
Předvádějící
Poznámky prezentace
https://www.weforum.org/agenda/2020/01/climate-change-perceptions-europe-china-us/



II. Climate Change (CC)

Boundary: Atmospheric CO2 concentration no higher than 350 ppm
Pre-industrial level: 280 ppm
Current level (2020) : 413 ppm
Diagnosis: Boundary exceeded

Předvádějící
Poznámky prezentace
Control variable x slow variable – described here http://www.ecologyandsociety.org/vol17/iss3/art30/
http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems
https://climate.nasa.gov/vital-signs/carbon-dioxide/

https://climate.nasa.gov/vital-signs/carbon-dioxide/


History of 
Climate Change 
Research



Can you guess the year when
the greenhouse effect was DISCOVERED?

Předvádějící
Poznámky prezentace
https://pharmaphorum.com/wp-content/themes/magazine/images/searchHeader.png



CC - history
1824 – Joseph Fourier - greenhouse effect in the atmosphere

1861 – John Tyndall - water vapour
and other gases are GHG

1896 – Svante Arhenius – hypothesis on enhancement of GH 
effect due to increase of CO2 in the atmosphere as a 
consequence of fosil fuels combustion

- the prognosis on increase of the temperature by                               
several °C when GHG concentration doubles is still valid

Předvádějící
Poznámky prezentace
http://media.gettyimages.com/photos/circa-1903-svante-arrhenius-nobel-prizewinning-electrochemist-at-work-picture-id3272591?s=594x594

http://www.tyndall.ac.uk/


1824 – Joseph Fourier - greenhouse effect in the atmosphere

1861 – John Tyndall - water vapour
and other gases are GHG

1896 – Svante Arhenius – hypothesis on enhancement of GH 
effect due to increase of CO2 in the atmosphere as a 
consequence of fosil fuels combustion

- the prognosis on increase of the temperature by                               
several °C when GHG concentration doubles is still valid

1957 – oceanographer Roger Revelle and chemist Hans 
Suess shown that oceans can not absorb entire CO2
produced by people

"Human beings are now carrying out 
a large scale geophysical experiment.„

CC - history

Předvádějící
Poznámky prezentace
http://media.gettyimages.com/photos/circa-1903-svante-arrhenius-nobel-prizewinning-electrochemist-at-work-picture-id3272591?s=594x594

http://www.tyndall.ac.uk/


1950 – Charles David Keeling
continuous measurements 
taken at the Mauna Loa
Observatory since 1950
(till now)

Předvádějící
Poznámky prezentace
https://www.esrl.noaa.gov/gmd/ccgg/trends/

https://en.wikipedia.org/wiki/Charles_David_Keeling
https://en.wikipedia.org/wiki/Mauna_Loa_Observatory


CC… and politics

1972 – UNCHE, Stockholm. CC 
becomes one of the global priorities

1990 – 1st IPCC report – „temperature increase by 0.3-0.6 °C is caused
also by the human activities“

1992 – Earth summit – UN Framework Convention on CC

2005 – Kyoto Protocol

2013 - 5th IPCC report „Scientists are 95% certain that humans are the 
"dominant cause" of global warming since the 1950s“

2016, 4.11. – Paris Treaty came into force

2022 - 6th IPCC report (synthesis)

Předvádějící
Poznámky prezentace
http://www.bbc.com/news/science-environment-15874560
he 1972 United Nations Conference on the Environment in Stockholm was the first world conference to make the environment a major issue. The participants adopted a series of principles for sound management of the environment including the Stockholm Declaration and Action Plan for the Human Environment and several resolutions


The Special Report on Global Warming of 1.5°C was released in October 2018, Climate Change and Land in August 2019, and The Special Report on the Ocean and Cryosphere in a Changing Climate in September 2019.
The three Working Group contributions to AR6 will be released in 2021, with the Synthesis Report completing the cycle in April 2022.
More information about the AR6 Synthesis Report is available here:�https://www.ipcc.ch/report/sixth-assessment-report-cycle/

The Paris Agreement sets out a global framework to avoid dangerous climate change by limiting global warming to well below 2°C and pursuing efforts to limit it to 1.5°C. It also aims to strengthen countries' ability to deal with the impacts of climate change and support them in their efforts.

