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https://www.newscientist.com/letter/2073783-a-glossary-for-the-anthropocene/


B
Il. Globalni zmeéena klimatu

Earth System Control variable Threshold avoided Planetary State of knowledge®
process or influenced by Boundary (zone of
slow variable uncertainty)
Climate Atmospheric COz  Loss of polar ice sheets,  Atmospheric COz - 1. Ample scentific
change concentration, Fegional climate concentration: 350 evidence,
alaluik disruptions. alaly 2. Multiple sub-system
Loss of glacial freshwater [(350-550 ppm) thresholds,
Energy imbalance  supplies, 2. Debhate on position of
gt Earth’s surface, Weakening of carbon Energy houndary)
W e sinks. imbalance:+1 W
M (+1.0-+1.5 W
m =)

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

Current level: 387 ppm

Diagnosis: Boundary exceeded
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Control variable x slow variable – popsáno zde http://www.ecologyandsociety.org/vol17/iss3/art30/
http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems


Rust koncentrace CO,
- Koncentrace CO, — 387 ppm =7? %

- koncentrace CO, vzrostla o >25 % od roku 1950

- spalovani fosilnich paliv zodpovida za asi 80 % tohoto vzrustu

PROXY (INDIRECT) MEASUREMENTS DIRECTMEASUREMENTS: 2005-PRESENT
Data source: Aeconstruction from ice cores.

it Data source: Monthly measurements (average seasonal cycle
Goradh: NOAA removed). Credit: NOAA
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http://climate.nasa.gov/keyIndicators/


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

B
Sklenikovy jev - historie

Tyndall’Centre’

for Climate Change Research
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http://media.gettyimages.com/photos/circa-1903-svante-arrhenius-nobel-prizewinning-electrochemist-at-work-picture-id3272591?s=594x594

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

.. w L4 ' d ¢ o ..
Tipnéete rok, kdy byl popsan sklenikovy jev v
atmosfere?

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app ..
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Poll Title: Tipněte rok, kdy byl popsán skleníkový jev v atmosféře?
https://www.polleverywhere.com/free_text_polls/s5KZFEgYYC1lc0gRVxXZM


Sklenikovy jev - historie
1824 — Joseph Fourier popsal sklenikovy jev v atmosfére

1861 — John Tyndall urcil vodni paru Tyndallﬂcen.tre@

a dalsi plyny za sklenikove for Climate Change Research

1896 — Svante Arhenius fekl hypotézu o zvysSeni intenzity

- prognéza o vzrustu o nékolik stunu °C pfi
zdvojnasobeni konc. GHG stale plati
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http://media.gettyimages.com/photos/circa-1903-svante-arrhenius-nobel-prizewinning-electrochemist-at-work-picture-id3272591?s=594x594

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

Sklenikovy jev - historie
1824 — Joseph Fourier popsal sklenikovy jev v atmosfére

1861 — John Tyndall urcil vodni paru Tyndallﬂcen.tre@

a dalsi plyny za sklenikove for Climate Change Research

1896 — Svante Arhenius fekl hypotézu o zvysSeni intenzity

- prgondza o vzrustu o nékolik stunu °C pfi
zdvojnasobeni konc. GHG stale plati

1957 — oceanograf Roger Revelle a chemik Hans Suess
ukazali, ze oceany nedokazi absorbovat veskery CO,
produkovany lidmi

"Human beings are now carrying out
a large scale geophysical experiment.,
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http://media.gettyimages.com/photos/circa-1903-svante-arrhenius-nobel-prizewinning-electrochemist-at-work-picture-id3272591?s=594x594

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

Sklenikovy jev a... politika

1972 — UNCHE, Stockholm. Zména klimatu
se stava prioritni mezinarodni agendou

¥ —
,'\a TRy % iy "

1990 — 1streport IPCC — ,vzrust teploty o 0,3-0,6 °C je i diky
vlivu Cloveka®

1992 — Earth summit — Ramcova umluva o CC

2005 — Kyotsky protokol

2013 - 5" — report IPCC -, védci jsou si z 95% jisti, Ze jsou
lidé dominantni pfi¢inou vzrustu teploty od roku 1950°

2016, 4.11. — Parizska dohoda vstoupila v platnost
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http://www.bbc.com/news/science-environment-15874560


Sklenikovy jev a globalni zmeéna klimatu
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https://www.youtube.com/watch?v=sTvqIijqvTg
GW – zachytávání E záření v atmosféře
klimatické změny – pozorované změny v klimatickém systému a s nimi spojené regionální či lokální projevy počasí
http://environment.nationalgeographic.com/environment/global-warming/gw-overview-interactive/



Sklenikovy jev a globalni zmeéna klimatu
- sklenikovy jev - pfirozeny atmosfericky jev nutny pro zivot

