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Nejdrive se zminime o minulé
predpovedi pocasi
» Predpoved’ na vice nez cca 5-7 dni: spise

trendy, anomalie proti klimatickému pruméru
apod.
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Skupinova predpovéd’ z 12. 4. 2018

Fosition Lat: 49 Lon: 17

_  Thu,12APR2018 00Z
850 hPa Temp. in °C, bh—Niederschlag in mm

30

. . . . Jd0—Jahres—Mittel
. . . . . . Kantroll—Lauf

23 j ' ; GFS—Hauptlauf |

Ensemble—hittel

ko o
& Z-.;.. )

2048

154PR 17APR 194FE 21AFR 23APR Eﬁ-ﬁPR QThF‘E

Daten: Ensembles des GFS wan MNCEFR

Wetterzentrale



Klimatologie (Met. slovnik)

» véda o podnebi neboli klimatu, studujici
dlouhodobé aspekty a celkové ucinky met.
procesu probihajicich na Zemi. Vzhledem k
tomu, ze met. deje probihaji v konkrétnich
podminkach Zemeé a jsou tudiz modifikovany
geograf. faktory, oznacil K. Knoch (1930)
klimatologii za regionalni meteorologii. Z
tohoto hlediska stoji klimatologie na rozhrani
geofyz. a geograf. disciplin.




Klimatologie (Met. slovnik - pokr.)

» K hlavnim ukolum klimatologie patfi:

> a) studium wutvareni podnebi na Zemi jako planeté i v jejich
jednotlivych castech, tj. studium k/imatogenetickych
procesu,

- b) popis a objasnéni podnebnych zvlastnosti oblasti Zeme
od velikosti kontinentu a ocednu az po nejmensi méritka;

- ¢) trideni neboli klasifikace podnebi a vymezovani
klimatickych oblasti, tj. klimatologicka rajonizace
(regionalizace);

> d) studium podnebi v dobach historickych a geologickych,

kolisani podnebi a klimatickych zmen, které smeruje i k

pokusim o predpovéd’ zmén podnebi, v posledni dobé s

vyuzitim mat. modelu podnebi.




World map of Koppen-Geiger climate classification
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Klimatické zmeény (Met. slovnik)

» zmena podnebi probihajici po rel. velmi dlouhou dobu v
jednom smeéru, napr. smérem k otepleni n. ochlazeni. Tyka
se Zemé jako celku, na ruznych mistech se vSak muze
projevit rlizné intenzivné, otepleni ¢i ochlazeni byva napt.
nejvice patrnée ve vysokych zemép. s. Priciny klim. zmény
mohou byt jak astron. povahy, (napf. zmény parametru
orbitalni drahy Zemé kolem Slunce), tak razu telurického
(zmény v rozlozeni pevnin a ocednu, zmény propustnosti
atmosfeéery atd.).

V geol. minulosti Zemeé doslo nejednou k vyraznym klim.
zménam. Dlouha obdobi mirného tepléeho podnebi bez
trvalé led. pokryvky v polarnich oblastech byla cas od casu
vystridana obdobimi chladného podnebi, kdy pevn. ledovce

N I\

zasahovaly z polarnich oblasti daleko do mirnych sirek.




Rychlost klimatickych zmén

» Pred cca 14500 lety

» Pri probihajicim otepleni (z glacialu do
interglacialu) doslo k rychlému ochlazeni,
zvanemu Mladsi Dryas (podle rostliny Dryas
octopetala)

» Nasledne otepleni na konci mladsiho Dryasu

(pred 11500 roky): V Gronskuo 10°C za 10
let



https://www.ncdc.noaa.gov/abrupt-climate-change/The Younger Dryas

Soucasné otepleni v Gronsku

»ccal °Czal0 let, tedy cca 10x mensi

GISS Surface Temperature Analysis
Station Data: Angmagssalik (65.60N, 37.63W)

Angmagssalik (65.60N, 37.63W) ID:431043600000
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(Antropogenni) globalni
oteplovani (zmeny klimatu)

» Hypotéza o vyrazném a bezprecedentnim
oteplovani, které je z vétSiny zpusobeno
antropogennimi emisemi sklenikovych plynu a
které ma prevazné negativni, potencialne i
katastrofické ucinky na zivotni prostredi i
zivot cloveka




(Antropogenni) globalni
oteplovani - pokr.

