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UZEMNI TEPLOTY UZEMNI TEPLOTY
HOME HOME
Uzemni teploty Uzemni teploty v roce 1961
Vysvétlivky:
Primérna mésiéni teplota vzduchu ve srovnéni s normalem 1961-1990 na Uzemi CR a jednotlivy | T = teplota vzduchu [°C]
N = dlouhodoby normal teploty vzduchu 1961-1990 [°C]
e 1961, 1962, 1963, 1964, 1965, 1966, 1967, 1968, 1969, 1970 O = odchylka od normalu [°C]
Kraj
e 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990 nuunﬂﬂ-nnm
il =374 7| 157 07 0721 11672 1572 iS5 77 [570| WS4 §277 =372
* 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000 Ceska republika N -2,8 -1,1 2,5 7,312,3 15,5 16,9 16,4 12,8 8,0 2,7 -1,0 7,5
+ 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010 Q%8 (&8 2514 50,0 107 =17 204 | 2.2 5.4 10,0 52,2 108
T -2,8 2,6 6,1 11,5 10,7 16,7 15,9 16,2 158 9,8 2,9 -2,4 8,6
e 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020 - operativni data Praha a Stfedogesky N -2,0 -0,4 3,4 8,1 13,0 16,3 17,8 17,2 13,6 8,6 3,3 -0,2 8,2
Primérna mésiéni teplota vzduchu ve srovnani s normalem 1981-2010 na Gzemi CR a jednotlivy O BOE |0 2e7 | 2 52,3 N0 (55,9 21,0/ 22 L2 20,8 522 0.
ili|=3;9|F136] 4,7/ |110;3| 89,7/ 15,6 [14,8| 15,4 k14,8 W 8,3! F271 =38! 8775
* 1961, 1962, 1963, 1964, 1965, 1966, 1967, 1968, 1969, 1970 Jihogesky N -2,8-1,3 2,3 6,9 11,8 15,1 16,7 16,0 12,5 7,5 2,4 -1,2 7,1
e 1971, 1972, 1973, 1974, 1975, 1976, 1977, 1978, 1979, 1980 Ot 28 24| 34 =8| 0,513 =0.5 | 2,3 0,8 =0;3 =21 10,4
T -3,2 2,352 10,6 9,6 15,5 14,8 15,3 15,3 8,7 2,2 -3,1 7,8
« 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990 Plzefisky N -2,7|-1,3/2,3 6,8 11,7 /15,0 16,5 15,9 /12,5 7,5 2,3 -1,1 7,1
1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000 S R e e e
: % i i i g ¢ i é 4 T-34 1,643 96 84 144 13,4 14,2 14,7 84 19 -3,3 7,0
e 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010 Karlovarsky N-2,6 -1,3 24 69 11,5 14,8 16,2 15,7 12,2 7,4 2,2 -1,4 7,0
0-08 2919 2,7 -3,1 -0,4 -2,8 -1,5 2,5 1,0-0,3 -1,9 0,0
. 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020 - operativni data T _3,4 2,2 5’7 10,9 10,0 16,1 15,2 15,6 15,2 9'4 2,5 _2,7 8,1
Pozndmka: S nové zvefejnénymi tabulkami Uzemnich teplot a srdZek ve srovnani s normale Ustecky N -24-0928 75124 15,8 17,2 16,6 12,9 8,1 2,9 -0,6 7,7
normalem 1961-1990. Hodnoty uUzemnich teplot a srdzek byly pro celé obdobi od roku 1961 o-10 3,129 34 -24 03 -20-10 2,3 1,3-04-2,1 04
napoétené jednotnou metodou interpolace, kterd je shodnéd i s metodou vypoétu normald 1981-2( T -3,7 1,344 9,9 9,2 154 14,1 14,3 14,0 9,0 2,4 -3,4 7,2
Filnmem % LY} ey 409 A LY Fiagemgn e RgEmerepn Kyrgmreryy Ryhy e S dnac 4 54 4 c c A
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Primérné roc¢ni teploty v CR
Zdroj dat: CHMU. Teplota se od roku 1961 zvysila o 1,9 °C.
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PRUMERNA ROCNI TEPLOTA V CR

Teplota se od 1961 zvysila0 2,0 °C
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Pristup vs pristupnost

Rozdil v energii, kterou musim vynalozit
na to, abych z dostupnych dat dokazal
vytahnout vyznam



Mitigation Pathways Compatible with 1.5°C in the Context of Sustainable Development Chapter 2

Characteristics of these pathways, such as emissions reduction rates,
time of peaking, and low-carbon energy rates, can be

