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Planetary Boundaries

A safe operating space for humanity
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M In zone of uncertainty (increasing risk)
Below boundary (safe)
B Boundary not yet quantified

Source: Steffen et al. Planetary Boundaries: Guiding human development on a changing planet, Science, 16 January 2015,
Design: Globaia



Globalni zmeéna klimatu

Diagnoza



Il. Globalni zmeéena klimatu

Climate Atmospheric CO, 350 ppm CO, (350-450 ppm) 398.5 ppm CO;
change concentration, ppm
(R20069:
same) Energy imbalance +10Wm™= (+1.0-1.5Wm™) 23Wm™
at top-of- (1.1-3.3Wm™)

atmosphere, W m™~

Climate

Boundary: Atmospheric CO, concentration no higher th
Pre-industrial level: 280 ppm \
Current level: 387 ppm

Diagnosis: Boundary exceeded
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Il. Globalni zmeéena klimatu

Earth Systerm Control vanable Threshold avoided Planetary State of knowledge®
process or influenced by Boundary (zone of
slow wariable uncertainty)
Climate atmospheric CO» Loss of r:n:ul_ar ice sheets, Atmospheric CO- 1, _ﬂ«mple scientific
change concentration, Regional climate concentration: 350 evidence,
ajaluik disruptions. alaliy 2. Multiple sub-system
Loss of glacial freshwater (350-550 ppm) thresholds,
Energy imbalance  supplies., 3. Debate an position of
at Earth’s surface, Weakening of carbon Energy houndary)
W o2 sinks. imbalance:+1 W
m<(+1.0-+1.5w
m™<)

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

Current level: 406 ppm

Diagnosis: Boundary exceeded
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Historie objevu
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Sklenikovy jev - historie
1712 — Thomas Newcomen vynalezl pouzitelny parni stroj

1824 — Joseph Fourier popsal sklenikovy jev v atmosfere

1861 — John Tyndall urcil vodni paru ‘Tynda ||°Centre®

a dalsi plyny za sklenikove for Climate Change Research

1896 — Svante Arhenius fekl hypotézu o zvyseni intenzity
sklenikoveho jevu vlivem produkce CO, spalovanim fos. paliv

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

1938 — Guy Callendar zjistil spojitost mezi .
rustem teploty a koncentraci CO, (na zakladé gz
analyzy dat 147 stanic). Ale odmitnuto :
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http://www.tyndall.ac.uk/

Sklenikovy jev a zména klimatu

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., §

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

1987 — Montrealsky protokol — jeho dopad na omezeni
sklenikovych plynt vyznamnéjsi, nez Kjotského protokolu

1990 — 1streport IPCC — ,vzrust teploty o0 0,3-0,6 °C je i diky
vlivu Cloveka®
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Sklenikovy jev a zména klimatu
1992 — Earth summit — Ramcova umluva o CC

2005 — Kyotsky protokol

2009 — Climate gate afera

2010 a 2011 — narceni z Climate gate
vyvracena a zavery o oteplovani zemskeho
povrchu potvrzeny

2013 — prekroceni koncentrace 400 ppm CO,  [Earem ™

2013 - 5t — 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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Fyzikalni zaklad
sklenikoveho jevu,
globalniho oteplovani a
zmeny klimatu
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Sklenikovy jev a globalni zmeéna klimatu
- sklenikovy jev - prirozeny atmosféricky jev nutny pro zivot

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

-140 °C x 110 °C

Introduction

How does Earth stay warm and comfortable in
the coldness of space? Temperatures on Earth
are livable because of a natural process we call
the greenhouse effect.

" It Starts With the Sun » |

INTRO  ITSTARTSWITHTHE SUN  GREENHOUSE EFFECT  GREENHOUSE GASES  EXPLORE MORE O


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

Sklenikoveé plyny (greenhouse gases)

v u AL N 4

jevu) je oxid uhlicity - CO, (~ 20 % sklenikoveho efektu)

- zbylych 13 % sklenikoveého 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
21.3%

—— T ——
— ——
- ——
-
—

0°F.~""

5000 m

Transportation fuels

14.0% Earth's surface

Waste disposal
and treatment

3.4% 80 °

Agricultural

12.5% ., Land use and
byproducts 10.0% biomass burning

Fossil fuel retrieval, 10,39, Residential,commercia, Wiithout a Greenhouse Effect
processing, and distribution 3% and other sources
AT T T -
20.6% 29.5% 40.0% 62.0% ._-*"’ T~
1o 5000 m -
8.4% 4.8% 1.5% Earth's surface = Radiative surface
6.6% 2.3%
19.2% 91% 960, % 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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Sklenikoveé plyny (greenhouse gases)

MAJOR CARBON STORES AND TRANSFERS( estimates)
Problém Plan/animal decay and e ——T—
o, R
- rust koncentrace CO, v s
atmosféfe naruSenim ' gy coment producton Amosphere 6529
rovnovahy uvolhovani a
pohlcovani CO, v
geochemickem
cyklu uhliku
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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).



radiacni u€innost (W/m2)

- mnozstvi E absorbovaného IR vztazené / plochu zeme / sek.
- bilance mezi dopadem zar. na zem a vyzar. zpet do vesm.
- radiacni ucinnost je popisovana potenc. glob. otepl. GWP

GWP,, GWP GWP

%) S00

kg CO,-eq/kg kg CO,-eq/kg kg CO,-eq/kg

N.O 275 296 156

CHF, (HFC-23) ) 9400 12000 10000
SF 15100 22200 32400
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Indikatory globalniho
oteplovani a zmeny klimatu
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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

Data source: Reconstruction from ice cores.

