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Vazené damy, vazeni panové,
Ucastnici konference, i ti ktefi nasledné dostavate do rukou tento sbornik abstraktd

z mezindrodni konference ,,BIOKLIMA 2010“, mate moznost ziskat prehled o soucasné
bioklimatologii.

Leto$ni konference je dalsi z tradi¢nich bioklimatologickych konferenci. Obsah sbornikd
doklada sSiroké pole bioklimatologické problematiky, kterd je v soucasné dobé reSena
Ceskymi, slovenskymi a polskymi odborniky. Nejde vSak jen o témata narodni, ale diky
mnoha kontaktlim i mezindrodni. Potvrzuje to vyznamné a rostouci uplatfiovani
vysledk( bioklimatologického vyzkumu. ZvySeny zdjem o dopady prostfedi na Zivé
organizmy ddava pravé bioklimatologii jeji nezastupitelné uplatnéni. Bioklimatologie
nastupuje vSude tam, kde je nutné hodnotit vlastnosti prostfedi k organizmim,
pfikladem muze byt celd problematika zmény klimatu, jeho projekce do budoucnosti.
Podklady klimatologl je nutné vyhodnotit s ohledem na dopady na krajinu, na
organizmy, ale hlavné na ¢lovéka. Jak vyplyva z uvedenych ptispévk(, je mnoho novych
poznatkll a mnoho témat, ktera bioklimatology budou jesté hodné dlouho narocné
zaméstnavat.

Obcas jsou kladeny otdzky, pro¢ v dobé internetu poradat takovéto konference, jsou
narocné na organizaci, znamenaji finan¢ni naklad apod. Pfredpokladame, Ze kazdy, kdo
si vezme tento sbornik do rukou ¢i se zacte do plnych znéni konferenénich prispévkd, si
uvédomi jeSté jednu duleZitou stranku téchto konferenci. Tou je osobni setkani,
moznost o dané problematice jednat pfimo s autory, odbornou stranku daného
problému si spojit s konkrétni osobou.

Organizatofi, kterymi jsou jiz tradiéné Ceska bioklimatologickd spoleénost, Slovenska
bioklimatologickd spole¢nost a Cesky hydrometeorologicky Ustav a letos katedra
agroekologie a biometeorologie Ceské zemé&délské univerzity v Praze se snaZili dat
konferenci mimo odborny obsah i jeji stranku spolecenskou. Prostfedi Prahy je
k tomuto vybornou pfileZitosti.

Vazené ddmy, vazeni panové, vérime, ze tento sbornik bude pro Vas zdrojem dalsiho
poznani, inspirujicim podkladem pro zaméreni vyzkumu a téz dlivodem pro Vasi aktivni
ucast na dalSich bioklimatologickych konferencich. TéSime se na setkani s Vami.

Praha, 7. — 9. zari 2010

Organizatori
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Ladies and Gentlemen,

Conference participants, even those who subsequently get the proceedings of the
International Conference "BIOKLIMA 2010” into your hands you have an opportunity
to gain an overview of current bioclimatology.

This year's conference is another of traditional bioclimatological conferences. Contents
of the proceedings illustrate the wide range of bioclimatological issue, which is
currently dealt with by Czech, Slovak and Polish scientists. This is not just about
national issues, but thanks to the many contacts from abroad even international ones.
This confirms significant and increasing application of bioclimatological research
results. Increased interest in environmental impacts on living organisms gives
bioclimatology irreplaceable application. Bioclimatology enters wherever it is
necessary to evaluate characteristics of relation between organisms and environment.
An example may be the whole issue of climate change and its projection into the
future. Climatological underlayers should be evaluated with regard to impacts on
landscape, organisms and also humans. As it is clear from these contributions, there
are many insights and topics which will keep bioclimatologists for a long time busy.

Sometimes questions are asked, why organize such conferences in era of Internet
when they are demanding for organization and represent a financial cost. We assume
that anyone who gets these proceedings in their hands or starts reading full text of
conference papers will realize one more important aspect of these conferences which
is personal meeting, possibility to deal an issue directly with the authors, connect
professional aspects of a problem with a specific person, etc.

The organizers, who are traditionally Czech Bioclimatological Society, Slovak
Bioclimatological Society and Czech Hydrometeorological Institute and this year also
the Department of Agroecology and Biometeorology of Czech Agricultural University
in Prague have been trying to give the conference not only its scientific content but
also a social aspect. City of Prague is perfect place for this occasion.

Ladies and gentlemen, we believe that these proceedings will be not only a source of
further knowledge for you but also an inspiring basis for targeting of your research and
a reason for your active participation on other bioclimatological conferences. We are
looking forward to meeting you.