(see Supplementary Material 2.5M.1.3), examining sensitivity to
ions regarding:

assessed as being consistent with 1.5°C. However, they cannot be
assessed as ‘requirements’ for 1.5°C, unless a targeted analysis
is available that specifically asked whether there could be other

* socio-economic drivers and developments including energy and
food demand as, for example, characterized by the Shared Socio-
Economic Pathways (SSPs; Cross-Chapter Box 1 in Chapter 1)

near-termdl levels of

1.5°C-consistent pathways without the characteristics in question. ARS
already assessed such targeted analyses, for example, asking which
technologies are important in order to keep open the possibility of
limiting warming to 2°C (Clarke et al., 2014). By now, several such
targeted analyses are also available for questions related to 1.5°C
(Luderer et al., 2013; Rogelj et al,, 2013b; Bauer et al., 2018; Strefler
et al, 2018b; van Vuuren et al,, 2018). This istingui

the NDCs
the use of bioenergy and the availability and desirability of carbon
dioxide removal (CDR) technologies

Alarg ber of these scenari llectedina io datab:

between ‘consistent’ and the much stronger concept of required
characteristics of 1.5°C pathways wherever possible.

Ultimately, society will adjust the choices it makes as new information
becomes available and technical learning progresses, and these
adjustments can be in either direction. Earlier scenario studies have
shown, however, that deeper emissions reductions in the near term
hedge against the uncertainty of both climate response and future
technology availability (Luderer et al., 2013; Rogelj et al.,, 2013b; Clarke
et al, 2014). Not knowing what adaptations might be put in place in
the future, and due to limited studies, this chapter examines prospective
rather than iteratively adaptive mitigation pathways (Cross-Chapter
Box 1 in Chapter 1). Societal choices illustrated by scenarios may also
influence what futures are envisioned as possible or desirable and
hence whether those come into being (Beck and Mahony, 2017).

213 New Scenario Information since ARS

In this chapter, we extend the AR5 mitigation pathway assessment
based on new scenario literature. Updates in understanding of
dimate sensitivity, transient climate response, radiative forcing, and
the cumulative carbon budget consistent with 1.5°C are discussed in
Sections 2.2.

Mitigation pathways developed with detailed process-based
integrated assessment models (IAMs) covering all sectors and regions
over the 21st century describe an internally consistent and calibrated
(to historical trends) way to get from current developments to
meeting long-term climate targets like 1.5°C (Clarke et al., 2014). The
overwhelming majority of available 1.5°C pathways were generated
by such 1AMs, and these pathways can be directly linked to climate
outcomes and their consistency with the 1.5°C goal evaluated. The
ARS similarly relied upon such studies, which were mainly discussed in
Chapter 6 of Working Group Il (WGlII) (Clarke et al, 2014).

Since the ARS, several new, integrated multimodel studies have
appeared in the literature that explore specific characteristics of
scenarios more stringent than the lowest scenario category assessed
in ARS that was assessed to limit warming below 2°C with greater
than 66% likelihood (Rogelj et al., 2015b, 2018; Akimoto et al.,, 2017;
Marcucdi et al, 2017; Su et al,, 2017; Bauer et al,, 2018; Bertram et
al., 2018; Grubler et al,, 2018; Holz et al.,, 2018b; Kriegler et al., 2018a;
Liu et al, 2018; Luderer et al, 2018; Strefler et al, 2018a; van Vuuren
et al,, 2018; Vrontisi et al,, 2018; Zhang et al,, 2018). Those scenarios
explore 1.5°C-consistent pathways from multiple perspectives

for the of this Special Report (Supplementary
Material 2.5M.1.3). Mitigation pathways were classified by four
factors: consistency with a temperature increase limit (as defined by
Chapter 1), whether they temporarily overshoot that limit, the extent
of this potential overshoot, and the likelihood of falling within these
bounds.

Specifically, they were put into classes that either kept surface
temperature increases below a given threshold throughout the 21st
century or returned to a value below 1.5°C above pre-industrial levels
atsome point before 2100 after temporarily exceeding that level earlier
— referred to as an overshoot (0S). Both groups were further separated
based on the probability of being below the threshold and the degree
of overshoot, respectively (Table 2.1). Pathways are uniquely classified,
with 1.5°C-related classes given higher priority than 2°C classes in
cases where a pathway would be applicable to either class.

