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Nejdrive se zminime o minulé

predpovédi pocasi

» Predpoved’ na vice nez cca 5-7 dni: spise
trendy, anomalie proti klimatickému prﬁméru
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Klimatologie (Met. slovnik)

» véda o podnebi neboli klimatu, studujici
dlouhodobé aspekty a celkové ucinky met.
procesu probihajicich na Zemi. Vzhledem k
tomu, ze met. déje probihaji v konkrétnich
podminkach Zeme 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 wtvareni podnebina Zemi jako planeté i v jejich
jednotlivych castech, tj. studium k/imatogenetickych
procesu;

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

- ¢) tridéni neboli k/asifikace 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

pokusum o predpovéd’ zmén podnebi, v posledni dobé s

vyuzitim mat. modelu podnebi.




Klimatické zmeny (Met. slovnik)

» zména podnebi probihajici po rel. velmi dlouhou dobu
v jednom smeéru, napr. smerem k otepleni n. ochlazeni.
Tyka se Zemé jako celku, na ruznych mistech se vSak
muze projevit ruzné intenzivné, otepleni ¢i ochlazeni
byva napr. nejvice patrnée ve vysokych zemép. s. Priciny
z. k. mohou byt jak astron. povahy, (napr. zmény
parametru orbitalni drahy Zemé kolem Slunce), tak
rdzu telurického (zmény v rozlozZeni pevnin a oceandu,
Zzmeny propustnosti atmosféry atd.).

V geol. minulosti Zeme doslo nejednou k vyraznym
klim. Zménam. Dlouha obdobi mirného teplého
podnebi bez trvalé led. pokryvky v polarnich oblastech
byla ¢as od casu vystridana obdobimi chladného
podnebi, kdy pevn. ledovce zasahovaly z polarnich

N I/

oblasti daleko do mirnych Sirek.




Globalni oteplovani (zmény
klimatu)

» Hypotéza o vyrazném a bezprecedentnim
oteplovani, které je z vétSiny zplsobeno
antropogennimi emisemi sklenikovych plynu a
které ma prevazneé negativni, potencialné i
katastrofické ucinky na zivotni prostredi i zivot
Clovéka

» Opira se o tyto pilire:

0 Pozorova}ng' zmeny teploty v dobé pristrojovych
pozorovani
- Paleoklimatické vyzkumy (proxy data)
- Vypocty (klimatickych) GCM modelu
- (GCM=Global Circulation Models)



Pozorovanée zmeny teploty
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» Ro¢ni teploty pro Brno (autofi Brazdil a Stépanek)




/meny teploty na Zemi

» Desetitisice stanic s ¢asto ruznymi metodami
n0ozorovani a méreni, s menicimi se geogratf.
nodminkami (Urban Heat Island, UHI), casto s
mezerami nebo s predcasne ukoncenym
merenim

» Svétové databaze stanic (napr. ,

)

» Mikrovlinna druzicova mereni zohlednujici i
ruzné vrstvy atmosféry (napfr.

)




Deviations of Annual MeanTemperature from Long-term Average

Globally Averaged Deviations from Average Temperature Plotted

TahpemmmAmmaPy ’ e
o on a Scale Relevant to the Individual Station Deviations.
6.0
Temperature Anomaly
_ . : . (°C)
"1 § .. . _ ig=
2.0 2.0 —
o 00 - WA artaan i
-2.0 - 2.0~
i b s paanisse _ =40 | | | | | | |
» : ' 1840 1860 1880 1900 1920 1940 1960 1980 2000
Year
6.0
2. Average of points in previous figure.
-8.0 = | | | I | | |
1840 1860 1880 1900 1920 1940 1960 1980 2000 . . .
Notice the vertical scale in the

Year

above diagrams. Relative to the

1. Data points averaged to obtain time record of global

mean temperature. Note points range from less than -2C Varlablllty in the data, the Changes
to more than +2C. in the globally averaged
Source: S. L Grotch, Lawrence Livermore Laboratory, Livermore California te m pe ratu re anom aly |00 k

negligible.



ORU NH Average Annual Anomalies

Topoesr ey (1851-1984)
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Zmeéena teploty za poslednich 100-
150 let

» GISS
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Globalni cirkulacni modely

» Odvozené z NWP modelu (Numerical Weather
Prediction models)

» Integrace pro desetileti-staleti




Zakladni rovnice

Pohybové rovnice (rovnice impulsy dynamicka
c¢ast modelu:
dv+2Q><\7:—1Vp+g’+F’
dt o,
V - vektor vétru

d - gravitaéni zrychleni Zems

O - Uhlova rychlost rotace Zeng

E - silatfeni (Wetné vnit¥niho treni)
- tlak vzduchu

- hustota vzduchu




Zakladni rovnice

Rovnice kontinuity
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Zakladni rovnice

Prvni véta termodynamicka,
prepsana do nasledujiciho tvaru:

dT _
C, i aw+ F;
T - teplota vzduchu [K]
C, - mérné teplo pii konstantnim tlaku
dp . .
W= d_ - generalizovana vertikalni rychlost
t

a - mérny objem vzduchu

F; - dodana tepelna energie



Zakladni rovnice

Stavova rovnice:
pa = RT

R = 287 Jkg'K-1 - plynovéa konstanta pro suchy vzduch.

