 °C per decade. The warming after the last ice age was 0.1 C per
century.

Climate sensitivity according to IPCC is around 3.7 watts per m2. This leads to 3 °C increase for a
doubling of CO, levels.

During previous warming events CO, levels started to increase followed by increased temperature.
Now it is the opposite. We do not know what it will lead to.
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Feedbacks antipping points

Arctic Sea summerice melts 7
feedback:decreasedalbedo

Artic permafrost is melting
feedback:increasedmethane emissions
Amazonerainforest cut down and becomessavanna
feedback:decreasedevapotranspiration

Atlantic circulation decreases

feedback: oceardesalting



CC BY 4.0, https://commons.wikimedia.org/w/index.php?curid=148459736