The probability assessment used in the scenario classification is based
on simulations using two reduced-complexity carbon cycle, atmospheric
composition, and climate models: the ‘Model for the Assessment of
Greenhouse Gas-Induced Climate Change’ (MAGICC) (Meinshausen
et al, 2011a), and the ‘Finite Amplitude Impulse Response’ (FAIRv1.3)
model (Smith et al, 2018). For the purpose of this report, and to facilitate
comparison with ARS, the range of the key carbon cycle and climate
parameters for MAGICC and its setup are identical to those used in
AR5 WGIII (Clarke et al, 2014). For each mitigation pathway, MAGICC
and FAIR si ions provide ilistic estimates of i
concentrations, radiative forcing and global temperature outcomes until
2100. However, the classification uses MAGICC probabilities directly for
traceability with ARS and because this model is more established in the
literature. the overall i is based on
results from both models, which are considered in the context of the
latest radiative forcing estimates and observed temperatures (Etminan
etal, 2016; Smith et al., 2018) (Section 2.2 and Supplementary Material
2.5M.1.1). The comparison of these lines of evidence shows high
agreement in the relative temperature response of pathways, with
medium agreement on the precise absolute magnitude of warming,
introducing a level of imprecision in these attributes. Consideration of
the combined evidence here leads to medium confidence in the overall
geophysical characteristics of the pathways reported here.

In addition to the characteristics of the above-mentioned classes,
four illustrative pathway archetypes have been selected and are used
throughout this chapter to highlight specific features of and variations
across 1.5°C pathways. These are chosen in particular to illustrate the
spectrum of CO, emissions reduction patterns consistent with 1.5°C,
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Emitted Resulting atmospheric rati H icci i Level of
Somipeae Arers Radiative forcing by emissions and drivers ertiercs
[ ) [ y I
8 CO, CO, : : ; 1.68[1.33102.03] | VH
o
8 i [ I | l
F CH, COo, H,O* CH, | | | | 0.97[0.74t01.20] | H
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<z | | | | , I
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% * ‘ | | | | | |
T
EAerosols and | Mineral dust | I_l.h | l I 0.27[-0.77100.23] | H
S precursors | organic carbon Black carbon | I | -0.27[-0.77 t0 0.23]
% (Mineral dust, | | | | | |
. NH,, . . |
Organic carbon Cloud adjustments | | I | 055[1.3310-008]| L
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I I | T | f
Albedo change | | e | | | I -0.15[-0.25t0-0.05] | M
due to land use . . | |
- . T T | T |
s itz [ I fo! | I | ' 0.05[0.00t0 0.10]| M
3 solar irradiance | | | | | |
2.29[1.13t0 3.33]
. 2011 H
Total anthropogenic |
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Data casto davaji smysl az v kontextu.
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PRUMERNA ROCNi TEPLOTA V €R
Teplota se od 1961 zvy3ila0 2.0 °C
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VYVO) SVETOVE TEPLOTNI ANOMALIE

‘Svét je nyni 0 0,8-1 °C teplejsi nez v letech 19511980
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EMISE SKLENIKOVYCH PLYNU V CR PODLE SEKTORU

Celkové emise €R za rok 2016
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ZPOPLATNENI EMISI: ROZSIRENI VE SVETE

V mnoha zemich

PORADI STATU EU PODLE EMISi SKLENIKOVYCH PLYNU zaserzoe

CELKOVE ROCHI EMISE

ROCNI EMISE NA OBYVATELE
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EMISE SKLENIKOVVCH PLYND SVETA

Celkové ro&ni emise podie
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EMISE SVETOVYCH REGIONU PREPOCTENE NA 0SOBU

Srovnani wybranji

/tovjch regiond podie roSnich emisi skienikovych plynd na osobu
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PROC JE OTEPLENI O VICE NEZ 1,5 °C PROBLEM? [1/3]
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EMISE SKLENiKOVVCH PLYNU STATO EU

Celkové roéni emise statd EU za rok 2016 méfené v milionech tun C0,eq*

SROVNAN{ MITIGACNICH OPATREN{

Mezinaroani ménovj fond ukazuje, proé jsou uhiikovi dafi a emisni povolenky efekctivni opatfen
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SROVNANI EMISi SKLENIKOVYCH PLYNU NA OBYVATELE
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Vyvoj koncentrace CO, v atmosfére

Dnesni koncentrace CO, dosahuji hodnot, které na Zemi nebyly za celou dobu existence lidstva
ppm (parts per milion) je j¢ t \

entrace 400 ppm mosféie znamend,
jonu molekul

800 000 let 2018 let

406 ppm

koncentraci CO; je zplisok
spalovanim fosilnich paliv

dob ledovjch a meziledovych
| i
- my '\+
.\ | I T
I\ | rok 1698
[ A o WA prvni pari st
\J \
0 ppm o
Homo Saplens
00 000 pr: n. | 600 000 pi. n.| 400 000 pF n 200000 pi. n. 0 500n.l.  1000n.l 1500n.l  2000n.1

ace 00, pochéze]i z analjzy ledovcovjch vrtis
1idé a z primych méfeni na Mauna Loa

