4. Klimatologie obdobi
pristrojovych pozorovani




4.1 Pocatky meteorologickych pozorovani

» Galileo Galilei (1564-1642) a jeho zaci — prvni meteorologické pristroje

* Rete Medicea — prvni mezinarodni meteorologicka sit (10 stanic) —
zaCatek 1653-1654 — zanika v roce 1667
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Thermometer an.e weather angel from Otto Evangelista Torricelli (1608-1647) jako
von Guericke (Korber, 1989) autor rtutového tlakoméru



Tradicni korejsky srazkomer
,Chukwooki“, pouzivan v
dynastii Choson - Coson
(1392-1910), byl vynalezen v
roce 1441. Mérilo se s nim az
do roku 1907, pficemz nejdelsi
srazkova rada jim meérena
pochazi ze Soulu od roku
1777.

Yoo, C. et al., Journal of
Hydrology, 520, 2015, 387-
396




Central England Temperature series since 1659
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Gordon Manley (1902-1980),
Jones, Hulme (1997)

autor teplotni rady stredni Anglie

precipitation from 1697 — Kew, London; further local observing activities — e.qg.
Louis Morin, a physician in Paris, observed in the years 1665-1713



- organizace siti
meteorologickych stanic

“Breslau network”

Stfedoevropska sit Johanna Kanolda
(1679-1729), I€kare ve Vratislavi
(Breslau, Wroclaw), v letech 1717-
1726, pokraCovala v obdobi 1727-1730
pod vedenim Andrease Buchnera,
|ékare v Erfurtu (neo-hippokratovska
teorie o lidském zdravi a jeho vztahu k
prirodnimu prostredi) — publikace
meteorologickych méfeni a pozorovani

po Ctvrtletich (I-11l, IV-VI, VII-IX, X-XII) —

prvni znama pfistrojova méreni z
ceskych zemi (Zakupy, SZ Cechy)
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* nejstarsi pristrojova méreni od 21. prosince 1719 do 31. bfezna 1720 ze
Zakup — Johann Carl Rost

Johann Carl Rost (1690-1731),

lékar v Zakupech
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Analyza Rostovych
pozorovani v Zakupech

Brazdil, R., Valasek, H.
(2002): Meteorologicka
meéreni a pozorovani

v Zakupech v letech 1718-
1720. Geografie — Sbornik
Ceské geografické
spolecnosti, 107, €.1, s. 1-22.
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Sixteen-part wind roses (%) in the months January to March of 1720.

In the right lower corner — the relative frequency of calms.

The variation of
the term values
of air pressure
(21 Dec. 1719 —
31 March 1720)
and air tempera-
ture (1 Jan — 31
March 1720)



* nejstarsi denni pozorovani pocCasi trikrat denné pred 7. kvétnem 1771 (po 9.
bfeznu 1775) v TelCi provadél vrchnostensky Iékar Mag z Maggu (Brazdil et
al., Meteorol. Zpr., 2002, €. 2, s. 50-60

Frantisek Alois Mag z Maggu (1725-1804)
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Pozorované prvkyl/jevy:

Tlak, teplota, vihkost, sila a smér
vétru (32-dilna vétrna razice),
meteorologické jevy
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Priklad Magovych dennich meteorologickych zaznamu pro 3.-13. prosinec 1773




* nejstarsi souvisla pristrojova méreni

v Praze-Klementinu od 1. ledna 1775
(predtim 1752, 1771) teplota a tlak vzduchu,
od 1. kvétna 1804 srazky

MICCCCELY
AvEmTiaun

Jezuitska kolej sv. Klementa v Praze
(zkracené Klementinum)

Josef Stepling (1716-
1778), prvni reditel
klementinské observatore,
meéril tlak vzduchu, teplotu
vzduchu a srazky jiz v
roce 1752



Societas
Meteorologica

Palatina — 39 stanic s
publikovanim vysledku v
letech 1780-1792 —
sjednoceni pfistroju a
terminU pozorovani —
zahrnuta stanice Praha-
Klementinum

~ EPHEMERIDES

SOCIETATIS METEOROLOGICAE
PALATINAE

OBSERVATIONES

&NKL T79 32

M ——— it

MANHEIMII
EX OFFICINA NOVAE SOCIETATIS TYPOGRAPHICAE
MDCCLXXXXV. '