The Intergovernmental Panel on Climate Change (IPCC) is an intergovernmental body of the United Nations[1][2] that is dedicated to providing the world with objective, scientific information relevant to understanding the scientific basis of the risk of human-induced[3] climate change, its natural, political, and economic impacts and risks, and possible response options.[4]



Greenhouse Effect an global Climate Change
- Greenhouse effect (GE) – natural atmospheric effect 
essential for life on the Earth

- GE dampens temperature fluctuation between day and 
night and thus provides favorable conditions for life

-117 °C x 100 °C

Předvádějící
Poznámky prezentace
https://www.youtube.com/watch?v=sTvqIijqvTg
climate changes – observed changes in the climate systém with consequent changes regional an local weather patterns
http://environment.nationalgeographic.com/environment/global-warming/gw-overview-interactive/


https://www.youtube.com/watch?v=sTvqIijqvTg


Greenhouse Gasses (GH) in the atmosphere
- the most important GHG is water vapour - H2O(g) that

creates some 2/3 of greenhouse effect

- however H2O(g) concentration in the atmosphere is not 
significantly influenced by human activities

- second most important GHG is CO2 (~ 20 % GH effect)

- last 13 % of GH effect – mainly gases like CH4, N2O, CFC

Předvádějící
Poznámky prezentace
http://upload.wikimedia.org/wikipedia/commons/e/e0/Greenhouse_Gas_by_Sector.png
https://ib.bioninja.com.au/standard-level/topic-4-ecology/44-climate-change/greenhouse-gases.html



Greenhouse Gasses (GH) in the atmosphere

- the most important GHG is water vapour - H2O(g) that
creates some 2/3 of greenhouse effect

- however H2O(g) concentration in the atmosphere is not 
significantly influenced by human activities

- second most important GHG is CO2 (~ 20 % GH effect)

- last 13 % of GH effect – mainly gases like CH4, N2O, CFC

Problem
- increase of CO2 level in the 
atmosphere due to the 
antropogenic action -
disruption of the balance 
between release and 
absorption of CO2 in the 
carbon geochemical cycle



GLACIAL/INTERGLACIAL PERIOD

Předvádějící
Poznámky prezentace
https://www.extremetech.com/extreme/295564-climate-scientists-current-warming-trend-is-not-part-of-earths-natural-cycle




Předvádějící
Poznámky prezentace
http://www.realclimate.org/index.php/archives/2013/10/the-evolution-of-radiative-forcing-bar-charts/



CC indicators



Increase of CO2 level 
- CO2 level increased more than >25 % since 1950

- level of other greenhouse gases increases as well

- main source of this increase is fosil fuels combustion

Předvádějící
Poznámky prezentace
http://climate.nasa.gov/keyIndicators/


http://climate.nasa.gov/keyIndicators/


Předvádějící
Poznámky prezentace
http://3.bp.blogspot.com/_grxkJIeGI-c/TS0zZhqR6NI/AAAAAAAAAKk/-4lgxYlbhX0/s1600/1289889124768.jpg



Other indicators (variables) of CC
- changes in temperature
- changes in ice cover in Arctic ocean
- changes in ice cover in North and South pole 
- sea level rise

Předvádějící
Poznámky prezentace
http://climate.nasa.gov/keyIndicators/
https://www.newscientist.com/article/mg22730324-200-earth-now-halfway-to-un-global-warming-limit/
http://www.newscientist.com/data/images/ns/cms/mg22530060.400/mg22530060.400-2_1448.jpg
https://www.youtube.com/watch?v=J_WWXGGWZBE
L-OTI maps show SAT anomalies over land and sea ice, and show SST anomalies over (ice-free) water.


http://climate.nasa.gov/keyIndicators/
http://climate.nasa.gov/keyIndicators/
http://climate.nasa.gov/keyIndicators/
http://climate.nasa.gov/keyIndicators/
http://climate.nasa.gov/keyIndicators/
http://www.newscientist.com/data/images/ns/cms/mg22530060.400/mg22530060.400-2_1448.jpg