Od primyslové revoluce rostou koncentrace oxidu uhlicitého vysoko nad hodnoty, které byly na planeté
béhem poslednich 800 000 let a vyrazné zvysuji sklenikovy efekt a zptsobuji globdlni oteplovdni. Data
pochdzi z analyzy ledovcovych vrtt EPICA v Antarktidé a z pfimych méfeni na Mauna Loa, Hawai.

JAK CIST TENTO GRAF?

Koncentrace uvadime v jednotkach ppm & .

prvni nalezy Homo sapiens maji stari pfiblizné 300 000 let).
Béhem poslednich 2 000 let byly koncetrace CO, az do roku 1750 stabilné v rozmezi 275-280 ppm.

INFOGRAFIKY ™ STUDIE VICE ¥

KE STAZENI

Libi se vam nase infografika? Stahnéte
si ji a pouzivejte dal!

PDF  SVG PNG ¥

PODKLADOVA DATA

Chcete vidét konkrétni cisla? Stahnéte
si nas zpracovany dataset, nebo ten
pivodni, ze kterého vychazime.

NaSe zpracovana data&

Zdrojova data ¥

SDILENi A LICENCE

Vsechny nase infografiky jsou
k dispozici pro dalsi pouziti pod
licenci CCBY 4.0

f v <

V poslednich 800 000 letech se koncentrace CO, pohybovaly v rozsahu 170-300 ppm a koliséni edpovidalo stfidani dob ledovych a meziledovych (pro srovnani:

0d primyslové revoluce, tedy pfiblizné od roku 1750, koncentrace CO; rychle rostou a dosahuji vy$sich hodnot nez kdykoliv za polednich 800 000 let.

Priimérné tempo riistu se navic také zrychluje: v letech 1750-1949 koncentrace CO; rostla o 2,1 ppm za dekadu, v letech 1950-1999 bylo tempo rlistu 11,8 ppm za

dekadu a v letech 2000-2019 koncentrace CO; rostla tempem 21,7 ppm za dekadu.

hodnoty 414,7 ppm, nejnizsi namérené hodnoty 2019 byly 408,5 ppm.

Koncentrace CO; v pritbéhu roku kolisa o priblizné 5 ppm, maximum nastava na jare, minimum na podzim. V kvétnu 2019 dosahly priimérné koncentrace CO;,

Jednotka ppm znamena parts per million, tedy oznacuje pocet castic v jednom milionu, podobné jako procento [%], tedy per cent znamena pocet ve stovce

a promile [%o] oznacuje pocet v tisici. Koncentrace 400 ppm znamena, ze v jednom milionu molekul vzduchu je 400 molekul oxidu uhlicitého, co odpovida 0,4 %o

nebo 0,04 %.

JAK SE MERI HISTORICKE KONCENTRACE CO,?

Vzorky ledu z hloubkovych ledovcovych vrti (az 3800 m) obsahuji velmi stary led (az 800 000 let). Fyzikalni vlastnosti tohoto ledu vypovidaji o podminkach

v dobach, kdy led zamrzl. Z mnozstvi isotopti kysliku a vodiku lze urcit tehdejsi priimérnou teplotu planety, z bublinek zachycenych v ledu lze urcit slozeni

tehdejsiho vzduchu.

hloubky 3 190 m a odpovidajici stari ledu je 798 000 let (data EPICA).

0d roku 1958 se méfi pfimo koncentrace CO, ve vzduchu na Mauna Loa, Hawai, jako souéast ,Scripps CO, program® .

Starsi data (0-800 000 let pred soucasnosti) pochazeji z projektu EPICA (European Project for Ice Coring in Antartica), konkrétné z vrt(i ,Dome C*, které sahaji do

Mladsi data (0-2 000 let pred soucasnosti) jsou slozenim soucasnych méreni na Mauna Loa, Hawai a méreni z ledovcovych vrti na Jiznim polu (data Scripps ).
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Jak zmirnit dopady klimatické zmény

Zprava Mezindrodniho ménového fondu vydand v fijnu 2019 zdlrazriuje zasadni roli INTERNATION
fiskélnich néstroji pro mitigaci klimatické zmény. Fiskalni néstroje jsou opatieni

zalozena na danich a rozpoctovych vydajich jako napriklad dan z pridané hodnoty, dan FISCAL
z tabaku nebo pojisténi v nezaméstnanosti. Pro zmirnéni klimatické zmény mohou MONITOR
H

e Clim

vlady pouzit uhlikovou dan, obchod s emisnimi povolenkami, regulace nebo systém
poplatkd a prispévka.