Antonin Strnad (1746-1799), tieti
reditel klementinské observatore, apeloval

na rozsireni meteorologickych pozorovani
v Cechach

Alois David (1757-1836), ¢ctvrty reditel
klementinské observatore se zaslouzil o

rozvoj meteorologickych pozorovani v
Cechach
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Leopold Jan Sersnik (1747-1814), prefekt gymnazia v T&iné, provadél prvni
méfeni srazek ve Slezsku (leden 1777 - leden 1778). Priklad jeho srazkovych
zaznamu z dubna 1777
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FrantiSek Jakub Jindrich Kreybich (1759-1833), fararF v Zitenicich, pozoroval v
letech 1787-1829. Priklad Kreybichovych pozorovani z €ervna 1788



Ferdinand Knittelmayer (1750-1814), Brno, 1799-1812

- a captain in pension

- observations five-times a day: pressure, temperature, wind, state of the
sky, meteorological phenomena

- he believed for nineteen-year lunar cycle (“analoque weather forecast”)
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Knittelmayer observed weather in the former Dominican monastery (used in his time by
army)
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Records of air pressure for January-June 1805 from Ferdinand Knittelmayer




Der Gang der Witerung von Brinn in den zwei erften Monaten des Frihjahrs 1800.
MNemlich das Sreigen und Fallen des Thermometers, Barometers, Hygromesers nebit der Beithafenheie des Himmels yne defRn Ercigniicn,
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Graph of meteorological observations by Ferdinand Knittelmayer (March-May 1800)



Podrobné informace k historii meteorologickych pozorovani v
Ceské republice, véetné odkazi na dalsi doplfikovou literaturu, a
statistickou analyzu dlouhych teplotnich a srazkovych rad na bazi
mesicnich, sezonnich a roCnich rad uvadi kniha

Brazdil, R., Bélinova, M., Dobrovolny, P., MikSovsky, J., PiSoft, P.,
Reznickova, L., étépének, P., Valasek, H., Zahradnicek, P. (2012):
Temperature and Precipitation Fluctuations in the Czech Lands
During the Instrumental Period. Masaryk University, Brno, 236 s.



4.2 Teplota vzduchu

* méreni v 1,25 - 2 metrech nad zemi

- vypodet denniho prdméru teploty vzduchu z termind 7, 14 a 21 h SMC — Kamtzav

vzorec
Unterschiede verschiedener Mittelwertschatzverfahren zum 24stlndigen

Tagesmittel in 1/10 Grad C

24
DIFF1=1/4- (T?+T14+2T21)'11’24'ET|
1

24
BIFF2 = 1/4 - (T7+ Tig+ Trrax+ Tmin) - 124 - E1T|
JAN FEBE MAR APR MAI JUN JUL AUG SEP OKT NOV  DEZ JAHR
Sonnblick DIFF 1 0 0 1 -1 0 =% 1 1 1 ja} o 0 0
(3106 m) DIFF 2 0 1] -1 -1 0 -2 1 2 2 0 2 0 1
Dobratsch DIFF 1 0 o i] 1 0 1 1 (1] 0 | -1 0 0
(2140 m) . DIFF 2 0 -2 =1 =1 0 0 o] =1 -2 -2 -2 -1 -1
Schmittenhdhe DIFF 1 -1 -2 0 1 ] 1 1 4] -1 -1 -1 -1 0
(1976 m) DIFF 2 -1 -1 0 0 1 2 2 0 -1 -1 0 -1 0
Innsbruck DIFF 1 3 3 3 3 ! 2 2 2 1 2 2 3 2
(577 m) DIFF 2 -1 =2 -3 -3 -2 1 1 -1 -3 -3 -2 -1 -2
Wien DIFF 1 1 1 2 2 2 2 A 1 a 1 1 il 1
(202 m) DIFF 2 -2 -2 -3 -3 -1 0 -1 -2 -4 -3 -2 -2 -2




Problémy starsich mereni

» dostupnost mereni
* nestandardni umisténi
* typ pristroje

 pozorovaci terminy

Basilej — radiaCni efekt teplomeéru
(nedostatecné stinéni)

a) rannitermin

b) poledni termin

c) vecerni termin

d) rano minus poledne

e) poledne minus vecer
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4.2.1 Tepelny ostrov meéesta

Anderugen in der anthropogene
Zusammensetzung der Luft Warmeproduktion

Knderungen im
Wasserhaushalt

geanderte Bodeneigenschaften

1L Europa 14 Nordamerika
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5 Malms, 6é Utrecht, 7 Sheffield (Engl.),” 8 Munchen, 9 Wien,
10 Berlin, 11 London.

