OBSAH

Historie méreni
Fyznkogeograﬁcké charakteristika Ceska

Jak Atlas vznikl ..

1.1 Primérna teplota vzduchu ..........ccccccvvevveirennenns
111 Proméma rodol teplata VZHUChE ..o i
1.1.2 Primérna sezonni teplota vZduChu ..........c.ccocovvireeemrcenineerenenns
1.1.3 Primérna mésiéni teplota vzduchu
1.1.4 Teplota vzduchu v teplém obdobi ..........
1.1.5 Klimatické zajisténi primérné mésicni, sezonni a rocni teploty vzduchu
1.1.6 Meziroéni kolisani teploty vzduchu a teplotni trendy ...........ccccieeeiriniinisinnicsee e
117 Denni chod 1eploty VZAUCIIL ....... ... et miinns sasas

1.2 Charakteristické teploty vzduchu podle denniho priméru
1.2.1 Primérna denni teplota vzduchu 5 °C a vice
1.2.2 Promérna denni teplota vzduchu 10 °C a vice ...............
1.2.3 Pramérnda denni teplota vzduchu 15°C a vice ...............
1.2.4 Primérna denni teplota vzduchu 20 °C a vice ...............

1.3 Teplota vzduchu podle extrémniho teploméru ..................
1.3.1 Pramér roénich maxim a minim teploty vzduchu
1.3.2 Primér dennich maxim teploty vzduchu
1.3.3 Pramér mésicnich maxim teploty vzduchu .. i
1.8:4 Frometdennichminim ity et et s e s b s o b R s
1.3.5 Primér mésiénich minim teploty VZAUCHU .........iciiniiidimiivionlomismsins.

}3.6:Aamplibidadeplativedichi@ tormicka Kontinamalta . . T L S L e b At e e

1.4 Charakteristické dny podle maximainiho @ miniMAININO tEPIOMEBIU ........ccuoiiiiieririeriesiirisierii s ssesas e sassasse e srsens et ensssns ss et abemsanerenaas
1.4 1-Maximalnileplotavzaucht nad D G n e Bt s
1.4.2 Mrazové dny a dny s pfizemnim mrazem ......... :
$:4:3: Maximalnitoplota YZAUGHU POTM T siiasisssmsorarsir ki mssiiisisssgsvbosnin fosipos doirtoessiss sseaneniins b drassaab ins saosvoy rbbie R ans sesse s b s u s dnim vat

1.5 Klimatické zaji§téni maximalnich a minimalnich teplot vzduchu

Shmutl s e s ke

TIVOCIE NPy, CeNts (e viabett e Ao i e & R TENE ol et e Cu DB G
2 PO ET NI STAEBR e i e st et ihes Shsates Sos s a s
211 Primermy roGnl URIM SIAZEK ... ... i asisosinsssnescnissas

2.1.2 Prumérny sezonni Ghrn srazek .........c.cocceveneee. EE A A N
72

218 Promemy masienl Gl Srazek :
2.1.4 Primérny Uhrn srazek v letnim pulroce (duben— zéi‘F) ............. .78
2.1.5 Ombricka kontinentalita a oceanita Teans B S p e noy i AR I RN M Al s A e B e i L 79
2.1.6 Rocni chod a kolisani srazek 80

o M Y e LR U R RO e e R e R S A 82

Pl =0Tl 6 Y e D Gl PR it B e Tl AT R e el e e S A NP ey B R e TR 84
2.3 MaxXimalnt BV SIa2ak i e e i e e T i s i A s en S v s e G 87
2.3.1 Primeér ro¢nich maxim srazek .. 87
Bt o | TR e e [ LRI L L2 B Lo T e oo r e AP e oty St pere St e s s b e el s e Bl b e o e st e S 90
e L LT [0 TR 50011 2 e 7 v e o i it i o o i S i i e i ot P e o A A 92
94