Prague, September 7th — 9th 2010

Organizers
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A

Emise z dopravy, jejich vyvoj a podil na zneéisténi ovzdusiv CR

Vladimir Adamec, Vilma Jandovd, Roman Licbinsky

V pfispévku jsou prezentovdny casové fady rocCnich emisi z dopravy v letech 1993 -
2007 (realny stav) aroku 2008 (predbéiny stav). Emisni bilance z dopravy jsou
stanoveny pro latky pfispivajici k dlouhodobému oteplovani atmosféry (oxid uhlicity,
metan, oxid dusny), pro latky znecistujici ovzdusi, na které se vztahuji emisni limity
(oxid uhelnaty, oxidy dusiku, ne-metanové plynné uhlovodiky, pevné ¢astice) a latky
nelimitované, s toxickymi ucinky na lidské zdravi (olovo, oxid sificity, polyaromatické
uhlovodiky, polychlorované bifenyly, polychlorované dibenzodioxiny a polychlorované
dibenzofurany) a to jak na celostatni tak i krajské urovni.

Produkce oxidu uhli¢itého a oxidu dusného od roku 1993 neustale stoupala az do roku
2007 respektive 2006. Podobny vyvojovy trend lze identifikovat i v pfipadé pevnych
Castic. Naopak celkova produkce emisi oxidu uhelnatého, oxidl dusiku, ne-metanovych
plynnych uhlovodikll od roku 1996 klesaji, a to zejména v dUsledku jejich nizsi
produkce individudlni automobilovou dopravou. Zajimavy je skokovy pokles emisi
oxidu sificitého v dusledku zavadéji prodeje kvalitnéjsich paliv v pfislusnych letech.
V roce 2008 pak pozitivnim zplsobem emise z dopravy ovlivnilo sniZzeni spotieby
pohonnych hmot a energie v sektoru dopravy. Poprvé od roku 1990 se snizila produkce
emisi oxidu uhli¢itého. Pokles zaznamenaly i dalsSi sledované Skodliviny, pfedevsim oxid
uhelnaty, oxidy dusiku a tékavé uhlovodiky. Méné vyrazny byl také pokles v produkci
oxidu dusného a metanu. Dlivodem poklesu produkce Skodlivin z dopravy je zejména
celosvétova ekonomicka krize.

Ekonomicka krize také zpomalila vystavbu dopravni infrastruktury. Pfedpokladem je, ze
bude pokracovat vystavba pouze téch dopravnich staveb, které jsou financovany z EU,
coz je pfriblizné polovina z cca 30 rozestavénych uUsek( dalnic a rychlostnich silnic
v Ceské republice. Krize se tak v sektoru dopravy projevuje nepfiznivé, a to predevsim
zpomalenim vystavby dalni¢ni sité. Tato skutecnost by se ale mohla na strané druhé
odrazit v nizsich intenzitdch dopravy a tudiZ i v nizsi spotiebé paliv, coZ vede ke snizeni
emisi Skodlivin produkovanych dopravou.

Klicova slova: doprava, emise, znecisténi ovzdusi

E Centrum dopravniho vyzkumu, v. v. i., Brno, vladimir.adamec@cdv.cz
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Emission from transport, their trends and share on air pollution
in the Czech republic

Vladimir Adamec, Vilma Jandovd, Roman Licbinsky

Paper presents time dependent trends of annual emissions from transport since the
year 1993. Quoted data for the years 1993 — 2007 are final ones, data for the year
2008 are preliminary ones. Emission review from transportation is made for
substances contributing to a long term warming of atmosphere (carbon dioxide,
methane, nitrogen monoxide), substances polluting the atmosphere, to which are
applied emission limits (carbon monoxide, oxides of nitrogen, non-methane gas
hydrocarbons, particulate matter for diesel engine vehicles), and substances not
limited with toxic influence on human health (lead, sulfur dioxide, polyaromatic
hydrocarbons, polychlorinated dibenzodioxins and polychlorinated dibenzofurans)
both at national and regional level. Carbon dioxide and nitrogen monoxide emissions
production has increased continually untill the year 2007 and 2006 respectively.
Similar progress trend could be identified also for particulate matter. Carbon
monoxide, nitrogen oxides and non-methane gas hydrocarbons emissions, on the
contrary, decrease continually since 1996 namely due to lower production by car
transport. Interesting is leaping progress of sulphur dioxide emissions caused by
implementation of better quality fuels sale. A decrease of consumption of fuels and
energy from transportation has influenced in a positive way emissions from
transportation in 2008. For the first time since the year 1990 production of emissions
of carbon dioxide has decreased. A decrease was recorded also for other pollutants,
mostly for carbon monoxide, oxides of nitrogen and volatile hydrocarbons. Less
marked was decrease of nitrogen monoxide and methane production. A reason for the
decrease of production of harmful substances from transportation is mainly the world
economic crises.

Economical crises caused down construction of traffic infrastructure. It is supposed,
that only construction of those constructions for transportation will continue, which
are funded by the EU, which is roughly only half of the 30 sections of highways and
speedways under construction within the Czech Republic. The crises shows in the
transportation sector not only negative features namely slowing down the
construction of highway network, but also would reflect in lower traffic intensities and
consequently in lower fuel consumption that leads to emissions from transport
decrease.