Rovnice bilance vodni pary (rovnice kontinuity vodni pary):

dQ
=F
d  °
Q - smeésovaci ponér
(hmotnost vodni pary / hmotnost suchého vzduchu)
Fo- zména mnozstvi vodni pary zpisobena vyparem
nebo kondenzaci vody.




Rovnice energeticke bilance

%—I+G [ =SW ] +LW J +H + LH + Conv(T)
SW = f (clouds, aerosols,...) - kratkovinné z&ni
LW = f(T,q,CO,,GHG...) - dlouhovinne zani
H - cikné teplo
LH - latentni teplo
Conv(T) - efekt konvekce




Zahrnuti oceanu

0
0=-""+pgip=1(T.9)
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Vseobecna cirkulace atmosféry

WATERVAFOR COMFPOSITE FROM 4 MAR 08 AT 06:00 UTC (SSEC:UW-MADISON)




Moderni klimatické
(GCM) modely

e Modeluji tyto U €inky: pf¥ikon slun.
zareni, aerosoly (p Firodni i
antropogenni), sklenikové plyny, ...

e Co predpovidaji: T, p, vitr, obla énost,
mnozstvi vodni pary, vinkost p  udy,
oceanske proudy, salinitu, mo Fsky led,
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e (Pomeérneé) vysoké prost. rozliSeni:

o E' <1 stupe n zem. Sirky/délky
W - »_i il ~50 atm., ~30 ocean, ~10 p ud. vrstev
e BEC / ==> 6.5 milion G gridovych ,box "
A O 1 - — [. N z -4 7 "W Ve .
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e Skupinové (ansambloveé) vypo ¢ty

* Modelové experimenty (nap . 1800-
2100) trvaji radov é tydny az m ésice




Pokracujici uspechy od pionyrskych
padesatych let

» Lepsi kvalita a kvantita
pozorovani

» Lepsi a rychlejsi informacni
technologie

» Lepsi fyzikalni parametrizace




Energeticka bilance Zemeé se zahrnutim

sklenik. plynu (v procentech)
Zeme
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e ——

20 absorb. atmosférou
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W —
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23

lllllll*

o0 absorb. akt.




Klimaticke procesy

e Radiacni bilance

’:;wmm.— povrchu a
ETH " — atmosfery
Solid quﬂﬂ' Girrus Clouds
Evaporative , 7 w
and Hoat Energy Atmosphere o F370VvE€ zm ény vody

Exchanges Cumulus
“Snow Cove Clouds

Evaporalion

Konvekce

S 2o Mikrofyzika oblak

Evapotranspirace

s Obeh vody
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20205 Zmeny
doby
opakovani
velkéeho

sucha

2070s

Futura return period [years] less frequent no change mare frequent
of droughts with an intensity | |

of today's 100-year events; < 100 0 40 10 =

Figure 3.6, Change in the recumence of 100-year droughis, based on compansons between climate and watar usein 1967 o 1090 and simuwalions
for the 20205 and 20705 (based on the ECHAMY and HaaCh2 GCMSs, the 15822 amizsions scenan'o and a business-as-usual waler-use scenanal.
Values calculated with the modal WatenGAP 2. 1 [Lehner et al., 20056
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Vyroky nékterych klimatologu v
roce 2000

» Dr David Viner, CRU,
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Vyroky nékterych klimatologu v

roce 2000

- David Parker, at the

Hadley Centre for Climate

Prediction and Research
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Zimy 2008/2009 a 2009/2010
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Heaviest UK snhow in 18 years hits
International flights

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

Sl YRecommend i 71 people recommend b = ke Feor

of your Friends, tiwguardian
The worst snowstorm to hit Britain in 18 years forced s
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.

