


Lenka Suchánková

– Institute of Chemical Process
Fundamentals of the 
Czech Academy of Science

– Global Change Research Institute
– of the Czech Academy of Science

– Recetox – Masaryk University



https://pollev.com/lindan443

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



December 7, 1972, 
from 
a distance of 
about 29,000 
kilometers

Apollo 17 
spacecraft 
on its way 

to the Moon

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

https://en.wikipedia.org/wiki/Apollo_17
https://en.wikipedia.org/wiki/Moon


Předvádějící
Poznámky prezentace

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

What comes to your mind when I say "Climate Change"?
https://www.polleverywhere.com/free_text_polls/Fn0zfFhCBvhzu5PVpq98y



II. Climate Change (CC)

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/



Předvádějící
Poznámky prezentace

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

How would you define concept of planetary boundaries?
https://www.polleverywhere.com/multiple_choice_polls/VwTZJ9uLBh7YDwMNnD8Mw?display_state=chart&activity_state=closed&state=closed&flow=Instructor&onscreen=persist



According to the WWF’s Living Planet Report, if we haven't changed our 
habits by 2050, we would need 2.5 planet Earths to sustain our activity. 
Things like deforestation, unsustainable agriculture and illegal exploitation of 
resources have widened the biodiversity gap. For instance, the number of 
vertebrate species in nature has declined by 68% since 1970.

https://www.santander.com/en/stories/our-effort-to-revive-nature


II. Climate Change (CC)

Boundary: Atmospheric CO2 concentration no higher than 350 ppm
Pre-industrial level: 280 ppm

Current level : Oct. 28, 2024:  422.72 ppm

Mauna Loa       Oct 28, 2023:  418.84 ppm

Oct. 28, 2014                      
Diagnosis: Boundary exceeded

August 2024 Temperature + 1.56°C relative to 1880-1920
(The warmest Aug since 1800)

399.97 ppm

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/
https://www.co2.earth/daily-co2
https://www.co2.earth/daily-co2
https://www.co2.earth/daily-co2


History of
climate
change and 
research



• The earliest interest in “climate” was of a rather 
pragmatic nature

• Greek klinein – „to incline, at an angle“
• Aristoteles (384-322 BC) – Meterologica - VALID 

FOR ROUGHTLY 2000 YEARS

Předvádějící
Poznámky prezentace
Parmenides (~515–450 BCE) developed the idea of the so-called “solar climate,” dividing the earth into five zones with different inclination categories, guiding life on earth. Eratosthenes (276–195 BCE) used the difference of the solar angle at different locations to calculate the circumference of the earth, and Aristotle (384–322 BCE) w



Climate change Global changeGreenhouse effect Greenhouse
gases

Climate
=

Long-term 
weather
condition



Předvádějící
Poznámky prezentace

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Can you guess the year when the greenhouse effect was DISCOVERED?
https://www.polleverywhere.com/discourses/FdpabHupAmecoRrJiTDmR



CC - history
1753 – discovery of CO2 (heating of CaCO3)

1824 – Joseph Fourier - greenhouse effect in the atmosphere

TEMPERATURE RELATED!

1861 – John Tyndall - water vapour and other gases are GREEN 
HOUSE GASSES

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

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

1937 – term „GREENHOUSE EFFECT“ (Trewartha)

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

It took nearly a century of research and data to convince the vast majority of the scientific community that human activity could alter the climate of our entire planet

He linked the temperature of the atmosphere to the atmospheric gases and their conservation of radiation, suggesting that the system acted like a large bell jar. 
While we, in our heated, airconditioned homes and offices, feel untouchable by a change in the climate, the reality is that nearly all of our day-to-day existence depends on its relative stability. The harvesting of our food, our health, the availability of water, mobility, and subtler aspects of our economy, such as tourism, urban design, and insurance all depend on weather and climate.

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


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



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


• The international body for assessing the science related to climate change. 
• Created in 1988 
• To provide governments at all levels with scientific information that they can 

use to develop climate policies
• Hundreds of people from all over the world contribute to the work of the 

IPCC. For the assessment reports, experts volunteer their time as IPCC authors 
to assess the thousands of scientific papers published each year to provide 
a comprehensive summary of what is known about the drivers of climate 
change, its impacts and future risks, and how adaptation and mitigation 
can reduce those risks. 

• The IPCC does not conduct its own research.

