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SHRNUTT

VETRNE POMERY V KRKONOSICH

V ¢&lanku jsou analyzovény vétrné poméry v &eské ¢dsti Krkonod v obdobi 1964 —68.
Bliz&f popis pouzitych stanic je uveden v tab. 1. Pozorovéni vétru v jednotlivych termi-
nech bylo zpracovano podle roénich obdobi a za cely rok do osmismérovych vétrnych
ruzie, pokud to dovolovala kvalita pozorovéni, bylo téZ prihlédnuto k rychlosti vétru
(viz tab. 2, obr. 1—3). Bylo zjisténo, Ze ve vrcholovych partiich pfevliddéd zdpadni a jiho-
zdpadni smér vétru, v podhifi pak vesmds zdpadn{ vitr. V horskych tidolich je smér vétru
terénem nejvice modifikovan.

Proto byla na vétrné poméry v tudolich aplikovéna. Defantova teorie (obr. 4).
Pro Harrachov a Benecko byl zpracovan denni chod sméru vétru podle pozorovéni v 7,
14 a 21 hodin. V iivahu byly vzaty jen dny s anticyklondlni povétrnostni situaci. Vysledky
(viz tab. 3, obr. 5, 6) jsou s teoretickou praci v dobré shodé.

Zavérem byla vénovdna pozornost vétru pfi soudasném vyskytu mlhy. Z vysledka
(tab. 4, obr. 7) jsou markantné patrny diamentrilni rozdily, které jsou podminény roz-
dilnymi pti¢inami vzniku mlhy v niz8ich polohéch a na vrcholech. Zatimeo na horéch jsou
pfi mlze pozorovany vétry znaénych rychlosti, v niZiich polohdch zfetelné prevlddsd
bezvétii.

COIOEPHAHHKE

BETPOBON PEXKHM B KPKOHOIAX

B cTaThe aHanEsupyeTcs BeTPOBOil pesxmM demcKoro yuactka Hpxonom aa nepmon 1964 j0
1968 ri. Bosee moppoGHOe OnMcaHWe MCIIOBL3OBAHHEIX CTAHIMHA npmeegero B Tab. 1. Ha-
6aroeHMA BeTpa B OTMelbHBIe CPOKH OOpabOTAaHBI II0 Ce30HAM M 3a Bech IO IO BOCHMH
pyMbaM, HaCKOIBRO KadecTBO HAOMIONeHAH TO3BOJIANO, YYATHBAIUCH TAKIKE CKOPOCTH BeTpa
(cM. Tab. 2, puc. 1—3). BEIABIEHO, 4T0 HA BepIIMHAX npeolajiaeT 3aNajHOEe H IOro3anajiHoe
HanpaBJIeHUA BeTpa M B IOArOPHOM MecTHOCTA — B GOJBLIIEHCTBE CJ1yYaeB 3aNafHEU BeTep.
B ropHBIX 0MHAX HAIpaBileHNe BeTpa MOTH(EIUPYETCA MeCTHOCTRIO Gosee BCero.

TloaTOMy K BETPOBOMY peXMMY NONHH npnmenena teopma lepanta (pmc. 4). [aa Tappa-
xoBa B Benenro cyrodnniit xof BeTpa o6paboTan no Habmogenram B 7, 14 u 21 gac. YuaTh-
BaJMCh TOJBKO JHA ¢ AHTHHAKNOHHUeCKAM HOJIOMKeHHeM NOorofel. PesymbraTh (cM. Tad. 3,
pEc. 5, 6) XOpoLIO COrIIAMATCH ¢ TeOpeTAYeCKOR paboTOM.

B 3akiI0UeHRH YIeIs/Ioch BHAMAaHHE BeTPY IPH OJHOBPEeMEHHOM NOABJIEHAHM TYyMaHa.
U3 peayabraToB (Tad. 4, pHC. 7) APKO 3aMeTHH GONbINME PasnmuMs, 00YCIOBIeHHEIE PAsIHY-
HBIMH IPUYAHAME BOSHHKHOBeHH: TyMaHa Ha 0oJlee HH3KHX YpOBHAX ¥ Ha BepIUNHAX.
Mexjy TeM Kak B TOpax IpH TyMaHax HaGJofaloTcs BeTpsl GOJbIIAX cropocTeil, Ha Gomnee
HM3KUX YPOBHAX 3aMeTHO IIpeo07afaeT MITHIIb.
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1.INTRODUCTION

The investigations of wind conditions have its importance in climatology,
because they have their significance and their exploitation is many-sided.
A number of articles and publications have already treated these investi-
gations. However, with a view to the variability of the terrain in the CSSR
the investigations do not cover the whole territory which applies, in particular
to Bohemia and Moravia. In some cases a more detailed study is hindered
by the low density of points of observation and by the necessity to use results
which were obtained by voluntary observers, i.e., mostly lacking instrumental
equipment.

