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I. Climate Change



Global warming is perceived 
in many ways

·Extreme hot weather ɀheat stress

·Melting glaciers

·Forest damages ɀincrease 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 rise ɀcoastal inundation 

·%ÔÃȣȣ



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

australia-50837025

The heat wave in 

Australia 2019



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


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

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

Pakistan 2022



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





https://nsidc.org/sea -ice-today

The Arctic is warming faster 
than anywhere else on the 
planet, and as a result, sea ice in 
the Arctic Ocean is decreasing. 
Sea ice loss has far-reaching 
effects on the planet 
because the ice helps regulate 
GctvjҲu"enkocvg."kphnwgpegu"inqdcn"
weather patterns, and affects 
ocean circulations.

https://nsidc.org/sea-ice-today






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

On March 1, Antarctic sea ice 
likely reached its minimum 
extent of 1.98 million km2, 
tying for second lowest extent 
with 2022 and 2024 in the 
47-year satellite record. 



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



https://wordsinm

ocean.com/2016

/01/06/how-far-

will-sea-levels-

rise-in-the-next-

100-years/



https://www.amazon.co

m/Under-Sea-Great-

Barrier-

Reef/dp/B07F6VXJRC





The causes of 
global warming
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https://gml.noaa.gov/ccgg/trends/







https://data.giss.nasa.gov/gistemp/animations/TEMPANOMALY_05_2024_pdiff.mp4







Annual carbon dioxide (CO Ϝ) emissions worldwide 
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 2) 

emissions of 37.4 billion tonnes, up 0.8% from 2023.

With projected emissions from land-use change of 4.2 billion tonnes, 

total CO2 emissions are projected to be 41.6 billion tonnes in 2024, 

up from 40.6 billion tonnes last year.





·TIME SERIES: 1884 TO 2021
Data source: NASA/GISS
Credit: NASA Scientific Visualization Studio
2021

·https://climate.nasa.gov/vital -signs/global-
temperature/
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The main cause of climate change 
is the large use of fossil fuels - 

coal, oil and gas. 
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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 oC 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 oC increase for a 

doubling of CO2 levels.

During previous warming events CO2 levels started to increase followed by increased temperature. 

Now it is the opposite. We do not know what it will lead to. 



Feedbacks and tipping points 
·Arctic Sea summer ice melts ɀ 

   feedback: decreased albedo

·Artic  permafrost is melting

   feedback: increased methane emissions

·Amazone rainforest cut down and becomes savanna

   feedback: decreased evapotranspiration

·Atlantic circulation  decreases 

   feedback: ocean desalting



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