X e S e e L e e e O e e T
A (110 AR s PR e BB e e e e el e B R e e e 96
241 Intenziby Srazek 5 IV Ao Q) T s i iir s iaiin dbrsutassviasoved sovaissuiedstssa e RANLAS FAad615 7485305 oudmaz Twd b : 96
2 N zity Srazel S NI O T D B O e e e e e 98
O BBV IR A RHOND. L e R R I s R R R
2.5.1 Standardizovany srazkovy index SPI pro 1 mésic e Fa ) I i e SR S 101
2.5.2 Standardizovany srazkovy index SPI pro 3 mésice
2.5.3 Palmerovy indexy intenzity sucha .......... i e s :
25 | angidal oy e s 106
2:5.5 Index- meleorlngicky TROZNEN0: UG Mt iismiemismsiriroite gy Tz reisseiasasis soisito o RN ss3 i ar 1o o eIl 108
= 110

(L 175 TPORIIRE 1 PLrCr e - SO o et . < e R L U R S s SRR PTG P ) R e e B0 Sl SRR

3 Snih

AT SNEJONI oo
311 DNy 86 SNAZONIM ... cs i driasietarassasnaninteo asss s P bt sma T
3.1.2 Dny s novym SNENEM .......cccceevemmvnrcinrennen
S HmyRiShy noveho sndhn 0 ol s e e e s D e e e e Ol il
B b e S T s PR o R e R T R R NN pet MR 0 IO AT D T B S SR T R B e el L el L Jel

3.2 Snéhova pokryvka .. i
3.2.1 Dny se snéhuvou pokryvkou
3.2.2 Vyska snéhové pokryvky ..
3.2.3 Vodni hodnota snéhove pokr;'wky e A S

3. 2 4 Prvni a posledm snehova pokryvka




[ 4 Vihkost vzduchu a vypar 137
4.1 Vlhkost vzduchu ...... e s A A e e U g g e AR b g e S B
4.1.1 Relativni vihkost vzduchu et o e R e L e e bl dvienc: 2 10
4R DUBHE OV st iris e sssnssdins S iy T R N o |
TR VO DRI e e e e e e 108
SR EET T e ot [T a0 DU R R SRV ST S S L o e e DS e R 1

A e e e B e N S T e R R s s e e
L g el i T e E B e R e L s e S N O i e s
4.2.2 Referencni evapotranspirace ....... 152
daaNBhovablancesias ol neini s Mt L S e e [0

.. 168

159

ORI 5 Sluneéni zéfeni, slunecni svit a oblaénost
.. 160

51 Sluneénfzéfenl S L e e L R | 51
5.1.1 Globalni zéfeni e e e e e B e L e B e R e |1
... 164

5.1.2 Pfimé a difizni zafeni
5.2 Sluneéni svit a oblaénost ..
5.3 Dlouhodobé zmény sluneénlho zérenl a swlu a roénl chod UV lndexu ... 168

Shrnuti .. ... 168

170

Uvod ..
6.1 Tlak vzduchu ... wirns 70
6.2 Vitr 174
6.2.1 Primema roénirychlosEvetnu ...t Sy Py P S e e 174
6.2.2 Primérna sezonni rychlost vétru e
0 R e e T OV B ey S e L N o o e 0y, 178
6.2.4 Rozlozeni maximalnich dennich narazl vétru .180
6.2.5 Vétrné rizice = lBR
184

=l d U T e Dl R SRS et et M Tl e I S ol e e RO R B e 50 SRy

e 166

Uvod el an e e e R e R e e
71 Bourky ... . { ....188
v 7l e e e e e B R U e e il UG ol e R L s B IO e e bt S e ot O e s e b e 190
7.3 Miha ; 192

194

74 Nebezpetnaspislopiiee o W Ba o Ll o i A Pkl inites 4 ladeten
Shrnuti . e T

YT el SRR Es S sl ey BT SUETD I RTE e

81 ' Pacatok kvetanl HeSnl PIasl i i ciiiiviaiaivesvesiisie savismioseasia ssasrs b s vea s e ndais o st bt oea e aeenin
8.2 Vybrané fenofaze pSenice ozimé S R R e e el e R R
8.3 Vybrané fenofaze Jeémenejarniho ot e UL W e o e S e Dt RS L e e
Shrnuti .. 204

:
H
.