DIRECT MEASUREMENTS: 2005-PRESENT

Data source: Monthly measurements (average seasonal cycle

Credit HOAA | remaved). Credit: NOAA
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Thousands of Years before today (0 = 1850)
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http://climate.nasa.gov/keyIndicators/

Dalsi indikatory GW a zmeén klimatu

- teplota, zalednéni severniho ledového oceanu, zaledneéeni

severniho a jizniho poélu (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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http://climate.nasa.gov/keyIndicators/

NewScientist

+ . "
At this location
YOUR WARMING WORLD - 2
The heat is on for the planet as a whole, but 4
what has been happening where you live? o
Click on the map to find out, or enter a < 3
location in the search box at top right. s,
()
The initial map shows average temperatures 2
over the past 20 years; use the drop-down =
menu to see maps for earlier periods. g o
More: Read our climate change topic guide .
and learn about the data and graphic. =
e -2
£
g -3
=
5 4
5
& Five-year average
= s . 3 ;

1900 1920 1940 1960 1980 2000

Global average

| S

1900 1920 1940 1960 1950 2000

Difference from 1951-1980 average (°C)

-3 0 +3

Source: NASA Goddard Institute for Space
Studies Surface Temperature Analysis


http://warmingworld.newscientistapps.com/

An animated journey through the Earth's climate history

Main story | Key findings | Impacts | Viewpoints | Food security | Flood risks | UK view | Acid oceans | Q&

1850 to the present day

¥ -3 ii\'k‘ . po S & N X =3 T | ull B <
Severe weather, sea level rises, droughts and habitat loss are made more likely by climate change

1. | 800,000 years of change i : 2. | The last 1,500 years \ 3‘ 1850 to the present day

o i ‘

i 1 02:27/02:27 )

Picture credits: SPL, AP. Robert Mulvaney/BAS, Jupiter Images


http://www.bbc.com/news/science-environment-15887129
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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.

SmRT «— (DLDER 1761990 ﬂuﬁﬁl.;ESE LARMER —

2000 —:ﬁf -:.:"c -g’c ak fo[a HC_ 42C +3:°c H'::
- b3t > 2

AT THE START OF OUR TIMELINE, 22,000 YEARS AGO,

EARTH 15 4°COLDER THAN DURING THE LATE 20™ (ENTURY.

BOSTON 15 BURIED UNDER ALMOST A MILE OF ICE, AND

THE GLACIERS REACH AS FAR SOUTH AS NEL YORK C1TV. 5

NEL) YORK ’ BosoN

‘E/rc‘r g \CE/  oem

f ‘ .? /-’SMME 2

19500 . | I i I .
BCE 1 &3

BUT THE WORLD IS ABOUT T LIARM LR

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

THEY VE CREATED PAINTING, POTTERY, ROPE,
AND BOLS AND ARROL)S, BUT HAVENT
DEVELOPED LIRITING OR FARMING. |

-...--'-l--i-.-I-.-.'-"-‘-.....‘....-.ﬁﬂ.l.'..I.-".-



http://xkcd.com/1732/

Jet Propulsion Laboratory | California Institute of Technology

AIE IV VIALG M

Carbon Emissions Average
Global

- I Temperature,



http://climate.nasa.gov/ClimateTimeMachine/climateTimeMachine.cfm

/' 4

Ubytek ledu v Arktidé

Blacier Watching Day 17
[

x 002/441

. "CHASING ICE" captures largest glacier calving ever filmed - OFFICIAL VIDEO


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

Ubytek ledu v Arktidé
- UmoOzZneéni severni cesty

® r Pondéli 29. zafi 2014. Michal | Prihldsit x
iDNES.cz / Zpravy |

iDNES.cz » W4JZ\WM Kraje | Sport | Kultura | Ekonomika | Bydleni | Technet | Ona | Revue | Auto | = Dalsi Q

Domaci F£EW{Z 1l Cerna kronika Ocima étenafi Pocasi MF DNES Komeréni élanky

Ledy taji, lodé testuji severni cestu z Asie do
Evropy i

10. zafi 2009 10:05 |

Projet s nakladem euroasijsky kontinent pfes Severni ledovy ocean se zda byt dobry napad.
Usetfite penize i dny cesty, které by spolkla cesta pifes Suezsky pruplav. Nyni se o to pokousi
prvni zapadni rejdarstvi. Pro¢ az nyni, kdyz jsou vyhody tak zfejmé? Ona totiz dosud pfiroda
nechtéla prili§ spolupracovat.