Keywords: transport, emissions, air pollution

E Transport Research Centre, LiSeriska 33a, 636 00 Brno, Czech Republic
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Direct and predicted N,O fluxes from a loamy sand spodosol
under carrot and grass/clover mixture
in nortwestern region of Russia

Eugene Balashov, Natalya Buchkina, Elena Rizhiya

A rational selection of crops and rates of mineral fertilizers (MF) in crop rotations can
be a useful tool for reducing N,O emissions from soils by improving their biological and
chemical state. The objectives of the present studies were to: (1) quantify the effects
of growing grass/clover mixture and carrot amended with different rates of MF on N,O
emissions from a light-textured soil, and (2) compare the direct and modeled N,0O
cumulative fluxes from this soil.

The field studies were conducted at the Menkovo Experimental Station of the
Agrophysical Research Institute (59°34'N, 30°08'E) in April — October of 2007. The
studied soil was loamy sand Spodosol. Regular measurements of direct N,O emissions
were carried out by a closed chamber method on 0.5-ha plots with grass/clover
mixture (without MF) and with carrot (Ct) amended with N110 P80 K100 (I), N120 P90
K110 (II) and N130 P90 K120 (1) kg ha’. The DNDC model (Li et al., 1997; version 9.2)
was used to predict a dynamics of N,O emissions and other soil properties.

The results showed that among the studied treatments the significantly (p < 0.01)
lowest N,O cumulative fluxes were observed from the soil under grass/clover mixture
(Figure 1).

1500 A
' 1000
Z
Q
Z 500
(=)
0
Julian days
—<O— grass/clover mixture —-=x - Ctl, ridge
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Fig. 1 N,O cumulative fluxes from a loamy sand Spodosol for the growing season of
grass/clover mixture and carrot amended with different rates of MF in 2007
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The N20 cumulative fluxes from the soil under carrot increased with increasing rates
of MF and were significantly (p < 0.01) higher in furrows than in ridges as a result of
differences in soil moisture content. However, there were no significant differences in
N20 cumulative fluxes from the soil in the ridges of the Ct I, Il and lll treatments, and
in the furrows of the Ct | and Il treatments.

The DNDC model adequately predicted the N20 cumulative fluxes from the soil under
grass/clover mixture. No significant differences were observed in the measured and
modeled N20 cumulative fluxes. Nevertheless, in the case of soil under carrot, the
DNDC model was very sensitive to a dramatic event of huge amount of rain (~70 mm
for 2 days) in May and overestimated the final N20 cumulative fluxes by 10-13 times
compared to the measured N20 ones. Therefore, the DNDC model was more effective
in predicting the N20 fluxes from the soil with a higher density of plants.

The DNDC model was also effective in predicting the management-induced differences
in the soil biological state in terms of heterotrophic respiration, metabolic quotient,
microbial biomass carbon content and its ratio with content of soil organic matter.

Keywords: loamy sand Spodosol, grass/clover mixture, carrot, mineral fertilizers, N20
emissions, DNDC model.

E Agrophysical Research Institute, 14 Grazhdansky Prospekt, St. Petersburg, 195220 Russia
eugene_balashov@yahoo.co.uk
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Nové trendy ve fenologickém pozorovani
na Mezinarodni fenologické zahradce (IPG) v Doksanech

Daniel Bares, Martin MozZny, Jifi Novdk

Mezinarodni fenologickd zahradka v Doksanech byla zaloZzena v roce 2001. Pozorovani
metodicky fidi Humboldtova univerzita v Berliné. Ndastup fenofazi je zaznamendvan
vramci elektronické aplikace na webu univerzity. V zafi 2006, jsme pfrikrocili ke
sledovani pozorovanych drevin pomoci kamery. Ta méla prinést vétsi objektivizaci
fenologickych pozorovani. Zpocatku snimky pouze dokumentovaly nastup jednotlivych
fazi. Pozdéji bylo zahdjeno kontinualni snimkovani s intervalem 1 hodiny. V roce 2010
bylo sledovani rozsiteno o dalsi kameru s intervalem snimkovani po 30 minutach. Obé
kamery jsou ptipojeny prostrednictvim sité k pocitaci, kde probihd ukladani snimkd.

Rlst zelené hmoty je kvantifikovan dvéma rozdilnymi zpUsoby: z digitalnich webovych
kamer, vyuZzitim index( popisujicich rozloZeni barevného spektra a ze satelitnich
pozorovani (indexy NDVI). Fenologickd pozorovani jsou doplnéna o mikroklimaticka
méreni a méreni vymény CO, mezi atmosférou a biosférou. Do budoucna se pocita
s doplnénim o spektrdlni optickd méreni.

V roce 2010 byl spustén projekt ,Vztah mezi fenologickym pozorovanim a dynamikou
CO, vIPG Doksany”. Hlavnim cilem projektu je analyzovat vzajemny vztah mezi
vyménou CO, na rozhrani biosféry a atmosféry a fenologickym vyvojem. Projekt
podpoftilo MSMT (projekt 0C10010).

