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http://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%20report%202015%20presentation_final.pdf


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/

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/

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


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
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0, —
21.3% 0°F-~" -~
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Transportation fuels

14.0% Earth's surface

Waste disposal
and treatment

3.4% 60 °
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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
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8.4% 4.8% 1.5% Earth's surface = Radiative surface
6.6% 2.3%
19.2% 91% 90 g0t 6% 5.9%
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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
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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
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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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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)
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http://www.climate-lab-book.ac.uk/files/2018/12/spiral_2018_WMO_large.gif?fbclid=IwAR2J0_299wYLLPoGlaktJ0AyTjzyKJyiBtN8rp194zPW9JVOPIS-A19c0kI


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
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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,
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® CHANGES IN PRECIPITATION | _."-*-LUSSQFE'U"'“EHS_!W
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~ WHAT YOU CAN DO TO HELP »

+1 meln

SISO pCpie e oo 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
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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.

- Védecky jazyk - strohy + pravdépodobnost
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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.
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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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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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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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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)
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Zvysovani teploty atmosfery —
mozna reseni?



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
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L \ y
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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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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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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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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 plynt o 80-95 % do roku 2050 v porovnani s rokem 1990

Je to realné?
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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 plynt 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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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
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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
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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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I1l. Ubytek stratosférického ozénu
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I1l. Ubytek stratosférického o0zdnu
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The Observer: Letni horka zpusobuji vysoké
koncentrace ozénu

14.5.2004 11:14 | PRAHAILONDYN (EcoMonitor)

W&dci upozorfiuji, Ze by leto3ni léto mohlo znamenat pro tisice Brith komplikace. Pravdépodobné budou nuceni nosit
ochranné masky nebo zdstavat radéji doma, aby se vyhnuli Zkodlivym mlhdm plnym ozdnu, které budou zneéiZtovat
ovzdudi v zemi bEhem viny veder.

Vime, reklamy jsou ofravng. A respekfujeme, Ze je mate
L\\S vypriuté =) Budeme radi, kdyZ nds podpofite jinak.

PROSIME, ZVOLTE VY51 SVEHO DARU. DEKUJEME
B | ke

Doba trvani daru = mésic

Vag e-mail

Castka 100

pro zaslani potvrzeni o daru

Pro shryti reflam se prosim plihladte

Weédci objevili, Ze horka loni v srpnu zpdsobila u rostlin a stromd uvolnéni chemickych latek izoprend. Ty pfispivaji k
produkci ozdnu ve vzduchu. VEdci se domnivaji, Ze ozdn zabil loni v 1été az 600 lidi. Profesor Alan Thorpe z Centra
atmosférickych véd k tomu dodavd, Ze teplota dosahla poprvé v historii Britanie hranici 100F, tedy 37,7 °C. Diky
globélnimu oteplovéani budou podobna velka horka stale £ast&ji - a# desetkrat. Kromé ostatnich problémi Britanie
musi potitat | se zvySenim mnoZstvi ozdnu v plizemni wistvé atmosféry.

Ozdn, ktery je zvliasté nebezpediny pro déti, staré lidi a astmatiky, vznika kdyZ silné sluneéni zafeni rozloZi oxidy
dusiku, které se uvolfiuje z wiukowych plynd. V' poslednich letech se situace v Britanii pfi sniZovani drovné oxidi
dusiku v ovzdusi velmi zlep3ila. Proto doufala, Ze ma problém pod kontrolou.

MNejnovéj5i studie, kterou proved| tym Alastaira Lewise z univerzity v Yorku prokazala, Ze nebezpe&ivznika pfi
vysokych letnich teplotach. Védecky tym doktora Lewise odjel loni do Chelmsfordu, aby zde studoval droveri ozdnu
a izoprenu. "Mahodou jsme tam stravili dva velmi horké tydny. To, co jsme objevili, bylo pFekvapivé. KdyZ teplota
prekrogila 90F a stoupala ke stovee, rostliny a stromy ... zadaly produkovat rapidné rostouci mnoZstvi izoprenu,”
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Historie objevu spojenych s ubytkem O,

Stratospheric Chlorine: a Possible Sink for Ozone

1974

R. 5. SToLArskI anD R. 1. CICERONE
Space Physics Research Laboratory, The University of Michigan, Ann Arber, Michigaon 4810%
Received fanuary 18, 1974

This study proposes that the oxides of chlorine, Cl{3,, may constitule an important
sink for stratospheric ozone. A photochemical scheme is devised which includes two
catalytic cycles through which ClQ. destroys odd oxygen. The individual CIX constituents
(HCIL Cl, C10, and QCIO) perform nnnlngnus]}f to the respective constituents (FHINO,
NO, NO. and NO:) in the WO, catplytic cycles, bul the pzone destruction efficiency is

baoks o £ £ F i TN bt o s TP B sloc e #9 Jn vb

S - lomn tann bt alal o vt

(Reprinted from Natura, Vol 249 No. J460, pp. 810—812, Fume 28, 1974)

Stratospheric sink for chlorofluoromethanes:

chlorine atom-catalysed destruction of ozone
Mario J. Molina & F. S. Rowland

Department of Chemistry, University of Catifornia, Trvine, California 92654

Chioroffusromethanes ave boing added ro the emvivonment
in steadily  fwcreasing  amounts, These compounds are
cltemically {nert and may remain i the atmasphere for $0—
150 years, and concentrations can be expected ti reach
) to 30 times presens fevels. Photodisseciation of the
chlorafluoromethianes in the stratospliere produces significant
amounts of chiorine aloms, and leads to the destruction of
atmuospheric ozone.