• Working Group I: the Physical Science Basis; 
• Working Group II: Impacts, Adaptation and Vulnerability; 
• Working Group III: Mitigation of Climate Change 



CC… and politics
1972 – UNCHE (The United Nations Conference on the Human Environment), 
Stockholm. CC becomes one of the global priorities

• Creation of United Nations Environment Programme (UNEP)

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

1992 – Earth summit – United Nations Framework Convention on CC, 

Rio de Janeiro

2005 – Kyoto Protocol (1997)

CHINA – developing country, USA – did not ratify

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

2016 – Paris Treaty came into force

2021-2022 - 6th IPCC report

Nov 2024 – United Nations Climate Change Conference, Baku

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]

https://www.unenvironment.org/


Greenhouse Effect and 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

RADIATIVE
FORCING
(Wm-2)

A measure of the 
influence a given 
climatic factor has 
on the amount of 

downward-directed 
radiant energy 
impinging upon 
Earth’s surface.

+/- 

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/
The IPCC summarised the current scientific consensus about radiative forcing changes as follows: "Human-caused radiative forcing of 2.72 W/m2 in 2019 relative to 1750 has warmed the climate system. This warming is mainly due to increased GHG concentrations, partly reduced by cooling due to increased aerosol concentrations

https://www.youtube.com/watch?v=sTvqIijqvTg
https://www.britannica.com/science/radiant-energy
https://www.britannica.com/place/Earth


Předvádějící
Poznámky prezentace

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

What is an average temperature on the Earth?
https://www.polleverywhere.com/multiple_choice_polls/hTKKxGBG5Rg0bhrF3opuD?state=opened&flow=Default&onscreen=persist



Greenhouse Gasses (GH) in the atmosphere

- the most important GHG is water vapour - H2O(g) that creates
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 (~ 25 % GH effect)

- last 8 % 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



https://ourworldindata.org/emissions-by-sector


https://www.wri.org/data/world-greenhouse-gas-emissions-2020


….. 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

Fossil fuel combustion is responsible for approximately 80% of this increase



GLACIAL/INTERGLACIAL PERIOD

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




CC indicators

Předvádějící
Poznámky prezentace
https://www.climatecentral.org/gallery/graphics/climate-change-indicators



Increase of CO2 level 
- CO2 level increased more than >40 % since pre-industrial level

- level of other greenhouse gases increases as well

- main source of this increase is fossil fuels combustion + deforestation

PROXY
Historical: memos, newspaper, diaries
Biological: tree rings, corals, ice cores
Geological: ocean sediments, 
ice sheets, past glaciers, stalactites

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


https://learn.weatherstem.com/courses/wxstem_meteorology_01/module-08/04/08.html
https://climate.nasa.gov/vital-signs/carbon-dioxide/?intent=121


Předvádějící
Poznámky prezentace

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

What about other CC indicators?
https://www.polleverywhere.com/free_text_polls/8qYjCSQb2h35KqcAWJuTm



Other indicators (variables) of CC

- changes in temperature (land/ocean)
- changes in ice cover in Arctic ocean
- changes in ice cover in North and South pole 
- sea level rise (102 mm/1993-2023)
- humidity rise
- melting of permafrost

The annual mean global near-surface 
temperature for each year between 2022 
and 2026 is predicted to be between 1.1 
°C and 1.7 °C higher than preindustrial 
levels (the average over the years 1850-
1900).

Předvádějící
Poznámky prezentace
http://climate.nasa.gov/keyIndicators/
https://www.climaterealityproject.org/blog/10-indicators-that-show-climate-change
https://www.newscientist.com/article/mg22730324-200-earth-now-halfway-to-un-global-warming-limit/
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.


https://earthobservatory.nasa.gov/world-of-change/global-temperatures
http://climate.nasa.gov/keyIndicators/
http://climate.nasa.gov/keyIndicators/
http://climate.nasa.gov/keyIndicators/
http://climate.nasa.gov/keyIndicators/
https://www.climaterealityproject.org/blog/10-indicators-that-show-climate-change
https://www.youtube.com/watch?v=J_WWXGGWZBE
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold


Less ice in
the Arctic ocean

new naval routes
from Europe to Asia

„The United States Geological Survey estimates that 
the Arctic contains approximately 13% of the world’s 
undiscovered oil resources and about 30% of its 
undiscovered natural gas resources.“

Japan from Rotterdam - Suez Canal - 30 days
- Northern Sea Route - 18 days

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/

https://www.weforum.org/agenda/2020/02/ice-melting-arctic-transport-route-industry/
https://pubs.er.usgs.gov/publication/70035000


Glacier calving in Arctic ocean

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

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


Scenario vs model?