Dvé nakladni lodé hamburského rejdarstvi v Barentsové mofi. | foto: Beluga Shipping

Cestu uvolnilo aZ globalni oteplovani, kvili némuz jiz severni vody nezustavaji
v jedné neproniknutelné krusté ledu, ale roztavaji a rozpadaji se tak, Ze jimi
propluje nejen ledoborec, ale i nakladni lod. Alespori v ur¢itém obdobi roku a

na vétsiné cesty.
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Narust zamrzani antarktického more

- dusledek zmeny klimatu
- zintenzivnéni chladnych vétru z pevniny — ochlazeni oceanu

Average monthly
seaice extent

ANTARCTIC ARCTIC 20
181 VY Y

ANTARCTICWINTER
MAXIMUM

ARCTICWINTER
12 MAXIMUM

ARCTICSUMMER

Million square kilometres
=
o

the Arctic is decreasing about twice as fast as what the Antarctic is g MINIMUM
increasing
o
= 6
NASA | The Arctic and the Antarctic Respond in Opposite Ways 4 -vaNW
2
ANTARCTICSUMMER
MINIMUM
(O) Centrum pro vyzkum 0 — e
o toxickych latek
v prostied; 1982 1990 1998 2006 2014




Vyhled rustu globalni teploty do 2100

variability betwean models—

by
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high growth (AZ)
amizson | Moderate growth (A18)

SCENCNons |

low growth (B1)

Global Surface Warming { C

constant CO J
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- védecka vs. politicka nejistota
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Modelace x skutecné projevy

EDITORIAL This week's issue

Subscribe

» Obama should fulfil his 2008 climate e
romises TS e
3 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  —a

WHO YOURE = B
LOOKING FOR oy

FIND

THE ONE
FORYOU

ON

{image: Saul LoebyAFFP/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

CLIMATE CHANGE NEW SCIENTIST

ARCTIC WARMING CONNECT

) Wiping out top predators messes up

S The thick sea ice in the the climate



https://www.newscientist.com/round-up/worse-climate/

Globalni oteplovani x ubytek stratosférického ozénu

HFC AND N20: TWO CLIMATE ENEMIES RELATED TO THE 0ZONE LAYER

Selected greenhouse gases emissions
Thousand million tonnes of CO>-equivalent

10 - -« Projections >
HFCs do not harm the ozone layer but
they are the major substitute for CFCs
and HCFCs in the refrigeration sector. A £
S Nitrous oxide is a greenhouse
uncertainty gas and deplete the ozone layer
(and will even-more after 2010) )
I Area of
uncertainty
Y
O 1 1 I I I L I 1 1 I I 1
1970 1980 2000 2020 2040 2060 2080 2100

Source: A. R. Ravishankara, John S. Daniel, Robert W. Portmann, Nitrous oxide (N20): The Dominant Ozone-Depleting Substance Emitted in the 21st Century,
Science, August 2009.
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Dusledky zmeny
Klimatu



Likely Scenarios if Climate Change Continues v SELECT CLIMATE IMPACTS

e——— §Mﬁn cum;uss “-“f _ "‘_:‘,-_». wa&numousmseucs
—=TER PE S ]

g .mcnusma muj — WEUS‘-' &’E‘s""?‘%’“ OCHANGWG YIELDS
" DECREASED SNOWPACK Lot ASED DISEASE
QSEVERE STORMS . , o RECEDING GLAGIER

LY WATER SHORTAGES @ TEDUCED Gnowme'sensons - mUNSUSTAINABLE DEVELOPMENT

L 5@ POPULATIONS AT RISK" P
° smsclss EXTINCTION <, CHANGING RANGE OF msenss TS
@ CHANGES IN PRECIPITATION | 2 F1os8 °F B'OD'VERS'"
@ RISING SEA LEVELS o FLOODING | /-

. @ DROUGHT e oCHANGING FORESTS

. WHAT YOU CAN DO TO HELP »

y IXI ( 15 million people affected

7,000 km? of land submerged + gg."}“ pocpie afiecied

\
p(( of land submerged "L

ity: Intergovernemntal Pannel on Climate


http://environment.nationalgeographic.com/environment/global-warming/gw-impacts-interactive/
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Observed impacts attributed to climate change for

Physical systems Biological systems Human and managed systems
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Europe
Snow & = Retreat of Alpine, Scandinavian, and leelandic glaciers (high confidence, major contribution from climate change)
Rivers & # Increase in rock slope failures in westemn Alps (medium confidence, major contribution from climate change)
Floods & Drought | * Changed accurrence of extreme river discharges and floods (very low confidence, minor contribution from climate change)
[18.3,23.2-3, Tables 18-5 and 18-6; WGI AR5 4.3]
‘ Terrestrial = Earfier greening, leaf emergence, and fruiting in temperate and boreal trees (high confidence, major contribution from climate change)
Ecosystems * Increased colonization of alien plant species in Furope, 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)