Forrvgnarmy alinhari- hedrneachnne bawe b oelide] 105 phes

effective rates of vertical diffusion of molecules at these altitudes
are alse subject to substantial uncertainties. Vertical mixing is
frequently modelled through the use of ‘eddy’ diffusion coeffi-
Clenlgl0-16738 wwehizh wre presumably relatively insensitive to the
maolecular weight of the diusing species. Caleuluted using a
time independent ane-dimensional vertical difusion mode] with
cddy diffusion coefficients of magnitude kK ~ (3 x 109
e cm® 5™ at altitudes 2040 km (refs 10, 15-18), the atmos-
pheric lifetimes of CFCl, and CE,Cly falt into the range af
A-150y1. The time requited for approach toward a steady state
is thus measured in decacles, and the cencentrations of chloro-
Duoromethanes in the stmosphere can be expected to reach

- 1 atom Cl rozlozi zhruba 100 000 molekul O,
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Historie objevu spojenych s ubytkem O,

1978 — CFC jako hnaci plyn ve sprejich zakazan (v USA)
- spotreba v dalsich aplikacich vsak stale prudce roste
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1978 — CFC jako hnaci plyn ve sprejich zakazan (v USA)
- spotreba v dalsich aplikacich vsak stale prudce roste
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https://www.youtube.com/watch?v=6bUo8X2O7Oo

Historie objevu spojenych s ubytkem O,

1978 — CFC jako hnaci plyn ve sprejich zakazan (v USA)
- spotreba v dalsich aplikacich vsak stale prudce roste

1984 -V Halley Bay v Antarktidé naméren 40% ubytek O,
- tak dramatickému ubytku nevérili a hledali zpusob ovéreni
- dramaticky pokles ovéeren i v dalsi stanici 1000 mil daleko

Large losses of total ozone in Antarctica
reveal seasonal Cl1O,/NOQO, interaction

J. C. Farman, B. G. Gardiner & J. D. Shanklin

British Antarctic Survey, Natural Environment Research Council,

450 High Cross, Madingley Road, Cambridge CB3 0ET, UK
400 A

§ 350 1 STTEr TRl . Recent attempts™® to consolidate assessments of the effect of
g & 300 ISR human activities on stratospheric ozone (0O,) wusing one-
€S 2504 4T =l T MO\ L enzefesdagll L L_readings dimensional models for 30° N have suggested that perturbations
S s (in other of total O will remain small for at least the next decade. Results
2 5 2007 ) - months from such models are often accepted by default as global esti-
82 S 150 - Octaber readings 3 mates’. The inadequacy of this approach is here made evident by
= 100 - observations that the spring values of total O, in Antarctica have
= now fallen considerably. The circulation in the lower siratosphere
50 1 is apparently unchanged, and possible chemical causes must be
o - v T T T considered. We suggest that the very low temperatures which
1950 1960 1970 1980 1990 2000 2010 prevail from midwinter until several weeks after the spring equinox

make the Antarctic stratosphere uniquely sensitive to growth of
- B inorganic chlorine, C1X, primarily by the effect of this growth on
FIGURE 5-4 Ozone Measurements at Halley, Antarctica the NO/NO ratlo Thls, w1th the height dlstrlbutaon of UV

I L L e 1] o T T DR I T
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Historie objevu spojenych s ubytkem O,

1978 — CFC jako hnaci plyn ve sprejich zakazan (v USA)
- spotreba v dalsich aplikacich vsak stale prudce roste

1984 -V Halley Bay v Antarktidé naméren 40% ubytek O,

- tak dramatickému ubytku nevérili a hledali zpusob ovéreni
- dramaticky pokles ovéeren i v dalsi stanici 1000 mil daleko
— nezvratny dikaz, e nad SEbou  revesl seasonal CI0./NO, interaction -
likvidujeme ozonovy stit??? J. C. Farman, B. G. Gardiner & J. D. Shanklin