Klicova slova: mezinarodni fenologickd zahradka, fenologickd pozorovani, monitoring
CO,, vegetacni indexy

E Cesky hydrometeorologicky Ustav, Observatof Doksany
daniel.bares@chmi.cz
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New trends in phenological observation
on the International Phenological Garden (IPG) in Doksany

Daniel Bares, Martin MozZny, Jifi Novdk

International Phenological Garden in Doksany was founded in 2001. Observations
methodically managed Humboldt University in Berlin. The onset of phenological stages
is recorded in the electronic applications on the Web University. In September 2006,
we proceeded to monitor the observed plants by the camera. This should bring greater
objectification of phenological observations. Initially, only the images documenting the
emergence of different phases. Later, continuous imaging was initiated with an
interval of 1 hour. In 2010, the surveillance was expanded to include another imaging
camera with an interval of 30 minutes. Both cameras are connected via a computer
network, which is saving the images on a computer.

Canopy greenness is quantified using two different approaches: from digital webcam
images, using indices derived from red, green and blue (RGB) color channel brightness
and with satellite remote sensing (e.g. NDVI). Phenological observations are
supplemented by microclimate measurements and measurements of CO, exchange
between atmosphere and biosphere. In the future, will the addition of optical spectral
measurements.

In 2010 the project was launched: The relationship between phenological observations
and CO, dynamics of the IPG Doksany. The main objective of this project is to analyze
the correlation between the biosphere-atmosphere CO, exchange and phenology
developments.

Keywords: international phenological garden, phenological observations, monitoring
CO,, vegetation indices

The project supported the Ministry of Education (project 0C10010).

E Czech Hydrometeorological Institute, Doksany Observatory
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Aplikacia dnovych sedimentov na polnohospodarsku podu
— legislativne a praktické problémy

Robert Bazso

Upravy malych vodnych nddr#i sa v minulosti zameriavali hlavne na rie$enie otdzok
kapacity a stability koryt nadrze. Vplyvom zmien vo vyuziti okolia nddrze, akceleraciou
erdznych procesov na prilahlych pozemkoch a neperiodickej udrzbe koryta dochadza
k morfologickym zmendm v nadrzi, ktorych doésledky sa prejavuju v znizenej
prietocnosti koryta a tym aj v zmene stupria protipovodriovej ochrany prilahlych
pozemkov ¢im sa zniZuje akumulacna cast nadrZe a jej nasledné hospodarske vyuZitie
pri chove ryb.

Prispevok je zamerany na zhodnotenie morfologickych zmien vybranych malych
vodnych nadrzi v polhohospodarskej krajine a analyzu vplyvu tychto zmien na pévod
a vlastnosti dnovych sedimentov.

Dnové sedimenty malych vodnych nadrzi sledujeme z chemicko-pedologicko-
mikrobiologického hladiska. Pri rozboroch su sledované tazké kovy, pH, stanovenie
sumy vymennych bazickych katiénov, katidonova sorpéna kapacita, hydrolytickd kyslost
a mikrobiologické zloZenie sedimentov.

Stym, Ze Slovenskd Republika vramci legislativy EU vylucila velkd cast smernice
o aplikacii Cistiarenskych kalov a dnovych sedimentov, ktord priamo upravuje aplikaciu

kalov do 5000 EO bez stabilizacie tekutych kalov si staZila, a priamo z komplikovala
aplikaciu kalov do polnohospodarskej pody.

Klacové slova: Cistiarensky kal, dnové sedimenty, EO — ekvivalentny obyvatel

E Slovenska polhohospodarska univerzita v Nitre
robert.baszo@gmail.com
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Bottom sediments aplication to the agricultural soil
— legislation and practical problems

Robert Baszo

Modifications of small water reservoirs in the past focused primarily on addressing
issues of capacity and stability of the reservoir capture. By the impact of changes in the
use of reservoir surroundings, by acceleration of the erosion processes on the adjecent
land and non-periodical maintenance of the capture leads to morphological changes in
the reservoir, which causes changes in the in the reduced flowage of the basin and
thus in changes of the flood protection degree of adjacent land. This reduces the
accumulation part of the basin and subsequently its economic use in fish rearing

Bottom sediments of dams are products of erosion of agricultural and forest soils, the
main flow of the river basin and tributaries connected to the dam or a system of dams.
They have the basic properties of surface layers of soil erosion

Key words: bottom sediment, subsidence, the origin of the bottom sediments, dam,
water reservoir

E Slovenska polhohospodarska univerzita v Nitre
robert.baszo@gmail.com
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Vyskyt nebezpecnych dazd'ovych zrazok
vo vysokohorskom prostredi