MNews | Sport | Commment | Culture | Business | Money  London 2012

Heavy snow hits UK Christimas getaway
Alrports 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
waorld, closed both its runways for more than two
hiours Monday morning and operated with just one
far the rest of the morning, according to BAA, the

James Sturcke and Dan Milimo

company which runs it. guardian.co.uk, Friday 18 December 2000 18.49 GMT
Aricle history

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

___L“ - -

A showplough atwork at Luton airport. Photograph: Max MashigFPiGetty Images




IPCC AR4

» Vydano v roce 2007

| e Intergovernmentsl Panel oo Climate Change (IPCC) wes set up jointly hy the World Metscrolagical Organization and the
United Natians Eaviianment Programme f

Group 1l to the Fourth Asemment Repot of the [POC
c; 578 4 Paperback)

+ Climate change and it impacts in the near and lang term under different scenarics
+ Adspintion smd mitigatien opticns and responses, ond the interrelationship with smisinsble developmend, st glcbal and
onal levels
mpects relevant to adaptation nd mifigation, consistent with the
evelopment
+ Rkt findings. key wncertainties

art of the Intergovernmental Panel on Climate C




Hlavni teze AR4

» Od vydani Treti hodnotici zpravy IPCC (TAR) bylo dosazeno
lepSiho pochopeni antropogennich vliva prispivajicich k
zménam klimatu, coz vede k ve/mi vysoké jistote, ze globalné
zprumeérovany vysledny efekt lidské ¢innosti zptsobil od roku
1750 oteplovani s radiacnim pusobenim v hodnoté +1,6
[+0,6 az +2,4] W m~2

» Kombinované radiacni plsobeni dané zvySenim koncentraci
oxidu uhlicitého, metanu a oxidu dusného je +2,30 [+2,07 az
+2,531 W m-2 a je ve/mi pravdépodobné, ze rychlost narustu
béhem prumyslové éry je nejvyssi za vice nez 10 000 let.
Radia¢ni pusobeni oxidu uhli¢itého vzrostlo od roku 1995 do
roku 2005 o 20 %, coz je nejvétsi zmena za desetileti v

noslednich nejméné 200 let.




Hlavni teze AR4 (pokr.)

» Antropogenni aerosolové prispévky (predevsim sirany,
organicky uhlik, saze, dusi¢nany a prach) spolecné zpusobuji
ochlazovani s celkovym prfimym radia¢nim pusobenim v
hodnoté —0,5 W m-2 a nepfimym radiacnim pusobenim
prostifednictvim albeda oblaku v hodnoté -0,7 [-1,8 az —0,3]
W m-2. Tato radiacni pusobeni jsou nyni lépe prozkoumana
diky kvalitnéjsim druzicovym, pozemnim a /n s/itu mérenim a
komplexnéjsimu vyuziti modelu, presto vSak zustavaji
rozhodujici neurcitosti radiacniho pusobeni. Aerosoly také
ovlivauji zivotnost oblacnosti a srazky.

» Odhadované radia¢ni pusobeni zapri¢inéné zmeénou intenzity
slunecniho zareni od roku 1750 cCini +0,12 [+0,06 az +0,30]
W m-2, coz je méné nez polovina hodnoty odhadované ve

zpravé TAR. {2.7}
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Zmény koncentrace sklenikovych plynu odvozené
z dat z ledovych jader a sou¢asnych méreni
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Antropogenni

Plirozené

Prispévky k radiaénimu pusobeni

Pfispévek Hodnota (Wm?®) | Méfitko |LOSU
I 1
| |
) : I 1.66[1.49101.83] | Globalni |Vysoky
Sklenikové plyny : I
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Hlavni teze AR4 (pokr.)

» Jak je v soucasné dobé z pozorovani narustu
prumérnych globalnich prumérnych teplot
vzduchu a oceanu, rozsahlého tani snéhu a
ledu a zvySovani globalni prumérné vysky
morskeé hladiny zrejmé, klimaticky systém se
jednoznacne otepluje




Projektované
tempo oteplovani

» Projektovane
oteplovani:

- 0.2 °C za dekadu pri
neomezovani emisi sklen.
plynu

> 0.1 °C za dekadu pri
konstantni koncentraci
sklen. plynu

- (IPCC, 4AR, Shrnuti pro
politiky)

the next two decades, a warming of about

r decade is projected for a range of SRES
emission scenarios. Even if the concentrations of
all greenhouse gases and aerosols had been kept

consta year 2000 levels, a further warming of
er decade would be expected. {10.3,

Since IPCC'’s first report in 1990, assessed projections
have suggested global average temperature increases
between about 0.15°C and 0.3°C per decade for 1990 to
2005. Thi ' values

Model experiments show that even if all radiative
forcing agents were held constant at year 2000 levels,
a further warming trend would occur in the next two
decades at a rate of about 0.1°C per decade. due mainly
to the slow response of the oceans. About twice as
much warming (0.2°C per decade) would be expected
if emissions are within the range of the SRES scenarios.
Best-estimate projections from models indicate
that decadal average warming over each inhabited
continent by 2030 is insensitive to the choice among
SRES scenarios and is very likely to be at least twice
as large as the corresponding model-estimated natural
variability during the 20th century. {9.4, 10.3. 10.5,
11.2-11.7. Figure TS-29}
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Kodanska diagnoza (pokr.)