British Antarctic Survey, Natural Environment Research Council,

450 High Cross, Madingley Road, Cambridge CB3 0ET, UK
400 A

é 350 1 SR M I P ) ] Recent attempts™® to consolidate assessments of the effect of
g = 300 A £y A NA % - N G . . Fllie: <o, 1) | human activities on stratospheric ozone (0O,) using one-
€S 550 ’ : - : : tegitesd L_readings dimensional models for 30° N have suggested that perturbations
S s (in other of total O will remain small for at least the next decade. Results
2 5 2007 ) - months from such models are often accepted by default as global esti-
82 S 150 - Octaber readings 3 mates’, The inadequacy of this approach is here made evident by
= 100 4 observations that the spring values of total O, in Antarctica have
= now fallen considerably. The circulation in the lower siratosphere
50 1 is apparently unchanged, and possible chemical causes must be
0 T T T T v considered. We suggest that the very low temperatures which
1950 1960 1970 1980 1990 2000 2010 prevail from midwinter until several weeks after the spring equinox

make the Antarctic stratosphere uniquely sensitive to growth of
inorganic chlorine, C1X, primarily by the effect of this growth on
the NO,/NO ratio. This, with the height distribution of UV

T e Y

FIGURE 5-4 Ozone Measurements at Halley, Antarctica
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Historie objevu spojenych s ubytkem O,

1985 - Nimbus 7 — satelit NASA merici O; od 1978 ale
zadnou diru neeviduje
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Historie objevu spojenych s ubytkem O,

1985 - Nimbus 7 — satelit NASA merici O; od 1978 ale

zadnou diru neeviduije...

- po revizi nastaveni pristroje zjisteno, ze velmi nizke hodnoty
pristroj nezapocitaval — po zpetnéem zapocitani rostouciho
mnozstvi podlimitnich hodnot dira potvrzena
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Historie objevu spojenych s ubytkem O,
1985 - Nimbus 7 — satelit NASA merici O; od 1978 ale

zadnou diru neeviduije...

- po revizi nastaveni pristroje zjisteno, ze velmi nizke hodnoty
pristroj nezapocitaval — po zpetnéem zapocitani rostouciho
mnozstvi podlimitnich hodnot dira potvrzena

1.2

1987 — potvrzeni chlor-ozonove
hypotézy — prulet letadlem
ozonovou dirou merici
koncentraci O5 a CIO

- silna korelace mezi koncentraci
obou merenych latek

1.0

chlorine monoxide (ppb)

0.2 1

0.8 1

0.6 7

041~

chlorine monoxide 8 °

. .“,‘-—'
,-;,..--_ﬂ-._.u-.a.,-"q‘a-‘-'“ v

645 665 68S 705
latitude

- 3.0

r2.0

- 1.0
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Fyzikalni zaklad jevu
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Poskozovani ozonoveé vrstvy zeme

- freony, halony a dalSi urCité halogenované latky

F—EI—CI F—E—CI
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Poskozovani ozonoveé vrstvy zeme

- freony, halony a dalSi urCité halogenované latky

- freony - netoxicke, inertni, nizkovrouci kapaliny, vybornée
Izolanty

F —il—m F —E:—m
& &

11 12
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Priimérné mnoistvi ozonu, CR, 1962-2002
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Dusledky ubytku O,



Dusledky ubytku strat. O,
1% | konc. O; = 2% 1 intenzity UVB = 4% 1 rizika rakov. kuze

increased
uv-B

Efftects on the Environment
§ TSy

' urban pollution

and material
damage

== and skin cancer |

acule eye defects
" and cataract

S " Efffects on .

-

" Humun Beings - & immnune system
b,

-vétsSina melanomu vznika na
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-nejcastéjsi vyskyt u Australanu
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®
Dopad zvysené UVB radiace na plodiny

Possible changes o
, . Consequences Selected sensitive crops
in plant characteristics 9 P
B Reduced photosynthesis Rice
B Reduced water-use efficiency Enhanced plant fragility s
B Enhanced drought stress sensitivity i
W Reduced leaf area Growth limitation Sorghum
B Reduced leaf conductance
m Modified flowering Yield reduction SoyReRls
(either inhibited or stimulated)
B Reduced dry matter production Beans

NB: Summary conclusions from artificial exposure studies.
Source: modified from Krupa and Kickert (1989) by Runeckles and Krupa (1994) in: Fakhri Bazzaz, Wim Sombroek, Global Climate Change and Agricultural Production, FAO, Rome,1996.
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Ozonova dira

- mozna reseni?



Reseni a diisledky

1985 — Videnska smlouva na ochranu O, vrstvy

1987 — MontreaISky prOtOkOI + daléi dodatky AND THEIR PHASE-OUT SCHEDULES

Predicted abundance
Thousand parts per trillion

15

Effective
- stratospheric
chlorine*

No protocol

Copenhagen 1992

J Z Beijing 1999

Zero emissions

0 T T
1880 2000

T T T T T T T
2020 2040 2060 2080 2100
* Chiorine and bromine are the molecules responsible for ozone depletion.

“Effective chlorine” is a way lo measure the destructive potential of all ODS
gases emitied in the stratosphere.