1 Quebec (neun verschiedene Jahre), 2 Corvallis, 3 Palo Alto,
4 San Jose, 5 Hamilton, 6 Edmonton, 7 Winnipeg, 8 San
Francisco, 9 Vancouver, 10 Montreal
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Begresm’ zavislost pramérné rocni teploty vzduchu na nadmorské vySce podle stanic ve stfednich
Cechach (Praha: KI — Klementinum, Ka — Karlov)



Zesilovani tepelného
ostrova Prahy-
Klementina
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Teplotni diference Praha-Klementinum
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Faktory ovliviujici zesilovani tepelného ostrova Prahy-Klementina

 zastavéna plocha

 produkce energie (odpadni teplo) — v obdobi 1975-1987 narust spotfeby

energie 0 26 %

* pocCet obyvatel

Population [thousands]
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1991 _
] A
Zmeny poctu obyvatel Prahy _
Outer citfy
periphery
\'u
Administrafive area 1974 \'\k
Inner city area R
Administrative
boundaries Inner city
W W ”TTTLHiamricaI core
1800 1850 1900 1950 2000

(Brazdil, R., Budikova, M., Atmospheric Envronment, 1999, r. 33, C. 24-25, s.

4211-4217)
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Obr. 6 Rocni chod intenzity méstského tepelného ostrova [°C]| vycislené
dle dlouhodobého mésicniho priiméru denniho maxima teploty vzduchu
v obdobich 1991-2013 a 1961-1990.
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Obr. 7 Rocni chod intenzity méstského tepelného ostrova [ °C| vycislené
dle dlouhodobého mésicniho priiméru denniho minima teploty vzduchu
v obdobich 1991-2013 a 1961-1990.

Obr. 8 Rocni chod intenzity méstského tepelného ostrova [°CJ vycislene
dle dlouhodobé priimérné mésicni teploty vzduchu v obdobich 1991-
2013 a 1961-1990.

P-KI minus priamér Brandys
nad Labem + Dobfichovice
+ Tuhan

Skalak, P. et al. (2015): Prispévek
projektu UHI k poznani klimatu

Prahy. Meteorologické zpravy, 68, 1,
18-23.
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Obr. 2 Rozdil ro¢niho priiméru dennich minim teploty vzduchu [°C]
v desetiletich 2001-2010 a 1961-1970.

Skalak, P. et al. (2015): Prispévek projektu UHI k poznani klimatu Prahy.
Meteorologické zpravy, 68, 1, 18-23.



Plosny narust tepelného ostrova Krakowa
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TABLE 3. Summary of reported annual urban warming rates. Rates are relative warming at the city stations with respect to the rural sites

Rate

No.

or to smaller towns as reported by the author or computed by us from the published data.