» Soucasné globalni teploty jsou projevem
lidmi vyvolaného oteplovani:

- Behem poslednich 25 let rostly teploty rychlosti
0,19 °C za desetileti, coz je ve velmi dobré shodé
s predpovéd’'mi zalozenymi na narustech
mnozstvi sklenikovych plynu. Dokonce i za
poslednich deset let, navzdory poklesu
radiacniho pusobeni Slunce, pokracuje trend
oteplovani. Jako obvykle se vyskytuje prirozené,
kratkodobe kolisani, ale nedoslo k zadnym
vyznamnym zmenam zakladniho trendu
oteplovani.




Kodanska diagnoza (pokr.)

» Rychly ubytek morského ledu v Arktidé:

- Tani morského ledu v Arktidée v letnim obdobi se
zrychlilo mnohem vice, nez ocekavaly klimatické
modely. Plocha letniho morského ledu v obdobi
2007-2010 byla asi 0 40 % mensi nez prumér

predpovédi klimatickych modeld ze Ctvrté hodnotici
zpravy IPCC (AR4).




Kodanska diagnoza (pokr.)

Od podzimu 2009 do podzimu 2010 se udalo leccos,
co globalni klimaticky rozvrat (prvni vystizny a
veédecky presny termin, uzity poprvé Jamesem
Holdrenem, vedeckym poradcem Baracka Obamy)
durazné ilustruje: zaplavy velkych Gzemi Pakistanu,
Indie a Ciny a sou¢asné bezprecedentni vedra, sucha
a pozary v Rusku (nemluvé o ceskych povodnich aj.).
Na recenzované vedecké prace, které to rozeberou, si
musime pockat, ale experti se zahy vyjadrili: bez
zasadniho lidskéeho vlivu by takovy vykyv témer jisté
henastal.




Russia Today

Agentura Russia Today uvadi dlouhou historii horkych let, such a lesnich
pozaru v Rusku, zac¢ina od roku 1298. Napf.

,V roce 1371 byly pozary a kour tak hrozné, ze Cerné skvrny prechazely
pres Slunce a po dva mésice pokryla zemi Cerna tma tak, ze lidé, ptaci a
zvirata bloudily po zemi*

V Cervenci 1735 si carovna Anna Ivanovna stézovala na kour v ovzdusi a
napsala: ,Jsme prekvapeni, ze nikdo neni schopen s témi pozary néco
udélat, prestoze se opakuji jiz radu let po sobé“

V poloviné 19. stoleti byla mobilizovana armada, aby bojovala s horicimi
lesy a raselinisti behem dramaticky suchych let 1868 a 1875.

Posledni podobna pohroma nastala v roce 1972
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Historické zimni vetrné boure

» ., Grote Mandrenke®
c16.1. 1362
25 000-100 000 obeti

- pomohlo vytvorit Zuiderské jezero

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




Kodanska diagnéza (pokr.)

Obrdzek 1. Pozorované celosvétove emise COZ2 ze spalovani fosilnich paliv a
vyroby cementu ve srovnani s emisnimi scenari IPCC (Le Quéreé et al. 2009).
Pozorovani az do roku 2006 pochdzefi z Centra pro rozbor informaci o oxidu
uhlicitem (CDIAC) pri Ministerstvu energetiky USA. V letech 2007 a 2008
vychdzeji z ekonomickych vdaju BP. Emisni scéndre jsou zprumérovany pres
rodiny scéndru predstavené v Nakicenovic et al. (2000). Stinovand plocha
pokryvad vsechny scenare pouzivané IPCC k projekcim zmeny klimatu. Emise
v roce 2009 neprekrocily hodnotu platnou pro rok 2008.
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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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Goddard Institute for Space Studies (GISS), GISTEMP

Global Land—Ocean Temperature Index
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Vyvoj globalni teploty podle 17 GCM model

U pouzitych v IPCC AR4 - SRES A2, absolutni teplota
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Normalizace vzhledem Kk prumeru
desetileti 1996-2006

Vyvoj globalni teploty podle 17 GCM model
pouzitych v IPCC AR4 - SRES A2, absolutni teplot
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teplotni anomalie

Teplotni anomalie GCM model G uzitych IPCC v AR4 - SRES A2, odchylky

od pr méru 1996-2005
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teplotni anomaélie