Cases per million people per year

500
No protocol
400
1 Excess
300 4 i London
skin cancer e
cases
200
Copenhagen
0y 1992
04 T

T T T T T T T 1T
198 2000 2020 2040 2060 2080 2100

Source: Twenly Questions and Answers about the Ozone Layer: 2006 Lipdate,
Laad Authar: DW. Fahay, Panel Review Meating for the 2006 szone assassment.
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Ozone Change
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B
Reseni a dlsledky

1985 — Videnska smlouva na ochranu O, vrstvy

THE EFFECTS OF THE MONTREAL PROTOCOL AMENDMENTS

1987 — MontreaISky prOtOk()l + daléi dodatky AND THEIR PHASE-OUT SCHEDULES

Predicted abundance
Thousand parts per trillion

15

Effective

The Nobel Prize in | e
Chemistry 1995

No protocol

0 T T T T T T T T T T 1
1880 2000 2020 2040 2060 2080 2100

* Chiering and bromine are the molecules responsible for azone deplel
“Effective chlorine” is a way lo measure the destructive potential of all
gases emitted in the siratosphere.

H

Cases per million people per year
500

Paul ). Mario ). F. Sherwood ] No protocol

Crutzen Molina Rowland 400
4 Excess

300-{  skin cancer

Jfor their work in atmospheric chemistry,
particularly concerning the formation and L |
decomposition of ozone.“ e e

Fahay, Panel Reviaw Meating for the 2006 czone assassment.
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Reseni a diisledky

1985 — Videnska smlouva na ochranu O, vrstvy

THE EFFECTS OF THE MONTREAL PROTOCOL AMENDMENTS

1987 —_ MontreaISky prOtOkOI + daléi dodatky AND THEIR PHASE-OUT SCHEDULES

Predicted abundance
Thousand parts per trillion

15

Naklady opusténi CFC | st

7 chlorine®

- 1988-2000 - pokles produkce na desetinu
- celkové naklady zhruba 40 miliard $ ‘

No protocol

- ke ztratam zaméstnani nedoslo : -

- 1/3 snizeni prostou Usporou Y

- nahrazovani CFC snadnéjsi, Casto i za e
snizeni nakladu (nahrady levnéjsi) e

- nové HFC v autech navysily cenu o " e

50-150 $ (prfedpovézeno 1000-1500 $ N
- CH,Br pro sterilizaci pid nahrazen napf. =
stfidanim plodin
- CH,Br pro fumigaci skladii nahrazen CO, = = == =="*

Authe W, Fahay, Panel Review Meating for the 2006 czone assassment.
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Spolecna, ale diferencovana zodpovédnost

Thousand Ozone Depleting Potential Tonnes (ODP Tonnes)*
1000 -

Non-Article 5 countries
(45 states)
800 -
i CFC
production
400 -
200 - Article 5 countries
! || Article 5 countries (developing)
0 B Non-Article 5 countries (industrialized)
1986 1990 1995 2000 2005

| Countries that did not ratify the Montreal Protocol
(not on the map: San Marino, Vatican, Andorra)

* Tonnes multiplied by the ozone depleting potential of the considered gas. Source: United Nations Environment Programme Ozone Secretariat
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Ponauceni z uspésneho reseni globalniho problému

spoluprace zucastnénych akteru:

» vedecke objevy a monitoring — upozornéni na problém

« UNEP — mezinarodni koordinator politickych opatreni

e environmentalni aktivisté vyvijejici tlak na reseni problému
o uvedomeli konzumenti nakupujici dle env. informovanosti
e technidti experti vyvijejici technologie Setrné k ZP

 flexibilni a zodpovédny prumysl
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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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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)

@ Mot modelled
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How climate change will acidify the oceans
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i Natural lab shows sea’s acid path
By Richard Black
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Have Your Say ' phencmenon offers an alarming glimpse into the future of the In today's
In Pictures Scientists study conditions at the bottom of the Meditarranean Sea oceans, as increasing concentrations of CO2 in the atmosphere Magazine
make sea water more acidic.
EE:ZT;RZ;::ZS Natural carbon dioxide vents on the sea floor are showing One lonely man and
scientists how carbon emissions will affect marine life. Streams of volcanic CO2 bubbles emerge from deep under the seabed his hoard of Nazi art
Related BBC sites here, like a giant jacuzzi. Malaysia plane: 10

Digsolved CO2 makes water more acidic, and around the vents,

. . . . . questions that are
researchers saw a fall in species numbers, and snails with their Ac the huhhlee nf rarhon dinvide dicenlue intn the water carhonic acid ic
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http://news.bbc.co.uk/2/hi/science/nature/7437862.stm
http://www.bbc.com/news/magazine-26746039

http://news.bbc.co.uk/2/hi/science/nature/7437862.stm
http://www.bbc.com/news/magazine-26746039
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V a VI. Biogeochemickeé toky P a N

Earth-system Control Planetary boundary Current value of
process variable(s) (zone of uncertainty) control variable
Biogeochemical P Global: P flow NTgPyrt(11-100 Tg Pyr™) ~22 TgPyr?
flows: (P and from freshwater
N cycles) systems into the
(R2009: ocean
Biogeochemical
flows: (interference P Regional: P flow 6.2 Tg yr'! mined and applied to ~14 Tg Pyrt
with Pand N from fertilizers to erodible (agricultural) soils
cycles)) erodible soils (6.2-11.2 Tg yr'1). Boundary is a
global average but regional
distribution is critical for
impacts.
N Global: Industrial 62 Tg N yrt (62-82 Tg N yr™). ~150 Tg N yr™t
and intentional Boundary acts as a global
biological fixation ‘valve' limiting introduction of
of N

new reactive N to Earth System,
but regional distribution of

- . i Climat
fertilizer N is critical for el
impacts. :
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http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems


Dusik

Nitrogen in atmosphere (N,)

Denitrifying
bacteria
Nitrogen-fixing Nitrates
bacteria in root “ (NO5™)
nodules of Decomposers (aerobic
legumes and anaerobic
bacteria and fungi)
Nitrifying
Ammonification o bacteria
Nitrification
Ammonium (NH,") Nitrites (NO, )
Nitrogen-fixing soil bacteria :;Z:L”:,'igg

Copynght & Pearsen Education, Inc., publishing as Benjamin Cummings
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http://www.bio.miami.edu/dana/pix/nitrogencycle.gif


Dusik

I Unbalancing the cycle

Nitrogen flows, megatonnes
1890

Sowrce: Galloway and Cowling, Ambia
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http://www.economist.com/node/18741749


®
Dusik

- lidskou aktivitou je dnes premenéno vice N, na reaktivni
formy N, nez ve vSech terestrialnich procesech dohromady

- Haber-Bosch 80 Mt,/yr, leguminozy 40 Mt,/yr, spalovani
fosilnich paliv 20 Mt /yr, spalovani biomasy 10 Mt /yr

I Unbalancing the cycle
Nitrogen flows, megatonnes
1890 1990

Atmospheric
nitrogen

Bocterial fixation
and Haber process

Sowrce: Galloway and Cowling, Ambic
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http://www.economist.com/node/18741749


Dusik

- primarni divod vyroby reaktivnich
forem N ?

NITROGEN POLLUTION

The amount of reactive nitrogen released into
the environment is increasing

@ Total human input

@ Fertiliser and industrial uses

@ Nitrogen fixation in agri-ecosystems
@ Fossil fuels

200

150+

100+

504

Nitrogen released per year (millions of tonnes)

0

T I T
1900 1920 1940 1960 1980

-
SOURCE: MILLEMKILM E{DSYSTEM ASSESSMENT
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http://www.economist.com/node/18741749
http://www.newscientist.com/data/images/archive/2493/24934701.jpg


Dusik

- primarni duvod vyroby reaktivnich
forem N ?

- vetsina koncCi ve vode - eutrofizace

- Ci v atmosfére - N,O je vyznamny
sklenikovy plyn + O, ,rozkladac”

- nebezpecneé je celkove snizovani
pruznosti planetarnich subsystému
v dusledku vnaseni velkého
mnozstvi reaktivnino N do
Zemskeho systemu (sklenikovy jev
+ Ubytek ozonu + hypoxie vod)

j> e }.L
#m b
NITROGEN POLLUTION

The amount of reactive nitrogen released into
the environment is increasing

@ Total human input

@ Fertiliser and industrial Lses

@ Nitrogen fixation in agri-ecosystems
@ Fossil fuels

200+

150
W'J

0

=, ]
=]

Nitrogen released per year (millions of tonnes)

SOURCE: MILLEMKILM E{DSYSTEM ASSESSMENT
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http://www.economist.com/node/18741749
http://www.newscientist.com/data/images/archive/2493/24934701.jpg


Fosfor — prirozeny cyklus

\3 Weathering of |
phosphate A
"M\, -from rocks

Geological uplifting

= |

Phosphate
in soil

\ Phosphate in solution
. - . Chemical

]
Decomposers

Copynght & Pearscn Education, Inc., publishing as Benjamin Cummings
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http://phos-cyclenc.tripod.com/sitebuildercontent/sitebuilderpictures/phosphoruscycle.gif
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Fosfor

- primarni zdroj P v ekosystemu — zvétravani Ci tézba apatitu

- lidskou Cinnosti proudi do oceanu 8-9x vétSi mnozstvi P
nez prirozene

- 2 20 Mt /yr prumyslového fosforu skonci polovina v mofich

- pfritok P do oceanu zvysSuje riziko anoxickych udalosti, prah
nastani této udalosti je ale zatim nejasny
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http://respekt.ihned.cz/c1-62899280-jak-vyvolat-revoluci


Zmeny

- ovlivhovani biogeochemickych cyklu P a N s dusledky:

1) na lokalni az regionalni drovni nahlé zmény v jezernich a
morskych ekosystémech (napr. anoxie v jezerech a
Baltickém mofri)

2) nelinearni zmény z oligotrofniho stavu do eutrofniho
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http://www.greeniacs.com/images/articles/eutrophication.jpg
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Fosfor + dusik = anoxické zény v morich