» Opira se o tyto pilire:

- Teorie sklenikoveho efektu

- Pozorované zmeny teploty v dobé pristrojovych
pozorovani

- Paleoklimatické vyzkumy, proxy (=neprima,
nahradni) data

- Vypocty (klimatickych) GCM modelu (Global
Circulation Models) s durazem na zvysujici se
radiacni ucinek (predpokladanych) zvysujicich se
koncentraci tzv. sklenikovych plynu




Sklenikovy efekt

Radiacni bilance a pusobem’ sklenikového efektu (jsou uvedeny globalni hodnoty vybranych slozek

energetické bilance ve W.m™)
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Pozorované zmeny teploty

Mean Central England Temperature
Annual anomalies, 1772 to 6™ Apr 2018
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Pozorované zmeny teploty

Teploty v Praze Klementinu - rok (°C) - ocisténo o vliv tepelného ostrova®
zdroj: Cesky hydrometeorologicky tistav, zpracoval: Josef Zemanek
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Zmeny teploty na Zemi

» Desetitisice stanic s ¢asto ruznymi metodami
n0zorovani a méreni, s menicimi se geogratf.
nodminkami (Urban Heat Island, UHI), casto s
mezerami nebo s predcasné ukoncenym
merenim

» Svetové databaze stanic (napfr. ,

)

» Mikrovinna druzicova meéreni zohlednujici i
ruzné vrstvy atmosféry (napfr.



http://data.giss.nasa.gov/gistemp/
http://www.cru.uea.ac.uk/cru/data/temperature/
http://www.remss.com/msu/msu_data_description.html

Deviations of Annual MeanTempercature from Long-term Average

Globally Averaged Deviations from Average Temperature Plotted
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ORU NH Average Annual Amomaiies
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Teplotni odechylka [°C]
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Globalni cirkulaéni modely

» Odvozené z NWP modelu (Numerical Weather
Prediction models)

» Integrace pro desetileti-staleti

Horizontal Grid
(Latitude-Longitude) |

Vertical Grid j
(Height or Pressure) | {1




Zakladni rovnice

Pohybové rovnice (rovnice impulsu, dynamicka
¢ast modelu):
dv+2§)><17:—1Vp+g+F
dt o,
V - vektor vétru

g - gravita¢ni zrychleni Zemé

O - uhlova rychlost rotace Zemé

—

F -sila tieni (v€etné vnitiniho tfeni)

D - tlak vzduchu



Zakladni rovnice

Rovnice kontinuity

dp _ap
dt ot

FVV o =—pVV

PP PP A5




Zakladni rovnice

Prvni véta termodynamicka,
prepsana do nasledujiciho tvaru:

dTl
Cp d = oo + FT
[
T - teplota vzduchu [K]
C, - mérné teplo pfi konstantnim tlaku

) - generalizovana vertikalni rychlost

dt

o = mérny objem vzduchu

F; - dodana tepelna energie




Zakladni rovnice

Stavova rovnice:
Ppa=RT

R =287 Jkg'K™ - plynova konstanta pro suchy vzduch.

Rovnice bilance vodni pary (rovnice kontinuity vedni pary):

dQ
X _F
dt  °©

Q - sméSevaci pomér

(hmotnost vodni pary / hmotnost suchého vzduchu)
Fo- zména mnoZstvi vodni pary zpusobena vyparem
nebo kondenzaci vody.




Rovnice energetické bilance

oT

—+0UVT =SW J +LW J +SH + LH +Conv(T)

ot
SW = f (clouds, aerosols,...) -

Kratkovinné zareni

LW = f(T,q,CO,,GHG...) - C

louhovinneé zareni

SH - citéné teplo
LH - latentni teplo
Conv(T) - efekt konvekce




Zahrnuti oceanu

%+UZVUZ+ZQ><UZ :—in+|f+z'o
ot Po
Vﬁz+@:0
0z
O:—a—p+pg;p= f(T,s)
0z
E;—-[+U3VT =Q +C(T)
C(T) - konvektivni miseni
% L 4vs=—2_(E-P)+C(s)
ot Jo MLV

C(s) - konvektivni miseni



Vseobecna cirkulace atmosféry

WATERVAFOR COMPOSITE FROM 24 MAR 12 AT 15:00 UTC (SSEC:UW-MADISON)

MeIDRS




Moderni klimaticke
(GCM) modely

» Modeluji tyto ucinky: pfikon slun.
zareni, aerosoly (pfirodni i
antropogenni), sklenikové plyny, ...

» Co predpovidaji: T, p, vitr, obla¢nost,

Y mnozstvi vodni pary, vihkost pudy,
: B E‘Ef\y oceanské proudy, salinitu, moisky led,
SN
Y
- i » (Pomérné) vysoké prost. rozliseni:

s T <1 stupei zem. Sifky/délky
~50 atm., ~30 ocean, ~10 pud. vrstev
==> 6.5 milionu gridovych ,,boxu“

"]
o
/—-‘—
r-—"‘

ol

» Malé ¢asové rozliSeni (~minuty)

» Skupinové (ansamblové) vypoéty

* Modelové experimenty (napf. 1800-
2100) trvaji radove tydny az meésice




Pokracujici uspechy od pionyrskych
padesatych let

» Lepsi kvalita a kvantita
pozorovani

» Lepsi a rychlejsi informacni
technologie

» Lepsi fyzikalni parametrizace




Energeticka bilance Zemé se zahrnutim

sklenik. plynu (v procentech)
Zemé

Slunce
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30‘edrazeno

20 absorb. atmosférou
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W —
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Klimatické procesy