In the present investigation we tried to obtain at least an outline of the
local climate of wind conditions on the Czech side of the Krkonose Mts. and,
apart from current surveys, also to observe some of the specific peculiarities.
The results may even have an economic significance and may serve for re-
creational and touristic purposes.

The wind conditions in the KrkonoSe Mts. were analysed using the obser-
vations of voluntary stations of the network of the Hydrometeorological
Institute (HMI), made in the period 1964—1967. The ridges and peak regions
are represented by station Vitkovice, Vrbatova chata, in the valleys obser-

Table 1 List of stations
Tab. 1 Seznam stanic
Tab. 1 Cnucox cranrnmii
Name l Coordinates Height Place
Jméno Souradnice Vygka Umisténi
Nma Hoopamnatn BeicoTa MomecTenne
Vitkovice, 15°33'E | 50°45’'N | 1410m | flat ridge
Vrbatova chata plochy hieben
wIocKu# xpebeT
Benecko 15°34’E | 50°40'N 880 m ; SW slope of S—N valley
JZ svah severojizniho vdoli
103 CHKIOH CeBepOIKHOM MOTHHBL
Harrachov 15°27'E | 50°47'N 670 m | bottom of E—W valley
dno vychodo-zépadniho idoli
IHO BOCTOYHO-3AIIAJHOH JOJIHHBI
Pec pod Snézkou 15°44'E | 50°42’N | 805m | S slope of basin
J svah kotliny
0 crIOH KOTJIOBHHLI
Trutnov 15°55'E | 50°33'N 427 m | foothill
podhaii
HOATOPHAA MECTHOCTH
Vysoké nad Jizerou 15°24’E | 50°47'N 690 | hill in foothill
pahorek v podhiiii
XOIM B IOATOPHOH MeCTHOCTH
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vations from Harrachov, Benecko and Pec pod Snézkou were used, and
finally in the foothills observations were also provided by stations in Vysoké
nad Jizerou and Trutnov. More detailed data on the stations whose obser-
vations were used, can be found in Tab. 1.

All stations which made observations in the Krkonose Mts. in the above
mentioned period, were considered in investigating of the wind conditions.
The observations were made in accordance with the regulations of the HMI, the
direction of the wind was determined by means of a sixteen-point windvane,
and the wind speed was estimated by reducing the Beaufort scale to the metric
system. The station Vitkovice, Vrbatova chata was equipped by Metra-type
manual anemometers at the time. The observed results were subject to pro-
fessional supervision of the HMI.

2. FREQUENCY OF WIND DIRECTION

A mountain range affects the direction and speed of the wind. In general,
the range has the effect of an obstacle; in this way windward and leeward
regions are formed, either in the general climatological sense, or from the point
of view of the instantaneous weather situation. The fundamental flow pattern
above a homogeneous, plane terrain is thus perturbed. The relative relief of the
surface causes increased friction which is reflected by increased dynamic
turbulence in the lower layer of the atmosphere. The effect of friction decreases
with height; that is why the wind conditions on isolated peaks are very
close to those in the free atmosphere. .

The investigation was based on the four seasons; the direction of the wind
was as usual classified into the eight principal directions, taking into account
at the same time the wind speed with the following intervals 1 m/s and less,
2 to 8 m/s, 9 m/s and more. Occurences of calm were classified separately.
However, the observations of the wind speed at some stations were subject
to such errors that they could not be considered; the errors were reflected in
overestimating, as well as underestimating the wind speed. The number of
calm periods can be determined with difficulties, however it is impossible to
determine the number of cases when the wind had a higher speed. For this
reason we were forced to restrict in some cases our analyses of the frequency
of the wind direction. All the results were summarized in Tab. 2.