200 AND COUNTING -
The number of dead zones around the world is doubling every decade

" 1 R
Type: @ Annual -

@ Episodic/periodic
0 Persistent Loy

@ Unknown
/ £
-~ | 3
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http://www.newscientist.com/data/images/archive/2581/25811401.jpg

http://www.newscientist.com/data/images/archive/2581/25811401.jpg

Fosfor + dusik = anoxické zéony v morich

Every summer, oxygen levels in Chesapeake Bay plummet. Strong winds can make surface water pile up on one side of the bay,
causing the dead zone to spill over into the shallow waters

Dissolved oxygen (mg/l) @ 100 @ 5.0 2.5 @ 0.0 (dead zone)
f e

RO WIND

Dissolved oxygen in
Chesapeake Bay in
August 2005

Depth (metres)
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_ WATERS .
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http://http://www.newscientist.com/article/mg19225811.400-dead-zones-in-the-water.html#.VDuqwBawQil

http://www.newscientist.com/article/mg19225811.400-dead-zones-in-the-water.html#.VDuqwBawQil

Vznik a zanik anoxickych z6n — ne vSe jasné

Home | Emvironment | Life | Mews

Pacific dead zone has been shrinking for a century

» 19:00 07 August 2014 by Anna Williams

» For similar stories, visit the Endangered Species , Mysteries of the Deep Sea and Climate Change Topic Guides

Huge areas of ocean could suffocate as a result of global warming. But one of
these "dead zones" has been shrinking for a century, we now know. Freak
local conditions may be at work, but the discovery offers hope that at least
one region of the ocean will still be breathable.

Maost tropical coastlines have oxygen minimum zones, which form when
plankton die, sink and get eaten by bacteria, a process that consumes
oxygen. The majority of marine animals cannot breathe in low-oxygen water,
and either leave or die.

Around the world, oxygen minimum zones have been growing, partly due to
the effects of global warming. But one such zone, in the eastern Pacific off the
coast of North and Central America, has been bucking the trend, says Curtis
Deutsch of the University of Washington in Seattle.

Using coastal sediments that carry traces of past oxygen levels, Deutsch and
his colleagues reconstructed changes in oxygen levels in the eastern tropical
Pacific since 1850. They found that the oxygen minimum zone has been
shrinking nearly all that time.
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http://www.newscientist.com/article/dn26020-pacific-dead-zone-has-been-shrinking-for-a-century.html#.VDu0UxawQin
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Vznik a zanik anoxickych z6n — ne vSe jasné

1
Home | Emvironment | Life | MNew

Pacific dead zone has

» 19:00 07 August 2014 by Anna U
» For similar stories, visit the Enda

Huge areas of ocean could suffocat
these "dead zones" has been shrin
local conditions may be at work:, bt
one region of the ocean will still be

Maost tropical coastlines have oxyg
plankton die, sink and get eaten by
oxygen. The majaority of marine ani
and either leave or die.

Around the world, oxygen minimum
the effects of global warming. But g
coast of North and Central America
Deutsch of the University of Washir

Using coastal sediments that carry
his colleagues reconstructed chang
Pacific since 1850. They found that
shrinking nearly all that time.

Home | Environment | Life | Mews

The oceans are heating, acidifying and choking

» 19:58 04 October 2013 by Fred Pearce
» For similar stories, visit the Climate Change Topic Guide

We know the oceans are warming. We know they are acidifying. And now, to
cap it all, it turns out they are suffocating, too. A new health check on the
state of the oceans warns that they will have lost as much as 7 per cent of
their oxygen by the end of the century.

[ RCECEUI g 626 cet | 256  3+1 109

m| © B B @A

The cascade of chemical and biological changes now under way could see
coral reefs irreversibly destroyed in 50 to 100 years, with marine ecosystems
increasingly taken over by jellyfish and toxic algal blooms.

The review is a repeat of a study two years ago by the International
FProgramme on the State of the Ocean (IPS0), a coalition of scientists. It
concludes that things have become worse since the first study.

"The health of the oceans is spiralling downwards far more rapidly than we
had thought, exposing organisms to intolerable and unpredictable evolutionary
pressure.” says Alex Hogers at the University of Oxford, the scientific director
of IPS0.

Deadly trio

Rogers describes a "deadly trio” of linked global threats. The first is global
warming: surface sea water has been warming almost as fast as the
atmosphere. The second is acidification — a result of the water absorbing ever
maore CO2 from the atmosphere. The third is deoxygenation.
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http://www.newscientist.com/article/dn24351-the-oceans-are-heating-acidifying-and-choking.html#.VDuzyhawQik
http://www.newscientist.com/article/dn26020-pacific-dead-zone-has-been-shrinking-for-a-century.html#.VDu0UxawQin
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http://www.unep.org/yearbook/2014/PDF/chapt1.pdf


B
Vil. Globalni spotreba vody

Earth-system Control Planetary boundary Current value of
process variable(s) (zone of uncertainty) control variable
Freshwater Global: Maximum Global: 4000 km? yr! ~2600 km? yr!
use amount of (4000-6000 km? yr™)
(R2009: consumptive blue
Global water use (km3yr™)
freshwater
use) Basin: Blue water Basin: Maximum monthly
withdrawal as % of withdrawal as a percentage
mean monthly river of mean monthly river flow.
flow For low-flow months: 25%