* Radiacni bilance
povrchu a atmosféry

lnooéning Solar Heat
4 Transitontrom « Fazové zmény vody
Solid to Vapor Cirrus Clouds

Atmosphere . Konvekce

‘Mikrofyzika oblakii
Evapotranspirace

* Obeéh vody (+oceanske
proudy)
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2020s Zmeény
doby
opakovani
velkého

sucha

2070s

Future return period [years] less frequent no change more frequent
of droughts with an intensity | |

of today's 100-year events: < 100 70 40 10 >
Figure 3.6. Change in the recumence of 100-year droughts, basad on compansons betwean climate and water use in 1961 to 1990 and simulations

for the 2020s and 2070s (based on the ECHAM4 and HadCM3 GCMs, the 1S92a emissions scenano and a business-as-usual water-use scenano).
Values calculated with the modal WatarGAP 2.1 (Lehner et al., 2005b).

doba opak. v letech




IPCC AR5 ipcc

INTERGOVERNMENTAL PANEL oN Climate chanee

» Intergovernmental

Panel for Climate b = e
Change  _. L CHAN 2;013_% =

» AR - Assessment e ysical ';___335'5;.@. -

Report

» AR5 vydana v roce
2013

WORKING GROUP | CONTRIBUTION TO THE
FIFTH ASSESSMENT REPORT OF THE {_‘l) g 3
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE wMo UNEP




Hlavni teze AR5 - Shrnuti pro
politicke predstavitele

» Oteplovani klimatického systému je nepochybné
a od padesatych let minulého stoleti nema rada
pozorovanych zmén obdoby po cela desetileti
az tisicileti. Atmosféra a ocean se oteplily,
mnozstvi snéhu a ledu kleslo, hladina
oceanu stoupla a koncentrace sklenikovych
plynu se zvysily




Zmeény prumérné globalni teploty

Pozorovana kombinovana globalni praimérna teplotni odchylka

(a) povrchu oceanu a pevniny za obdobi 1850-2012
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Pozorovane zmeny teploty vzduchu pfi povrchu, 1901-2012
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(b) Rozsah mofského ledu v arktickém lété
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(c)
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Globalni primérna zména obsahu tepla ve
svrchnich vrstvach oceanu
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Atmosfeéricky CO,
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Priciny zmén klimatu

Eitelg Vysledna pasobicl  Radia¢ni forcing podle emisi a pusobicich slou¢enin Uroved
slouc¢enina slouc¢enina spolehlivosti
z I . [ ! I
a CO, CO, ! . 1.68[1.33a22.03]| VH
% 2 | |
2 I |
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D.3 Detekce a posouzeni zmeny klimatu

V oteplovani atmosféry a oceanu, ve zménach globalniho kolobéhu vody, v nizS§im mnozstvi
snéehu a ledu, ve vzestupu stredni vysky globalni hladiny oceanu a ve zménach nékterych
klimatickych extrému byl zjistén vliv clovéka (obr. SPM.6 a tab. SPM.1). Od doby zpracovani
hodnotici zpravy AR4 je tento dukaz jeste silnéjsi. Je extréemné pravdépodobné, ze vliv cloveka
byl dominantni pricinou pozorovaného otepleni od poloviny 20. stoleti. {10.3-10.6, 10.9}

+ Je extrémné pravdépodobné, ze vice nez polovina pozorovaného zvysSeni globalni pritmérné teploty
vzduchu pfi povrchu od roku 1951 do roku 2010 byla zpusobena spole¢né antropogennim narustem
koncentrace sklenikovych plynt a dalS$im antropogennim plusobenim. Nejlep$i odhad ¢lovékem
zpusobeného pfispévku k otepleni je podobny pozorovanému otepleni v tomto obdobi. {10.3}

» Sklenikové plyny pfispély k primérnému globalnimu otepleni pfi povrchu v obdobi let 1951-2010
pravdépodobné v rozsahu 0,5°C aZ 1,3°C, pfi€éemzZ pfispévky jinych antropogennich vlivl véetné
ochlazovaciho efektu aerosolll jsou pravdépodobné v rozsahu -0,6°C az 0,1°C. Prispévek
pfirozenych vlivli je pravdépodobné v rozsahu -0,1°C aZ 0,1°C a interni variability pravdépodobné v
rozsahu -0,1°C az 0,1°C. Posuzované prispévky dohromady odpovidaji pozorovanému otepleni
v tomto obdobi o priblizné 0,6°C az 0,7°C. {10.3}

« Na kazdém kontinentu, s vyjimkou Antarktidy, znamenalo antropogenni pusobeni pravdépodobné
podstatny pfispévek k narustu teploty vzduchu pfi povrchu od poloviny 20. stoleti (viz obr. SPM.6).
U Antarktidy je v dusledku velkych neuréitosti v napozorovanych hodnotach jen mala spolehlivost
toho, Ze zde Kk pozorovanému otepleni na dostupnych stanicich pfispél antropogenni vliv. Je
pravdépodobné, Ze antropogenni vliv pfispél k velmi podstatnému otepleni Arktidy od poloviny 20.
stoleti. {2.4, 10.3}




Dusledky zmén klimatu

Extrémnéjsi pocasi?