(°C/10 yrs) cities Interval ~ Region Remarks References
0.11 k) 1941-80 U.S./Canada Group Al Urban/rural pairs This study
0.04 32 1941-80 u.s. Group A2 Urban/divisions - This study
0.10 18 1941-80 U.s. Group B Urban/divisions This study
0.12 9 1941-80 U.S. Group C1 Urban/rural pairs = ~ This study
0.14 9 1941-80 - UsS. Group C2 Urban/divisions This study
0.34 8 1951-80 U.Ss. Group D Urban/rural pairs This study
varying intervals :
0.09 10 1893-1954 EUS. Annual rate averaged from seasonal values Mitchell (1961b)
taking mmgmﬁcam differences as zero
0.30 7 1933-80 SW U.S. Average of cities vs 5 rural sites ; Cayan & Douglas
(1984)
0.42 2 1940-80 SW U.S. Tumn City vs Auport & San Diego vs Cayan & Douglas
(1984)
0.30 3 1946-80 SW U.S. Surfaceﬁﬂo mb; x Jan & Jul for Las Cayan & Douglas
Vegas, San Diego, Tucson - (1984)
0.32 1 1904-79 Maryland Baltimore/Woodstock - Landsberg {(1981)
0.14 | 1903-47 Illinois Urbana air/soil difference Changnon (1964)
0.14 31 1917-83 California Cities vs 31 rural sites Goodridge (1985)
0.00 31 1917-40 California Cities vs 31 rural sites Goodridge (1985)
0.11 31 1941-60 California Cities vs 31 rural sites Goodridge (1985)
0.31 31 1961-83 California Cities vs 31 rural sites Goodridge (1985)
0.02 9 1891-1950 Europe Largest cities/14 rural sites Callendar (1961)
0.09 17 1891-1960 World Cities vs selected rural sites (No. of cities Dronia (1967)
from first decade)
0.15 3 1871-1890 Europe Ciues vs selected rural sites (No of cities Dronia (1967)
from first decade)
0.14 17 1891-1920 World Cities vs selected rural sites (No. of cities Dronia (1967)
from first decade)
0.01 61 1921-40 World Cities vs selected rural sites (No. of cities Dronia (1967)
: from first decade) ;
0.13 45 1941-60 -World Cities vs selected rural sites (No. of cities Dronia (1967)
_ _ from first decade)
0.09 3 1886-1935 Japan Average of Tokyo, Kyoto, Osaka vs Arakawa (1937)
Wakayama, Koti, Hamamatsu,
Numazu, Miyako, Gihu, Sakal.
Kanazawa, Husiki
0.33 1 1920-1950 Argentina Buenos Aires vs countryside Prohaska (1954)
0.10 | 1878-1968 England Kew Observatory, London vs Rothamsted Moffit (1972)
; Experimental Stn.
0.12 1 1891-1968 France Paris vs Lyon, Besancon & Nantes Dettwiller (1970)




Teplotni anomalie (C)

Praha-Klementinum Brno
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Temperature (°C)
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Trend (°C/M10 years)
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600 - Precipitation - Brno

Precipitation (mm)
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45 - Hailstorm - South Moravia
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Fluctuations in summer half-year mean temperatures (1801-2015) and precipitation
totals (1803—-2015) at the Brno meteorological station, and numbers of hailstorm days in
South Moravia (1801-2015). Smoothed by Gaussian filter for 10 items



4.2.2 Globalni teplotni rady
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Globalni teplotni fada — zpusob vypoctu (Climatic Research Unit

(CRU), University East Anglia, P. Jones et al.)

HOMOGENEITY: 2666 stations

- comparing of station pairs
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CALCULATION OF GRID-POINT ANOMALIES:
reference period: 1951-1970

M M

AT = 551 aSTS ¥4 Sflas

Ts - temperature anomaly

o~ inverse of the great circle distance
between station s and the grid point

M - number of stations

hemispheric average - cosine weighting

29 5
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globalni teplotni rada na Zemi pocitana od roku 1856 na
zaklade existujicich teplotnich mereni

globalni oteplovani s linearnim trendem 0,6 °C/100 let
extrémne tepla 90. leta 20. stoleti, nejteplejsi rok 1998
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Combined annual land-surface air and sea surface temperature anomalies (°C) 1861 to 2000,
relative to 1961 to 1990. Two standard error uncertainties are shown as bars on the annual number.

(IPCC, 2001)



(a) Annual temperature trends, 1901 to 2000

(b) Annual temperature trends, 1910 to 1945
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Figre 3.6
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Annual Trend 1901 to 2005
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Time series of mean global annual temperature anomalies

.with respect to a1961-1990 base period for the period 1950-2011
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The La Nifia years in the time series
of the Met Office/University of East
Anglia show a rise in global mean
annual temperature over time, as
does the entire series. Of all the La
Nifia years, preliminary analyses
indicate that 2011 has been the
warmest to date. Years in which

the average Oceanic Nifio Index
(NOAA/CPC) is not more than -0.5
are termed La Nifia years.

@ Neutral and El Nifio years

Bl LaNifayears

----- Preliminary estimate, based on
January-October 2011

Data sources: Met Office/Climate
Research Unit of the University of
East Anglia; NOAA/Climate Predic-
tion Center

MunichRe, 2011
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4.3 Srazky

Systematické chyby pri méreni srazek (Sevruk, 1985)

« aerodynamicky efekt srazkomeéru (2-10 % dést, 10-50 % snih)
« smaceni srazkoméru (2-10 %)

* vypar vody ze srazkoméru (0-4 %)

» rozstrik dopadajicich srazek do (ven ze) srazkomeéru (1-2 %)

« akumulace navivaného a unaseneého snéhu

Nameérené uhrny srazek predstavuji podhodnocené odhady jejich
skuteCného mnozstvi.