Typické povétrnostni situace a relativni ¢etnost jejich vyskytu 212
214

10.1 Srazky
10.1.1 Pramérny dhrn srazek ... 214
10.1.2 Uhrn sraZek pfi extrémnich situacich 218

10.2 Novy snih 220

10.3 Teplota vzduchu 200
10.3.1 Primérna denni teplota vzduchu 209
10.3.2 Teplota vzduchu pfi extrémnich situacich

10.4 Vitr 224
10.4.1 Pfeviadajici smér a prumérna rychlost vétru 204
10.4.2 Rychlost vétru pfi extrémnich situacich 226

10.5 Tlak vzduchu : 207

Shrnuti 228

Uvod
Kobponova KesiiKane 1 o tulise s L iisinmi asi o s s iv s o b St s st s el TG I AUt et e e o)

UV KIBSIIKADD. .. .. i iaessassssns assasssse :
231

I(Iasaﬁkace Atlasu podnebi ESRAOE] To unel T e e e Ehe (Sl s SR e Ml S &

T e e e e e e B e
I ] e L S SRS A e i G e e P e R e e A e e L 250



CONTENTS

The History of Observation.................
Physical Geography of Czechia
o ey o e A L el e B e e A S R S e B e P S B e et e St bl S T BT b

Maiere s Vo oty BRI v 7 A et ri W B AT R 8 Ao | el SR e e LR e,

1.1 Average Air Temperature .....
1.1 Average ARnUEL AT TOMDOIBIIN. ... .cixrmiares it inmomsitsossinssismmsmsasinss
1.1.2 Average Seasonal Air Temperature
1.1.3 Average Monthly Air Temperature .....................
T4 Wanm P Al TOmBBIaNIND ... s er e bt ia s et s rsaaes e IS d e s e ety SV Vi oo et e S srmenacinds
1.1.5 Descriptive Statistics and Frequencies of Average Monthly, Seasonal and Annual Air Temperature ...
1.1.6 Year-to-year Fluctuations and Air Temperature Change TIENGS ..........cc.cccoouieeuireaiereeeaieieeeeaiesseaseressaeesesseesassesassneas
1:1 7 Dailly Afr- Temperatane Vanatlon .5 L Suira e S o wln s S e s B Sl e

1.2 Characteristic Temperatures Based on Average Daily Air Temperature
1:2.0: Average Dally At Teinperaliire of 5 2Cant MOTE: .. g s it stz s isssbissas oy
1.2.2 Average Daily Air Temperature of 10 °C and More ................
1.2.3 Average Daily Air Temperature of 15 °C and More .............cccceeuvcvvveisuecueene
. 2:4-Avarage Daly Air Termmarattre of 20 S BHa Mo i e e e e e ten i ant e A RSt anbsm e ey arad

1.3 Air Temperature Measured by Maximum and Minimum TREIMMOMEIETS ...........cc.co ittt saee s sen e s en e s ssaesasnanes
1.3.1 Average Annual Maximum and Minimum Air Temperature
1.3.2 Average Daily Maximum Air Temperature ............ccc.cccucu....
1.3.3 Average Monthly Maximum Air Temperature

