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ZVYKAJME SI NA NOVY NORMAL
POCASIA A KLIMY
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Annual J-D 2018 L-OTI(°C) Anomaly vs 1961-1990 0.72
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Global CO2 concentrations from satellites

Column-average CO2 (XCO2)
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A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (°C)

The Present is Warmer than the Past

1.0- Difference from 1980-2013 annual mean, (*C)
Record Years
2
0.5-
1-
0 1880
0.0 N
—1_
-0.5-
_2 -
-1.0- -3~
I I I I I I I I I I I I I I | | | | | | | | | | | |
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 19%0 2000 2010 Jan Feb Mar  Apr  May  Jun Ju Aug Sep Okt Nov Dec

Temperature Year 2018
Anomaly (reference period 1961-1990)

Global Average Temperature

. s

el 1s
2019 forecast
1 P
2017 forecast L P 2018 forecast
0.8
Observed annual 2017 actual
0.6 temperature

0.4

0.2

Temperature relative to 1951-1980 mean (C)

patricktbrown.org
0.2

; 1970

1980

1990
Year

2000 2010 2020



VELA MALYCH ,,PREKVAPENI“ — ROK 2018

S 10 A = 0.94°C in long term decadal warming +0.18
o ]
> : :
© +0.19.; :
E 0-8 7 J ]
(@] &3 '
C ] 1] ]
© : : :
E B aale/ N I
S 04 - p— : 5 :
8 +0.19 ' ' : : !
e —_— +0.03 +0.02; X ' : :
© 0.2 - D o e— L
& +0.08 oqq 2206 S
o -0.03 e -0.05 +0.14  em— : : : : : : : :
% 00 A Shdnds oy, -0.05 . : : : : : : : : : :
— l—l ' o= -004 —003 ' ' ' [ ' [ ' ' ' ' '
(U ] 1 ] . 1 ] — 1 ] 1 ] 1 ] ] ] ] 1 ] 1 ] ] | ] ]
o] ' ' ' » ' [=———=] ' ] ] ' ' ' . ' ' '
o : : : : : : : : : : : : : : : : :
g-0%% a & : » & ¢ 4 ¢ ¢ & ¢ § & & 4 @ |

1858 1868 1878 1888 1898 1908 1918 1928 1938 1948 1958 1968 1978 1988 1998 2008 2018
Year

Y} WORLD
(/) METEOROLOGICAL
oL ORGANIZATION

\
]

WEATHER CLIMATE  WATER

Trendy teploty: 1970 — 2018 (NASA GISS)



VELA MALYCH ,,PREKVAPENI“ — ROK 2018

-1K 0K +1 K +2 K +3 K

Trendy teploty: 1970 — 2018 (NASA GISS)
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Prebytok (+), resp. deficit (-) atmosférickych zraZzok na Slovensku
v mesiacoch januar az november 2018
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1. ODHADOVANE DOPADY SUCHA NA VYNOS HLAVNYCH PLODIN

wirw. [NTERSUCHO 5k

3. AKTUALNY
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1. bez vplyvu sucha = chyba hldsenie
(=2 sucho ovplyvnilo porast, strata vynosu do 10 %
¥ stredné poskodenie suchom, strata vynosu 10 - 30 %
e taiké podkodenie suchom, strata vynosu 30 - 40 %
- extrémne poskodenie suchom, strata vynosu nad 40 %

a baz vplyvu sucha

B jaimen + pienica + repka

1 sucho bez vplyvu na vynos || cukrové repa + zemiaky

T sucho znifuje vwnos
sucho zasadne zniZuje
wynos

[ kukurica

@ ovocné stromy
# vinnd réva

A lesy P zelenina

2. ® extrémne sucho - deficit zrazok/intenzivne sucho s vyraznymi dopadmi
@ velké sucho - deficit zrfok s pozorovat. negativnymi dopadmi sucha
C priebeh skér suchy, bez viditelnych dopadov
= normalny stav - priebeh skér vihii, bez negativnych dopadov
@ velmivihko - s pozorovatelnymi negativiymi dopadmi
@ extrémne vihko - nadbytok zrazok s negativnymi dopadmi

3. ® pdda na dotyk sucha a neformovatelna
© pdda na dotyk suchsia, bez znamok vihkosti, sypkej struktdry
@ poda mierne vihka, moine ju sformovat, ale sudrinosf je nizka
@ pbda vihkd, dobre tvarovatelna
@ pida velmi vihka, lepi sa na prsty
@ neda sa hodnotit
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PROBLEMY S YODOU AJ V EUROPE ?