Less ice in the Arctic ocean

- new naval routes from Europe to Asia

Předvádějící
Poznámky prezentace
http://www.bbc.com/news/science-environment-26814742
http://zpravy.idnes.cz/ledy-taji-lode-testuji-severni-cestu-z-asie-do-evropy-p0l-/zahranicni.aspx?c=A090910_100532_zahranicni_btw
However, aside from the fact that many people confuse land ice, sea ice and ice shelves, it’s important to note that there are huge differences between the Arctic and the Antarctic. The Arctic is an ocean surrounded by land. The Antarctic is land, covered by ice, surrounded by ocean. Sea ice in the Arctic is generally thick, multi-year sea ice that survives several seasons, whereas the sea ice in Antarctica largely melts away each summer. Antarctic sea ice is mostly thin (~0.6 m thick [2]), single-year sea ice. It’s also warmer, more saline and more mobile than Arctic sea ice [3].
Changes in atmospheric dynamics and winds are an important driver of regional sea-ice trends. Ozone and greenhouse forcings cool the Antarctic stratosphere, which increases the stratospheric vortex and tropospheric zonal winds. This results in an increase in the Southern Annular Mode [6]. Increases in the Southern Annular Mode (SAM) signify increased westerly winds [7] and a rigorous isolation and cooling of parts of the Antarctic continent [6]

http://www.antarcticglaciers.org/glaciers-and-climate/antarctic-sea-ice/



Glacier calving in Arctic ocean

Předvádějící
Poznámky prezentace
https://www.youtube.com/watch?v=hC3VTgIPoGU

https://www.youtube.com/watch?v=hC3VTgIPoGU


Temperature rise scenarios to 2100

- scientific vs. political uncertainty

Předvádějící
Poznámky prezentace
Barker, T. (2007). Climate Change 2007 : An Assessment of the Intergovernmental Panel on Climate Change. (R. K. Pachauri & A. Reisinger, Eds.) (Vol. 446, pp. 12–17). IPCC. doi:10.1256/004316502320517344




CC consequences



Consequences of CC
- regionally specific
- e.g. increasing vs. decreasing yields in some regions

Předvádějící
Poznámky prezentace
http://environment.nationalgeographic.com/environment/global-warming/gw-impacts-interactive/

http://environment.nationalgeographic.com/environment/global-warming/gw-impacts-interactive/


5th IPCC Assessment Report 

Předvádějící
Poznámky prezentace
http://www.bbc.com/news/science-environment-26814742



5th IPCC Assessment Report 

Předvádějící
Poznámky prezentace
http://www.bbc.com/news/science-environment-26814742
http://ipcc-wg2.gov/AR5/images/uploads/WG2AR5_SPM_FINAL.pdf

http://ipcc-wg2.gov/AR5/images/uploads/WG2AR5_SPM_FINAL.pdf


Main consequences of CC - summary

Present trends caused by CC.
Very likely >90 %, Likely >60 %

Future trends caused by CC.
Virtually certain >99 %, Very likely >90 %, Likely >60 % .

- Scientific language is very brief and talking in the words of probability 
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https://www.youtube.com/watch?v=0Te
5al2APrQ

Předvádějící
Poznámky prezentace
http://www.heraldsun.com.au/news/opinion/people-must-hear-both-sides-of-the-climate-story/story-fni0ffsx-1226870182646?mc_cid=a112900199&mc_eid=217a1a3156



„...more heat will damage crop growth in many warmer climates, but it means 
better agricultural production in cold countries. And, CO2 is a fertiliser —
commercial greenhouses pump in extra CO2 to grow bigger tomatoes. So 
overall, we can expect agriculture to gain from global warming in the short 
and medium term...“ B. Lomborg

– yes, increasing yields, but mainly in countries with the actual
overproduction, while the agrarian countries in developing world (with
significant hunger) will experience even drop in the production

Moral dimension of CC

Předvádějící
Poznámky prezentace
http://www.bbc.com/news/science-environment-26814742
https://reliefweb.int/map/world/hunger-map-2017


https://reliefweb.int/map/world/hunger-map-2017


Příčiny environmentální krize

Předvádějící
Poznámky prezentace
https://www.newscientist.com/article/mg21528761-600-climate-change-the-great-civilisation-destroyer/



Solutions of CC?