1.3.4 Average Daily Minimum Air Temperature ..................
1.3.5 Average Monthly Minimum Air Temperature ............c.ccccoveceevveueeeeennens
1.3.6 Air Temperature Amplitude and Thermal ContiNENIANLY ...............couvveerieiieiieiiiaisesineeinssaseasiasseens
1.4 Characteristic Days Based on Measurements by Maximum and Minimum Thermometers ............c.cocoouvcveveeenc.
1.4.1 Maximum Air Temperatifte above Q50 ..............cccuiessmisemsas iorsnessenssenssssassesesonmeasssnsons
1:4.2 Frost Days and Days Willl GiDUR0 ETOB it e i sisesssaiis s ons assiag R eesbe ei5 oS vo a  oanREoE s s oN it bLsity s ane s A SN ART $A e eS b esR s r s e v i sniaa
1.4.3 Maximum Air Temperature of Less than 0 °C ..
1.5 Descriptive Statistics and Frequencies of Maximum and Mnrmum Air Temperatures
SHm AN T
Infrodicion: .- s PSS D i s e e e I e S S 66
2 AVERgE PGl ORI T Ol . i iviviin s vitns sy ch vaas fon st oo b s s e SR R e SR Ao e s s s 45 B3 SR e e R s Od B N Lo R e e st e s ap STk Pt s e o s 68
el [ ST T T T TN ST T e e e G SR N e S R e R L A R S e T 68
g e L O T R LT T i e o et e T e - A e A ot oo St B P UL s el s A i Sl A P il et R Lol 70
2.1.3 Average Monthly Precipitation Total .............cccceeeureveceueinnacs 72
2.1.4 Average Precipitation Total in Summer Half-Year {Apnf September) 78
2.1.5 Precipitation Continentality and Oceanity i b e S B S Sl e e A e e s 79
2.1.6 Annual Variations and Fluctuations in Prec:prtarron ......................... Bl BT e I LR W R 80
2.1.7 Measured and Adjusted Precipitation ..............ccccovueeeisicinseninienns S T R RO o s et
2.2 Numbet-of Days With ProcIDialion ... siatiini oo sissivsivaidsinsdsnasdaissensis
PR T e R e e T T B e R I e A
2.3.1 Average Annual Maxima Of PreGIDIRAHOMN .............co.voisisississisisnissnssssnmssssentsssssssnsassssnsnsanse BT,
2.3.2 Average Monthly Maxima of Precipitation ...............ccccccevvmivinsscvininsesionns 90
e e T 0 W Gy e i T e T o D PR e S AR B B Tl e AR e b et ) e S R IR ) RSN 92
SRS ey OF PYBOENRIEN . oo e b S e e ket .94
B PRI O atION IS IIBE i i ilvists s vasisvassshstons s 15 LoV oainso s sNon o s sXoFes s eViasva s s Renss s ab s L eN s 35 s okl S s s s s NV A oo T v 343 s e s 96
243 Precipitationintensities:with Buralion:up:to 4O MIMAes .t ie vy o sii s aiin sl L sl f s s oin b o e, 96
2.4.2 Precipitation Intensities with Duration from 1 to 24 Hours .. S e e b s e 98
2.5 Precinitalion Ingicos: and DIOUGIIES (. .i.k. e i reassississiedssesssinsitassss seansssmsverssiss s ssesssssdisnen fas svins 100
2:5:% Slandardized Frecipiatior Index: SELIor LI .. ks e st s et s oy setd g e D] s rin bola e st Vabde s At 101
2.5.2 Standardized Precipitation Index SPI for 3 Months 102
2. 5.3 Palmer BoUg Rt SaVE e L i st 104
el e o e e T s R B Vet SRR B S el S e O D e g SN o S S B U St R e S ..106
2.5.5 Index of Meteorologically Possible Drought ... T e S S i R s R 108
SHMITIALY -iicscmsnrnnsinnssssiosnisssmnsmmnbissinessnss soes toomaos s as Hoee oS o T om SR R e oS e ST e e e e o e b e e et syeioinis 110

N 3 Snow
TOICHOR . i s
3:1.1 Days w:rth Snawfaﬁ
3.1.2 Days with New Snow
3.1.3 Total Depth of New Snow
3.1.4 First and Last Snowfall .............
3.2 Snow Cover ..
3.2.1 Days mth Snow Cover
3.2.2 Depth of Snow Cover ...
3.2.3 Water Content of Snow Comer
3.2.4 First and Last Snow COVEr ............cccccueu...
Lo L e A e B e e S o i R et U e R P