Teplotni anomalie GCM model 4 uzitych IPCC v AR4 - COMMIT, odchylky od pr (méru 1996-2005
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Predpowd’ glob. teploty podle J.
Hansenaz roku 1988
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Odchylky teploty spodni troposféry od pr  améru let 1981-2010 z polarnich druzic NOAA a Eumetsat , radiometr 1 MSU/AMSU,
algoritmus UAH ( €erven &) a RSS (modfe), od roku 1979 s 5letym klouzavym pr amérem adaj i UAH
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Indicie dominantniho radiacniho
pusobeni antropog. skl. plynu
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Figure 9.1. Zonal mean atmosphenc temperature change from 1890 to 1999 {°C per cenfury) as simulated by the PCM model from (a) solar forcing, (b) volcanoes, (c) well-
mixed gases, {d and. ozone changes, (el direct suiphate aerosol forcing and (f) the sum of all forcings. Plotis from 1,000 hPa fo 10hPa
{shown on left scale) and from 0 km to 30 km (shown on right). See Appendix 9.C for additional infarmation. Based on Santer et al (2003a).
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Figure 9.2. The zonal mean equilfbrium temperature change (°C} between a present day minus a pre-industrial simufation by the CSIRD atmospheric model coupled fo a
mixed-layer ocean model from (a) direct forcing from fossil fual black carbon and organic matter (BC+OM) and (B) the sum of fossi fuel BC+OM and biomass burning. Plot is
from 1,000 hPa to 10 hPa (shown on left scake) and from @ km to 30 km {shown on right). Note the difference in colour scale from Figure 8.1. See Supplementary Material,
Appendix 9.C for additional infermation. Based on Penner et al, (2007)
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Figure 9.1, Zonal mean atmosphenc femperatire change from 1850 fo 1809 (0 per cenfury) as similated by the PCM model fram {al sofar forcing, (B valcanoes, i) well-
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Skutecny vyvoj teploty v oblast

horni troposféry a stratostery

Odchylky teploty horni troposféry a spodni stratosféry v tropech od praméru let 1987-2010
Z druzic NOAA/MSU (algoritmus RSS) od roku 1987
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Jak tedy koresponduji modelové
vypocCty a nameérena data?

» Podle nameérenych emisi skl.
dosahovany a/nebo prekraco
emisni scénare (prumeéry ,roc
navzdory Kjotskému protoko

» Skute€ny vyvoj prumérné glo

plynu jsou
vany nejvyssi
in“ scénaru)

u

palni teploty je

na dolnhim okraji vypoctu GCM modelu

pocitanych podle ,umirnénéh

0“ scénare A2,

nejléepe odpovida hypotetickému scénari
COMMIT simulujicimu drastické omezovani
sklenikovych plynu




Jak tedy koresponduji modelové
vypocCty a hameérena data? - pokr.

» Teploty nizSi nez naprosta vetsina
modelovych vypoctu dle scénaru skupiny A2
jsou casto vysvétlovany téemito pricinami:

1. ZvySené koncentrace aerosolu vlivem zvysSeni
prumyslové vyroby, zejména v Asii
2. Oddaleni otepleni pusobenim oceanu

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




Jak tedy koresponduji modelové
vypocCty a hameérena data? - pokr.

Je nutné mit na pameti, ze tepelna kapacita
atmosféry je priblizné rovna kapacité 2-
3metroveé oceanskeé vrstvy, takze uvedene
zavery je nutné brat také trochu s rezervou,
nebot rok 2011 byl vyraznéji ovlivnén jevem
zvanym La Nina (jista zména nékterych
morskych proudu v jiznim a tropickém
Pacifiku), projevujicim se docasnym poklesem
prumérnych teplot.




Jak tedy koresponduji modelové
vypocCty a hameérena data? - pokr.

Presto jsou uvedené skutecnosti zavaznou indicii
mozného zasadniho problému globalnich cirkulacnich
modell, na zakladé kterych nékteré staty, zejména
evropské, implementovaly velmi drahou energetickou
politiku prosazujici neefektivni energetické zdroje
(jlenom CR vynaklada ro¢né 45 miliard za vyrobu
elektfiny z tzv. obnovitelnych zdroju).

Podle NOAA by mélo stacit 15 roku (podle jiného
zdroje 17 let) bez znatelného oteplovani, aby byla
uznana ZASADNI odli¥nost vyvoje klimatického
systému od modelovych vypoctu (odkaz ).