- skl. jev tlumi vysoké vykyvy teplot mezi noci a dnem a
zajistuje priznivé klima pro zivot

-117 °C x 100 °C

How Do Greenhouse Gases Actually Work?
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https://www.youtube.com/watch?v=sTvqIijqvTg
GW – zachytávání E záření v atmosféře
klimatické změny – pozorované změny v klimatickém systému a s nimi spojené regionální či lokální projevy počasí
http://environment.nationalgeographic.com/environment/global-warming/gw-overview-interactive/


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

Sklenikoveé plyny (greenhouse gases)
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http://upload.wikimedia.org/wikipedia/commons/e/e0/Greenhouse_Gas_by_Sector.png


Jaké znate sklenikové plyny?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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Poll Title: Jaké znáte skleníkové plyny?
https://www.polleverywhere.com/free_text_polls/fis0a8qNWk4T009sLNAp2


Sklenikoveé plyny (greenhouse gases)

v u AL N 4

jevu) je oxid uhliCity - CO, (~ 20 % sklenikového efektu)

- zbylych 13 % sklenikoveho jevu — CH,, O;, N,O, CFC a
dalsi latky

Annual Greenhouse Gas Emissions by Sector With a Greenhouse Effect
Industrial 16.8% Lo " ;
processes g Radiative "surface

Power stations o
- T
0, —
21.3% 0°F-~" -~

5000 m

Transportation fuels

14.0% Earth's surface

Waste disposal
and treatment

3.4% 60 °

Agricultural

12.5% ., Land use and

byproducts 10.0% biomass burning
Fossil fuel retrieval, 10,39, Residential,commercial, Without a Greenhouse Effect
processing, and distribution 3% and other sources
20.6% 29.5% 40.0% 62.0% = T
11% 5000 m o
8.4% 4.8% 1.5% Earth's surface = Radiative surface
6.6% 2.3%
19.2% 91% 90 g0t 6% 5.9%
12.9% ’ 18.1% 26.0% 0°F

Carbon Dioxide Methane Nitrous Oxide
(72% of total) {18% of total) (9% of total)
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http://upload.wikimedia.org/wikipedia/commons/e/e0/Greenhouse_Gas_by_Sector.png


Sklenikoveé plyny (greenhouse gases)

MAJOR CARBON STORES AND TRANSFERS( estimates)

Vd
P r O b I e m Carbon store (in billions of tonnes)

LCarbon transfer (in billions of tonnes per year)

atmosfére narusenim
rovnhovahy uvolhovani a
pohlcovani CO, v
geochemickém

cyklu uhliku



World Greenhouse gas emissions by sector

Sector End Use/Activity Gas

& Other Transport
Residential Buildings ~ 9,9%

Commercial Buildings  5,4%

Deforestation
Afforestation
Reforestation
Harvest/Management
Other

All data is for 2000. All calculations are based on CO, equivalents, using 100-year global warming potentials from
the IPCC (1996), based on a total global estimate of 41 755 MtCO, equivalent. Land use change includes both
emissions and absorptions. Dotted lines represent flows of less than 0.1% percent of total GHG emissions.

Source: World Resources Institute, Climate Analysis Indicator Tool (CAIT), Navigating the Numbers: Greenhouse
Gas Data and International Climate Policy, December 2005; Intergovernmental Panel on Climate Change, 1996
(data for 2000).
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http://3.bp.blogspot.com/_grxkJIeGI-c/TS0zZhqR6NI/AAAAAAAAAKk/-4lgxYlbhX0/s1600/1289889124768.jpg


Indikatory globalniho
oteplovani a zmeny klimatu



Rust koncentrace CO,
- Koncentrace CO, — 406 ppm =7? %

- koncentrace CO, vzrostla o 25 % od roku 1950

- spalovani fosilnich paliv zodpovida za asi 80 % tohoto vzrustu

PROXY (INDIRECT) MEASUREMENTS DIRECTMEASUREMENTS: 2005-PRESENT
Data source: Aeconstruction from ice cores.

it Data source: Monthly measurements (average seasonal cycle
Goradh: NOAA removed). Credit: NOAA

|
CURRENT +—»

380

&
B
=

HIGHEST HISTORICAL CO, LEVEL

---------------------------

ﬂﬁ 1950 +—

n\ H \Mn. A ‘L-"*.l"l._n
rm | v

%]

=

=
rad

CO, (parts per million)
[}
=
=
.-’
-

]
Pud
=
g-;‘

400 350 300 250 200 150 100 50 O 200 200 EUIfEAR e 2 2

Thousands of Years before today (0 = 1950)