Svetlana Bi¢drovd, Anna Pribullovd, Jozef Macutek

Prispevok predstavuje niektoré vysledky Statistického spracovania dlhodobého radu
merani dennych uhrnov atmosférickych zrdzok (R) zaznamenanych v profile Skalnatej
doliny vo Vysokych Tatrach v obdobi rokov 1961 - 2007. Udaje zo stanic Tatranska
Lomnica (827 m n. m.), Skalnaté Pleso (1778 m n. m.) a Lomnicky §tit (2635 m n. m.)
pre teply polrok (maj - oktéber) boli posudzované podla kritérii pre zverejiovanie
vystrah CHMU v Systéme integrovanej vystraznej sluziby (SIVS). Z vyjadrenia relativnej
pocetnosti vyplyva, Ze velmi vydatné (R > 60 mm/24 h) az extrémne (R > 90 mm/24 h)
denné uhrny s vysokym az extrémnym stupriom nebezpecenstva predstavuju menej ako
1 % zo vSetkych zaznamenanych zrdzkovych udalosti. Extrémne denné zrazky boli
registrované na Skalnatom Plese celkom 6 krat (maximum 18. 7. 1970 — 144,5 mm) a na
Lomnickom stite 1 krat (17. 10. 1992 — 91,8 mm). PocetnejSie su velmi vydatné zrazky
s vysokym stupfiom nebezpecenstva. Také sa vyskytli celkom 6 krat v Tatranskej
Lomnici, 24 krdt na Skalnatom Plese a 6 krat na Lomnickom Stite. Z porovnania
relativnej pocetnosti pre klimaticky normal 1961 - 1990 a obdobie poslednych rokov
1991 - 2007 nevyplyvaju vyrazné rozdiely vo vyskyte vysokych a extrémnych hodnoét.
PodstatnejSie zmeny boli zistené pre vydatné zrazky (R > 40 mm/24 h) s nizkym
stupfiom nebezpecenstva na Lomnickom Stite, kde pocet takychto udalosti za
posledné obdobie (34 pripadov) prevySuje pocetnost (19 pripadov) prislichajicu
obdobiu klimatického normdlu 1961 - 1990. Uvedené vysledky naznacuju, Ze
v poslednom obdobi su vo vysokohorskom prostredi priaznivejSie klimatické
podmienky pre tvorbu vydatnych zrazok s nizkym rizikom nebezpecenstva.

Klticové slova: dazdové zrazky, frekvencia vyskytu, extrémne uhrny, vysokohorské
oblasti
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Incidence of extreme rainfall events
in mountain areas

Svetlana Bicdrovd, Anna Pribullovd, Jozef Macutek

This paper presents selected statistical characteristics of long-term (1961 - 2007) daily
precipitation observations (R) in Skalnata dolina valley (the High Tatras, Slovakia) during
the warm half of the year (May - October). Criteria of the CHMI Warning Service of
Integrated Rescue System were used for classification of extreme daily rainfall events.
Evaluation shows that very abundant (R > 60 mm/24 h) and extreme (R > 90 mm/24 h)
rainfall events contribute less than 1 % to all registered daily precipitation. Extreme
values of daily precipitation were recorded 6 times (maximum 18. 7. 1970 — 144.5 mm)
at station Skalnaté Pleso (1778 m a. s. I.) and once (17. 10. 1992 — 91.8 mm) at peak
station Lomnicky Stit (2635 ma. s. L.).

Results indicate increase in incidence of abundant (R > 40 mm/24 h) daily rainfall at
elevated areas (Skalnaté Pleso and Lomnicky Stit) during last years. The climate
conditions seem to be more favourable for occurrence of abundant rainfall events with
low risk during last years (1991 - 2007) than in climatic normal period (1961-1990). No
substantive changes in extreme rainfall incidence were found in investigated mountain
area.

Key words: daily precipitation, rainfall events, frequency of incidence, extremes, high
altitude
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Modelovanie extrémnych charakteristik vetra
v oblasti Kralovohol'skych Tatier

Peter Borsdnyi, Stefan Sotdk

Pracou sa skumali extrémy veternosti v oblasti Kralovoholské Tatry za ucelom ich
priestorovej diferencidcie.

Vychadzali sme zo spracovania veternych ruZic, priemernych a maximalnych rychlosti
vetra z anemografickych stanic: Chopok, Telgart a Poprad. SilnG veternost sme
zhodnotili aj podla pocetnosti vyskytu vichric, silnych vichric a orkanov.

Z priebehu mesac¢ného chodu dennych ndrazov vetra sme zistili najveternejSie obdobia
od roku 1971 po sucasnost. NajveternejSie oblasti sa urcili priestorovym zistenim
rychlostnych poli prostrednictvom digitalneho modelu reliéfu a modelovym vypoétom
WASsP.

Statistickymi metédami a modelovym vypoctom boli zistené absolitne maximalne
narazové rychlosti vetra, absolitne maximdlne priemerné hodinové rychlosti vetra
a maximalne rocné stredné rychlosti vetra s pravdepodobnostou vyskytu raz za 50
rokov.

Klacové slova: extrémna veternost, modelovy vypocet WAsP, priestorova diferenciacia
veternosti
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Modelling extreme wind characteristics
in the region of Kralovohol'ské Tatras

Peter Borsdnyi, Stefan Sotdk

In this paper, we focused on the spatial differentiation of the wind extremes in the
region of Kralovoholské Tatras.

The processed wind roses, average and maximum wind speeds of anemographic
meteorological stations of Chopok, Telgart and Poprad were assessed.