HLAVNi ZAVERY

¢ Uhlikova darn uvalend na producenty fosilnich paliv je nejefektivnéjsim

PUBLICATIONS

opatfenim pro mitigaci klimatické zmény, nebot ponechavad na firméach HOW TO MITIGATE CLIMATE

a domacnostech volbu nejméné nakladného zplsobu snizeni spotreby energii CHANGE
aemisi.
° Autor: FISCAL MONITOR
e Siroka politicka podpora je nezbytna pro pfijeti potfebnych opatfeni. Pfijmy Instituce: International Monetary Fund
z uhlikové dané mohou byt vyuzity pro zmirnéni dopadii na nizkopfijmové Rok vydani: 2019

skupiny a nejvice zasaZené regiony, jako investice do ¢istSich technologii nebo ISBNO/E-Lal351 0330

na podporu ekonomiky sniZzenim dani z pfijmu.

Globalni primérna cena za emise sklenikovych plyni je $2/t CO2, avSak omezeni
globélniho otepleni do 2 °C vyZaduje cenu $75/t CO2 v roce 2030. Mezinarodni FEF il
spoluprace zemi je klicova, napfiklad v zavedeni minimalni ceny za emise
sklenikovych plyni. Pro rozvijejici se zemé mGze byt stanovena nizsi minimalni

cena nebo mohou obdrzet pfimou finanéni podporu.

SHRNUTI

Pokud nebudou prijata efektivni opatreni pro mitigaci klimatické zmény, globalni teplota se do roku 2100 zvysi priblizné o 4 °C v porovnani s predindustrialni érou.
Emise sklenikovych plynt pfedstavuji Externalita B na narodni i globalni drovni - producenti sklenikovych plynd a staty s vy3Simi emisemi zpGsobuiji ostatnim
dodatecné naklady v podobé klimatické zmény, za které viak nemusi platit. Opatfeni na narodni trovni pfenasi naklady klimatické zmeény zpét na firmy vypoustéjici
sklenikové plyny, tim narovnavaji trzni prostfedi a poskytuji firmam i domacnostem pobidky k uspofe energii ¢i k pfechodu na ¢istsi technologie. Zadna zemé viak
nemtze problém klimatickych zmén vyresit sama a mezinarodni spoluprace je nezbytna, aby vsechny zemé prijaly potrebna opatfeni a neprenasely svdj dil
odpovédnosti na ostatni staty.

Fiskalni opatfeni pro mitigaci

studie pfedstavuje ¢tyfi zakladni rozpoc¢tova opatfeni pro Mitigace B klimatickych zmén a porovnava G¢innost na zakladé riznych hledisek.

Uhlikova daii: danové zatizeni producentt fosilnich paliv podle celkového obsahu uhliku.
Obchodovani s emisnimi povolenkami: firmy mohou emitovat sklenikové plyny, pouze pokud maji povolenky v odpovidajici vysi emisi. Celkové mnozstvi

emisnich povolenek je stanoveno vladou a firmy s nimi nasledné volné obchoduji.
Poplatky a pfispévky: produkty a aktivity s nadprimeérnymi emisemi jsou zatizeny poplatkem, oproti tomu produkty a aktivity s podpriimérnymi emisemi

obdrzi prispévek. Opatfeni je zpravidla prijmove neutralni.

Regulace: napriklad standardy pro emise motorovych vozidel a pro Ucinnost elektrickych spotrebicii nebo minimalni zastoupeni obnovitelnych zdroji
v energetice.

Na zaklade srovnani posuzovanych kritérii je nejefektivnéjsim fiskalnim opatfenim uhlikova dan. Zatizenim producent fosilnich paliv se opatreni promita do siroke
Skaly lidskych ¢innosti, ve kterych motivuje k vyuzivani ¢istsich technologii a produkti. Napfiklad zvyseni cen pohonnych hmot povede ke zvyhodnéni lokalnich
producenttl, drazsi elektfina z uhli motivuje k vyuzivani Setrnéjsich spotfebicti a k pfechodu na obnovitelné zdroje. Uhlikova daf je trznim nastrojem, nebot zahrnuje
Cast celospolecenskych nakladt zpisobenych producenty sklenikovych plynt zpét do cen a ponechavé rozhodovéani o zplsobu snizeni emisi na firmach
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