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


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

Dalsi in

dikatory GW a zmeéen klimatu

- teplota, zalednéni severniho ledového oceanu, zaledneéni

severniho a jizniho polu (pevnina), vyska hladiny mori

GLOBAL LAND-OCEAN TEMPERATURE INDEX

Data source: NASA's Goddard Institute for Space Studies (GISS).
Credit: NASA/GISS

1.0, :
Annual mean

W 5 year mean

Ternperature Anomaly (C)
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Halfway to hell

This year, all except one of the main indicators of global average surface temperature
looks set to show a 1°Crise over the pre-industrial baseline
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SOURCE: KEVIN COWTAN, YORK UNVERSITY
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http://climate.nasa.gov/keyIndicators/
https://www.newscientist.com/article/mg22730324-200-earth-now-halfway-to-un-global-warming-limit/

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

Global temperature change (1850-2018)

Dec
) ‘@
*o A\
o) %
0.0°C
o
o BN
% S
N KQ.\I\
unp WMO data

@ed_hawkins Baseline: 1850-1900
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http://www.climate-lab-book.ac.uk/files/2018/12/spiral_2018_WMO_large.gif?fbclid=IwAR2J0_299wYLLPoGlaktJ0AyTjzyKJyiBtN8rp194zPW9JVOPIS-A19c0kI
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https://www.newscientist.com/letter/2073783-a-glossary-for-the-anthropocene/


A TIMEUNE OF EARTHS AVERAGE TEMPERATURE

SINCE THE. LAST ICE AGE. GLACIATION

WHEN PEOPLE. SAY “THE. CLIMATE HAS CHANGED BEFORE,"
THESE ARE THE KINDS OF CHANGES THEY RE TALKING ABOUT

STHRT COMPARED TO THE
<«—(OLDER  Me-HOMERAGE | JARMER —
Mt 3% -2°C -°c oc +°C +2¢C 2T T
43¢ >
AT THE START OF OUR TIMELINE, 22,000 YEARS AGO,
EARTH 15 4’ COLDER THAN DURING THE. LATE 20™ (ENTURY.

Bl

A

BOSTON 15 BURIED UNDER ALMOST A MILE OF ICE, AND
THE GLACIERS REACH AS FAR SOUTH AS NELJ YORK CITY.

NEL) YORK ’/BO‘EPTON
W 7 L? CE gy

BUT THE UORLD IS ABOUT 1O WARM LR

19500
BCE

BY THIS TIME, HUMANS HAVE ALREADY SPREAD
AGRDSS AFRICA, EURASIA, AND AUSTRAUA.

THEY VE CREATED PAINTING, POTTERY, ROPE,
AND BOLIS AND ARROWS, BUT HAVENT
DEVELOPED LIRITING OR FARMING. |

pessSaapeEPSaseReedissesesasSResastRannastassscasnnnpranns
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http://xkcd.com/1732/

http://xkcd.com/1732/
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Ubytek ledu v Arktidé

Glacier \Vatchihg nay 17

¢ 002/ 441

"CHASING ICE" captures largest glacier calving ever filmed - OFFICIAL VIDEO
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https://www.youtube.com/watch?v=hC3VTgIPoGU

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

Ubytek ledu v Arktidé
- Umozneéni severni cesty

) r Pondéli 29. zafi 2014. Michal | Piiniasit &
iDNES.cz / Zpravy

iDNES.cz » B4 =V0M Kraje | Sport | Kultura | Ekonomika | Bydleni | Technet | Ona | Revue | Auto | = Dalsi Q
Domaci FZLEU=1ll Cerna kronika O&ima étenaii Poédasi MF DNES Komeréni Elanky

Ledy taji, lodé testuji severni cestu z Asie do
Evropy

10. zari 2009 10:056

Projet s nakladem euroasijsky kontinent pfes Severni ledovy ocean se zda byt dobry napad.
Ugetfite penize i dny cesty, které by spolkla cesta pies Suezsky priplav. Nyni se o to pokousi
prvni zapadni rejdafstvi. Proé az nyni, kdyZ jsou vyhody tak zfejmé? Ona totiZ dosud pfiroda
nechtéla prili§ spolupracovat.

Dwé nakladni lodé hamburského rejdafstvi v Barentsové mofi. | foto: Beluga Shipping

Caestu uvolnilo aZ globalni oteplovani, kvili némuz jiz severni vody nezlstévaji
v jedné neproniknutelné krusté ledu, ale roztavaji a rozpadaji se tak, Ze jimi
propluje nejen ledoborec, ale i nakladni lod Alespofi v uréitém obdobi roku a
na vétsiné cesty
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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


>
Narust zamrzani antarktického more
- dusledek zmény klimatu
- zintenzivnéni chladnych vétru z pevniny — ochlazeni oceanu

Average monthly
seaice extent

A

ANTARCTICWINTER
MAXIMUM

N
o

ANTARCTIC ARCTIC

=
[s0]