Strong winds were evaluated through the frequency of occurrence of severe gales,
storms and hurricanes. The windiest periods from 1971 to the present were found
from the monthly course of daily wind gusts. The windiest areas were identified by the
spatial detection of wind speed fields, using the digital terrain model and the
mathematical model WAsP (Wind Atlas Analysis and Application Program). Due to
applying statistical methods and model calculations, absolute maximum wind gusts,
absolute maximum and average hourly wind speeds and maximum annual mean wind
speeds were found, with a probability of once every 50 years.

Key words: extreme winds, WAsP model calculation, spatial differentiation of the wind
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Modelovani transportu a rozptylu pevného aerosolu

Josef Brechler, Vladimir Fuka

Transport a rozptyl pevnych castic v atmosféfe predstavuje stdle znacny problém
v problematice sledovani a hodnoceni kvality ovzdusi. Rozptylené ¢&astice mohou
jednak primo mechanicky plsobit na prijemce nebo jsou schopny na svém povrchu
vazat fadu dalSich napf. zdravi Skodlivych a nebezpecnych latek a tak vyrazné zesilovat
miru plUsobnosti na Zivé organismy. Pevné Castice jsou emitovany z Sirokého spektra
rGznych zdroju. VSechny maji castice specifické vlastnosti, velikost, tvar, hmotnost
a pfipadné dalsi parametry. Stupen znecisténi atmosféry pevnymi ¢asticemi je mozné
urcit monitorovdnim, coz se, samoziejmé, provadi. V souc¢asné dobé se provadi rutinné
méreni koncentrace frakce PMjo (Particulate Matters, tj. pevné ¢astice o velikostilO
um). Cim detailngj$i informaci o rozloZeni koncentraci pevnych &astic chceme a &im
vice je prostredi, ve kterém tuto koncentraci zjistujeme, geometricky komplikovanéjsi
(napf. zdstavba nebo sloZity tvar terénu), tim vice monitord bychom potfebovali
k popisu struktury pole koncentrace. Zde se nabizi moZnost druhého pfistupu -
pfistupu zalozeném na vyuZiti matematického modelu daného problému. Jednim
z moznych a velmi nebezpecnych jevl je teroristicky utok vyuZivajici tzv. ,Spinavé”
atomové pumy, tj. atok, pfi némi dojde k rozpraseni pomérné velkého mnozZstvi
ytvrdého zafice pomoci libovolné vybusniny. Experimentdlné bylo toto zkoumano
Ustavem pro radiaéni bezpeénost, na naem pracovisti pak probihaly vypocty, jejichz
vysledky budou zde prezentovany spole¢né se srovnanim s experimentalnimi daty.
Porovnavalo se rozloZeni koncentraci PMyy ziskané pfFi experimentu s rozloZzenim
koncentraci téze frakce tuhého aerosolu ziskané vypoctem. ProtoZe procesem, ktery
vyznamnou mérou ovliviuje rozptyl pevnych &astic, je turbulence je nutné, aby byl jeji
vliv. v modelu popsan co nejlépe. Tomuto pozadavku v soucasnosti jednoznacné
odpovidd metodika popisu turbulence zalozend na metodé tzv. LES (Large Eddy
Simulation). PredloZeny pfispévek jednak popisuje konstrukci modelu zaloZzeného na
feSeni pohybovych rovnic a rovnice prenosu a difuze pasivni ptfimési, metodiku
parametrizace turbulence zaloZenou na tzv. dynamickém LES a pak samoziejmé jednak
vysledky samotného modelu a jejich porovnani s experimentalnimi vysledky.

Klicova slova: transport a rozptyl pevného aerosolu, matematické modelovani, LES
Podékovani: Vyzkum byl podporovan z prostfedkd Ministerstva Skolstvi, mladeze
a télovychovy v rdmci Vyzkumného zaméru ¢islo MSM0021620860.
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Modelling of transport and dispersion of particulate matters

Josef Brechler, Vladimir Fuka

The transport and dispersion of particulate matters (PM) in the atmosphere is still a
great problem. Particulates can either directly act in a mechanical way on the living
organisms or they are able to tie many other dangerous and harmful substances and in
this way to strengthen the incidence on living organisms. Particulate matters are
emitted from the broad spectrum various emission sources. All these particulates have
their specific features, their sizes, shapes, weight and other parameters. How much is
the atmosphere polluted with the particulate matters it possible to assess by
monitoring. Now, routinely the concentration of the fraction PM;o is measured. But
when the more detailed information is needed and if the area if interest is more
complicated (in geometrical or orographycal sense) then for the detailed description of
the concentration field we need the greater number of monitors for the description of
that field. Here the second approach can be used for the above mentioned
reconstruction —the approach based on the application of mathematical model.

One possible and very dangerous event is the terroristic attack based on the using of
so called dirty nuclear bomb. In this attack the relatively great amount of the
radioactive material is dispersed in the densely settled area. Experimentally this
terroristic attack was investigated by the National Radiation Protection Institute
(SURO) and our department has developed model that was used for mathematic
simulations of this experiment. Results of this simulation will be presented here
together with the comparison with the experimental data. The concentrations of PMyg
are compared in various distances from the source and bin front of and behind the
obstacle. The process that is very important for a good description of the dispersion of
particulates is turbulence and it is necessary to describe it as correctly as possible. The
method that can fulfil this demand is that based on the LES methodology (Large Eddy
Simulation). This contribution describes construction of the model based on the LES
approach, Used model primarily consists from the momentum equations and the
transport and diffusion equation for the passive scalar and resuls of the mathematical
simulation and their comparison with the experimental data.