• plausible and often simplified 
description of how the future 
may develop, based on a 
coherent and internally consistent 
set of assumptions about driving 
forces and key relationships

• the impact of humans on the 
environment

• the climate models describe how 
the earth's climate functions

• based on physical laws and 
equations, approximation needed! 

If the climate models are combined with 
the emission scenarios, it is possible to 
predict with a certain amount of 
probability how the climate will be in the 
future.



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



Předvádějící
Poznámky prezentace

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Do you personally feel any consequences of CC? If yes, which ones?
https://www.polleverywhere.com/free_text_polls/41dL5yCgb7m4792mDSxuU



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/


Phenomena
Present trends

Confidence level

The rise in weather and climate extremes has led to some irreversible 
impacts as natural and human systems are pushed beyond their 
ability to adapt.
(increases in the frequency and intensity of climate and weather extremes, 
including hot extremes on land and in the ocean, heavy precipitation events, 
drought and fire weather)

High confidence

Warm-water coral bleaching and mortality and increased drought-
related tree mortality 

High confidence

Increased heat-related human mortality Medium
confidence

Impacts in natural and human systems from ocean acidification, sea 
level rise or regional decreases in precipitation have also been 
attributed to human induced climate change

High confidence

Roughly half of the world’s population currently experience severe 
water scarcity for at least some part of the year due to climatic and 
non-climatic drivers

Medium cofidence

Climate change including increases in frequency and intensity of 
extremes have reduced food and water security, hindering efforts to 
meet Sustainable Development Goals 

High confidence

Climate change has adversely affected physical health of people 
globally and mental health of people in the assessed regions

Very high
confidence!!!

Hot extremes including heatwaves have intensified in cities High confidence

Phenomena
Future trends

Confidence level

Biodiversity loss and degradation, damages to 
and transformation of ecosystems are already 
key risks for every region due to past global 
warming and will continue to escalate with 
every increment of global warming 

Very high
confidence!!!

Risks in physical water availability and water-
related hazards will continue to increase by the 
mid- to long-term in all assessed regions, with 
greater risk at higher global warming levels 

High confidence

Increases in frequency, intensity and severity of 
droughts, floods and heatwaves, and continued 
sea level rise will increase risks to food security

High confidence

Climate change and related extreme events 
will significantly increase ill health and 
premature deaths

High confidence

In the mid- to long-term, displacement will 
increase with intensification of heavy 
precipitation and associated flooding, tropical 
cyclones, drought and, increasingly, sea level 
rise

Medium confidence

Main consequences of CC - summary

Scientific language is very brief and talking in the words of
probability and confidence



„...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



Předvádějící
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Let's discuss!
https://www.polleverywhere.com/free_text_polls/xTSHERr4Ltw8ODSJp5Kdz



„...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
RESPONSIBILITY?

Moral dimension of CC

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


https://www.visualcapitalist.com/interactive-map-tracking-global-hunger-and-food-insecurity/


Příčiny environmentální krize

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







https://ourworldindata.org/environmental-impacts-of-food


https://www.wsj.com/articles/cocoa-and-coffee-prices-have-surged-climate-change-will-only-take-them-higher-d9b77e24


Solutions of CC?



Předvádějící
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Solutions?
https://www.polleverywhere.com/free_text_polls/qZs2n9eKYYXxmZ00U3Y5f



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
- The signatories undertake to make efforts to reduce CO2 emissions

- 1997: Kyoto protocol (in force from 2005, 37 countries)
- industrial countries should decrease their GHG emissions until the year

2012 by 5.2% 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)

Annex I  (OECD-economies in transition countries EIT)
Annex II (OECD helping EIT counties)
Non-Annex (developing countries)

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


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




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  (by 51% by 2014!!!)

- extension of the Kyoto Protocol until 2020 (Doha)
- 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, ideally below 1.5 °C
- came into force in November 4th 2016 Shift in the rhetoric!

The Paris Agreement works on a 5- 
year cycle of increasingly ambitious 
climate action carried out by countries

To stay below 1.5 °C of global warming, 
emissions need to be cut by roughly 50% by 
2030

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



The annual mean global near-
surface temperature for each 
year between 2022 and 2026 is 
predicted to be between 1.1 °C 
and 1.7 °C higher than 
preindustrial levels (the average 
over the years 1850-1900).

