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Mate radi fyziku?
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Co je pro nas fyzikalni faktor cislo 1?
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Co je pocasi a co klima (podnebi)?
PocCasi Klima
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Cervenec 2019
nejteplejsi mesic v dejinach mereni
Land & Ocean Temperature Percentiles Jul 2019

NOAA's National Centers for Environmental Information
Data Source: NOAAGIobalTemp v5.0.0-20190808
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Record Much Cooler than Near Warmer than Much Record
Coldest Cooler than Average Average Average Warmer than Warmest
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Srpen 2019
nejvyssi teplota more v déjinach meéreni

Global Sea Surface Temperatures: Top 50 Warmest Months Since 1854
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Srpen 2019
nejvyssi teplota more v déjinach meéreni

Global Sea Surface Temperatures: Top 50 Warmest Months Since 1854
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DEFINITIVE PROOFoF
GI.OBAL WARMING!

Z02Ul2p; :a| yolees

© riginal Artist

Reproduction =nghts obtainable from’
www. CartoonStock.com
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Co je to zmena klimatu?

Proces zmeny podnebi nasi planety

Neékdy oznacovano jako globalni oteplovani — teplota
Zeme se vlivem cClovéka zvysila o cca 1 °C od poloviny
19. stoleti

1 °C je malo .... nebo ne?

NE !l

Oteplovani totiz vede ke zménam pocasi na celé Zemi

Hlavni pfiginou je ZESILENI SKLENIKOVEHO EFEKTU
NASI ATMOSFERY
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Sklenikovy efekt

Some solar radiation Some of the infrared radiation
is reflected by / passes through the atmosphere.
Earth and the ' Some is absorbed by greenhouse
atmosphere / gases and re-emitted in all directions
by the atmosphere. The effect of

this is to warm Earth's

surface and the

Earth’s Surface lower atmosphere.

-

Some radiatio
is absorbed
by Earth’s
surface and
warms it
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Neni jenom oxid uhlicCity ...

Freony; 2%

oxid dusny; 6%

Metan; 16%

CO2
(lesnictvi,
puda); 11%

CO2 (fosilni
paliva a
pramysl); 65%
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Zesileni sklenikove efektu vlivem cloveka
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Jaka lidska cinnost meni klima?
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Kde se sklenikoveé plyny berou ...?

zemeédélstvia
lesnictvi; 24%

vyroba elektriny
a tepla; 25%

jind energetika;

pramysl; 21%



Global temperature change (1850-2018)
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Jak pribyva emisi CO,

Global Fossil CO, Emissions
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8 36.8 Gt CO,
A 0.6% (-0.2%—1.5%)
30 -
20 -
10 | 5
0

1960 1970 1980 1990 2000 2010 2019

projected




KATEDRA FYZIKY ATMOSFERY e Matematicko-fyzikalni fakulta ¢ Univerzita Karlova v Praze H

Vyvoj koncentraci CO, 800 000 let nazpet
escomin:— 410.73 ppm

Ice-core data before 1958. Mauna Loa data after 1958. q
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Vice CO, v oceanu je problem ....

- OCEAN ACIDIFICATION

HOW WILL CHANGES IN OCEAN CO; absorbed from the atmosphere

CHEMISTRY AFFECT MARINE LIFE?
3 ' ‘

COMRL,OAGCO; SHOINGO;

carbon water carbonate 2 bicarbonate
dioxide ion ions

consumption of carbonate ions impedes calcification

Kyselost oceanu se zvysila o cca 30 % (pokles pH 0 0,1)
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Jak zmena klimatu ovlivni nasi planetu?

V. mnoha oblastech a podobach ...

zvysSovani
Si teploty extre
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Jak zmena klimatu ovlivni nasi planetu?

V. mnoha oblastech a podobach ...

yssi teploty a sucho
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Jak zmeéna klimatu ovlivni nasi planetu?

V. mnoha oblastech a podobach ...
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Jak zmena klimatu ovlivni nasi planetu?

V. mnoha oblastech a podobach ...




KATEDRA FYZIKY ATMOSFERY e Matematicko-fyzikalni fakulta e Univerzita Karlova v Pra

Jak zmeéna klimatu ovlivni nasi planetu?

V. mnoha oblastech a podobach ...
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Jak zmena klimatu ovlivni nasi planetu?

* V. mnoha oblastech a podobach ...

oteplovani more a zvysovani kyselosti
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Jak zmena klimatu ovlivni nasi planetu?