In the highest mountains observations were carried out at the Vitkovice,
Vrbatova chata station. The authors consider its results representative of the
wind conditions of the Krkonose ridge, particularly in their western part.
(See Fig. 1). As can be seen from the table, south-westerly wind is predominant
here throughout. the whole year, its frequency is to about 25 %,. The
westerly direction displayes secondary minima in the autumn and in winter,
the north-easterly in spring and summer. The number of calm periods is
least in summer, which seems to be due to the best developed system of local
winds with respect to the maximum intensity of incoming solar radiation
and the largest physical differences of the active surfaces. The system of local
winds does not usually reach higher speeds, and that is why the wind group
with a speed of 1 m/s displays the highest frequency here throughout all the
seasons of the year. The number of calm periods in winter is smaller than at
the valley stations, because the station is frequently located above an inversion
layer.
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Table 2
Tab. 2
Tab6. 2

Frequency distribution of wind direction
Cetnostni rozdéleni sméru vétru

IToBTOpAEMOCTD pacnpefielcHNA HANPABIEHMIl BeTpa

wind speed m/sec

NlNE[E

!
rychlost vétru mjs ‘ SE| S [ SW W | NW cam| %
CKOPOCTh BeTpa M/cex ] : ‘ ; i
i : i
Vitkovice, Vrbatova chata
spring - jaro — BecHa
1 0,80! 1,16, 065| 094 065| 1,09 0,80| 0,65 6,74
2-8 7,61 10,07 3,84 2,46 6,01 16,09, 9,06 8,12 64,26
=9 3,77 5,00 1,30 0,07 ! 1,74} 6,01 2,97 | 3,41 24,28
= 12,17 | 16,23 | 5,80, 3,48 | 8,41 | 23,19 | 12,83 | 12,17 | 5,72 -
sumrner — 1éto — jieTo )
1 065! 1,81 1,01 043} 1,81 | 3,70 2,39| 0,29 12,10
2-8 8,41 12,97 | 4,28 2,46| 6,09| 20,36 | 11,74 | 9,06 75,36
=9 1,23} 2,90, 0,36 . 0,36 | 2,24 1,01 0,58 8,70
] b 10,29 | 17,68 | 5,65 2,90 | 8,26 26,30 | 15,14 | 9,93 | 3,84 -
autumn - podzim — 0OceHb
1 0,51 1,10 0,88} 0,73 2,20 2,34 | 1,68 0,29 9,74
2-8 5,67 7,26 2,93| 2,71} 8,35| 25,35 12,53 | 6,08 70,77
=9 1,76 | 2,34} 0,73| 0,44 1,68| 4,18 2,49| 0,51 14,14
z 7,84 | 10,70 | 4,54 | 3,88 | 12,23 | 31,87 | 16,70 | 6,89 | 5,35 -
winter — zima — 3UMa
1 0,59| 0,96, 0,66 1,03 140| 1,40 0,59 0,29 6,93
2-8 7,60 6,271 2,73 2,21| 4,50 15,56 | 13,13 | 7,82 59,81
=9 5,09| 6,12 0,44| 0,15| 2,18| 7,82 | 4,87 | 2,88 28,564
z 13,35 | 13,42 | 3,83 | 3,39 7,08 24,78 | 18,58 | 10,99 | 4,72 ~
year —rok — roj
1 0,64| 1,26 | 0,82 0,77 1,51 2,3| 1,37]| 0,38 8,89
2-8 7,30 | 9,16 | 38,45 2,48} 6,22 | 19,34 11,62 7,75 67,32
=9 2,96 4,09, 0,73 0,16 1,26 | 5,04 2,83 1,82 18,88
z 10,89 | 14,50 | 5,00 | 3,41, 8,99 26,51 15,82 9,96} 4,91 -
Benecko
spring — jaro — BecHa
1 0,22 0,51 0,22 0,43| 0,29 0,15 0,15| 0,65 2,61
2—8 4,71 | 15,72 17,61 16,45 | 4,57 | 8,84 | 6,67 | 14,93 79,49
=9 1,38 2,25| 0,29 2,83 036| 0,29, 0,43 | 4,93 12,75
p 6,30 | 18,48 | 8,11 19,71 | 5,22 | 9,28 7,25|20,51| 5,14| —
summer - 1éto - 1eTo
1 0,43, 1,09 0,58 0,551 0,15 0,43| 0,58, 0,43 4,20
2—8 514 (19,10 | 9,06 | 13,26 [ 5,80 | 10,65 5,29 | 14,28 82,61
=9 0,22 1,09| 0,29 1,65/ 0,15, 0,51 0,15| 1,88 5,72
= 5,80 | 21,30] 9,93 15,22 | 6,09 | 11,69, 6,01 16,59 | 7,46 —
autumn — podzim ~ oceHb
1 0,15 1,54 0,51 0,44| 044 0,73 0,51} 0,37 4,69
2—8 2,06 | 14,61 | 7,25| 19,19 5,20 | 9,08| 4,62} 13,04 74,95
=9 0,07| 0,73 | 1,32, 549! 022 0,66| 0,44 3,00 11,94
z 2,27 116,78 | 9,08 25,13 5,86 | 10,48 | 5,57 | 16,41 | 8,42 —
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(Pokradovéni)