'_l
(@)}
1

'_'l
N
1

ARCTICWINTER
MAXIMUM

=
N
1 1

ARCTICSUMMER

Million square kilometres
'—I
o

the Arctic is decreasing about twice as fast as what the Antarctic is 8 MINIMUM
increasing
P o 12142 6 4
NASA | The Arctic and the Antarctic Respond in Opposite Ways 4 —V\A_WN\AV
2 -
ANTARCTICSUMMER
MINIMUM
O I I | I I ] I ] I

1982 1990 1598 2006 2014


Předvádějící
Poznámky prezentace
http://www.newscientist.com/data/images/ns/cms/mg22530060.400/mg22530060.400-2_1448.jpg
https://www.youtube.com/watch?v=J_WWXGGWZBE


Vyhled rustu globalni teploty do 2100

variability betwean models—
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- védecka vs. politicka nejistota
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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



Modelace x skuteCné projevy

flmage: Saul LoebyAFP/Getty)

Five years ago, the last report of the Intergovernmental Panel on Climate Change
painted a gloomy picture of our planet's future. As climate scientists gather
evidence for the next report, due in 2014, Michael Le Page gives seven reasons
why things are looking even grimmer

ARCTIC WARMING
= _ The thick sea ice in the

EDITORIAL This week's issue

Subzcribe

Obama should fulfil his 2008 climate
promises

NewScientist

Extreme events caused by warming are MISSING LINKS

happening much sooner than we thought they
would. It's time for Obama to act
Read more

FIND

WHOYOURE
LOOKING FOR

NewScientist Connect

e FIND

—= = mo o Bl THE ONE
== & @l FORYOU

—— O ——

NEW SCIENTIST

CONNECT

CLIMATE CHANGE

Wiping out top predators messes up
the climate
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https://www.newscientist.com/round-up/worse-climate/

Dusledky zmeny
Klimatu



lobalni zmeény klimatu

- regionalné specificke

Likely Scenarios if Climate Change Continues v SELECT CLIMATE IMPACTS
T _:' v:rgaﬂmm l:ummts o T ¥ REDUCTIONS IN SEA ICE
»  @INCAERSINGTIELDS —~ EESUE,ET&,}, 10 ‘© CHANGING YIELDS
o DECREASED SNOWPACK = ANCREASED DISEASE
: «ISE'JEHEST{IHMS o RECEDING GLACIER
L (s ATER SHORTAGES (®NEDUCED GHDWIHEEEASIIHE_ . mUNSUSTAINABLE DEVELOPMENT
0 Eﬁpupumnuus AT RISK=— - AP,
» SPECIES EXTINCTION CHANGING RANGE OF DISEASE AL
® CHANGES IN PRECIPITATION | _."-*-LUSSQFE'U"'“EHS_!W
@ RISING SEA LEVELS | _»FLOODING | p L
7 2 DROUGHT ) ., (eCHANGING FORESTS

F e

~ WHAT YOU CAN DO TO HELP »

+1 meln

SIS peopie e ol 18 milion peoplo affected

|
Actuslssalovel o 47,000 km of land submerged 22,000 km of Jand submerged
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http://environment.nationalgeographic.com/environment/global-warming/gw-impacts-interactive/

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

5th IPCC Assessment Report
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http://www.bbc.com/news/science-environment-26814742
https://www.ipcc.ch/reports/
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5th IPCC Assessment Report
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= Retreat of Alpine, Scandinavian, and lcelandic glaciers (high confidence, major contribution from climate change)

* Increase in rock slope failures in western Alps (medium confidence, major contribution from climate change)

+ Changed occurrence of extreme river discharges and floods (very low confidence, minor contribution from climate change)
[18.3,23.2-3, Tables 18- and 18-6; WGI AR5 4.3]

= Earfier greening, leaf emergence, and fruiting in temperate and boreal trees (high confidence, major contribution from climate change)

= Increased colonization of alien plant species in Europe, beyond a baseline of some invasion (medium confidence, major contribution from climate change)

= Earlier arrival of migratory birds in Europe since 1970 (medium confidence, major contribution from climate change)

= pward shift in tree-line in Europe, beyond changes due to land use {low confidence, major contribution from climate change)

* Increasing bumt forest areas during recent decades in Portugal and Greece, beyond some increase due to land use (high confidence, major contribution from dimate
change)

[4.3,183, Tables 18-7 and 23-6]

= Northward distributional shifts of zooplankton, fishes, seabirds, and benthic invertebrates in northeast Atlantic (high confidence, major contribution from dlimate
change)

* Northward and depth shift in distribution of many fish species across European seas (medium confidence, major contribution from cimate change)

= PMankton phenology changes in northeast Atlantic (medium confidence, major contribution from dimate change)