Doporucena literatura:

Brazdil, R., St&pankova, P. (1998): Korekce systematickych chyb pfi mé&Ffeni srazek
na MileSovce v obdobi 1956-1996. Meteorologické zpravy, 51, €. 5, s. 142-148.

Sevruk, B. (2004): Niederschlag als Wasserkreislaufelement, Theorie und Praxis der
Niederschlagsmessung. ETH, Zurich - Nitra, 200 s.
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Sevruk, Klemm (1989):

ve 136 zemich svéta se uzivalo
« 54 typUu srazkoméru

« zachytna plocha 7-1000 cm?

* vySka 0,2-2 m nad zemi

- nehomogenity v méreni
srazek

- pocitaji se prostorové
prameéry (napf. pro povodi)

- upusteno od vypoctu
globalnich srazkovych rad
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Problém
automatizace
meéreni

a) Manualni
srazkomer
METRA 886

b) automaticky
Clunkovy

srazkomér
MR3H

Knézinkova, B., Brazdil, R.,
Sté&panek, P. (2010):
Porovnani méreni srazek
srazkomérem Metra 886 a
automatickym Clunkovym
srazkomérem MR3H ve
staniéni siti Ceského
hydrometeorologického
ustavu. Meteorologické

zpravy, 63, 5, 147-155




synopticka stanice
klimatologicka zakladni stanice
srazkomérna stanice

0 25 50 100 km

Poloha a typ meteorologickych stanic CHMU pouzitych k analyze diferenci dennich
uhrnd srazek méfenych srazkoméry METRA 886 a MR3H
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4.3.1 Sucho
v Ceske
republice
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Druhy sucha: meteorologicke, zemeédeélské, hydrologicke a
socioekonomické http://drought.unl.edu/Education/Droughtin-depth/TypesofDrought.aspx

Natural Climate Variability

Precipitation deficiency High temperature, high winds, low
(amount, intensity, timing) relative humidity, greater
| sunshine, less cloud cover

Reduced infiltration, runoff, I

Meteorological
Drought

deep percolation, and Increased evaporation
ground water recharge and transpiration
I 1
E" ———————————————————————————————— — e — -
2 Soil water deficiency ™
- b
< | ER
S L 53
S Plant water stress, reduced 29
® biomass and yield o0
E .
el N U —_ ]
Reduced streamflow, inflow to E
reservoirs, lakes, and ponds; 'E)E
reduced wetlands, -3
wildlife habitat °o
E‘D
l u =

Economic Impacts Social Impacts Environmental Impacts



http://drought.unl.edu/Education/DroughtIn-depth/TypesofDrought.aspx
http://drought.unl.edu/Education/DroughtIn-depth/TypesofDrought.aspx
http://drought.unl.edu/Education/DroughtIn-depth/TypesofDrought.aspx

Indexy sucha
« Standardizovany srazkovy index (Standardised Precipitation Index — SPI)

« Standardizovany srazkovy evapotranspiracni index (Standardised
Precipitation Evapotranspiration Index — SPEI)

« Palmerlyv index intenzity sucha (Palmer Drought Severity Index — PDSI) a
Z-index

Brazdil, R., Trnka, M. a kol. (2015):
Sucho v ¢eskych zemich: minulost,
soucasnost a budoucnost. Centrum
vyzkumu globélni zmény AV CR, v.v.i.,
Brno, 400 s.)

https://www.intersucho.cz/
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Index Rok | Zima Jaro Léto | Podzim
SPI-1 0,07 0,19 0,01 0,05 0,01
SPI-12 0,15 0,14 0,15 0,16 0,15
SPEI-1 -0,06 0,17 -0,20 -0,11 -0,09
SPEI-12 -0,23 -0,21 -0,23 -0,24 -0,24
ZIND -0,12 0,13 -0,28 -0,12 -0,18
PDSI -0,47 -0,36 -0,54 -0,49 -0,47

Stoleté linearni trendy ro€nich a sezonnich indexut sucha pro Ceské
zemeé v obdobi 1805-2012 (negativni znaci narust intenzity sucha).
Statisticky vyznamné hodnoty trendu na hladiné vyznamnosti a =
0,05 jsou vyjadreny tucne: 1 — index pro 1 mesic, 12 — index pro 12
mésicu-rok (Brazdil et al., International Journal of Climatology, 2015,
35, 1405-1421)