Key words: transport and dispersion of particulate matters, mathematical modelling,
LES

E Department of Meteorology and Environment protection MFF UK
josef.brechler@mff.cuni.cz
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Vyuzitie MODISu pri sledovani reakcie lesnych ekosystémov
na meniace sa podmienky prirodného prostredia

Tomds Bucha?, Tibor Priwitzer?, Jozef Pajtik?,
Ivan Barka', Hana Pavlendovad?, Zora Snopkovd?

Prispevok sa zaoberd ndavrhom systému kontinudlneho a plo$ného sledovania odozvy
lesnych ekosystémov na meniace sa podmienky prirodného prostredia pomocou
novych biofyzikalnych a produkénych charakteristik odvodenych zo satelitnych udajov
zo spektroradiometra MODIS.

Predmetom analyz je ¢asovy rad zdznamov z rokov 2000 — 2009 produktov MODIS
(MODQ9, MOD15 a MOD17) pre celé uzemie Slovenska, ziskavanych v jedno aZz osem
diovych intervaloch, a to pre nasledovné biofyzikdlne a produkéné charakteristiky:
normalizovany vegetacny index (NDVI), index listovej plochy (LAI), podiel
fotosynteticky aktivnej radidcie pohltenej vegetaciou (FPAR), hrubd a Cistd primarna
produkcia (GPP a NPP). NDVI sa vyuZiva pre odvodenie LAl a FPAR a konstrukciu
fenologického modelu. Ndsledne LAl a FPAR su vstupnymi vrstvami pre odvodenie GPP
a vypocet NPP. V nasom rieSeni spresiiujeme globdlne produkty a algoritmy, ato (i)
zvySenim priestorového rozliSenia z1 km na 250 m a (ii) spresnenim vstupov do
modelov (klimatické data, PAR). Validdaciu vysledkov vykondvame na 6 monitorovacich
plochach a tranzektoch, kde realizujeme podrobné fenologické pozorovania a merania
LAI. Validaéné udaje sme roziirili o fenologické pozorovania SHMU na 55 plochach pre
5 drevinovych druhov. Pre validaciu produkcie boli realizované merania na 3 plochach.
Predbeiné vysledky poukazuju na dobrd zhodu vystupov z MODISu s pozemnymi
fenologickymi pozorovaniami, s meraniami LAl a modelovanym GPP z pozemnych
Setreni.

Vysledky rieSenia su postupne spristupfiované v budovanom regiondlnom
informa¢nom systéme (RIS), a to v subsystéme o ekologickom a produkénom stave
lesnych porastov. Vystupy su publikované na internetovej sieti prostrednictvom
mapovych aplikacii. VyuZita je technolégia ArcGIS Server.

Klicové slova: MODIS, DPZ, lesny ekosystém, fenologicky model, GPP, NPP, regionalny
informacny systém
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Application of MODIS for observation of forest ecosystems
response to natural environmental changes

Tomds Bucha?, Tibor Priwitzer?, Jozef Pajtik?,
Ivan Barka', Hana Pavlendovd?’, Zora Snopkovd?

The main objective is a suggestion of system for continuous evaluation of forest
ecosystems responses on environment changes. The response is evaluated by
biophysical and productive characteristics of forest ecosystems derived from satellite
data from spectroradiometer MODIS.

The time series of MODIS data (products MOD09, MOD15 and MOD17) from 2000 to
2009 for whole area of Slovak republic, acquired in 1-day or 8-day intervals is analysed
for below mentioned biophysical and production characteristics: Normalised
vegetation index (NDVI), Leaf area index (LAIl), Fraction of photosynthetic active
radiation absorbed by vegetation (FPAR) and Gross and Net primary production (GPP,
NPP).

NDVI is used in the LAI/FPAR retrieval algorithms and construction of phenological
model. Consequently, LAl and FPAR are used for estimation of GPP and NPP. Global
products and algorithms are refined during our investigation as follows: (i) the
enhancement of spatial resolution from 1 km to 250 m and (ii) improvement model
inputs (climate data, PAR). The results are validated at 6 monitoring plots and
transects with detailed phenological observation and LAl measurements. The
validation data were complemented by phenological observations of Slovak
Hydrometeorological Institute (SHMI) from 55 observation sites for 5 tree species.
Validation of GPP was carried out at 3 plots. Preliminary results show good agreement
between MODIS products and terrestrial phenological observations, LIA measurements
and GPP modelled from terrestrial measurements.

The results are gradually made available within developing Regional information
system (RIS) in subsystem of ecological and productive state of forest. The results and
outcomes are publicised via the internet map application. The ArcGIS Server
technology is applied.