* Spread of warm water species into the Mediterranean, beyond changes due to invasive species and human impacts (medium confidence, major contribution from
dimate change)

[6.3,23.6, 30.5, Tables 6-2 and 18-8, Boxes 6-1 and CC-MB]

= Shift from cold-related mortality to heat-related mortality in England and Wales, beyond changes due to exposure and health care (fow confidence, major contribution
from climate change)

= Impacts on livelihoods of 5ami people in northern Europe, beyond effects of economic and sodiopolitical changes (medium confidence, major contribution from
climate change)

* Stagnation of wheat yields in some countries in recent decades, despite improved technology (medium confidence, minor contribution from climate change)

= Positive yield impacts for some crops mainly in northern Europe, beyond increase due to improved technology (medium confidence, minor contribution from dimate
change)

* Spread of bluetongue virus in sheep and of ticks acrass parts of Europe (medium confidence, minor contribution from dimate change)

[18.4, 23.4-5, Table 18-9, Fgure 7-2]
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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

Projevy klimatické zmény - shrnuti

Soucasné trendy vyvolané klimatickou zménou. Pravdépodobnost Budouci trendy vyvolané klimatickou zménou.
vyskytu: Very likely >90 %, Likely >60 % . Pravdépodobnost vyskytu:
Virtually certain >99 %, Very likely >90 %, Likely >60 % .

Likelihood that trend occurred
Phenomena - o
in late 20th century Phenomena Likelihood of trend
Cold days, cold nights and frost less Very likel . . . . .
b 9 v y Contraction of snow cover areas, increased thaw in Virtually certain
frequent over land areas . i )
permafrost regions, decrease in sea ice extent
More frequent hot days and nights Very likely
Increased frequency of hot extremes, heat waves and Very likely to occur
Heat waves more frequent over most land Likely heavy precipitation
areas
Increased incidence of extreme high sea Likely Increase in tropical cyclone intensity Likely to occur
level *
Precipitation increases in high latitudes Very likely to occur
Global area affected by drought has Likely in some regions
increased (since 1970s) Precipitation decreases in subtropical land regions Very likely to occur
Increase in intense tropical cyclone activity  Likely in some regions Decreased water resources in many semi-arid areas, High confidence
in North Atlantic (since 1970) including western U.S. and Mediterranean basin

* Excluding tsunamis, which are not due to climate change.

- Vedecky jazyk - strohy + pravdepodobnost ;-(
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People must hear both S|des of the climate story
BJORM L ORG + HERALD SUN - APRIL 01, 2014 12:00A1 o 17

o ! MEWW! Discover news with your friends. Give it atry. f LOGIN n
To get going, simphy ccnn&u:t vith vour favourite =ocial network:

Globalni oteplov

Cukrovka?

Klinické hodnoceni hleda dobrovolniky. Dalsi informace zde.

115

GLOBAL WARMING THREAT HEIGHTENED: UN ...

Global warming poses a growing threat to billions of people, top scientists
say in a U.M. report that urges swift action to counter the effects of carbon

Autoplay m

THE media’s response to the latest instalment of the UN Climate Panel report will
inevitably dwell on the negative effects of global warming — how it will reduce
agricultural yields, increase heatwaves and drown communities.
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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

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

Moralni rozmer CC

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

Estimated impact of +3 degrees C change on crop yields by 2050

-50% change 100% change Mo data

Source: World resources institute
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http://www.bbc.com/news/science-environment-26814742


Namitka?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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Poll Title: Námitka?
https://www.polleverywhere.com/free_text_polls/LUuIzzj0X38KQQOgOAGuP


Moralni rozmer CC

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

Estimated impact of +3 degrees C change on crop yields by 2050

-50% change 100% change Mo data
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Moralni rozmer CC

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

— narust produkce v zemich kde je jiZ dnes nadprodukce, pokles
produkce v rozvojovych zemich s nedostatkem potravin

Estimated impact of +3 degrees C change on crop yields by 2050

-50% change 100% change Mo data
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Source: World resources institute


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
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Kumulativní emise v dané zemi, přepočítat na osobu = velikost zodpovědnosti to řešit
https://www.gapminder.org/tools/#$state$time$value=2014;&marker$select@$geo=cze&trailStartTime=1860;&$geo=chn&trailStartTime=1899;&$geo=usa&trailStartTime=1800;;&axis_y$which=cumulative_co2_emissions_tonnes&domainMin:null&domainMax:null&zoomedMin:null&zoomedMax:null&spaceRef:null;;;&chart-type=bubbles


https://www.gapminder.org/tools/#$state$time$value=2014;&marker$select@$country=cze&trailStartTime=1860;&$country=chn&trailStartTime=1899;&$country=usa&trailStartTime=1800;;&axis_y$which=cumulative_co2_emissions_tonnes&domainMin:null&domainMax:null&zoomedMin:null&zoomedMax:null&spaceRef:null;;;&chart-type=bubbles

HISTORIES 1 August 2012

Climate change: The great
civilisation destroyer?