wind speed m/sec I
rychlost vétru m/s N NE E 1 SE S SW w NW . calm b
CKOpOCTb BeTpa M/CeR 1 \

winter — zima — 3UMa

1 0,37| 0,66 047| 0,74 0,15, 0,37| 0,37 1,40 4,50
2—8 265 10,10 | 6,19 | 15,41 | 2,58 5,60 | 4,87 21,09 68,51
=9 0,74 | 0,88| 0,66 4,72 0,29| 022 0,29 7,60 15,41
N 3,76 | 11,65 | 7,30 20,87 3,02, 6,19| 5,53 | 30,09,11,58) —
year — rok — 1o
1 0,20 095| 044| 053] 0,26 0,42 | 0,40| 0,71 4,00
2—8 3,63 13,08 | 7,52 16,07 | 4,56 | 8,56 5,36 15,82 76,43
=9 0,60 1,24| 0,67 3,61| 027| 0,40, 0,33, 4,34 11,44
p 4,52 | 17,10 | 8,59 | 20,22 | 5,09, 9,38 6,09 20,87 8,14 —
Harrachov
spring — jaro — BecHa |
X \ 4,71 | 10,51 | 28,84 | 10,94 | 5,00 | 8,91 | 1529 | 12,90| 2,90, —
summer — léto — jIeTo .
X 5,14 | 8,77 |29,13| 9,56 | 5,29| 6,81 )| 14,07 13,70 | 7,54| —
autumn — podzim - OceHb
X 3,22 | 7,69 30,04 9,90, 8,06, 8,06 14,51} 10,11 8,421 —
winter — zima — 3AMa
X 4,65 | 6,64 27,06 | 10,29 | 4,94 | 9,29 | 16,37 | 16,52 4,50 —
year — rok — roji
X 4,42 8,431 28,81|10,07| 582 | 825)1507 13,20, 584 —

Pec pod Snézkou

spring — jaro — BecHa | 3
X 6,01 | 6,37|13,26| 10,14 | 10,22 | 11,16 | 24,28 | 5,87 12,46 —

summer — léto — j1eTO
X 5,80 6,521 11,74 | 9,35| 11,09 | 10,22 | 24,78 5,22 | 15,29 —
autumn — podzim - OCeHb
X 3,59 | 6,81]13,70 | 11,06 | 14,51 | 10,33 23,59 | 6,74 9,67 —
winter — zima — 3AMa
X 4,87 | 8,33|11,36| 7,96| 9,37 10,47 29,79 | 8,41 | 7,45 —
year — rok — roj{
X 505! 7,48 12,52 | 9,69 11,31 10,56 25,60 | 6,55 | 11,24 | —
Trutnov
spring — jaro — BecHa
1 0,65 2,68| 2,83 1,28 1,01| 1,52 2,64 1,38 13,84
2—8 1,00} 8,77]|13,19| 6,09 2,25| 6,52 15,36 5,00 58,19
=9 0,65| 3,33 1,09| 072! 0,51 2,39 5,80 2,17 16,67
b 2,32 | 14,78 | 17,10 | 8,04 | 3,77 | 10,43 23,70 | 8,55 | 11,30 | —
summer - 1é6to — ;1eTO
1 0,65| 2,90 3,04 | 1,74| 1,23| 3,12 4,64 | 1,38 18,70
2—8 1,59 | 10,43 | 9,42 | 5,43| 3,48 10,00 14,57 5,14 60,07
=9 0,14| 1,38| 0,94 0,51| 0,36 | 1,96 4,86 | 0,561 10,65
b 2,39 | 14,71 | 13,41 7,68 5,07 | 15,07 | 24,06 7,63 | 10,58 —
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(Pokragdovani)