= Upward 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)

[4.3,18.3, Tables 18-7 and 23-6]

Caastal Erasion = Northward distributional shifts of zooplankton, fishes, seabirds, and benthic invertebrates in northeast Atlantic (high confidence, major contribution from diimate

& Marine change)

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

= Plankton phenology changes in northeast Atlantic (medium confidence, major contribution from climate 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)

[6.3,236, 30.5, Tables 6-2 and 18-8, Boxes 6-1 and CC-MB]

|
Confidence in attribution to mp:-ujuctshn . 15::; :mﬁ;ﬁ;;d martality to heat-related mortality in England and Wales, beyond changes due to exposure and health care (low confidence, major contribution
climate d‘laﬂge Physical systems * Impacts on livelihoods of Sami people in northem Europe, beyond effects of economic and sodiopolitical changes (medium confidence, major contribution from
R (B e dimate change)
= = * : % G « Stagnation of wheat yields in some countries in recent decades, despite improved technology (medium confidence, minor contribution from climate change)
- B = =4 = : » Positive yield impacts for some crops mainly in northern Europe, beyond increase due to improved technology (medium confidence, minor contribution from climate
: change)
very low med high vgry * Spread of bluetongue virus in sheep and of ticks across parts of Europe (medium confidence, minor contribution from climate change)

low high

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

7] indicates confidence Coastal erosion
N

fange andlor sea level effects *( (J& P—— :

ERees ssnvere PR TP (o LI LA s A s R e 3 ..°ut"ned symbols = Minor contribution of climate (hange

' Filled symbols = Major contribution of climate change



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
Cold d Id night d frost | Vi likel . . . ) .
0'd days, cold nignis and Irost fess ery likely Contraction of snow cover areas, increased thaw in Virtually certain
frequent over land areas . . .
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.
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People must hear both sides of the climate story
o 17

o NEW! Discover news with your friends. Give it atry. f LOGIN n
To get going, simply ':‘“r*r*ex_t with your favourite social network:

Cukrovka?

Klinické hodnoceni hleda dobrovolniky. Dal3i informace zde.

115

GLOBAL WARMING THREAT HEIGHTENED: UN ...

Global warming poses a growing threat to billions of people, top scientists
sayin a U.N. 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.


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
-l

-50% change 100% change No data

o —
TN, > P
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Source: World resources institute




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 jizZ dnes nadprodukce, pokles
produkce v rozvojovych zemich s nedostatkem potravin

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

-50% change 100% change No data
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Histeorie emisi CO, x zodpovednost reseni



https://www.youtube.com/watch?v=PJ9N01N2QuE

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?
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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?

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)
Temperature innorthern hemisphere

Mycenaeans ~1100 BC|
Centuries-long dry period Tang Dynasty
; Hittites 907 A
Western Roman Empire ; ~1200 BC D ‘
~250 to 500 AD L) | Century-long dry period Agricultural production
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Climate became ‘ dry period .,
extremely variable ‘ ; ¥ S
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~900 AD k e
Century-long Egyptian New Kingdom
dry period ‘ ~1100BC
Centuries-long dry period Population size
Akkadian Em
Tgége“ o ~22 3( Khmer Empire
Centuries-long dry period ~1300AD
FIOOGS and drough! \ ng ryp F'codg and drouqm WVar freq JUency
b Harrappan
: &'{ _ ~1800 BC 4
z;m:‘i::ﬁontmo AD © Shiftin monsoon rains 1500 1600 1700 1800 3
Year #
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Il ZPRAVY

Na Blizkem vychodé trva nejhorsi
- sucho za 900 let. Vedci se boji zménv
celém Stredomori

bar 4. brezna 2016 =« 13:50



http://www.reflex.cz/clanek/zpravy/69802/na-blizkem-vychode-trva-nejhorsi-sucho-za-900-let-vedci-se-boji-zmen-v-celem-stredomori.html

,INa zacatku arabského jara v Egypte
lide vysli do ulic mimo jiné kvali
nedostatku chleba. Ten vznikl, kdyz
Ciriané vykoupili vdechnu p$enici.

A Ciriané vykoupili psenici, nebot Cina
za sebou méla neobvykle suche léto
roku 2010. Stejné tak v Syrii

ve méstech protestovali farmari, kteri
sem emigrovali ze severozapadu
zeme. Emigrovali, protoze je globalni
oteplovani pripravilo o obzivu.

HN: A v Turecku?

V Turecku nynéjsi politicka krize
vznikla z toho, jak nalozit s imigranty
a jak se postavit ke kolapsu Syrie.
Oboji souvisi s proménami zivotniho
prostredi.”