War and unrest, and the collapse of many mighty empires, often followed changes in local

climes. Is this more than a coincidence?

ke

More than coincidence?

© NewScientist

The decline and fall of many civilisations coincided with periods of climate change, and there are also correlations between climate change, population size and

the frequency of wars, as data from Europe shows {right)

Mycenaeans ~1100 BC|

Centuries-long dry perod

Hittites
~1200 BC

A |
: dry period
i_ 4, _

Western Roman Empire
=250 to 500 AD

Climate became
extremely variable

Maya TR j
~300 AD ”\
Century-lang Egyptian New Kingdom
dry period d ~1100 BC
Centuries-long dry period
Moche Akkadian Empire
~G00 AD "‘EEﬂgﬂf

Flonds and drought Centurles-long dry period

& Harrappan
b5 ~1800 BL
Tiwanaku ~1100AD & Shift in monsogn rains
Centuries-kong
dry penod

Centuries-long

4

Temperature in northern hemisphere

Tang Dynasty
907 AD

Century-long dry period Agricultural production

* Population size
Khmer Empire w

~1300AD
Floods and drought

War frequency

1500 1600 1700 1800
Year
{Datain normalised wnits to show relative amplitude)

LN

SOURCE


Předvádějící
Poznámky prezentace
https://www.newscientist.com/article/mg21528761-600-climate-change-the-great-civilisation-destroyer/
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http://newsbusters.org/sites/default/files/thumbnail_photos/2013/June/Yes%20We%20Can.jpg?1372368823
https://www.youtube.com/watch?v=3vDWWy4CMhE


Zvysovani teploty atmosfery —
mozna reseni?



Top

Costim?

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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Poll Title: Co s tím?
https://www.polleverywhere.com/discourses/WkxFxAvWpzkzeLoqxdmob


Zvysovani teploty atmosféry — reseni?
O e e mate Change. A Gore
Share this: FIEAEIER 57 B

The Nobel Peace Prize
2007

IPCC

INTERG OVERNMENTAL
PANEL ON
CLIMATE CHANGE

I},{ X “?fu [ i
L \ y
) (&)

wMO UNEP

Photo: Ken Opprann

Intergovernmental

Panel on Climate Albert Arnold (Al)
Change (IPCC) Gore]Jr.

Prize share: 1/2 Prize share: 1/2

The Nobel Peace Prize 2007 was awarded jointly to
Intergovernmental Panel on Climate Change (IPCC) and Albert
Arnold (Al) Gore Jr. "for their efforts to build up and disseminate
greater knowledge about man-made climate change, and to lay the
foundations for the measures that are needed to counteract such

change”
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http://www.nobelprize.org/nobel_prizes/peace/laureates/2007/


Zvysovani teploty atmosféry — reseni?

snizit emise sklenikovych plynu, pfedevsim CO,

- vroce 1997 v Kjotu podepsan protokol k Ramcové umluvé OSN o
klimatickych zménach z roku 1992

- Umluva vstoupila v platnost 2005

- prumysloveé vyspélé staty se zavazaly snizit emise sklenikovych plynu
do roku 2012 0 5,2 % ve srovnani s rokem 1990

- procenta snizeni jsou pro jednotlivé staty rizna

- EU se zavazala k 8% snizeni, stejné tak i CR - ratifikace 2002

Participation in the Kyoto Protocol
B signed and ratified

Signed, ratification pending

B Signed, ratification declined
[citation needed]
Non-signatory




Kyotsky protokol — reseni?
- EU se zavazala k 8% redukci

Vysledek?



Kyotsky protokol — reseni?
- EU se zavazala k 8% redukci (2012 x 1990)

Vysledek?
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https://www.mzp.cz/cz/politika_ochrany_klimatu_2017
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



Udinek Kjotského protokolu?

PROXY (INDIRECT) MEASUREMENTS

Data source: Reconstruction from ice cores.
Credit: NOAS
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http://climate.nasa.gov/keyIndicators/

Nutno pritvrdit! % zména emisi CO, - 2014

- 2012 v Dauha dojednan dodatek

- prodlouzeni Kjotského protokolu do roku 2020

- zaroven se urcité zemé (EU a par dalSich statu)
zavazaly k dalsimu snizovani emisi CO, .,

- EU napf. 0 20-30 % ve srovnani s rokem 1990

Politika ochrany klimatu v CR (2017)
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https://www.mzp.cz/cz/politika_ochrany_klimatu_2017

https://www.mzp.cz/cz/politika_ochrany_klimatu_2017

Nutno pritvrdit! % zména emisi CO, - 2014

2012 v Dauha dojednan dodatek

prodlouzeni Kjotského protokolu do roku 2020
zaroven se urcité zemé (EU a par dalSich statu)
zavazaly k dalsimu snizovani emisi CO, .,

EU napf. o 20-30 % ve srovnani s rokem 1990.