| ‘ ! !
wind speed m/sec } i | : ’ “ ; !
rychlost vétru m/s N NE . E SE | 8 | SW . W | NW | calm p
CKOpOCTb BeTpa M/CeK | | | | ‘ ! i
| i . ! ‘
autumn — podzim — ocelnb 3
1 0,66 4,84 | 3,22 1,90 1,17 2,71 4,03 1,17 19,71
2—8 1,25 | 11,21 9,16 | 5,57| 3,52 12,09 12,82 ! 5,81 59,41
=9 0,15 2,20 0,66 0,37 0,15 1,76 4,25 0,22 9,74
x 2,051 18,24 | 13,04 7,84 4,84 16,56 | 21,10 5,201 11,14 [ —
winter — zima — 3UMa | |
1 1,19 2,61 2,22 1,58 1,03 2,051 3,96 2,45 1 17,89
2—8 1,66 | 5,38 594! 4,201 2,69 14,09 | 18,45 7,52 ‘ 59,94
=9 0,08 1,98 1,35 0,40, 0,32 1,43 | 5,30 1,58 12,43
= 2,93| 997! 9,50 6,18| 4,04 1837 27,71 11,56 9,74| —
year — rok — roj |
0,76 3,29 2,84 1,61 ] 1,10 2,56 3,77 1,60 : 17,52
2—8 1,37 9,02 9,50 5,35 2,97 1 10,63 | 15,22 ’ 5,33 59,39
=9 0,28 2,21 1,02 0,50 0,32 1,89 5,05 i 1,11} 12,38
= 2,41 | 14,51 | 13,36 7,46 4,38 | 15,09 | 24,03 ‘ 8,04 ; 10,71 ——
» !

Vysoké nad Jizerou

Spring ~ jaro — BecHa

. |
11,37 | 15,13 | 10,00 | 16,45 2,97 7,98 | 25,58 ) 8,55 | 2,17 —
summer — léto ~ eTo J
X 11,59 | 17,83 | 11,67 | 12,54 | 5,58 | 10,36 19,64 | 7,18, 3,62 —
autumn -~ podzim - OceHb ;
X 7,54 | 13,77 | 13,70 | 20,51 | 38,57 | 10,77 | 18,83 5,27! 6,16 —
winter — zima — 3AMa |
X 7,08 | 10,40 | 11,21 | 20,79 1,70 | 5,17 | 34,07 | 5,31 4,27 —
year — rok — roj I
X 9,41 14,25 | 11,76 | 17,59 | 3,43 | 8,58 | 24,50 | 6,22 | 4,05 —

The largest frequency of winds with higher speeds (over 9 m/s) is in winter
and spring. This is due to the frequent occurrence of larger horizontal air
pressure gradients over Europe during these seasons. Besides, the frequent
occurrence of inversions in valleys decreases the effect of friction at higher
altitudes.

In the Krkonoge valleys the wind conditions are more complicated. Three
stations were available here: Pec pod Snézkou, Benecko and Harrachov (see
Fig. 2). The wind conditions in the valleys represent the result of a series of
effects which will be discussed briefly in the following section. A glance into the
the table will show that the wind conditions differ considerably from place to
place. Since wind speed observations of satisfactory accuracy are not available,
a sufficiently detailed analysis could not be made. The considerable differences
in the frequencies of various wind directions, as well as calm periods, yield the
conclusion that the results obtained have a spatially limited validity. Different
wind conditions would not only be found in other Krkonose valleys, but even at
other locations within these valleys, in which the observations were carried
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out. This of course indicates that a detailed description of the wind conditions
in mountain valleys, under the present state of observations and using the
chosen method is impossible, and the given results only represent sporadic
data on the wind conditions in mountain valleys.

In the foothills the wind conditions are affected by the range as a whole.