(25-55%); for intermediate-
flow months: 30% (30-60%);
for high-flow months: 55%
(55-85%)

Boundary: No more than 4000 km? of fresh water consumed per year
Current level: 2600 km? per year
Diagnosis: Boundary will be approached by mid-century
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http://www.newscientist.com/special/ocean-to-ozone-earths-nine-life-support-systems


Nedostatek sladké vody

- Clovek je dominantni silou menici globalne tok vody v rekach
- priblizne 25 % vody z povodi
vubec nedoteCe do oceanu
- vazne dusledky pro stav 8 Mighty Rivers Run Dry From Overuse
biodiverzity, produkci
potravin, zdravotni rizika,
snizovani pruznosti
ter. a aqua. ekosystemu

Main  Ahoutthe Freshwater Initiative  Restoring Rivers  Reducing Water Use  Mews  Yideos
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http://www.nature.com/nature/journal/v467/n7314/fig_tab/467411a_F1.html

https://www.nationalgeographic.com/environment/photos/rivers-run-dry/
http://english.sina.com/china/p/2011/0116/356107.html

The world’s remaining free-flowing rivers

Only 37 percent of world's largest rivers are free of dams or other disruptions. Free-
flowing rivers are found primarily in the Amazon and Congo Basins, and in the Arctic.

Percentage of very large rivers (longer than 1,000 km) that remain free-flowing, by continent

25%
MNorth America

51%

South America

Distribution of very large rivers

|
Columbia

.[kmazo n

Free-flowing

P 2%

Europe

. &T%
Africa

Dammed or disrupted

33%
Asia
60%
Australia
% _.J
—Yangtze
| ——Mekong
Salween

Murray
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https://www.nationalgeographic.com/environment/2019/05/worlds-free-flowing-rivers-mapped-hydropower/

https://www.nationalgeographic.com/environment/2019/05/worlds-free-flowing-rivers-mapped-hydropower/
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http://www.youtube.com/watch?v=xSEXIxDVMBg&feature=relmfu

http://www.youtube.com/watch?v=xSEXIxDVMBg&feature=relmfu

Aralské Jezero
- Kazachstan, Uzbekistan
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The changed shape of the Aral Sea since 1960
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Prehrady

- vyznam - ochrana pred povodnémi a suchem ... ?
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http://www.newscientist.com/data/images/archive/2974/29740901.jpg


Prehrady

trpi vice lidi nedostatkem vody
(hlavné pod prehradou),

nez kolik lidi vodu ziska

(23 % glob. populace x 20 %)

vyznam - ochrana pred povodnémi a suchem ... ?

Vystavba velkych vodnich dél je v poslednich letech
kKriticky vnimana po celem civilizovanem svete. Koncept,
Ze podobna dila nas ochrani pred povodnémi a suchem,

uz neplati®

Billion-dollar dams are making
water shortages, not solving them

diky prehradam paradoxne
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: http://olomouc.idnes.cz/protipovodnova-ochrana-becva-nadrz-skalicka-poldr-sucha-nadrz-navrh-ekologu-bocni-nadrz-g6l-/olomouc-zpravy.aspx?c=A170123_2300826_olomouc-zpravy_stk
https://www.newscientist.com/article/2134785-billion-dollar-dams-are-making-water-shortages-not-solving-them/

http://go.idnes.bbelements.com/please/redirect/104/1/10/7/?param=147561/140968_0_

Odvetvi spotreby vody

Lo

Pacific Indian

Atlantic
Ocean

Ocean Ocean

by the domestic sector use by the industrial sector

\
!
. 4 //
- Industry widely dominant - - Domestic use widely dominant - Agriculture widely dominant >
Industry and agriculture equally I Domestic Lies BRd aaneuitin daminast Agriculture dominant with significant use
— dominant | - - by the industrial sector
- Industry dominant with significant | Agriculture dominant with significant use | Agriculture widely dominant with significant
use by the domestic sector

Source: Based on data fromTable FW1 in World Resources 2000-2001, People and Ecosystems: Data not available PHILIPPE REKAGEWIC
The Fraying Web of Life, World Resources Institute (WRI), Washington DC, 2000. —

MARCH 2002
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http://mapmorph.files.wordpress.com/2010/02/freshwater-use-by-sector-at-the-beginning-of-the-2000s.jpg


Oblasti a priciny nedostatku vody

A A0 4

Areas around the globe suffering from depleted water resources

Physical water scarcity

Water resource development is approaching or has
exceeded sustainable limits. More than 75% of
river flow is extracted for agriculture

Approaching physical water scarcity
Maore than 60% of river flow is extracted.
These areas will experience physical water
scarcity in the near future

Economic water scarcity

Limited access to water even though natural local
supplies are available to meel human demands.
Less than 25% of water extracted for human needs

Little or no water scarcity

Abundant water resources relative Lo use,
with less than 25% of water extracted for
human purposes