Politika ochrany klimatu v CR (2017)

Zavazky CR zohlednuji zavazky EU

Naplnovani cill snizovani emisi sklenikovych plynt pro roky 2020 a 2030 je implementovano
prostfednictvim evropske legislativy pro emise zahrnuté do systému EU ETS a pro sektory
mimo EU ETS. EU prijala nasledujici redukcni cile:

> snizit emise sklenikovych plynl o 20 % do roku 2020 v porovnani s rokem 1990
> snizit emise sklenikovych plynd minimalné o 40 % do roku 2030 v porovnani s rokem
1990

V delSim ¢asovém horizontu EU planuje pfechod na nizkoemisni hospodarstvi:

> snizeni emisi sklenikovych plyn o 80-95 % do roku 2050 v porovnani s rokem 1990

Je to realné?
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https://www.mzp.cz/cz/politika_ochrany_klimatu_2017

https://www.mzp.cz/cz/politika_ochrany_klimatu_2017
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Naplnovani cill snizovani emisi sklenikovych plynt pro roky 2020 a 2030 je implementovano
prostfednictvim evropske legislativy pro emise zahrnuté do systému EU ETS a pro sektory
mimo EU ETS. EU prijala nasledujici redukcni cile:

> snizit emise sklenikovych plynl o 20 % do roku 2020 v porovnani s rokem 1990
> snizit emise sklenikovych plynd minimalné o 40 % do roku 2030 v porovnani s rokem
1990

V delSim ¢asovém horizontu EU planuje pfechod na nizkoemisni hospodarstvi:

> snizeni emisi sklenikovych plyn o 80-95 % do roku 2050 v porovnani s rokem 1990

Je to realné?
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Parizska dohoda (2015)

navaze na Kjotsky protokol od roku 2020
cil: Zamezit rustu teploty o 2 °C oproti predindustr. obdobi
platnost - 55/55, podepsaly jiz USA, Cina, Indie...

- vstouplla Y platnost 4.11.2016
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https://en.wikipedia.org/wiki/Paris_Agreement#/media/File:COP21_participants_-_30_Nov_2015_(23430273715).jpg


Metody snizovani emisi CO,
- stézejni je snizeni spotreby fosilnich paliv
- zefektivnéni prumyslovych vyrob

- ukoncCeni neefektivnich vyrob

- Uspora energii a surovin jako takova

- ekonomickym nastrojem snizovani emisi CO, jsou Obchodovatelna
emisni povoleni



Metody snizovani emisi CO,

- stézejni je snizeni spotreby fosilnich paliv

- zefektivnéni prumyslovych vyrob

- ukonc€eni neefektivnich vyrob
- Uspora energii a surovin jako takova

- ekonomickym nastrojem snizovani emisi CO, jsou Obchodovatelna
emisni povoleni

-fixace vzdusného CO, do biomasy (napf. podpora vysadby lesnich
porostd, atd.) x zemédélska plocha 9 THRIN T

-biopaliva ?

-geoinzenyring?



http://www.atmos-chem-phys-discuss.net/7/11191/2007/acpd-7-11191-2007.pdf

Transforming Earth

It is now possible to identify the
methods and locations where
planetary geoengineering will
have to take place

Annual carbon savings by 2100

Bars show maximum possible for each technology -
Cost per tonne of CO, captured

Plant trees [l $20-100
BECCS [ $50-250
Biochar Jjj $10-300

$40-600
$30-300
$50-180
$80-2000

Direct air capture [T
Iron fertilisation
Ocean liming [l
Enhanced weathering [JJi

0 2 4 6 8
Gigatonnes of carbon per year
(2010 annual emissions were 10 Gt)

PLANT TREES

Plant forests and regularly harvest them.

3 Treesare a carbon sinkas long as they are

growing, and not allowed to rot.
. Location: unused farmland

BECCS (Bioenergy with carbon
capture and storage)

Suck out atmospheric CO2 by growing
» biofuel crops like sugar cane, burn them
for energy, capture the resulting CO2,

BIOCHAR

Burn plant material without oxygen to
make charcoal-like "biochar", This carbon
store can then be buried in soil, where it
acts as a fertiliser.

Location: anywhere with rich plant growth

DAC (Direct air capture)

Build shipping-container-sized boxes full
of achemical "sponge" that sucks CO2
out of the air, ready for burial. You may
need 100 million of them.

Location: windy and dry areas. More wind
means more air is driven through the
boxes, increasing uptake

-l acidification.