> Pro: Zvyseni obsahu vody v (teplejsim) vzduchu pri
dosazeni stavu nasyceni vzduchu vodni parou

> Proti: Otepleni (hlavné) Arktidy, popr. Antarktidy,
vede k zeslabeni horizontalniho gradientu mezi
teplejsimi oblasti a zemskymi poly




Nejnicivejsi zimni
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Historické zimni vétrné boure

» ,Grote Mandrenke®
- 16.1. 1362
- 25 000-100 000 obeti

- pomohlo vytvorit Zuiderské jezero

- zcela zniceno meésto Rungholt v
severnim Frisku (cca 2000
obyvatel)




Vyroky nékterych klimatologu v
roce 2000

» Dr David Viner, CRU
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Zimy 2008/2009 a 2009/2010
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Heaviest UK show in 18 years hits
International flights

February 02, 2009 | By Richard Allen Greene and Olivia Feld  Share | C Twitter | Email

RN Y Recommend B} 71 people recommend Ehis 2o Fhe Rk

of wour Friends, theguardian

The worst snowstorm to hit Britain in 18 years forced
the cancellation of more than 650 flights at London's
Heathrow airport Monday and shut down the city's
bus network, partially paralyzing the British capital.

News  Sport Comment | Culture | Business  Money  London 2012

Heavy snow hits UK Christmas getaway
Airports closed, flights cancelled, trains delayed and roads
hazardous as eastern parts of England see up to 12cm of snow

In pictures: England under snow

Heathrow, one of the busiest transport hubs in the
warld, closed both its runways for more than two
hiours Monday morning and operated with just one
for the rest of the morning, according to BAA, the

James Sturcke and Dan Milmo

comparny which runs it guardian.co.uk, Friday 18 Decermber 2008 18.49 GMT
Article history

London City airport is also closed, while the British
capital's other two airports, Stansted and Gatwick,
WEre operating with severe delays, BAA said.

v_

A snowplough atwaork at Luton airport. Photograph: Max Nash/AFP/Getty Images




Porovnani projekci s globalnimi
teplotami

» Projekce:

- Stranka IPCC:

o http://www.ipcc-data.org/ddc_gcm_intro.html|
» Prumérné globalni teploty:

> Climate Research Unit of University of East Anglia
(CRU - UEA)
http://www.cru.uea.ac.uk/cru/data/temperature/

- Goddard Institute for Space Studies (GISS)
o http://data.giss.nasa.gov/gistemp/
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http://www.ipcc-data.org/ddc_gcm_intro.html
http://www.cru.uea.ac.uk/cru/data/temperature/
http://data.giss.nasa.gov/gistemp/
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Goddard Institute for Space Studies (GISS), GISTEMP, HADCrut4

Odchylky prumérnych mésicnich teplot na Zemi
od dlouhodobého prumeéru podle Gdaji GISTEMP a HADCRUT4

—— GISTEMP - odchylka od praméru roka 1951-1980
—— HadCRUT4 - odchylka od priméru rokd 1961-1990
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Zmeény prumérné globalni teploty
za poslednich 10 let

Odchylky prumérnych mésicénich teplot na Zemi
od dlouhodobého priuméru podle udaji GISTEMP a HADCRUT4

— GISTEMP - odchylka od priméru rokd 1951-1980
—— HadCRUT4 - odchylka od priméru roka 1961-1990
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Vyvoj globalni teploty podle 17 GCM modelu pouzitych v IPCC AR4 - SRES A2, absolutni teplota
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Predpovéedi IPCC a namerenée hodnoty
do r. 208

FAR
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Indicie dominantniho radiachiho
pusobeni antropog. skl. plynu
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Figure 9.1. Zonal mean atmospheric lemperature change from 1890 to 1999 (°C per cenfry) as similated by the FCM maodel from (a) solar forcing, () volcanoes, (c) well-
mixed gases, (@ ic and phenc azone changes, (8) direct sulphate aerasol farcing and (T} the sum of all farcings. Piat s fram 1,000 hPa to 10 hPa
(shawn on left scale) and from 0 km fo 30 km (shown on fght). See Appendix G.C for addfional infarmation. Based on Santer et al. 2003a).
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Figure 9.2. The zonal mean equilibrium temperature change (°C) between a prasent day minus a pre-industrial simulation by the CSIR0 atmospheric model coupled foa
mixed-layer ocean model from (&) direct forcing from fossil fugl black carbon and organic matter (BC+OM) and (B the sum of fossil fuef BC+0M and biomass burning. Plot is
from 1,000 hFa to 10 hPa (shown on left scale) and from @ kmto 30 km (shown on right). Note the difference in colour scale from Figure 9.1, See Supplementary Matenal,
Appendix 9.C for additional infarmation. Based on Penner et al. (2007).
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Figure 9.1. Zonal mean atmosphenc femperatire change from 1850 fo 71999 (C per century) as similated by the PCM mode! from (&l sofar forcing, () volcanoes, () wel-
mixed greenhouse gases, (d fropospheric and stratospherc ozone changes, (el direct sulphate aerosol forcing and (1 the sum of all forcings. Plat is from 1,000 APa fo 10hPa
{shown on left scalel and from §km fo 30 km (shown on Aghtl. See Appendix 8.C for additional information. Based on Sanfer et al. 2003a).