Drought in Central Europe—
from drought response to preparedness

Editors: Donald A. Wilhite, Rudolf Brazdil, Ulf Bintgen, Michael Hayes, Miroslav Trnka

Climate
Research, vol. 70,
2016, No. 2-3

http://www.int-
res.com/abstracts/
cr/v70/n2-3/

Photos: Jan Vopravil (left); Petr Hlavinka (right)

Wilhite DA
INTRODUCTION: Managing drought risk in a

Trnka M, Balek J, $t&panek P,
Zahradniéek P, MoZny M, Eitzinger J,

changing climate 99-102 Zalud Z, Formayer H, Turiia M, Nejedlik P,
Brazdil R, Dobrovolny P, Trnka M Semeradova D, Hlavinka P, Brazdil R
L e i - Drought trends over part of Central Europe be-
\B,:lggii"Hlf’g':gsg:f:f A ko= 0; fween 1961 and 2014 143-160
Documentary and instrumental-based drought
indices for the Czech Lands back to AD 1501 103-117 Bré’z‘gil R, Raska P, Trr'1ka M, Za}_l:lradlzll'éek P,
Mozny M, Brazdil R, Dobrovolny P, Trnka M, Valasek H, Dobrovolny P, Reznickova L,
Potopova V, Hlavinka P, Bartosova L, Treml P, Stachori Z
Zahradniéek P, Stépanek P, Zalud Z The Central European drought of 1947: causes
Drought reconstruction based on grape harvest and consequences, with particular reference to
dates for the Czech Lands, 1499-2012 119-132  the Czech Lands 161-178
Dobrovoliny P, Rybni¢ek M, Biintgen U, _
Trnka M, Brazdil R, Stachon Z, Prokop O, Stépanek P, Zahradnicek P, Farda A,
KolaF T Skalak P, Trnka M, Meitner J, Rajdl K
Recent growth cocherence in long-term oak Projection of drought-inducing climate condi-
(Quercus spp.) ring width chronologies in the tions in the Czech Republic according to Euro-
Czech Republic 133-141 CORDEX models 179-193


http://www.int-res.com/abstracts/cr/v70/n2-3/
http://www.int-res.com/abstracts/cr/v70/n2-3/
http://www.int-res.com/abstracts/cr/v70/n2-3/
http://www.int-res.com/abstracts/cr/v70/n2-3/
http://www.int-res.com/abstracts/cr/v70/n2-3/
http://www.int-res.com/abstracts/cr/v70/n2-3/

4.4 Ostatni meteorologické prvky a jevy

Slunecni svit

1. ERRORS CONNECTED WITH INSTRUMENT USED (heliograf)

sunshine duration

sunshine duration

time time

real trend - measured trend

—— = e ————— —— e ——

- recorders producing by several firms

- different sensitivity



- tapes of different colours

- methodology for evaluation
2. ERRORS CONNECTED WITH THE STATION SURROUNDINGS

a) Location of the station

N ———————————— — S S S e —

b) Air_ pollution
- the heights h@ of the sun above the horizon
Example - Czech Republic:
h@ > 2-32 - mountainous, non-polluted areas
h@ A - lowland, slightly polluted areas

h@ % g? - heavily polluted areas



§Iunqméry pouzivané k méreni delky slunecniho svitu v siti stanic
CHMU: a) slunomér Campbell-Stokes; automatické slunoméry: b) SD4
senzor, ¢) SD5 senzor, d) SD6 senzor
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(Valik et al., Climate Resarch, 2019, 78,

1, 83-101)

1961 1971 1981 1991 2001 2011

Homogenizované rady
slunecniho svitu péti
meteorologickych stanic CHMU
v obdobi 1961-2017 (fada 1 —
kombinovana rada z méreni
slunomérem Campbell-Stokes a
automatickymi slunomery, rada 2
— pouze slunomér CS)
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Porovnani okoli stanice Pfimda v letech 195§ a 2008, ukazujici zvyseni podilu
zalesnéné a zastavene plochy (archiv CHMU) — zvySeni drsnosti povrchu
vyznamne pfispiva k pozorovanému ,wind stilling"

(Brazdil, R. et al. (2017): Spatial and temporal variability of mean daily wind speeds in the Czech
Republic, 1961-2015. Climate Research, 72, 3, 197-216)
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(Brazdil, R. et al. (2017): Wind-stilling in the light of wind speed measurements: the Czech experience.
Climate Research, 74, 131-143)