Předvádějící
Poznámky prezentace
http://www.nobelprize.org/nobel_prizes/peace/laureates/2007/



Politics on CC
- main aim – decrease the GHG emissions, mainly CO2

- 1992:  UN Framework Convention on Climate Change

- 1997: Kyoto protocol (in force from 2005)

- industrial countries should decrease their GHG emissions untill the
year 2012 for 4.2 % compared to the year 1990

- different threshold for different countries (e.g. EU 8%)

- however, industrial countries (Annex I countries with Kyoto targets) contributed
„only“ with 24 % of global CO2 emission (2010)

Předvádějící
Poznámky prezentace
https://en.wikipedia.org/wiki/Kyoto_Protocol#Annex_I_Parties_with_targets

https://en.wikipedia.org/wiki/Kyoto_Protocol#Annex_I_Parties_with_targets


Kyoto protocol – result (2012)
- industrial countries (Annex I countries with Kyoto targets) reduced 

their emissions for 24.2 % ! (much more than promissed target 5.2 %)
- however, emission in other countries have risen so fast, that global 

CO2 emissions increased by 32 % from 1990 to 2010 
- extension of the Kyoto Protocol until 2020
- certain countries (the EU and a few other countries) have committed 

themselves to further reducing CO2 emissions.
- EU e.g. by 20-30% compared to 1990
- Average – 18% - generally achieved

% change in CO2 em.(2014)

Předvádějící
Poznámky prezentace
http://ec.europa.eu/eurostat/statistics-explained/index.php/File:Total_greenhouse_gas_emissions_by_countries_(including_international_aviation_and_indirect_CO2,_excluding_LULUCF),_2014,_(Index_1990_%3D_100)_new.png
https://unfccc.int/news/kyoto-s-second-phase-emission-reductions-achievable-but-greater-ambition-needed




Paris treaty (2015)
- continuation of the prolonged Kyoto protocol (2020)
- aim: Limit the temperature rise not more than 2 °C compared

to pre-industrial era
- came into force April 4th 2016

Předvádějící
Poznámky prezentace
https://en.wikipedia.org/wiki/Paris_Agreement#/media/File:COP21_participants_-_30_Nov_2015_(23430273715).jpg



How to decrease CO2 emmisions?
- decrease the fossil fuels consumption

- increase efficiency of the industr. production

- end the non-effective industr. production

- save the energy and material

- economic tools to decrease CO2 - International Emission Trading (IET)

- bio-fuels? Probably not...

- Geo-engineering?

Předvádějící
Poznámky prezentace
https://ec.europa.eu/clima/policies/ets_en
http://www.atmos-chem-phys-discuss.net/7/11191/2007/acpd-7-11191-2007.pdf

https://ec.europa.eu/clima/policies/ets_en
http://www.atmos-chem-phys-discuss.net/7/11191/2007/acpd-7-11191-2007.pdf
http://www.atmos-chem-phys-discuss.net/7/11191/2007/acpd-7-11191-2007.pdf


Geo-egineering – types and opportunities

Předvádějící
Poznámky prezentace
http://www.newscientist.com/article/mg22029382.500-terraforming-earth-geoengineering-megaplan-starts-now.html#.U60tZLEQPJt
Climate engineering or climate intervention,[1] commonly referred to as geoengineering, is the deliberate and large-scale intervention in the Earth's climate system. The most prominent subcategories of climate engineering are solar radiation management and carbon dioxide removal. Solar radiation management refers to offsetting the warming effect of greenhouse gases by reflecting more solar radiation (sunlight) back into space. Carbon dioxide removal refers to removing carbon dioxide gas (CO�2) from the atmosphere and sequestering it for long periods of time. 




Předvádějící
Poznámky prezentace
http://www.newscientist.com/article/mg22029382.500-terraforming-earth-geoengineering-megaplan-starts-now.html#.U60tZLEQPJt



Greta and Fridays for Future

Předvádějící
Poznámky prezentace
https://curious.earth/blog/greta-thunberg-quotes-best-21/
https://www.youtube.com/watch?v=xVlRompc1yE



Předvádějící
Poznámky prezentace
http://newsbusters.org/sites/default/files/thumbnail_photos/2013/June/Yes%20We%20Can.jpg?1372368823
https://www.youtube.com/watch?v=3vDWWy4CMhE
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