* V. mnoha oblastech a podobach ...

’ ,ny_Rﬁ,,t_om,_ 1 gdqadnou jenom na cloveéeka ...
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Je zmeéna klimatu hrozba?

1 ...vubec

y

10 ... velmi vazna
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Pozor na dezinterpretace
a ,,fake news*
tykajici se zmeény klimatu ...

ALTERNATIVE FACT #3
CrLmvaTe CHANGE

Is F'age News
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Klima se menilo vzdy a menit bude

® A n O a I e Final Draft (7 June 2013) Technical Summary IPCC WGI Fifth Assessment Report
1.0F Land surface air temperature: 4 datasets g: ‘_,rr:p;ip:enc temperature;
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Figure TS.1: Multiple compl y indi s of a changing global cllmate Each line representsanmdependently
derived estimate of change in the climate element. The times series p d are d in chapters 2, 3, and 4. In

each panel all datasets have been normalized to a common period of record. A full demllmg of which source datasets go
into which panel is given in Chapter 2, Supplementary Material 2.SM.5 and in the respective chapters (See also FAQ
2.1, Figure 1). {2.4,2.5,3.2,3.7,4.5.2,4.5.3}
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Global temperatures: Human and natural factors, 1850-2017

+ Dbserved === All Factors = Greenhouse Gases = Aprosols = Land Use
= Ozone Solar == Volcanoes

1.5C

1.0C

0.5C

00C

-0.5C
1850 1875 1900 1925 1950 1975 2000

CB



NH temperature anomaly (°C from 1881-1980)

1.0

-1.0
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... a stredoveke optimum nebylo teplejsi
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Vodni para je nejdulezitéjSim
sklenikovym plynem

* To sice ano, ale je urCovana teplotou vzduchu

« Zvyseni CO, a nasledné otepleni vedou ke zvyseni
mnozstvi vodni pary a ta k dalSimu otepleni (vice zadrzuje
infraCervenou/tepelnou radiaci vyzarovanou ze zeme do
kosmu)

* Vzhledem k nelinearité procesu v atmosfére staci i mala
zména koncentrace CO, zpusobit vyraznou odezvu



KATEDRA FYZIKY ATMOSFERY e Matematicko-fyzikalni fakulta ¢ Univerzita Karlova v Praze

Oteplovani muze byt fajn

 Lidi maji radeji teplejSi (a sluneCnéjsi) pocCasi
« Lze osidlovat i obhospodarovat nove oblasti

* Jenze, na zaklade dostupnych studii Ize konstatovat, ze:

— jakékoliv otepleni nad 1 °C ma celkové naklady/dopady negativni —
tedy dava ekonomicky smysl jednat



KATEDRA FYZIKY ATMOSFERY e Matematicko-fyzikalni fakulta ¢ Univerzita Karlova v Praze

Oxid uhlicity je dobry (pro rostliny ...)

« Zatim byl dopad na ceny rostlinné produkce negativni —
extrémy pocasi totiz pusobi lokalné rozsahlé vypadky
produkce

+ Ani potd¥ B oblasti ve
vyssich] jdy
oteplova

- A navicj &% sahu Zivin
(=> nutn rodukci)
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Za vsim hledej slunce (jeho aktivitu ...)

300

200

Sunspot Number
o
o

o

(?)

:Maunder:
:Minimum:
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Jenze ...

Temperature vs Solar Activity

Solar Irradiance Temperature
11-year average

Yearly
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T source: GISTEMP 3.1
TSI source: SATIRE-T2 + PMOD
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A mirné zvyseni slunecni aktivity mezi lety 1870 a 2010
prispélo k otepleni 0 0,02 °C az 0,1 °C
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Jaky je tedy vliv &lovéka?

Q: How have the IPCC reports changed through time?

(1990-2013)

. Armount O'F Human—caused Wa rr‘ning

4 \. N .f" ™ f”- ™
‘x H A x ,-f
W a ™y s -
! J "_J ' n l | n '
\_J
- L
1990 1995 2001 2007 2013
The report did not "The balance of Hurnan-emitted Hurnan-emitted Human-emitted
quantify the human evidence suggests  greenhouse gases greenhouse gases  greenhouse gases
contribution to global  a discernible are likely (67-90% are very likely (at are extremely likely
Warming. hurnan influence chan-::e:] responsib|e least 90% chance} (at least 95%
on climate.” for more than half of  responsible for chance) responsible

mere than half of
Earth’s temperature
increase since 1951,

Earth’s temperature
increase since 1951,

for more than half of
Earth's temperature
increase since 1951,
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Zména klimatu v Cesku?