Vitkovice, Vrbatova chata

€3 cam

— Z1im/s
e 2-8m/s
— 5% - >9m/s

Fig. 1. Wind rose for ridge station

Benecko

— 5%

Fig. 2. Wind roses for valley stations

Although one cannot exclude the
existence of local thermal winds
even here, or possibly the effects
due to the location of the station
in the field (valley, basin) which
might cause a local deformation of
the wind field, we are of the opinion
that these contingencies are remote
with a wiev to the locations of the
relevant stations (Vysoké nad Jize-
rou, Trutnov). At both stations (see
Fig. 3) westerly flow is markedly
predominant throughout the whole
year. The secondary maxima usually
display an easterly component. This
also agrees with the observations of
the station in Vrchlabi, even though
made during a different period. This
indicates that westerly flow is clearly
predominant in the Krkonose foot-
hills in the proximity of the moun-
tains. The northerly and southerly
directions, on the other hand, dis-
play low frequencies, and the num-
ber of calm periods increases with
distance from the mountain range.

Trutnov

O calm

— £ 1m/s
= 2-8 m/s
-, =>9m/s

— 5%

Fig. 3. Wind roses for foothill stations
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If one investigates the changes in the wind frequency from season to season,
will find certain regularities generally valid for the whole region of the Krko-
noSe Mts. In summer, as opposed to spring, the frequency of south-easterly
and north-westerly flow decreases, but on the other hand, the occurence of
southerly and south-westerly winds, as well as the frequency of calm periods,
increase. This may be explained by typical summer circulation. The north-
westerly circulation, typical of the spring, gradually subsides. In autumn,

Fig. 4. Schematic illustration of the diurnal variations of the wind in a valley (after Defant)
(a) sunrise (b) forenoon (¢) noon and early afternoon (d) late afternoon (e) eve-
ning (f) early night (g) middle of night (h)late night
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as oposed to the summer, there is an increase in the frequency of south-
easterly and south-westerly flow, as well as of calm, but westerly, nort-
westerly, northerly and north-easterly winds are observed less frequently.
This phenomenon is apparently associated with the development of autumn
highs. In winter the frequency of flow with an easterly component decreases,
which also applies to southerly flow and calm. On the other hand, the frequency
of westerly, north-westerly and westerly winds is increased. This represents
typical symptoms of maritime effects with frequent westerly circulation. Fi-
nally, in spring the conditions revert to the circulation typical for a transient
season of the years, the number frequency of westerly and north-westerly
winds decreases, but on the other hand the frequency of winds with an
easterly component increases together with that of northerly and southerly
winds. ‘

3. LOCAL CIRCULATION IN VALLEYS

As already mentioned earlier, the wind conditions in mountain valleys represent
a synthesis of a whole series of effects. One of these is the modification of the
direction and speed of the flow which originates without the moutain range.
Of equal importance are the systems of slope winds, moutain and valley winds.
Both these systems are generated by temperature and pressure differences.
Their system was studied in detail, drawing on the conditions in the Alpine
valleys, by DEFANT; it is schematically illustrated in Fig. 4. It should be pointed
out that a necessary condition for generating these winds is the occurrence of
a quasi-stationary region of high pressure in summer. Thus, these flows are
typical of summer weather; they occur infrequently during the other seasons.
Moreover, if they are included in the general wind system, they usually cause
a sudden local change of direction of the wind. At the time of advection of air
masses, which is associated with the large-scale wind system, local mountain
effects of this type cannot originate.

Table 3 The wind regime during anticyclonal situations (May — September)
Tab. 3 Proudéni p¥i anticyklondlnich situacich (kvéten — ziFi)
Tab. 3 Berep mpu AHTHNUKIOHIIECKUX MONOMKEHHAX (Maii—ceHTAGPD)
\ i ; i 1 | I
time of observation ! | I l i ' |
pozorovacitemin |~ N | NE | E | SE | 8 | SW | W | NW | Calm
CPOK HaOJIIOAeHH i i ; ‘ | i
! j |
Benecko
07 4,79 | 19,81 ! 15,34 | 18,85 | 4,15 5,43 | 4,47 | 11,50 | 15,65
14 3,51 7,35 | 4,15 16,93 | 15,34 | 26,52 | 10,88 | 13,74 | 1,60
21 4,47 | 31,63 | 22,04 | 24,92 | 2,24| 1,28| 1,60 7,67 | 4,15
Harrachov
07 2,56 8,95 25,56 | 8,31 | 2,56! 6,71 16,931 9,58 18,85
14 7,35 9,90 | 23,68 | 9,58 | 8,95 12,78 | 15,34 | 10,86 | 2,56
21 4,15 | 10,86 | 52,08 | 12,46 | 3,51 | 3,19 | 4,47 | 5,43 | 3,83
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Harrachov