Meteorologicke jevy
(a jejich zavislost na
pozorovatelich)

Milesovka 1906-1994

a) cela rada
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Soudasné kolisani klimatu v Ceské republice na zakladé
pristrojovych meteorologickych pozorovani - viz
prezentace z fyzickogeografického seminare €. 2 s
odpovidajicimi odkazy:




4.5 Pozorované zmeény v klimatickém
systému podle pristrojovych
pozorovani — IPCC 2013

vyjadreni kvalitativniho stupné spolehlivosti vysledku (velmi nizka
az velmi vysoka) podle typu, mnozstvi, kvality a existence
existujicich svedectvi

kvantifikace pravdépodobnosti (plyne ze statistické analyzy):

prakticky jisté — 99-100% pravdépodobnost, velmi pravdépodobné —
90-100%, pravdépodobné — 66-100%, pravdépodobné ano i ne — 33-
66%, nepravdépodobné — 0-33%, velmi nepravdépodobné — 0-10%,
vyjimecné nepravdépodobné — 0-1%

dodatecné:

extrémné pravdépodobné — 95-100%, pravdépodobnéjsi nez ne -
>50-100%, extrémné nepravdépodobné — 0-5%



Linearni trend 1880-
2012: 0,85 C (0,65
az 1,00)

Rozdil teplot v

obdobich 1850-1900

a 2003-2012 je 0,78
C (0,72 az 0,85)

Kazda ze tfi
poslednich dekad
byla teplejsi nez
predchozi dekady od
roku 1850.

1983-2012 je
nejteplejSi 30-leti za
poslednich 1400 let.

Prakticky jiste, ze se
troposféra oteplila od
poloviny 20. stoleti.

Temperature anomaly (°C) relative to 1961-1990
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(b)) Observed change in surface temperature 1901-2012
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Linearni teplotni trend v letech 1901-2012 podle gridovych bodu
(70% dat, alespon 20% dat na zaCatku a ke konci obdobi). Gridy bez
dat jsou bilé. Gridy se signifikantnim trendem pro a = 0,10 jsou

oznaceny +.



Observed change in annual precipitation over land
1901- 2010 1951-2010
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Figure SPM.2 | Maps of abserved precipitation change from 1901 to 2010 and from 1951 to 2010 {trends in annual accumulation calculated using the
same criteria as<n Figure SPM. 1) from one data set. For further technical details see the Technical Summary Supplementary Material. {TS TFE. 1, Figure 2;

Figure 2.29}

Spolehlivost zmény srazek pred rokem 1951 je nizka a poté stredni.
Srazky vzrostly v mirnych Sifkach pevnin na Severni polokouli (stredni
spolehlivost pred 1951 a vysoka poté). Kladné i zaporné trendy srazek
v ostatnich Sifkach maiji nizkou spolehlivost.



Phenomenon and
direction of trend

Assessment that changes occurred (typically
since 1950 unless aotherwise indicated)

Assessment of a human
contribution to observed changes

Warmer and/or fewer Very likely {2.6) | Very likely {10.6}
cold days and nights Very likely Likely
over most land areas Very likely Likely
fr.equent hot days and Very likely Likely
nights over most land areas | ey jikely Likely (nights only)
Warm spells/heat waves. Medium confidence on a global scale Likely*
Frequency and/or duration Likely in large parts of Europe, Asia and Australia {2.6} {10.6}
increases over most Medium confidence in many (but not all) regions Not formally assessed
land areas Likely More likely than not
Heavy precipitation events. Likely more land areas with increases than decreases Medium confidence
Increase in the frequency, & (7.6.10.6)
intensity, and/or amount Likely more land areas with increases than decreases Medium confidence
of heavy precipitation Likely over most land areas More likely than not
Low confidence on a global scale Low confidence {10.6}
Increases in intensity Likely changes in some regions? {2.6}
and/or duration of drought | Medium confidence in some regions Medium confidence'
Likely in many regions, since 1970¢ More likely than not
Low confidence in long term (centennial) changes Low confidence’
Ificteces i intanse Virtually certain in North Atlantic since 1970 {2.6} {10.6)
tropical cyclone activity | Low confidence Low confidence
Likely in some regions, since 1970 More likely than not
Increased incidence and/or Likely (since 1970) {3.7) | Likely* 3.7}
rr!agnitude of extreme Likely (late 20th century) Likely*
high sea level Likely More likely than not*
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Northern Hemisphere spring snow cover
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Vysoka spolehlivost tvrzeni, Ze jarni (bfezen-duben) rozsah snéhové
pokryvky na severni polokouli se zmensil.