Not estimated

SOURLE- INTERNATIOMNAL WATER MANAGEMENT INSTFTUTE
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http://environment.newscientist.com/data/images/archive/2670/26700101.jpg
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Vill. Zména vyuzivani krajiny

Earth-system Control Planetary boundary Current value of
process variable(s) (zone of uncertainty) control variable
Land-system Global: Area of Global: 75% (75-54%) Values 62%
change forested land as % are a weighted average of the
(R2009: of original forest three individual biome
same) cover boundaries and their uncertainty
zones
Biome: Area of Biome:
forested land as % Tropical: 85% (85-60%)
of potential forest Temperate: 50% (50-30%)

Boreal: 85% (85-60%)

Climate
change
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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://na.unep.net/atlas/webatlas.php?id=172


Zmena vyuzivani krajiny

zemedelstvi (predevsim)

- poslednich 50 zména na zemédélskou pudu - 0,8% ro¢né

- hlavni sila fidici ztratu ekosystemovych funkci a sluzeb
(napfr. produkce potravin a cyklus vody), ztratu biodiverzity
a podkopava lidsky blahobyt a dlouhodobou udrzitelnost

- pfri prekroCeni unosne miry vyuzivani v urcitém regionu
muze dojit k nahlé zméné charakteru krajiny
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http://www.newscientist.com/article/dn16566-humans-could-provide-spark-that-ignites-amazon.html#.Uwtgs4UR5I1
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Zmeéna vyuzivani krajiny

zemedelstvi (predevsim)

poslec
hlavni
(napr.
a podi

pri pre
muze

Parts of Amazon close to tipping point

13:52 05 March 2009 by Catherine Brahic
For similar stones, wisit the Endangered Species Topic Guide

The Mato Grosso, the most scarred region of the Amazon rainforest, is
teetering on a deforestation "tipping point”, and may soon be on a one-way
route to becoming a dry and relatively barren savannah.

Monica Carneiro Alves Senna and colleagues at the Federal University of
Vicosa, Brazil, used computer models to simulate how the Amazon would
recover from various amounts of deforestation. Their simulations ranged from a
complete wipe-out of the entire forest to a situation where just one fifth of the
forest would be removed.


Předvádějící
Poznámky prezentace
http://www.newscientist.com/article/dn16566-humans-could-provide-spark-that-ignites-amazon.html#.Uwtgs4UR5I1

http://www.newscientist.com/article/dn16708-parts-of-amazon-close-to-tipping-point.html#.UwxUdIUR5I0

Graf 1: RoZLOHA OBHOSPODAROVANYCH SYSTEMU V ROCE 2000
Obhospodafované systémy pokryvaji 24 % suchozemského povrchu.

ROVNIK

ROVNIK

Obdélavané systémy:
oblasti, v nichz

je alespon 30 %
krajiny obdélavano

Zdroj: Millennium Ecosystem Assessment
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nesoulad mezi 12% na minulém snímku, a 24 zde. Nejspíš je jiné měřítko pro „crop-land“ a obhospodařované systémy.
http://www.czp.cuni.cz/knihovna/MA/MA_obsah.pdf



Blyskani na lepsi casy?
Shrinking farmland

For the first time, more land is being left to return to nature thanis being cleared for agriculture

2000and 2015
[ | Increase or stable

[]-1to-4
[]-5t0-9
B -10to-14
B -15t0-19
B -20t0-30

SOURCE: FAO (2017), doi.org/n2k



Předvádějící
Poznámky prezentace
https://www.newscientist.com/article/mg23531380-500-back-to-the-wild-how-nature-is-reclaiming-farmland/


https://www.newscientist.com/article/mg23531380-500-back-to-the-wild-how-nature-is-reclaiming-farmland/

Jak se této situaci postavit?



Předvádějící
Poznámky prezentace
http://2.bp.blogspot.com/-OCGq5UcXSAY/T9ZrnkuyOxI/AAAAAAAAB2g/BdEFh_RYz8w/s1600/past-present-future.jpg


@ LEADER 11 October 2017

It looks like an oxymoron, but Earth
optimism is worth a try

Decades of environmental doom-mongering have fallen on deaf ears. Maybe a new
environmental campaign with a message of hope is just what we need



Předvádějící
Poznámky prezentace
https://www.newscientist.com/article/mg23631473-200-reasons-to-be-cheerful/


Home | Features | Earth

f oo % + Wt

FEATURE 11 October 2017

Is positive thinking the way to save
the planet?

Move over doom and gloom, there is a new environmental movement in town. Earth
optimists say focusing on small successes is the way forward



Předvádějící
Poznámky prezentace
https://www.newscientist.com/article/mg23631470-800-is-positive-thinking-the-way-to-save-the-planet/


Jak se Kk teto situaci postavit?



Předvádějící
Poznámky prezentace
http://2.bp.blogspot.com/-OCGq5UcXSAY/T9ZrnkuyOxI/AAAAAAAAB2g/BdEFh_RYz8w/s1600/past-present-future.jpg
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