„The 1.5°C figure is not some random statistic. It is rather an 
indicator of the point at which climate impacts will become 
increasingly harmful for people and indeed the entire 
planet,” said WMO Secretary-General Prof. Petteri Taalas.

Předvádějící
Poznámky prezentace
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold

https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold
https://public.wmo.int/en/media/press-release/wmo-update-5050-chance-of-global-temperature-temporarily-reaching-15%C2%B0c-threshold


In contrast to the 1997 Kyoto Protocol, the distinction between 
developed and developing countries is blurred, so that the latter 
also have to submit plans for emission reductions. 

https://en.wikipedia.org/wiki/Paris_Agreement
https://en.wikipedia.org/wiki/Kyoto_Protocol


• The first global stocktake affirmed that we 
are not on track to limit global warming to 
1.5 degrees Celsius and the window for 
meaningful change quickly closing.

„The first global stocktake affirmed that we are not on track to limit global warming 
to 1.5 degrees Celsius and the window for meaningful change quickly closing.“

„IPCC indicates that greenhouse gas emissions must peak before 2025 at the 
latest and decline 43% by 2030 to limit global warming to 1.5°C.“

Tripling renewable energy and doubling energy efficiency by 2030; moving away 
from fossil fuels; low-emission technologies; sustainable behaviors and nature-
based actions. Adaptation efforts should be scaled up significantly.

https://unfccc.int/topics/global-stocktake/about-the-global-stocktake/why-the-global-stocktake-is-important-for-climate-action-this-decade


European Green Deal (December 2019)

Striving to be the first climate-neutral continent

The European Commission 
adopted a set of proposals 
to make the EU's climate, 
energy, transport and 
taxation policies fit for 
reducing net greenhouse 
gas emissions by at least 
55% by 2030, compared to 
1990 levels and become first
climate-neutral continent by 
2050.

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en


An important iniciatives of Green Deal are:
The European Commission has adopted a package of proposals to help the EU achieve
 a 55% reduction in greenhouse gas emissions by 2030 compared to 1990 levels

Fit to 55



https://energy-cities.eu/the-european-climate-law-is-it-enough-to-get-to-climate-neutrality/
https://ec.europa.eu/newsroom/jrc_drm/items/705617
https://www.europarl.europa.eu/committees/fr/eu-biodiversity-strategy-for-2030-/product-details/20201026CDT04342
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://ec.europa.eu/commission/presscorner/detail/en/ip_20_416
https://watereurope.eu/european-commission-releases-a-new-circular-economy-action-plan/
https://environment.ec.europa.eu/strategy/chemicals-strategy_en
https://efi.int/forestquestions/europe


What
about CR?

Mitigation

Adaptation

https://www.cr2030.cz/strategie/
https://www.mzp.cz/cz/politika_ochrany_klimatu_2017
https://www.mzp.cz/cz/adaptace_na_zmenu_klimatu


Solution
Adaptation and mitigation



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 - EU Emissions Trading System (EU ETS)

- bio-fuels? Probably not...

makes polluters pay for their greenhouse gas emissions, helps bring emissions down 
and generates revenues to finance the EU’s green transition

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://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-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


Předvádějící
Poznámky prezentace

Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Do you know what is geo-engeneering?
https://www.polleverywhere.com/free_text_polls/e64wdrAriFTKvhD2JtNwc



Geo-egineering – types and opportunities

Spraying of sulphate
aerosols to the atmosphere

Brightening of clouds 
above the oceans

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. 

https://sitn.hms.harvard.edu/flash/2022/reversing-climate-change-with-geoengineering/



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



Criticism
! Link between global warming

and human activity
! Uncertainity of 

consequences, their form, 
pros/cons

! Fear of solutions such as 
tradable emissions permits, 
subsisies for renewable energy
and geoingeneering (carbon
capture and storage)

! "climate sceptics„ (material 
prosperity is more important 
than maintaining a stable and 
predictable environment)

https://climateanalytics.org/press-releases/comic-artists-respond-to-the-climate-crisis


„SYSTEM CHANGE, NOT CLIMATE CHANGE“

„CHANGE OUR OWN 
PRACTICES 

OF HOW WE WORK 
WITH KNOWLEDGE“

Předvádějící
Poznámky prezentace
https://www.youtube.com/watch?v=3vDWWy4CMhE
https://www.osce.org/oceea/446296
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