Atmospheric Temperature Trends °C/decade
Canadian Climate Model 1979-2016
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Figure 1 Temperature trends (°C/decade) for 1979-2016 of the cross-section of the
atmosphere as simulated by the Canadian Climate Model. The tropical band (20°5-20°N)
is outlined for the bulk layver (surface to 50,000 fi) that represents the microwave Tyr
measurement (Temperature Mid-Troposphere). This outlined-layer is the region of
prominent warming for the 1979-2016 period as depicted in all models and thus is the
region to examine relative to observations (Figure by Rob Junod, UAH).
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s Tropical Mid-Tropospheric Temperature Variations
. Models vs. Observations
S-Year Averages, 1979-2016 Trend line crosses zero at 1979 for all time series
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Figure 2: Five-year averaged values of annual mean (1979-2016) tropical bulk Ty as
depicted by the average of 102 IPCC CMIP5 climate models (red) in 32 institutional
eroups (dofted lines). The 1979-2016 linear trend of all fime series intersects at zero in
1979. Observations are displayed with symbols: Green circles - average of 4 balloon
datasets, blue squares - 3 satellite datasets and puiple diamonds - 3 reanalyses. See text
for observational datasets utilized. The last observational point at 2015 is the average of
2013-2016 only, while all other points are centered, 5-year averages.
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Tropical Atmospheric Temperature (TMT) Trends for 1979-2016
Climate Models vs. Observations
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Figure 3. The linear trends of the average of the climate model simulations (ved) and the
averages of the three types of observational datasets described in the text.




Jak koresponduji modelové vypocty a nameérena
data pro celou zemékouli (ve 2 m nad zeml’)?

» Podle namérenych emisi skl. plynu jsou

dosahovany a/nebo prekracovany nejvyssi

7 v O

emisni scénare (prumeéry ,rodin“ scénaru)
Skutecny vyvoj prumérné globalni teploty je

nizsi nez median vypoctu GCM modelu
pocitanych podle ,umirnéného” scénare A2

» V poslednich letech je trend vyrazne ovlivhén
prirozenym jevem El-Nino




Trendy modelovych vypoc&tid CMIP5 (scénaie A2, A1B) od r. 1992
a namérené globalni teploty (GISTEMP ¢ervené, HADCRUT4 modfe)
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Jak tedy koresponduji modelove
vypocCty a hameérena data? - pokr.

» Teploty nizsi nez vétSina modelovych vypoctu dle

scénaru skupiny A2 jsou casto vysvétlovany
témito pricinami:

1. Zvysené koncentrace aerosolu vlivem zvysSeni
prumyslové vyroby, zejména v Asii

2. Oddaleni otepleni pusobenim oceanu (v poslednich 2-
3 letech neplati vlivem efektu EI-Nino)

3. Precenéni tzv. citlivosti klimatu, tj. vzestupu teploty
na zakladé zvysenych koncentraci sklenikovych plynu




Interaktivni grafy

» http://www.woodfortrees.org/

o http://www.woodfortrees.orqg/plot/esrl-
amo/plot/gistemp

» http://www.climate4you.com/
» http://climexp.knmi.nl/start.cqgi?id=someone

@somewhere
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Storm Warnings: Extreme Weather
Is a Product of Climate Change

More violent and frequent storms, once merely a prediction of climate
models, are now a matter of observation. Part 1 of a three-part series

By John Carey | June 28, 20117 128

[ Share = Email & Print 1 2 3 HNext =

7 Extreme Weather and Climate Change
® | The evidence is in: global warming has caused severe floods, droughts and storms.

We present a three-part series by John Carey, who was funded by the Pew Center
on Global Climate Change, and other selections from the editors »
June 30, 2011




Odhad zmén nebezpecnych jevu podle IPCC (AR5, s. 110)

(tuc¢né: zména oproti pfrechozim odhadum)

modré pismo: SREX, ¢ervené pismo: (pfedchozi zprava IPCC) AR4

Bold indicates where the ARS (black) provides a revised* global-scale assessment from the SREX (blue) or AR4 (red). Projections for early 21st cenlur;f were not provided inuprevious assessment reports. Projections in the AR5 are relative to
the reference period of 1986-2005, and use the new Representative Concentration Pathway (RCP) scenarios (see Box SPM.1) unless otherwise specified. See the Glossary for definitions of extreme weather and climate events.