©)
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Colours of Ostrava  Snyder Timothy  kniZni rozhovor  Pasela Prostor  Turecko

Pucisté v Turecku udélali chybu, Ze Erdoganovi nesebrali
telefon, fika historik Snyder

Timothy Snyder: Muslimsky svét
je prvni obéti zmén klimatu.
Prijdou dalsi ,,Syrie“

Svétové velmoci svymi chybami prispivaji k tomu, aby lidstvo Rozhovor
zapomnélo lekce, které mu udélil holocaust. Klimatické zmény %
nahrévaji tomu, aby se politici opé&t chopili my3lenky, Ze my jsme

vice neZ oni, varuje americky historik Timothy Snyder.

Do Prahy jste prijel prevzit cenu Nadace Dagmar a Vaclava Havlovych

Vize 97. Co pro Vas toto ocenéni znamena?

Je to pro mé obzvlasté velka pocta, protoZe tato cena vychazi z tradice,



]

COMMENT 2 December 2015

Climate as a cause of Syria’s conflict?
It’s far from settled

World leaders and commentators including Prince Charles talk up climate change as a
factor in Syria’s war, but its role is debatable, finds Fred Pearce

IT HAS been repeatedly claimed that refugees fleeing Syria are victims of climate change as well as victims of a
vicious civil, and now international, conflagration.

Scientific American declared that global warming “hastened” the war, and US president Barack Obama said “drought
and crop failures and high food prices helped fuel the early unrest”. The latest intervention comes from UK royal
Prince Charles, who echoed those views in a TV interview broadcast last week.

1 Centrum pro vyzkum
a toxickych latek
v prostredi

Colours of Ostrava  Snyder Timothy ~ kniZni rozhovor  Paseka  Prostor  Turecko

Pucisté v Turecku udélali chybu, Ze Erdoganovi nesebrali
telefon, fika historik Snyder

©  Daniet Konrd - vedouci kutturni rubriky 18. 7. 2016 0000 (akwalizovno 0246)  Kultura 5
i~

© Na ostravské diskusni f6rum Meltingpot o vikendu pfijel americky profesor
historie na Yaleové univerzité Timothy Snyder. G

* V rozhovoru hovofi o tureckém pokusu o vojensky prevrat a tvrdi, ze
udalosti takzvaného arabského jara mély ekologické pFiciny.
« “Podobné incidenty se budou opakovat, jestlize nezabranime proméné
Blizkého vychodu a severni Afriky v poust” Fik v rozhovoru.
4
Zalozte si ING Kon{
2zvghodnénou sazlf

i Timothy Snyder. Del

Nemuset o vikendu absolvovat tfi vystoupeni na debatnim féru Meltingpot, které se konalo
v rami festivalu Colours of Ostrava, americky historik Timothy Snyder by zcela jisté sledoval,
jak jdou d&jiny. Jako by nestatil brexit a teroristicky utok v Nice, ted do toho pfijde jests
pokus o vojensky put v Turecku, fika Snyder v sobotu odpoledne a hned si posteskne, ze

v Ostravé nemél dost Casu nejnovéjsi déni nastudovat.

rekiama

[TH.€zZ Nazory

E15.cz Zpravy Praha

Finance Média
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Timothy Snyder: Muslimsky svét
je prvni obéti zmén klimatu.
Prijdou dalsi ,,Syrie“

Svétové velmoci svymi chybami prispivaji k tomu, aby lidstvo Rozhovor
zapomnélo lekce, které mu udélil holocaust. Klimatické zmény %
nahrévaji tomu, aby se politici opé&t chopili my3lenky, Ze my jsme ,
vice neZ oni, varuje americky historik Timothy Snyder. -

12.10.20157:28 | Tweet G+ 0

Do Prahy jste prijel prevzit cenu Nadace Dagmar a Vaclava Havlovych
Vize 97. Co pro Vas toto ocenéni znamena?

Je to pro mé obzvlasté velka pocta, protoZe tato cena vychazi z tradice,






Zvysovani teploty atmosfery —
mozna reseni?



Zvysovani teploty atmosféry — reseni?
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% The Nobel Peace Prize 2007
Intergovernmental Panel on Climate Change , Al Gore

Share this: 1 E2 67 |

The Nobel Peace Prize
2007

IPCC

INTERGOVERNMENTAL
PANEL ON
CLIMATE CHANGE

Photo: Ken Opprann

Albert Arnold (Al)
Gore Jr.

Intergovernmental
Panel on Climate
Change (IPCC)

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”



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 2008-2012 (prumér z tohoto pétiletého obdobi) 0 5,2 % ve
srovnani s rokem 1990

- procenta snizeni jsou pro jednotlivé staty razna. EU se zavazala k 8%
redukci, stejné tak i CR — ratifikace 2002

=T
fx = &

Participation in the Kyoto Protocol
B signed and ratified

Signed, ratification pending

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



Zvysovani teploty atmosféry — reseni?