1%

— 5%

Fig. 5. Air currents in Mumlava valley in days with anticyclonal weather situations
(May — September)



Benecko

1%

0,
— 5% SE

Fig. 6. Air currents in Jizerka valley in days with anticyclonal weather situations
(May — September)
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In order to determine how these theoretical assumptions are reflected in
the Krkonose Mts,, we picked out all days with anticyclonal weather situations
for two valley stations, Harrachov and Benecko, in May through to September
and processed the observations of the wind direction separately according to
individual dates (see Tab. 3, Figs 5 and 6). It was found that the theoretical
assumptions mentioned could also be applied to the wind conditions in the

fo/°
50 —
40— 7%
30— >
/
%
10 /
N 7

e T  Tglglalagleglale

-l—" c':" ?" ¢|=" o o o S -

I+ 1t 1 1 | | | | ccroom

B EE R
fO/o
50—
40— 1L
30—
20—
10—
0 T;’/alol,,lc,lo‘l

[ | | | | | ecreom

Fig. 7. Air temperature gradient
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Krkonose valleys. At the same time, one must bear in the mind that the
investigated set is not ideal, because even during anticyclonal situations, in the
concept of the authors of the catalogue, cases occur with predominant flow
in the large-scale sence, i.e., in valleys the wind system is generated by the
superposition of these components, or local dynamic effect is suppressed.

At both stations several identical features were observed in the daily varia-
tion of the wind direction. The considerable number of calm periods in the
morning time of observations, which exceeds 15 9, of all cases, is very typical.
The calms are conditioned dynamically. When the air flows into the valleys
at night, very frequently isothermia is formed, which changes to inversion.
The air in the valleys becomes stably stratified during the night (its stability
is maximum probably after sunrise). Although the first vertical motions occur
in this layer immediately afterwards, the non-adiabatic gradient is preserved,
as can be seen, for a certain length of time. The stabilized ground air layer is
typically displayed by calm.

Using the pair of stations Vitkovice, Vrbatova chata — Harrachov as
an example, we investigated the frequencies of various air temperature gra-
dients at 7 and 14 hrs for the set mentioned above (see Fig. 7). It was found
that in the morning the gradient was smaller than 0.3 °C/100 m in more than
25 9, of the cases, and gradients over 1.2 °C/100 m did not occur. In the early
hours of the forenoon the conditions differ appreciably; gradients of less than
0.3 °C/100 m did not occur.

Besides, in the morning interval the winds blowing down into the valley
are still relatively frequent (in Harrachov an easterly wind, in Benecko a north-
westerly). In the afternoon interval the frequency of winds blowing up the
slope in Benecko (south, south-east) and up the valley (south-east) is increased,
but in Harrachov only the frequency of the winds blowing along the slopes is
increased, whereas the frequency of the westerly flow does not increase at
all. Both stations display a typically small number of calm periods.

Finally, in the late evening an increased frequeney of winds blowing down
the slope (north-east, east) is typical for Benecko, and winds blowing down
the valley (east) for Harrachov. The number of calm periods, as compared
with the afternoon, did not increase appreciably, and the air in the valleys is
not stabilized yet.

Apart from these similar features, other elements were found in our data,
which did not agree with the theoretical assumptions. In Benecko this con-
cerns the large frequency of winds with an easterly component in the morning
and a considerable frequency of south-easterly winds in the evening; in Har-
rachov a large frequency of easterly winds in the afternoon. We are not able
to explain this at present; we think that this is due to the more complicated
configuration of the real terrain as opposed to the simplified model.

4. FLOW IN FOG

Since fog on the peaks and ridges and in the foothills is incommensurable
genetically, we considered it expedient to deal with flow in fog in detail. The
practical consequence of this is that during fogs at lower levels there is calm or
only little flow, on the mountain ridges, however, a storm can be in progress
inspite of the fog. This is due to the fog on the mountain peaks being frequently
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a cloud or trontal cloudiness, whether of warm character (Ns, Fs, St), or of
the cold front type (Cu, Cb).

In this connection the sudden changes in the weather conditions along the
peak regions ranges are known, which have not infrequently led to the loss
of life and frequent formation of intense icing.