Soil Moisture
Drought Severity Index
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11 to 20 July 2015

Difference from average surface temperature, July 2018
Difference from average height of the 500-mb pressure level, July 2018
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Top 5 Warmest Daily Record High Monthly Record High All-time Record High

Based on daily high temperature at weather stations with at least 30 years of observations. Raw data is used, most records will still require verification.

© European Union 2015
m Joint Research Centre

Resolution: 5x5 km European Drought Observatory (EDO)
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Celkova vyska snehovej pokryvky na Slovensku dna 07.01.2019
Snow cover depth in Slovakia on 07.01.2019

" csp [cm]lSCD [em]
I 3 -«

[ Js-10 M 41 -0
Il 1520 | > 100

N —
0 20 40 60 8  100km I 2 -0

© Slovensky hydrometeorologicky Ustav, Odbor Klimatologicka sluzba, 2019 Uvedend mepa mé operativry ohdrakiera vyiviie s pr vorohospodardles (Gely

; . it ; !
© Slovak Hydrometeorological Institute, Climatological Service, 2019 D52 R LiRovani] 280 vody v snefovel pokrivie ¥ Jednathiyeh poveciach

Vodna hodnota snehovej pokryvky na Slovensku diia 18.02.2019
Snow water equivalent in Slovakia on 18.02.2019

VHSP [mm] / SWE [mm]
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© Slovensky hydrometeorologicky Ustav, Odbor Klimatologicka siuzba, 2019 vedend mapa ma operativny charakter a vytvara sa pre vodohospodarske Olely
O Slova natanea vl Iryetit . sica 20 nau zasob vody v snehovey pokryvke v jednotivych povediach
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teplota vzduchu [°C] v zimnych mesiacoch (dec - feb) v Hurbanove v obdobi 1872 - 2019
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Selected Significant Climate Anomalies and Events Accumulated rainfall totals

1600 mm
January 2019 =126 Jan. — 7 Feb. 2019
GLOBAL AVERAGE TEMPERATURE P 55
January 2019 average global land and ocean temperature tied ARCTIC SEA ICE EXTENT 1200 mm
with 2007 as the third highest for January since records began January 2019 sea ice extent was 6.0 percent below
in 1880. the 1981-2010 average—the sixth smallest January
sea ice extent since satellite records began in 1979. 800 mm
600 mm
('NORTH AMERICA 400 mm
Much of northern North America had
near- to cooler-than-average conditions, S T | i
while parts of western North America [ ASIA [
had warmer-than-average conditions. Z | Much of Asia had warmer-than-average conditions = 300mm
North America’s average temperature for | | during January. The most notable temperature
January was the coolest since 2011,/ ; | departures from average were present across parts
N = | of northeastern and southwestern Asia, where [
CARIBBEAN ISLANDS temperatures were 4.0°C (7.2°F) above average of | 200 mm
N The January 2019 temperature across the | higher. 4
R k| Caribbean Istands was the 13th highest on <o —
HAWAIIAN REGION | record. ) 1 100 mm
The Hawailan region had its fifth L e
warmest January on record. |
=7 | 50 mm
Y ] = 25mm
SOUTH AMERICA (AFRICA (“AUSTRALIA ‘
South America had its fifth warmest January  F Much of the southern half of Africa had Australia had its warmest January
on record. Warmer-than-average conditions much-warmer-than-average temperatures | on record. The national mean temperature
were present across much of South America, during January. Africa as a whole had its for January was 0.99°C (1.78°F) higher —— 10mm
it parts of sother Bewel Gpierieciog eighth highest (tied with 1985) January | | than the previous record set in 2013.
) temperature on record. J
record warm January temperatures. J e e -
— 0mm

('NEW ZEALAND '
N

“/»;\NTARCTI(‘ SEA ICE EXTENT lew Zealand had its third warmest

January 2019 sea ice extent was 234 percent January since national records began
below the 1981-2010 average—the second in 1909.
smallest January sea ice extent on record, )

behind 2017.

Please Note: Material provided in this map was compiled from NOAKS State of the Climate Reports. For more information please visit: hitp://www.ncdc.nosa gov/sotc
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CASTO KLADENE OTAZKY (FAQ)

Je sucasné oteplovanie sposobené vyhradne ludskymi aktivitami?
Ide o najrychlejsiu klimatickii zmenu v znamej geologickej historii?

Ako sa sucasné oteplovanie (a klimaticka zmena) uz stihlo prejavit na
celoplanetarnej urovni?

Je rychlost klimatickej zmeny pre ludi a civilizaciu nebezpecna?
Su projekcie buducej klimy prilis konzervativne?

Moze dojst v najblizSom obdobi k tzv. nahlej klimatickej zmeny (zlomu)?



CLOVEK: HLAVNY VINNIK ?