- 2012 v Dauha dojednan dodatek, kterym se
Kjotsky protokol prodlouzil do roku 2020, a zaroven
se urcité zemé (predevsim EU a par dalSich statu)
zavazaly k dalSimu snizovani emisi CO, ., (EU
napr. o 20-30 % ve srovnani s rokem 1990).

Navrh Politiky ochrany klimatu v Ceské republice
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http://www.mzp.cz/cz/navrh_politiky_ochrany_klimatu_2016

Uéinek Kj6tského protokolu?

CARBON CLIMB

Global atmespheric carbon dioxide concentrations have risen steadily since the Kyoto Protocol was signed.

)
.\J
(4]

B e e .

World European Union
economic crisis § climate-change
nackage

e

Europe starts Durban
emissions trading meeting

Atmospheric carbon dioxide (p.p.m.)

325 ¢ . — e
1990 1995 2000




Parizska dohoda (2015)

navaze na Kjotsky protokol od roku 2020

- cil: Zamezit rustu teploty o 2 °C oproti pfedindustr. obdobi
- platnost - 55/55, podepsaly jiz USA, Cina, Indie...

- vstoupila v platnost 4.11.2016

AP

Paris,France
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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 (viz dale)

- ekonomickym nastrojem snizovani emisi CO, jsou Obchodovatelna
emisni povoleni

Centrum pro vyzkum
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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 (viz dale)

- ekonomickym nastrojem snizovani emisi CO, jsou Obchodovatelna
emisni povoleni

- fixace vzdusného CO, do biomasy (napr. podpora vysadby Iesmch
porostu, atd.) x zemédélska plocha ' TR

- biopaliva ?

geoinzenyring?

Centrum pro vyzkum
toxickych latek
v prostredi
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http://www.atmos-chem-phys-discuss.net/7/11191/2007/acpd-7-11191-2007.pdf

@) pLanTTREES

Plant forests and regularly harvest them.
Trees are a carbon sink as long as they are
growing, and not allowed to rot.

Transforming Earth

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

. Location: unused farmland
‘

Ny

B
‘€ \ o e,

ﬁ»x\]

¥

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,

3 and bury it.

Location: the tropics, where growth is

Annual carbon savings by 2100

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

Plant trees [ $20-100

BECCS $50-250

Biochar i $10-300

Direct air capture [T $40-600

Iron fertilisation [ $30-300
Ocean liming i $50-180
Enhanced weathering [l $80-2000

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

BIOCHAR

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

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

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

dissolved CO2 to form carbonates. This.
__mayalso help corals by reducing ocean
‘I 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




PLANT TREES ‘ BIOCHAR ‘ IRON FERTILISATION

Plant forests and regularly harvest them. Burn plant material without oxygen to Trigger photosynthetic plankton blooms
S Trees are a carbon sink as long as they are make charcoal-like "biochar". This carbon in the ocean by dumping iron into areas
growing, and not allowed to rot. store can then be buried in soil, where it that don't have much. If the plankton
acts as a fertiliser. sinks, carbon is stored.
. Location: unused farmland .
Location: anywhere with rich plant growth Location: iron-depleted regions of the
BECCS (Bioenergy with carbon ~  ocean
capture and storage) . DAC (Direct air capture)

Suck out atmospheric CO2 by growing Build shipping-container-sized boxes full ’ OCEANLIMING

- ? biofuel crops like sugar cane, burn them of achemical "sponge" that sucks CO2 Throw lime into the ocean. It reacts with
for energy, capture the resulting CO2, out of the air, ready for burial. You may ~ dissolved CO2 to form carbonates. This
Y gy 9Pt need 100 million of them. ., may also help corals by reducing ocean
6, l acidification.

Location: the tropics, where growth is ; Location: windy and dry areas. More wind

means more air is driven through the

boxes, increasing uptake

|
Annual carbon savings by 2100

Bars show maximum possible for each technology =

Location: coral habitats

r

Cost per tonne of CO, captured

Plant trees [N $20-100

BECCS D $50-250

Biochar || $10-300

Direct air capture I $40-600

Iron fertilisation [ $30-300
Ocean liming i $50-180
Enhanced weathering JJj $80-2000

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

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




PLANT TREES

Plant forests and regularly harvest them.
Trees are a carbon sink as long as they are
growing, and not allowed to rot.

’ 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.

g
]
2

of achemical "sponge" that sucks CO2
of the air, ready for burial. You may
00 million of them.

h,

ad dry areas. More wind
athrough the

F
Annual carbon savings by 2100
Bars show maximum possible for each technology -

Cost per tonne of CO captured

Plant trees I $20-100

seces [ $50-250

Biochar |} $10-300

Direct air capture IR $40-600

Iron fertilisation || $30-300
Ocean liming |l $50-180
Enhanced weathering [Jj $80-2000

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

Locatio armland -
Location: anywhere with rich plant growth

BEC(Q N

cap @ DAC (Direct air capture)

S Build shipping-container-sized boxes full ‘

]

2 -« acidification.