Table 4 The wind regime during the fog
Tab. 4 Proudéni p#i mlze
Ta6. 4 Berep npm Tymame
wind speed m/sec [
rychlost vétru m/s
CKOpOCTE BeTpa N | NE E SE S SwW W | NW | calm f z
M/CEK [ l :
Vitkoviee, Vrbatova chata
1 0,16 | 0,40| 0,16 | 0,44 | 0,59 1,19 | 0,87 | 0,24 4,05
2—8 6,41 ! 6,89 1,58 { 0,99 | 5,46 | 19,17 | 15,24 | 8,47 64,21
=9 4,69 5,58 0,95 | 0,08 | 1,46 8,31 | 4,87 3,21 29,05
z 11,16 | 12,87 | 2,69 | 1,51 | 7,51 | 28,67 20,98 | 11,92 2,14 —
Trutnov
1 1,61 4,18 3,21 | 2,89 | 0,96 1,93| 7,07 | 2,89 24,74
2—8 1,61 | 5,14| 3,86 | 1,93 | 1,93 5,47 | 5,79 1,93 27,66
29 . 0,32 . . . . . . 0,32
2 3,22 | 9,64 7,07 | 4,82 | 2,89 7,40 | 12,86 | 4,82 47,27 —

For this reason we recorded the direction and speed of the wind at the sta-
tions of Vitkovice, Vrbatova chata on the ridge and Trutnov in the foothills,
during the observational sequences in which fog occurred. The results are
represented in Tab. 4 and in Fig. 8. It was found that in the foothills fog is
a typical feature of calm situations. Calm occurs in nearly 50 9, of the casses;
otherwise the wind rose is similar to the average or the whole period. With
a few exceptions wind of higher speeds did not occur.

On the other hand, the conditions on the ridges are quite different. Even
here the wind rose is similar to the average, however, the number of calm
periods is smaller; the frequency of winds with speeds of 9 m/s and over is
larger. This fact is more evident in favour of the fog at higher levels being
cloudiness with its base below the altitude of the station, and very frequently
frontal cloudiness.

5. CONCLUSION

The classical treatment of the wind conditions in the Krkonose Mts. and some
of the specific features contribute in a modest way to the cognizance of the
local climate by an element which has hitherto not been treated in detail
for Bohemia and Moravia because of the difference of the terrain. And this was
the purpose of the article. It is to the detriment of the purpose that the treat-
ment could not have bean based on the observations and measurements of se-
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veral professional stations, equipped with standard instruments. However, it
should be pointed out that most of the voluntary observers work reliably, so
that it is possible to interpret the results in a suitable manner.
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Obr. 1. Vétrna riZice hiebenové stanice

Obr. 2. Vétrné riZice udolnich stanic

Obr. 3. Vétrné rizice stanic v podhifi

Obr. 4. Schematické vyobrazeni dennich zmén vétru v udoli (podle Defanta)
(a) vychod slunce (b) dopoledne (c) poledne a tasné odpoledne (d) pozdni odpo-
ledne (e) veder (f) éasnd noc (g) pilnoc (h) pozdni noc

Obr. 5. Proudéni v idoli Mumlavy ve dnech s anticyklonalnf povétrnostni situaci (kvéten—
24T1)

Obr. 6, Proudéni v wdoli Jizerky ve dnech s anticykolndlni povétrnostni situaci (kvéten—
Z4F)

Obr. 7. Teplotni gradient

Obr. 8. Proudéni pti mlze
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Prc. 4. CxeMaTimaeckoe H300paskeniie CyTOYHbNX M3MEeHEHHI BeTpa B gormnax (no Hedaury)
(a) Bocxo (b) BpeMs 10 MOJYAHA (C) HONJEHb ¥ PAHO IOIOIYIHH (d) mo3zsane mo
momyaad (e) seuepoM (f) pamo Houwlo (g) momnodb (h) mosgHe HOUIO

Pue. 5. Berep B goamme MymaaBel B JHAX C AHTHOHJIKOHMYECHAM MO.JI03KENHeM IOTOBL

(Maii—ceHTAOPSD)

Puc. 6. Betep B mosmie M3epra B AHAX a aHTAUAKTOHIYSCKIM II0.[07KEHHMCM MOIO.(ol (Maii—
ceHTAGDD)

Pnc. 7. I'pagment TeMuepaTyph

Puc. 8. BeTep npu Tymane

N

84