Phenomenon and Assessment that changes occurred (typically Assessment of a human Likelihood of further changes
direction of trend since 1950 unless otherwise indicated) contribution to observed changes Early 21st century Late 21st century
Warmer and/or fewer Very likely {2.6} | Very likely {10.8} | Likely {11.3} | Virtwally certain {12.4}
cold days and nights Very likely Likely Virtually certain
over most land areas Very likely Likely Virtually certain
Warmer and/or more Very likely {2.6} | Very likely {10.6} | Likely {11.3} | Virtwally certain {12.4
fr_Equem hot days and Very likely Likely Virtually certain
nights over most land areas | yery jikely Likely (nights only) Virtually certain
Warm spells/heat waves. Medium confidence on a global scale Likely® Not formally assessed® Very likely
Frequency and/or duration Likely in large parts of Europe, Asia and Australia {2.6} {10.6} {11.3} {12.4}
increases over most Medium confidence in many (but not all) regions Not formally assessed Very likely
land areas Likely More likely than not Very likely
Heavy precipitation events. Likely more land areas with increases than decreases® Medium confidence Likely over many land areas Very likely over most of the mid-latitude land
Increase in the frequency, {2.6} {7.6,10.6} {11.3} | masses and over wet tropical regions {12.4
intensity, and/or amount Likely more land areas with increases than decreases Medium confidence Likely over many areas
of heavy precipitation Likely over most land areas More likely than not Very likely over most land areas

Low confidence on a global scale Low confidence {10.6} Low confidence? {11.3} | Likely (medium confidence) on a regional to
Increases in intensity Likely changes in some regions® {2.6} global scale” {12.4}
and/or duration of drought | wegium confidence in some regions Medium confidence® Medium confidence in some regions

Likely in many regions, since 1970¢ More likely than not Likely®

Low confidence in long term (centennial) changes Low confidence' Low confidence More likely than not in the Westem Morth Pacific
(Te7esees 1T o ETes Virtually certain in North Atlantic since 1970 {2.6} {10.6} {113} | and North Atlantici {14.6}
tropical cyclone activity Low confidence Low confidence More likely than not in some basins

Likely in some regions, since 1970 More likely than not Likely
Increased incidence and/or Likely (since 1970) 3.7} | Likely* 3.7} Likely' {13.7} | Very likely' {13.7}
"!ag“itUde of extreme Likely (late 20th century) Likely* Very likely™
high sea level Likely More likely than not* Likely

* The direct comparison of assessment findings between reports is difficult. For some dimate variables, different aspects have been assessed, and the revised guidance note on uncertainties has been used for the SREX and ARS. The availability of new information, improved scientific understanding, continued
analyses of data and models, and spedfic differences in methodologies applied in the assessed studies, all contribute to revised assessment findings.



http://www.ipcc.ch/report/srex/
http://www.ipcc.ch/report/srex/

Odhady verohodnosti podle IPCC

» Assessed likelihood, and typeset in
italics:

» Term* Likelihood of the outcome

Virtually certain 99-100% probability
Very likely 90-100% probability
Likely 66-100% probability
About as likely as not 33-66% probability
Unlikely 0-33% probability
Very unlikely 0-10% probability
Exceptionally unlikely 0-1% probability

* Additional terms (extremely likely: 95-100% probability,
more likely than not: >50-100% probability, and
extremely unlikely:

0-5% probability) may also be used when appropriate.

Confidence terminology:

Very high confidence
High confidence
Medium confidence
Low confidence

Very low confidence

At least 9 out of 10 chance
About 8 out of 10 chance
About 5 out of 10 chance
About 2 out of 10 chance

Less than 1 out of 10 chance



Nebezpecneé jevy

» Tornada - nebezpecné atmosferické viry z
bourkovych oblaku




i Tornado u Brna 20. 7.
i 2001
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Data Source: NOAAS NWS Storm Prediction Center
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U.S. Annual Count of Strong to Violent Tornadoes (F3+), 1954 through 2014
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https://www.ncdc.noaa.gov/climate-information/extreme-events/us-tornado-climatology/trends
https://www.ncdc.noaa.gov/climate-information/extreme-events/us-tornado-climatology/trends

Tropicke cyklény

Velikost: stovky
km L,

Trvani: nekolik
dnu



Tropické cyklony

Vznikaji v subtropickych morich pri teploteé
povrchu oceanu nad 26 st. a ohrozuji
zejmeéna oblasti Karibského more a
tropického Pacifiku i oblasti Afriky.

Indicky ocean:
cyklon

Australie: willy-wily




Hurikan Katrina

Gulf of Mexico — Sea height anomaly (SHA) 08/28/2005
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Oko hurikanu Katrina




Accumulated Cyclone Energy (ACE]

Atlantic East Pacific West Pacific Indian Ocean Southern Hemisphere Global
Updated: March 23, 2016
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Index aktivity hurikanu (presnéji akumulované energie hurikanu).

Zdro; Wunderground:
wunderground.com/hurricane/accumulated_cyclone_energy.




Je soucasny vzestup teploty
bezprecedentni?