[ 4 Air Humidity and Evaporation
4.1 Air Humidity ...
4.1.1 Relative A.rr Humfdfry
4.1.2 Suliry Days ..
413 Vapouerssure
418 Satviration Deffoile s it s fetitp e tbaade, oo iiesce o Sue o ntas coinda b sty St 1
4,2 Evaporation ... =
4.2.1 Open Warer Evaporaffon
4.2.2 Reference Evapotransp:rarran
4.2.3 Moisture Balance .......................

' 5 Solar Radiation, Sunshine and Cloudiness

Introduction .. "
5.1 Solar Hadrarfon
5.1.1 Global Had.fatton
5.1.2 Direct and Diffuse Rad.'atron
5.2 Sunshine and Cloudiness ..
5.3 Long-Term Changes afSo!ar Hadfarron Sunshme airm'A.'mt.faar Vanarron of Uandex
Summary ...

soes 370

O I O Y e e et euss v sa aias i e s e sk e e smemns £oed nii TN e RN S PUSAES £ 45 CF b ou sl T 44 i T A AT
6.1 Air Pressure et st o B T T L MR 2L ) A T S i e e A N T e B ety 170
6.2 Wind 174
6.2.1 Average Annual Wind Velocity s T Bty 7
6.2 2 AVarans Sag BonaR WK NOIOGII  airtin bttt Rt i s R e gt e, Rl o wast s S L el it s il 176
6.2.3 Seasonal Distribution of Fixed-Time Wind Velocities 178
6.2.4 Seasonal Distribution of Maximum Daily Wind Gusts ...180
182

B I O e e oer e i3nsunt e aresevontstondansydvs dHe inenshives Suvnthonsaastassnaeathavh
Summary £¥rih b e et Sl b s o e R e e 184

Ty oo T e o byt e e B L T PR Py T T e APy e T TR e Py P i e e T B e R e 186
...188

EThhdarsiohmsyS B ins | ik il Srsas Hidatareiamt s b2 o IGERE BT 0l T S e n e S I
T2 il anass FE e L P . 190
192

LB it i et T S e e T e 3
....... ...194

T =Hazardaus Procibilalion - ... it bt
SUMIAIREY, s ikcsr s ioarbiiamons s vlsds 140 s rai cns Hiwisipbaa ai G L ae v e s I R P 196

8.1 Date of Beginning of Wild Cherry Flowering
8.2 Selected Phenophases of Winter Wheat .....
8.3 Selected Phenophases of Spring Barley
e T 2] oo e e S oo e e e e L T LR e e At L S e e D M GRS oy e S B PPt o SO eyt

206

Introduction
Summary .210

212

Typical Meteorological Situations and Relative Frequency of their Occurence :
10.1 Precipitation ....... 214
10.1.1 Average Precipitation Total : 214
10.1.2 Precipitation Total during Extraordinary Situations 218
10.2 New Snow 220
10.3 Air Temperature 202
10.3.1 Average Daily Air Temperature - ) 222
10.3.2 Air Temperature during Extraordinary Situations 223

10.4 Wind 224
10.4.1 Prevalent Wind Direction and Average Wind Velocity 224
10.4.2 wmwmmsxmww&m 226
297

10.5 Air Pressure ;
228

Summary

Introduction ..........
Kdppen s Classification
Gl Gl RS ann . s TR e B I B LR R L M e S e e e s W i )
Classification Used in Atlas Podnebi CSR 1958 T S 231

236

Ty TR e R e S e R R R S G S i e i el e S R G st o Sl B

T Sl s A DR IR, Ao Sy MUY P M AT o) e S % £ M 5t S i e B e B L Ly < e S I AR e