NOAS/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees C), 3/4/2013
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Interaktivni grafy

» http://www.woodfortrees.org/

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

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

@somewhere

P




Vyvoj (roCni priumérné) teploty za poslednich
10 let podle databaze Gistemp

# Skript jazyka R pro vykresleni a vypocet klasického linearniho modelu
# zavislosti rocnich teplot na Case od roku urceného v 1. pfikazu

# Milan Salek, bfezen 2012

# Vlozte do prostredi jazyka R, viz http://www.r-project.org/,

# resp. http:/cran.at.r-project.org/ Globalni teploty podle databaze GISTEMP od roku 2002

from.year=2001 # Od kterého roku se bude pocitat regrese (vCetné) - zménit dle potreby
# Kde jsou data GISS (Gistemp):
url="http://data.giss.nasa.gov/gistemp/graphs_v3/Fig.A2.txt"

#url="gistemp.txt" # Pokud mame stranku ulozenou lokalné, pak odstrante "#" na zacatku

no.rows=readLines(url) # Nacte "url" pouze pro uréeni po¢tu Fadka tabulky

N=length(no.rows) # N: pocet fadkl tabulky

gistemp=read.table(url, header=FALSE,na.strings = "*",skip=4, nrow=N-6) #Nacteni tabulky

names(gistemp)=c("year","T","T5") # Pojmenovani velicin

# Omezeni na obdobi od roku nazv. from.year:

gistemp=gistemp[gistemp$year >= from.year,]

gistemp # Vypis hodnot - pro kontrolu (NA - not available) -

summary(gistemp) # Prehled zaklad statistickych charakteristik \’/

# Vykresli body:
plot(T~year, data=gistemp, main="Globalni teploty podle databaze GISTEMP", col="red")
lines(T~year, data=gistemp, col="red") # Vykresli linie mezi body

065
|

0.60

# spocte klasicky linearni (regresni) model zavislosti "T" na "year": E |
gistemp.Im=Im(T~year, data=gistemp) o
abline(gistemp.lm, lwd=2) # Doplni do grafu regresni pfimku podle modelu gistemp.Im

grid() # Doplni do grafu mfizku

gistemp.Im # Zjednoduseny prehled lin. modelu

summary(gistemp.lm)

# Prehled charakteristik klasického linearniho modelu, smérnice regresni pfimky je

# na radku "year", p-hodnota F-testu je na poslednim radku vypisu % |
# p-hodnota F-testu - pravdépodobnost toho, Ze zavislost je pouha ndhoda ']

# Pro potvrzeni zavislosti se vétSinou uvazuje p < 0.05

| | | 1 |
2004 2006 2008 2010 2012

year




Morsky led

» IPCC 2007:

» Druzicova data od roku 1978 ukazuji, ze se
prumérna ro¢ni plocha mofrského ledu
zmensovala o 2,7 [2,1 az 3,4] % za desetileti,
pricemz v leté ubytek stoupal na 7,4 [5,0 az
9,8] % za desetileti. Tyto hodnoty jsou v
souladu s hodnotami uvedenymi ve zpravé
TAR.




Arkticky morsky led ve srovnani s
normalem (NSIDC, 28.4.2012)
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THE CHANGING ARCTIC.

The Arctic seems to be warming up. Reports from
fishermen, seal hunters, and explorers who sail the seas
about Spitzbergen and the eastern Arctic, all point to
a radical change in climatic conditions, and hitherto un-
hela'.frd-of high temperatures in that part of the earth’s
surface.




The oceanographic observations have, however, been
even more interesting. Ice conditions were exceptional.
In fact, so little ice has never before been noted. The
expedition all but established a record, sailing as far
north as §1° 29’ in ice-free water. This is the farthest
north ever reached with modern oceanographic apparatus.

The character of the waters of the great polar basin
has heretofore been practically unknown. Dr. Hoel re-
ports that he made a section of the Gulf Stream at 81°
north latitude and took soundings to a depth of 3,100
meters. These show the Gulf Stream very warm, and it
could be traced as a surface current till beyond the 81st
parallel. The warmth of the waters makes it probable
that the favorable ice conditions will continue for some
time,

Later a section was taken of the Gulf Stream off Bear
Island and off the Isfjord, as well as a section of the cold
current that comes down along the west coast of Spitz-
belfgen off the south ca,Be. :

n connection with Dr. Hoel’s report, it is of interest
to note the unusually warm summer in Arctic Norway
and the observations of Capt. Martin Ingebrigtsen, who
. has sailed the eastern Arctic for 54 years past. He says
" that he first noted warmer conditions in 1918, that since
|| that time it has steadily gotten warmer, and that to-day

W the Aretie of that recion 18 not recoonizahla as the sama



NovemsEr, 1922,

Deviation from the normal course Algué explains as
usually due to the presence not far away of another
thoon. However, there is record of a hurricane in

1ji which recurved so sharply on its course that its
center passed twice over the city of Levuka, and yet no
other disturbance was known to be anywhere near.
Furthermore, this hurricane traveled northwest from
Levuka after its first passage over that city, the opposite
direction from that whicnﬁe t.m%;::: cyclones normally
take in that latitude in the sout hemisphere.?

ifurcation of cyclones.—Sometimes it happens that a
well-developed cyclone apparently divides into two inde-
endent, comparable storms, each of which henceforth
ollows an independent course. Algué suggests that
topographic barriers may be the cause, but the cases he
}:onmdeng do not make this explanation altogether satis-
actory.
Seeonda.rg whirls sometimes develop within & cyclone,

producing destructive winds far from the center of the
main cyclone. Algué has eatedly observed such
second centers in the Philippines. Doctor Okada
reports that two or three secondary centers sometimes

oceur within a typhoon.