IRON FERTILISATION

Trigger photosynthetic plankton blooms
in the ocean by dumpingiron 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

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




Fertilizace oceanu (nezameérna)

,200t from oil-burning ships is dumping about 1000 tonnes of soluble
iron per year across 6 million square kilometres of ocean, new
research has revealed.”

— Shipping lanes
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Saved by the sinks
Raée I i n iété Of all the carbon produced by human activity

since 1750 - nearly 2000 gigatonnes - about a
quarter has been absorbed by the |and

Carbon Carbon
emissions sinks

- pokryvaji 3 % zemske souse

- vazou 1/3 uhliku vazaného
suchozemskym systemem

- zména klimatu zpusobuje i

zmeny v téchto ekosystemech
Coal 673Gt

Oil 496Gt

Gas 202Gt

Cement 36Gt | Ocean 590Gt

Total land 528Gt

% C um pro vyzk
() el A Land use 590Gt
v prostredi

SOURCE: IPCC (2007) WG, GLOBAL CARBON PROJECT, CIAC, NOAA
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Jak vyvolat zadouci zmeny k lepsimu?

- popsani problému samo o sobe k reSeni problemu nepovede!

- jaké pocity film vyvolava?

AN INCONVENIENT TRUTH

Centrum pro vyzkum
toxickych latek
v prostredi


https://www.youtube.com/watch?v=Bu6SE5TYrCM

Jak vyvolat zadouci zmeny k lepsimu?

popsani problému samo o sobe k reseni problému nepovede!
zvelicovani, katastrofické scenare vedou k pocitu bezmoci
bezmocni a vystraseni nedokazi Celit vyzvam

v pripade jiz nastalé a nevyhnutelné katastroficke situaci se
lide chovaji iracionalnée

- jaké pocity film vyvolava?

AN INCONVENIENT TRUTH

vyzkum

Centrum pro \
toxickych latek
v prostredi



https://www.youtube.com/watch?v=Bu6SE5TYrCM

Souvislosti snah reseni otazky CC

- obecny problem env. otazek:
Jed a tady prijimat nakladna opatreni, abychom zamezili

problému v budoucnosti, ktery se navic stane jen s urcitou
pravdépodobnosti”

- skvély vychozi bod pro paralyzu

Ctmp vyzkum
ickych latek
p ostredi
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Souvislosti snah reseni otazky CC

- obecny problem env. otazek:

Jed a tady prijimat nakladna opatreni, abychom zamezili
problému v budoucnosti, ktery se navic stane jen s urcitou
pravdépodobnosti”

- skvély vychozi bod pro paralyzu

Umocnéno amorfnosti otazky CC:
- zadne terminy

- zadna geograficka lokace

- zadna jednotliva pricCina

- zadné jednotlivé reSeni

- zadny nepfitel

P ‘
7 /V//
% Centrum pro vyzkum ‘) /
() toxickych latek (

v prostredi




Jak vyvolat zadouci zmeny k lepsimu?

- nabidnout VizI lepsi budoucnosti, nikoliv strasit pohromou

12:20

- stanovit dostupna a realisticka reseni
- na urovni jednotliveu (viz ENvoie) az vlad

Centrum pro vyzkum
toxickych latek
v prostredi
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https://www.youtube.com/watch?v=P1YQs4Yprcc

Dalsi zajimaveé souvislosti CC

Centrum pro vyzkum
toxickych latek
v prostredi
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Science & Environment

' What is climate change?

® 22 October 2015 ' Science & Environment

LIMATE CHANGE %%
CONFERENCE 2015

[COP21]

What do nations want from COP 21?

In December, officials from across the world will gather in Paris, France, to
try to hammer out a deal to tackle global warming. Here's what we know and
don't know about the Earth’'s changing climate.

What is climate change?

The planet's climate has constantly been changing over geological time. The global
average temperature today is about 15C, though geological evidence suggests it
has been much higher and lower in the past.

However, the current period of warming is occurring more rapidly than many past

1 Centrum pro vyzkum
a toxickych latek
v prostredi


http://www.bbc.com/news/science-environment-24021772

Magazine

GW - terminologie

Is there a danger to environmental
jargon?

By Justin Parkinson
BBC News Magazine

® 5 hours ago = Magazine

The United Nations is promising a "universal
climate change agreement” when leaders from
almost 200 countries meet in Paris. But is the

In today's Magazine

jargon used in environmental discussions Do terrorists really think
actually putting people off the subject rather than they're going to win?

enthusing them?
The trouble with saying

"Under the Clean Development Mechanism, you don't want children

emission-reduction projects in developing countries Taking on Godzilla in
can earn certified emission reduction credits. These Alaska

saleable credits can be used by industrialized

countries to meet a part of their emission reduction 10 thinas wea didn't know

1 Centrum pro vyzkum
a toxickych latek
v prostredi



Fakticke namitky proti teorii GW

rada namitek jiz byla vyvracena, presto se stale objevuji

Home | Environment | MNews

Climate change: A guide for the perplexed

» 17:00 16 May 2007 by Michael Le Page
) For similar stories, visit the Climate Change Topic Guide

Our planet's climate is anything but simple. All kinds of factors influence it, @ PRINT B SEND %" SHARE

from massive events on the Sun to the growth of microscopic creatures in the
oceans, and there are subtle interactions between many of these factors.

et despite all the complexities, a firm and ever-growing body of evidence
points to a clear picture: the world is warming, this warming is due to human
activity increasing levels of greenhouse gases in the atmosphere, and if
emissions continue unabated the warming will too, with increasingly serious
conseguences.