Y e .:;:;. Le -“‘i."f'
T AR
=

’ 4 f 0y
» . \-‘. ) "1 4
2y S \\ﬁ‘{m_ : LY EAT s ) A
0 » Vol : |.\" \ LA SR \ 6
N oo ,
Sl . — . B 3
’ = A ¥ h
. g e 4 5




14

13

12

11

10

KATEDRA FYZIKY ATMOSFERY e Matematicko-fyzikalni fakulta ¢ Univerzita Karlova v Praze H

Pramérna rocni teplota vzduchu v Praze -

Klementinu
(1775-2018)

1775
1783
1791
1799
1807
1815
1823

1831
1839
1847
1855
1863
1871
1879
1887
1895
1903
1911
1919
1927
1935
1943
1951
1959
1967
1975
1983
1991
1999
2007
2015
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Zména klimatu v Cesku?

Dochazi k oteplovani, roste pocet teplych a

dnt i noci, klesa pocet dntl studenych

Mnozstvi ro¢nich srazek se priliS nezméni — rozdily mezi
modely

Méni se charakter srazek —
(bourky) a zaroven se zvysuje pocet za sebou jdoucich

dnu bez srazek

Zmena zimnich srazek — , problém s podzemni
vodou

Kvlli zvySené teploté a nevyrazné zméné v mnozstvi srazek
roste vypar a tedy

spotieba pudni vlahy rostlinami = dalSi vysusovani
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A co bude dal?

140
8 SSP5: Rapid growth SSP3: Regional rivalry | -5c
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S 100 4-5°C
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g 50 " s ——
£ M\
@
o 0 SSP2: —
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2 -40
e (P ﬁ\ %

3140 — \\%‘- ,
o SSP1: Sustainability ——— SSP4: Inequality I >5C
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=z 40

1980 2020 2060 2100 1980 2020 2060 2100
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Co by melo byt dal !!1"???

Global CO, Emissions
0%

25%
1 20 Gt B 50% (median)
CO 2 75%

100%

Baseline (n=56)

Above 2°C (n=133)

Lower 2°C (n=74)
Higher 2°C (n=58)
1.5°C low overshoot (n=44)

1.5°C high overshoot (n=37)

2000  20202930204020502060 2080 2100
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2100 WARMING PROJECTIONS ﬂ?‘\‘éé"ié?‘?
Emissions and expected warming based on pledges and current policies Tracker
700 Dec 2018 update
Warming projected
150 by 2100
Baseline
4.1-4.8°C
100

Current policies
3.1-3.5°C

50 /-

Global greenhouse gas emissions GtCOe /year

2.7-3.0°C

0 — 2°C consistent
1.6-1.7°C

1.3°C

-50
1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
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Vyvoj teplot za 65 milionu let a
predpokladané moznosti dalsiho vyvoje

Pal | Eocene | Oli | Mio Pliocene | Pleistocene Holocene
L] S. Hemisphere Ice Sheets F 18
T N. Hemisphere Ice Sheets
10+
mid-Holocene
5 >
early Eocene
oo e i ot o I K v v P o i
-51
~——— EPICA Dome C
——— Zachos et al. (2008) ——— Lisiecki & Raymo (2004) ~—— NGRIP Marcott et al. (2013) —— HadCRUT4
60 40 20 5 3 1 300 100 20 10 1850 2150
Myr Before Present kyr Before Present Year CE
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A co se s , tim*“ da delat???

MITIGACE

ADAPTACE
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Mitigace

Adopt a low-carbon and

pro-green
lifestyle

<9

il

Reduce waste
and recycle
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Adaptace
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Par slov na zaver ...

« Extréemy jsou prirozenou soucasti klimatu Zeme, ale pri
oteplovani kvuli sklenikovym plynum roste jejich Cetnost a
extremita

« Klimaticky systém je nelinearni — mala zména muze
vyvolat masivni odezvu

* Mimoradne citlivé jsou hlavne arktické oblasti — jakmile
roztaje led, bude to mit dramatické dopady
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¢

... je nutne jednat okamzit

-
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Kde se o (nejen zmeéneé klimatu)
dozvedet nejvice?

« Na katedre fyziky atmosféry MFF UK v Praze
(kfa.mff.cuni.cz)

\
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Dekuji Vam za pozornost