Typhoons and mountains.—It is stated in some stand-
ard meteorologies that t.m'lgical cyclones can not cross &
mountain range 3,000 feet high. This is often disproven
in the Far East, for typhoons sometimes cross mountains
of ater height than this in Taiwan (Formosa), in the
Philippines, in Japan, and elsewhere. Mountainous For-
mosa often appears to deflect typhoons which a]i-lpmuch
it at a small angle, and sometimes cuts the typhoon in
two, according to ¢, but, on the other hand, other
storms clearly cross it with no apparent regard for its
mountains, the highest of which reach over 13,000 feet.
Doctor Okada reports that studies made on lofty Fuji,
near Yokohama, and on the higher mountains of For-
mosa indicate the depth of most fyphoons to be approxi-
nmtetll)]v 5 or 6 kilometers (16,000 to 20,000 feet).

Although it is commonly stated that typhoons weaken
decidedly as soon as they come upon the land, both
Froc n.ng Okada have observed many cases where this
was not true in southeast China, the typhoons main-
taining most of their force until encountering lofty
mountains.

THE CHANGING ARCTIC.

By Georee Nicoras IFrr.
ll‘ndsrdat:h:]' mm&% g‘f‘:m mnﬂ.r%mr;?rﬂn i submitted

The Arctic seems to be warming up. Reports from
fishermen, seal hunters, and explorers who sail the seas
ahout Spitz and the eastern Arctic, all point to
a radical ch in elimatic conditions, and hitherto un-
heard-of high temperatures in that part of the earth’s
surface.

In August, 1922, the No
merce sent an expedition to Spitzbe
u.ncller the laﬁdetr?hip of D[.;f. g]c_liol Hoel, %euturer on
geology at the University ristiania. Its purpose
was to survey and chart the lands adjacent to the
Norwegian mines on those islands, take soundings of the
adjacent waters, and make other oceanographic investi-

W cations.
\ Dr, Hoel, who has just returned, reports the location
.\ of hitherto unknown coal deposits on the eastern shores
of Advent Bay—deposits 0? vast extent and superior
\| quality & This is regarded as of first importance, as so
\\ far most of the coal mined by E‘h?‘ Nfrwegian companies

N omm thocs iddawids has et koo o

ian Department of Com-
n and Bear Island

B
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The oceanographic observations have, however, been
even more interesting. Ice conditions were exceptional.
In fact, so little ice never before been noted. The
expedition all but established a record, sailing as far
north as 81° 20’ in ice-free water. This is the farthest
north ever reached with modern oceanographic apparatus.

The character of the waters of the great polar basin
has heretofore been practically unknown. Dr. Hoel re-
ports that he made a section of the Gulf Stream at 81°
north latitude and took soundings to a depth of 3,100
meters. These show the Gulf Stream very warm, and it
could be traced as a surface current till beyond the 8lst
parallel. The warmth of the waters makes it probable
that the favorable ice conditions will continue for some
time.

Later a section was taken of the Gulf Stream off Bear
Island and off the Isfjord, as well as a section of the cold
current that comes down along the west coast of Spitz-

he11'gan off the south cage.

n connection with Dr. Hoel's report, it is of interest
to note the unusually warm summer in Arctic Norway
and the observations of Capt. Martin Ingebrigtsen, who
has sailed the eastern Arctic for 54 years past. He says
that he first noted warmer conditions in 1918, that since
that time it has steadily gotten warmer, and that to-day
the Arctic of that re%'on is not recognizable as the same
re%[nn of 1868 to 1917. hanged

Many old landmarks are so cl as to be unre
nizable. Where formerly great masses of ice were ft:n.lc‘x:;sh
there are now often moraines, accumulations of earth and
stones. At many points where glaciers f ormer].g extended
farTi}J:.:to the sea they have entirely dclsappeai‘e .

e change in temperature, says Captain Ingebrigtsen
has also brought about preat change in the flora and
fauna of the Arctic. This summer he sought for white
fish in Spitzbergen waters. Formerly great shoals of
them were found there. This year he saw none, although
he visited all the old fishi .

There were few seal in Eitzbergen waters this year,
the catch being far under the average. This, however,
did not surprise the captain. He pointed out that
formerly the waters about Spoit.zbargen d an even sum-
mer temperature of about 3° Celsius; this year recorded
temperatures up to 15°, and last winter ocean did
not freeze over even on the north coast of Spitzbergen.