@ IRON FERTILISATION

Trigger photosynthetic plankton blooms
in the ocean by dumping iron into areas
that don't have much. If the plankton
sinks, carbon is stored.

Location: iron-depleted regions of the
ocean

OCEANLIMING

Throw limeinto the ocean. It reacts with
disselved CO2 to form carbonates. This
may also help corals by reducing ocean

Location: coral habitats

ENHANCED WEATHERING
Crush common minerals like olivine
to powder to increase surface area
for reacting with CO2 and water.

Location: proceeds fastest in warm,
wet conditions, so areas such as
humid coasts and rivers are best



Předvádějící
Poznámky prezentace
http://www.newscientist.com/article/mg22029382.500-terraforming-earth-geoengineering-megaplan-starts-now.html#.U60tZLEQPJt
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PLANT TREES @ siocHar
Plant forests and regularly harvest them. Burn plant material without oxygen to
S Trees are a carbon sink as long as they are make charcoal-like "biochar”. This carbon

acts as a fertiliser.
" Location: unused farmland

BECCS (Bioenergy with carbon
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Annual carbon savings by 2100

Bars show maximum possible for each technology -
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Cost per tonne of CO, captured
Plant trees [N $20-100

seces [ $50-250

Biochar |} $10-300
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Iron fertilisation I} $30-300
Ocean liming [ $50-180
Enhanced weathering [} $80-2000
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(2010 annual emissions were 10 Gt)

growing, and not allowed to rot. store can then be buried in soil, where it

Location: anywhere with rich plant growth

capture and storage) . DAC (Direct air capture)
Suck out atmospheric CO2 by growing Build shipping-container-sized boxes full
biofuel crops like sugar cane, burn them of a chemical "sponge" that sucks CO2

\
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h for energy, capture the resulting CO2, out of the air, ready for burial. You may
3 and bury it. need 100 million of them.

Location: the tropics, where growth is " Location: windy and dry areas. More wind
means more air is driven through the
boxes, increasing uptake

. IRON FERTILISATION

Trigger photosynthetic plankton blooms
in the ocean by dumping iron into areas
that don't have much. If the plankton
sinks, carbon is stored.

Location:iron-depleted regions of the
ocean

. OCEAN LIMING
Throw lime into the ocean. It reacts with

dissolved CO2 to form carbonates. This
: - may also help corals by reducing ocean
2 | acidification.

Location: coral habitats

ENHANCED WEATHERING

Crush common minerals like olivine
to powder to increase surface area
for reacting with CO2 and water.

Location: proceeds fastest in warm,
wet conditions, so areas such as
humid coasts and rivers are best
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http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems
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Röckstrom et al.: A safe operating space for humanity (Nature) 2009
Beyond certain boundaries, they warned, we risk causing "irreversible and abrupt environmental change" that could make the Earth a much less hospitable place 
They also interact with one another in complex and poorly understood ways. But he says the concept of boundaries is an advance on the usual approach taken by environmentalists, who simply aim to minimise all human impacts on the planet. Instead, he says, boundaries give us some breathing space. They define a "safe space for human development".
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http://www.pmel.noaa.gov/co2/story/Ocean+Acidification
http://www.newscientist.com/article/dn22531-animals-are-already-dissolving-in-southern-ocean.html#.VDKEJBawQil

http://www.newscientist.com/article/dn22531-animals-are-already-dissolving-in-southern-ocean.html#.VDKEJBawQil

Zména pH oceanu 1700-2000

A sea—surface pH [—]
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Zména pH oceanu - 3D rozvrstveni

SHELL HELL

Many creatures make their shells or skeletons from a form of calcium carbonate called aragonite. This is possible because, apart from
the deepest waters, most seawater is supersaturated with carbonate ions (green areas). As €0, levels rise, the saturation horizon will
move upwards and even some surface water will become undersaturated (red). Tropical corals thrive in water three or four times past
the saturation point (dark green)
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Natural lab shows sea’'s acid path

By Richard Black
Environment correspondent, BBC News website

Scientists study conditions at the bottom of the Mediterranean Sea

MNatural carbon dioxide vents on the sea floor are showing
scientists how carbon emissions will affect marine life,

Digsolved CO2 makes water more acidic, and around the vents,
researchers saw a fall in species numbers, and snails with their
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How climate change will acidify the oceans

By Roger Harrabin

BBC environment analyst, Normanby Island

Off the remote eastern tip of Papua New Guinea a natural
phenomenon offers an alarming glimpse into the future of the
oceans, as increasing concentrations of CO2 in the atmosphere
make sea water more acidic.

Streams of volcanic CO2 bubbles emerge from deep under the seabed
here, like a giant jacuzzi.
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http://news.bbc.co.uk/2/hi/science/nature/7437862.stm
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