Yes, there are still big uncertainties in some predictions, but these swing both
ways. For example, the response of clouds could slow the warming or speed
it up.

With so much at stake, it is right that climate science is subjected to the ]
most intense scrutiny. YWhat does not help is for the real issues to be Ihere's a lotf at stake with ¢
muddied by discredited arguments or wild theories.

©)
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http://www.newscientist.com/article/dn11462-climate-change-a-guide-for-the-perplexed.html

Global warming x global browning x acid rains
- dalsi priklady slozitych a nepredvidatelnych zpétnych
vazeb

LEADER 6 January 2016

We can't treat global browning as a
standaloneissue

Aninflux of dead organic matter is making lakes and rivers murkier. The problemreveals |
the interconnectedness of environmental issues

Centrum pro vyzkum
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https://www.newscientist.com/article/mg22930553-400-we-cant-treat-global-browning-as-a-standalone-issue/

Global warming x global dimming = 50. léta

Global Surface Temperature
GLOBAL LAND-OCEAN TEMPERATURE INDEX
Data source: MASA's Goddard Institute for Space Studies (GI1SS) This trend agrees with other global tomgoraturo records provided by the U.S. National

. the Japanese Meteorological Agency and the Met Office Hadley Centre /

in the U.K. Credit: NASA/GISS
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JNYONE remember global dimming? About 30 years ago, climatologists noticed a disconcerting trend in the amount
of sunlight reaching Earth’s surface. Measurements soon confirmed their suspicions: across the world from the 1950s
onwards, sunshine had declined by about 2 per cent per decade. In some places, it was down by as much as 10 per

he culprit turned out to be air pollution — particularly small particles of soot and droplets of sulphuric acid. People
soon raised concerns that dimming would hit agricultural yields and exacerbate climate change’s effect on weather

Global dimming was a real and serious problem, but smaller and easier to tackle than global warming. As factories
and power stations cleaned up their acts — at least with respect to smog and soot — dimming slowed and, in some
places, reversed. From about the mid 1980s onwards, the developed world has experienced brightening. As a result,

Sk little is heard of global dimming in the West these days, although it remains a problem for many parts of Asia, Africa

toxickye and South America.
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http://climate.nasa.gov/keyIndicators/

Zpétné vazby v klimatickém systému

Tipping point cascade

Big tipping points are interlinked, say researchers. Models estimate the
temperatures after which effects become inevitable. They also suggest all,
except the loss of Arctic seaice, are irreversible

have increased by
0.8°Csince early
20th century

collapses

Centrum pro vyzkum
toxickych latek
v prostredi

EmuE |ncreases likelyhood  mmmiDecreases likelyhood I Uncertain
7m of sea level rise, ArcStliJ?Sr:aerice
over many EEEERy
centuries o destabilised *
Greenland QN .
Kihbi icesheet WO 0.76°C
&~ collapses =
e m Yedoma
o
a 5 5 permafrost
= . - thaws
- -
- = = ) e o
s = - = Cooling over
¥ . = = Europe and ‘
= = — = North Atlantic Alpine
- o= = = glaciers
- o - =
- u = disappear
=2 o
= u > Atlantic
= o (M thermohaline @
= 3 circulation -
s %%ssusss shuts down .
- £ ° sennnnununs®
:
B
=
= = TEMPERATURE RISE °C
: : o
~ - " #//7 Emissions so far 4
= — commitus to 1.1°C .
o = g
-
= Between3.3mand West Global surfaca q
® Antartic 2
A bm sea levelrise { temperatures z
Ysuuunnnunn ice sheet g
3

©)




Ozelenovani planety — dobra zprava?

@ Climate Feedback About Scientific Feedbacks Blog Community  Cont

Analysis of Bjorn Lomborg's “.in many ways
global warming will be a good thing”

Published in The Telegraph, by Bjorn Lomborg - 5 May 2016

QO = =

14 scientists analyzed the article and estimated its overall scientific credibility to be ‘low' to 'very low.
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COMMENT 4 May 2016

An Earth made verdant by
greenhouse gases brings its own
dangers

Fresh evidence that carbon pollution is greening our planet will be billed as good news by
climate deniers. It isn't, says Olive Heffernan



https://www.newscientist.com/article/mg23030722-000-an-earth-made-verdant-by-greenhouse-gases-brings-its-own-dangers/