Annual CO, emissions by world region

Annual carbon dioxide (CO,) emissions measured in billion tonnes (Gt) per year
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Source: Carbon Dioxide Information Analysis Center (CDIAC) CCBY

Note: Emissions data have been converted from units of carbon to carbon dioxide (CO2) using a conversion factor of 3.67. Regions denoted
"other" are given as regional totals minus emissions from the EU-28, USA, China and India. Here, we have rephrased the general term "bunker
(fuels)" as "international aviation and maritime transport" for clarity.

It is extremely likely that more than
50% of the warming since 1951
is due to the increase in greenhouse gases and
other anthropogenic forcings together
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Annual CO, emissions by world region

Annual carbon dioxide (CO,) emissions measured in billion tonnes (Gt) per year
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Warming relative to 1850-1879 (°C)
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Global Warming Index based on HadCRUT4 - updated to Sep 2017
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HadCRUT4 monthly observations
AT combined

AT human-induced (5-95% range)
AT natural (5-95% range)

GWI on 15 Sep 2017: +1.0165°C
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Early Triassic 237 million years ago Late Jurassic 152 million years ago Late Cretaceous 94 million years ago
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Early Triassic
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Middle Eocene 50.2 million years ago
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Zdroj: Goudie (1992) “ Environmental Change”, Oxford. U.P
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EOCENU ?

. Preindustrial . Historical Holocene
Pliocene . Eocene . No Analog

Zdroj: Burke et al. 2019
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Temperature (°C)
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NEBEZPECNA ZMENA KLIMY?

EMERGENCY Th : g
RESPONSE e climate eémergency at a glance |
> 0.5°C (Holocene range) is safe.

1.1°Cis already dangerous.

1.5°C more significant tipping points in play.

2°C “hothouse Earth” threshold?

3°C “outright chaos”.

4°C “Incompatible with organised global
community.”

Paris outcome is presently 3-5°C (existent!
Mid-Pliocene CO, levels were similar to today,
temps were 3-4°C above pre-industrial“and'sea=
level 25 (+5) metres above the present:




KLIMATICKY ZLOM?

Climate tipping elements:

What are they and how worried should we be?

Most immediate threats
I Threshold in distant future
Disastrous, yet uncertain

I Competing factors at play
More research needed

Gradual changes

Slowing Jet
Stream

Ar Disrupted .

)cean Thermohaline
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KLIMATICKY ZLOM?

Climate tipping elements:

What are they and how worried should we be?

Most immediate threats
I Threshold in distant future
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ZMENA REZIMU TEPLOTY VZDUCHU
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Frekvencia

ZMENA REZIMU TEPLOTY VZDUCHU

Odchylka sezdnnej teploty vzduchu na Slovensku
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ZMENA REZIMU TEPLOTY VZDUCHU

[%] Podiel vyskytu absolitnych mesa¢nych maximalnych teplét vzduchu v jednotlivych dekadach
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TLAK VODNEJ PARY [HPA]

JE NA SLOVENSKU CASTEJSIE ,,DUSNO*

Zavislost tlaku vodnej pary od teploty pri Hurbanovo
danej relativnej vlhkosti vzduchu I —
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CO NAS CAKA ?



PREDIKTABILITA KLIMATICKYCH MODELOV




Velka komplexnost’ klimatického systému

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
Changes in
Solar Inputs
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Globalne cirkulacné modely

Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
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Globalne cirkulacné modely

1ble Mean (n=5)
-- Individual Ensemble Members
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SCENARE KLIMATICKEJ ZMENY
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Temperature change, relative to 1961-1990 C)

GLOBAL TEMPERATURES: comparing CMIP5 & HadCRUT4

1.6 CMIP5 [5-95%)]
W CMIPS [25-75%)
1.4 === Observations

1ok Observational uncertainty 1.5°C above pre-i
1+ Using 42 different CMIP5 models
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POSUN DO ,, STREDOMORSKEJ“ KLIMY?

Koppen—-Geiger klim. klasifikacia (1961-2000)

Skalak et al., 2018
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POSUN DO ,, STREDOMORSKEJ“ KLIMY?

Pravdepodobnost’ [%] 2021-2050
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Latitude [degrees North)

POSUN DO ,, STREDOMORSKEJ“ KLIMY?
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JE UZ VSETKO STRATENE ?
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JE UZ VSETKO STRATENE ?

Effect of current pledges and policies

Global greenhouse gas emissions
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OSOBNA UHLIKOVA STOPA

your contribution to climate change

Switch Buy green  Avoid one Live Have one
electriccar  energy roundtrip car free fewer child
to car free transatlantic

flight

High Impact

>0.8 tCOze
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VYZNAMNE ZMENY
REZIMU KLiMY
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