With the disappearance of white fish and seal has come
other life in these waters. This year herring in great
shoals were found along the west coast of Spitzbergen,
all the way from the fry to the veritable great herring.
Shoals of smelt were also met with.

BIRDS STORM-SWEPT OVER THE NORTH ATLANTIC
OCEAN.

By Wnuus E, Hurp,
[Weather Bureau, Washlngton, Tv. €., Dee. 10, 1922.]

An interesting memorandum was recently received by
the Weather Bureau in connection with a marine weather
report from Mr. W. Scott, fifth officer of the American
8.S. Manchuria, It deals with the appearance of several
varieties of small land birds a considerable distance at
sea on the 27th to 29th of October, 1922, during a voy-
age from New York to Hamburg, and is presented here,
with an inclusion of the list of observed bird varieties,
for the scientific interest involved.

8, 8. Manchuria,
Voyage 50—N. Y.-HAMBURG,
. October 28, 192¢.
Tt mawv ha nf anma intareat tn tha Denartment of Plants and Animals



Vyvoj morského ledu u Antarktidy
(absolutni rekord v roce 2007)

Southern Hemisphere Sea Ice Anomaly
Anomaly from 1979-2008 mean
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Globalni plocha morskeho ledu

—— daily global sea ice anomaly

—— daily sea ice area GIObaI Sea |Ce Area

—— daily sea ice mean: 1979-2008 1979 - present
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Nebezpecné povétrnostni jevy
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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 dohn Carey | June 28, 2011|7128

kd Share &= Email & Print 1 2 3 Next =

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. whe was funded by the Pew Center
on Glebal Climate Change, and other selections from the editors »
June 30, 2011




Nebezpecné jevy

» Tornada - nebezpecné atmosferické viry z
bourkovych oblaku




Tornado u Brna 20. 7.
2001

.“i |










Cetnost nebezpecnych tornad

Number of Strong to Violent (EF3-EF5*) Tornadoes :@ n—
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Tropické cyklc’)ny

Velikost: stovky
km

}

Trvani: n ekolik
dnu



Tropické cykléony

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




. Global Tropical Cyclone Accumulated Cyclone Ener ACE
~~Global -Northern Hen:usphere 24- munﬂ:il::lmmng Sums -- Dr. Ryan N. Maue -- Updated February ZgS-‘Z'gH )
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Accumulated Cyclone Energy (10* knots?)
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Index aktivity hurikan G (pfesn é&ji akumulované energie hurikan Q).

Zdroj: Florida State University, http://policlimate.com/tropical/index.html




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)

NOAA Paleo

Glimate]Re




IPCC 1990
Little Ice Age

Medieval
Warm Pe _

Temperature Change (°C)
I

)
*F

IPCC 2
(Mann,
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1998 -
Data from thermometers (red) and from tree rings, | -

M B H 9 8) ? : corals, ice cores and historical records (blue).
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,Boj o hokejku®

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

» Mc Intyre+Mc Kitrick, 2003: Hokejkovy graf
vznikl nespravnym pouzitim metody hlavnich
komponent a selektivhim 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 zasadné
ovlivnény a jsou spravné; jiné nezavislé prace hlavni
zavery o bezprecedentnim (antropogennim)
oteplovani potvrdily.




,Boj o 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.
Mozneé 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 ponekud obskurni a kritika Mcintyra
a McKitricka je v zasadeé spravna ...9)

- Odpoved dr. Manna: ,Wegmanova zprava je zoufaly
pokus zpolitizovat védeckou zalezitost ... ,,
- http://news.mongabay.com/2006/0716-climate.html



,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 pochybne
statistice ..."




,Boj o hokejku” (pokr.)

» Vyjadreni lana Jolliffe (pokr.):

Dodava: ,Nepravdiva interpretace ndzoru nezavislych
odborniku (tim mini sebe) jen dodava munici tém,
kteri chtéji diskreditovat cely klimatologicky
vyzkum."

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 lo reconstruct NH mean femperalure. 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 sensilivity to local temperatture. 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

O Briffa-Osbhom MXD
H Deleted

B Mann

Jones

O Briffa-2000




Zaverecne poznamky

» Klimatologie je v posledni dobé nezdrave
zpolitizovana

» , Konsensus”® o pricinach a povaze
klimatickych zmén neexistuje

v JKlimaalarmismus® a ukvapeneé a nekritickeé
prijimani vSech ,konsensualnich® vysledku
je kontraproduktivni

» Casteénym ,lékem* na uvedené problémy je

kritické mysleni, vétsi otevrenost v oblasti

publikovani a sdileni dat a metodiky