» Paleoklimatické studie: Vazba teploty a
dalSich meteorologickych prvku na
charakteristiky letokruhu, mofskych korald,
morskych a jezernich sedimentu atp. (proxy

dat)




Rekonstrukce klimatu
(paleoklimatologie)

\ OAA PaleotholOgy
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,Boj o hokejku®

» Je rekonstrukce teplot v minulosti, ktera
szrusila“ stredovékou teplou epizodu,
kvalitni?

» Mc Intyre+Mc Kitrick, 2003: Hokejkovy graf
vznikl nespravnym pouzitim metody hlavnich
komponent a selektivnhim vybérem proxy dat.




,Boj o hokejku” (pokr.)

» Zastanci ,hokejky:

- 1. faze: MciIntyre a McKitrick se zcela myli a jejich
pokusy o replikaci MBH98 maji také zasadni chyby.

- 2. faze: Mozna jsou v puvodni praci néjaké chyby,
ale dosazene vysledky jimi nejsou zasadne
ovlivhény a jsou spravne€; jiné nezavislé prace hlavni
zavery o bezprecedentnim (antropogennim)
oteplovani potvrdily.




Boj 0 hokejku“ (pokr.)

» (U.S.) National Academy of Science:

> ,Nejistota ohledné rekonstrukce klimatu byla (v
praci MBH98) podhodnocena
- http://books.nap.edu/openbook.php?record_id=11676&

page=113

- SoucCasné otepleni je bezprecedentni za posledni
4 stoleti

- Rekonstrukce klimatu pred 17. stoleti je zatizena
znacnou nejistotou

- Tvrzeni, ze posledni desetileti je nejteplejsim za
poslednich cca 1000 let, neni podporeno dukazy.
Mozné to vsak je (,plausible®).




,Boj o hokejku” (pokr.)

» Pro ucely zhodnoceni prace MBH98 byl v roce
2006 pozadan (republikanem J. Bartonem) o
posudek vyznacny statistik Edward Wegman a
jeho kolegové.
> Potvrzuji zasadni metodologické chyby v praci MBH98

(,prace MBH98 je ponékud obskurni a kritika Mcintyra
a McKitricka je v zasade spravna ...%)

- Wegman mj. zjistil znacnou personalni provazanost mezi
autory ,nezavislych studii”.

- Odpoved’ dr. Manna: ,Wegmanova zprava je zoufaly
pokus zpolitizovat védeckou zalezitost ...,

._http://news.mongabay.com/2006/0716-climate.html

0\




,Boj o hokejku” (pokr.)

» Nedavna nova prace dr Manna et al. potvrzuje
predchozi vysledky ...

» ... a jeho priznivci tvrdi, ze Mannova
metodika je podporena svétovou autoritou v
oblasti metody hlavnich komponent, lanem
Jolliffem.




,Boj o hokejku” (pokr.)

» Vyjadreni lana Jolliffe:

,Nejsem popirac globalniho oteplovani. Jsem ale
presvédcen, ze dukazy o globalnim oteplovani jsou
zalozeny na nécem jiném nez na hokejce. Proto se
zda blaznivé, ze hokejce je vénovana takova
pozornost a ze skupina vlivnych klimatologu tak
zarputile obhajuje praci zalozenou na pochybné
statistice ..."



http://climateaudit.org/2008/09/08/ian-jolliffe-comments-at-tamino/

Proxy teploty v praci Manna, 2008

(Mc Intyre, 2008: www.climateaudit.org)
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Box 6.4, Figure 1. The heterogeneous nature of climate during the ‘Medieval Warm Period’ is illustrated by the wide spread of values
exhibited by the individual records that have been used to reconstruct NH mean lemperature. These consist of individual, or small regional
averages of, proxy records collated from those used by Mann and Jones (2003), Esper et al. (2002) and Luckman and Wilson (2005), but
exclude shorter series or those with no evidence of sensitivily to local temperature. These records have not been calibrated here, but each
has been smoothed with a 20- year filter and scaled to have zero mean and unit standard deviation over the period 1001 to 1980.
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Problém divergence

» Proxy data v poslednich dekadach nereaguiji
na zvysovani teploty
» ReSeni podle nékterych klimatologu:

- Nepohodlna data se vymazou ... (v grafu ozn.
Deleted")

0.2

0.0 = = = = - |

O Briffa-Osborn MXD
B Deleted

B Mann

Jones

O Briffa-2000



https://climateaudit.org/2007/05/15/swindle-and-the-ipcc-tar-spaghetti-graph/
https://www.justfacts.com/globalwarming.hidethedecline.asp

Ma zvyseny obsah CO2 (také)
kladné ucinky?

» Planeta je stale vice zelena

> Viz napf:
- https://www.nature.com/articles/nclimate3004

- https://www.csiro.au/en/News/News-
releases/2013/Deserts—-greening-from-rising-CQ?2

- Zminéno (skromnée) také ve zprave IPCC

p—


https://www.nature.com/articles/nclimate3004
https://www.csiro.au/en/News/News-releases/2013/Deserts-greening-from-rising-CO2

Carbon Dioxide Fertilization Greening Earth, Study Finds flw|t]|P

From a quarter to half of Earth’'s vegetated lands has shown significant greening over the last 35 years largely due to rising levels of atmospheric carbon
dioxide, according to a new study published in the journal Nature Climate Change on April 25.