Arctic summer sea ice extent
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Existuje vysoka spolehlivost tvrzeni, ze rozsah morskeho ledu v
Arktide se zmensil.



(c) Change in global average upper ocean heat content
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Prakticky jisté, ze svrchni vrstva oceanu (0-700 m) se oteplila od
1971 do 2010 a pravdépodobné se oteplila mezi 70. léty 19. stoleti a
rokem 1971.



(d) Global average sea level change
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Rychlost vzestupu hladiny svetového oceanu od poloviny 19. stoleti byla
vetsi nez v predchozich dvou tisiciletich — vysoka spolehlivost. V letech
1901-2010 Cinil vzestup 19 cm (17-21 cm).



4.6 Globalni teploty - soucasnost
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from Berkeley Earth (www.BerkeleyEarth.org)

Global temperature anomalies relative to 1850-1900 average
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Temperature Anomaly (°C)
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Global Surface Temperature Relative to 1880—1920 Mean
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Fig. 4. Global surface temperature since 1960 relative to the 1880-1920 base period. The red-blue diagram is the
Nino3.4 index, which is the temperature in a region along the equator in the Pacific Ocean used to characterize the
El Nifo status. Green triangles mark volcanic eruptions that produced a large amount of stratospheric aerosols.



Decadal Mean Surface Temperature Anomaly (°C): 1951-1980 Base Period
1960-1969 | -0.03 1970-1979 | 0.03 1980-1989 0.24




Doporucena literatura:

Brazdil, R., Stekl, J. a kol. (1999): Klimatické pomé&ry MileSovky.
Academia, Praha, 433 s.

Camuffo, D., Jones, P., eds. (2002): Improved understanding of Past
Climatic Variability from Early Daily European Instrumental Sources.
Kluwer Academic Publishers, Dordrecht, Boston, London, 392 s.

Brazdil, R., Valasek, H., Mackova, J. (2005): Meteorologicka
pozorovani v Brné v 1. poloviné 19. stoleti (Historie poCasi a
hydrometeorologickych extrému). Archiv mésta Brna, Brno, 452 s.

Solomon, S., Qin, D., Manning, M., Marquis, M., Averyt, K. Tignor, M.
M. B., LeRoy Miller, H., Chen, Z., eds. (2007): Climate Change 2007:
The Physical Science Basis. Cambridge University Press, Cambridge,
996 s.

Stocker, T. F., Qin, D., Plattner, G.-K., Tignor, M., Allen, S. K.,
Boschung, J., Nauels, A., Xia, Y., Bex, V., Midgley, P. M., eds. (2013):
Climate Change 2013: The Physical Science Basis. Cambridge
University Press, Cambridge, UK, New York, USA, 1535 s.



Auer, |. et al. (2007): HISTALP - historical instrumental
climatological surface time series of the Greater Alpine Region.
International Journal of Climatology, 27, 17—46.
http://www.zamg.ac.at/histalp/

Brazdil, R., Bélinova, M., Dobrovolny, P., MikSovsky, J., Pisoft, P.,
Reznickova, L., Stépanek, P., Valasek, H., Zahradnicek, P. (2012):
Temperature and Precipitation Fluctuations in the Czech Lands
During the Instrumental Period. Masaryk University, Brno, 236 s.

Dobrovolny, P., Rezni¢kova, L., Brazdil, R., Krahula, L.,
Zahradnigek, P., Hradil, M., DoleZelova, M., Salek, M., St&panek, P.,
Roznovsky, J., Valasek, H., Kirchner, K., Kolejka, J. (2012): Klima
Brna. Viceuroviova analyza mestskeho klimatu. Masarykova
univerzita, Brno, 200 s.

Brazdil, R., Trnka, M. a kol. (2015): Sucho v Ceskych zemich:
minulost, souc¢asnost, tv)udoucnost. Centrum vyzkumu globalni
zmeny Akademie ved Ceskeé republiky, v.v.i., Brno, 400 s.


http://www.zamg.ac.at/histalp/