An international team of 32 authors from 24 institutions in eight countries led the effort, which involved using satellite data from NASA's Moderate Resolution
Imaging Spectrometer and the National Oceanic and Atmospheric Administration's Advanced Very High Resolution Radiometer instruments to help determine
the leaf area index, or amount of leaf cover, over the planet's vegetated regions. The greening represents an increase in leaves on plants and trees
equivalent in area to two times the continental United States.

Change In Leaf Area (1982-2015)

L
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This image shows the change in leaf area across the globe from 1882-2015.



14% greener over 30 years

By How Much did the Earth Green over the Past 30 years?

IGBP Land Cover Classes b— --}_'!._._ 1_?_'_093(2\.13'!”

Gi%) |B8(%) | N(%) | 1%) [ D(%)

 Evergreen broadieaf forests 562 1035 | 7,10 | 2.27 |-0.04 )
Deciduous broadicaf forests 054 | 009 | 095 023 | -005
Cropland/Natural vegetation mosaks | 2.27 | 0,13 | 430 1.26 | -0.09
?amnu 167 | 040 | 603 | 094 |-016
Mixed forests 356 | 040 | 833 196 | -0.19
Woody savannas 285 | 005 | 296 | 122 |-003
Croplands 341 (021 ] 748 | 175 |-032
Closed shrublands 120 | 019 | 336 | © 0.06
Evergreen needieleaf forests 092 | 001 | 115 | 025 | 0.00 |
Deciduous neecleleaf forests 018 | 009 | 107 | 011 |-007
Grasslands | 286 | 0.48 | 1053 | 108 | -0.18
Open shrublands | 518 [057 | 1339 | 180 |-022
Total {3087 | 276 | 6632 | 13.5¢ | -1.21

* 31% of the global vegetated area greened

* This greening translates to ncrease in gross productivity

* The greening is seen in all vegetation types

http://probing.vegetation.be/sites/default/file

s/pdf/dagl1/1100-Ranga%20Myneni-myneni-

probing-vegetation-talk-2.pdf



03.jul 2013

Deserts 'greening' from rising C02

# / News / News releases and statements O 060 o ‘:\: Contact us \‘

Increased levels of carbon dioxide (CO2) have helped boost green foliage across the world’s
News release contact arid regions over the past 30 years through a process called CO2 fertilisation, according to
Randall Donohue > CSIRO research.

* Research Scientist

 +6126246 5803
= Randall.Donohue@csiro.au (@11mages ) ( «1Audio )

Additional Resources

< News releases and statements

03 Apr 2018 In findings based on satellite observations, CSIRO, in collaboration with the Australian National University (ANU), found
Scientists discover hybrid swarm in that this CO, fertilisation correlated with an 11 per cent increase in foliage cover from 1982-2010 across parts of the arid
global mega-pest > areas studied in Australia, North America, the Middle East and Africa, according to CSIRO research scientist, Dr Randall

Donohue.




Zaverecné poznamky

» Klimatologie je v posledni dobé nezdrave
polarizovana a zpolitizovana (z obou stran, vice
ze strany ,bojovniku” proti oteplovani)

» ,Konsensus” o pricinach a povaze klimatickych
zmen neexistuje, veéda argumentujici hlavne
,Jkonsensem” inklinuje k dogmatismu

» JKlimaalarmismus® a ukvapené a nekritické
prijimani vSech ,konsensualnich” vysledku je
kontraproduktivni

» Kontraproduktivni je ale také odmitani vsech
zavéru klimatologického vyzkumu

» Castecnym ,lékem*“ na uvedené problémy je
kritické mysleni, vétsi otevienost v oblasti

publikovani a sdileni dat a metodiky




Zavéerecné poznamky (pokr.)

» Priklad

» Profesori na University of Colorado:

» “The point of departure for this course is based on the scientific
premise that human induced climate change is valid and
occurring. We will not, at any time, debate the science of climate
change, nor will the ‘other side’ of the climate change debate be
taught or discussed in this course,” states the email, a copy of
which was provided to 7he College Fix by a student in the
course.

» Signed by the course’s professors Rebecca Laroche, Wendy
Haggren and Eileen Skahill, it was sent after several students
expressed concern for their success in the course after watching
the first online lecture about the impacts of climate change.



http://www.thegwpf.com/u-s-professors-tell-students-drop-class-if-you-dispute-man-made-climate-change/

A na uplny zaver

Nejvetsim nepritelem znalosti neni
neznalost, ale iluze znalosti.

Nezpochybnitelné vedecké pravdy”
dneska museji byt stale predmetem
debaty a kritického zkoumani



http://cs.wikipedia.org/wiki/Daniel_J._Boorstin