Key words: MODIS, remote sensing, forest ecosystem, phenological model, GPP, NPP,
regional information system

Acknowledgement: This work was supported by the Slovak Research and
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Effect of mineral fertilisers and farmyard manure
on N,O and CO, emission from a loamy sand spodosol
of Vladimir region of Russia: direct measurements and modeling

Natalya Buchkina?, Sergey Lukin?,
Nina Shilova? Elena Rizhiya?,
Sergey Pavlik’,Eugene Balashov!

Application of mineral fertilisers (MF) and farmyard manures (FYM) substantially
increases N,O and CO, fluxes from agricultural soils and is the main source of
agriculture’s high contribution to greenhouse gas budget of our planet.

The main goal of this study was to find out which of the several common practicies of
MF and FYM application to a loamy sand Spodosol in Vladimir region of Russia result in
lower N,O and CO, fluxes from the soil.

The field experiment was established in the region in 1968. Continuous application of
the same rates and combinations of MF and FYM was conducted there ever since. N,0
and CO, fluxes were measured during the growing season (May — September) of 2008
when the field was under spring barley. Gas samples for N,O measurements were
collected with closed chambers once a week, while a Sharkov‘s adsorption method was
used to determine CO, emissions. Cumulative N,O and CO, fluxes were calculated at
the end of the growing season. The rates of MF (NPK) and FYM as well as N,O and CO,
cumulative fluxes for the growing season of 2008 are given in the Table 1.

Tab. 1 Rates of MF and FYM, and cumulative N,O and CO, fluxes from a loamy sand
Spodosol of Vladimir region of Russia for the growing season of 2008

Rates of MF and FYM

kg N-N,O ha™ kg C-CO, ha™

Control, no N 0.36+0.09 2534 + 60
FYM, 10t ha™ 0.45+0.10 3880 + 193
FYM, 20 t ha™ 0.41+£0.09 4878 + 242
N50P25K60, kg ha™ 0.44 +0.18 2718 + 109
N25P12K30, kg ha+ FYM, 5 t ha* 0.57 +0.23 3922 + 184
N50P25K60, kg ha™+ FYM 10 t ha™ 0.57 +0.21 3565 + 159
N100P50K120, kg ha™ 0.57+0.17 3162 + 136

The studied soil produced relatively low N,O cumulative fluxes after application of MF
and FYM. The highest N,O emissions were found from the soils receiving the highest
rates of MF or combinations of MF with FYM but the differences in the N,O cumulative
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emissions with all the rest of the studied treatments were negligible.

The highest CO2 emissions were produced by those soils where FYM was added and
also where the combinations of MF and FYM were used. There were significant
(p <0.01 and < 0.001) differences in the CO2 cumulative fluxes from the soil in the
control treatment and those with MF and FYM, except for the treatment (p = 0.06)
with N50P25K60 kg ha-1.

The DNDC model (version 9.2) was used to predict the cumulative fluxes of the two
greenhouse gases from the soil.

Keywords: direct emissions, N20, CO2, loamy sand Spodosol, mineral fertilisers,
farmyard manure, DNDC model.
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Perspektivy medicinsko-meteorologickych predpovedi

Zlata Cabajovd?, Viera Horeckd?

Medicinsko-meteorologickda predpoved sa stala stabilnou sucéastou aktualnych
informacii v masmédiach. UzZivatelia tejto predpovede, ale aj moderatori medicinsko-
meteorologickej progndzy uprednostiuju len ciselnd informdciu o rizikovom stupni.
Tento stupen je v podstate meteorologicky ukazovatel, ktory vyjadruje intenzitu
meteorologického procesu ako pri¢inu moZnych zdravotnych tazkosti. Priaznivy alebo
nepriaznivy vplyv daného pocasia na konkrétnych ludi vyjadruje text medicinsko-
meteorologickej predpovede. Pésobenie toho istého typu pocasia moézZe byt rozne pre
hypertonikov a iné pre ludi s nizkym tlakom krvi. Podobne pri niektorych typoch
pocasia sa napr. zlepSuju reumatické ochorenia, ale zvysuju sa dychacie problémy.
Rizikovy stupen sa udava jednotne pre celé Slovensko, pricom jednotlivé oblasti
Slovenska mo6Zu mat rézny typ biopocasia.

Tento prispevok informuje o novom produkte — Individudlna biopredpoved. lJej
aplikacia sa nachddza na internetovej stranke www.individualnabiopredpoved.sk.

Nasa medicinsko-meteorologickd predpoved presnejsie vystihuje individualne prejavy
vplyvu pocasia na jednotlivca. Je dobrym pomocnikom pre meteosenzitivne osoby,
ktorym prudké alebo ¢asté zmeny pocasia komplikuju kazdodenny Zivot.

Aplikacia pozostava z kratkeho dotaznika poZadujuceho Udaje potrebné na vypocet
individualnej biopredpovede. Hlavnymi parametrami si najma region, v ktorom sa
¢lovek nachadza a typ choréb, ktorymi trpi. Dalsie vstupujice kritéria su: pohlavie, vek,
kategdérie hmotnosti akrvného tlaku. Aplikdcia zhodnoti zataz na konkrétny
organizmus. Okrem osobného zataZzového stupria ponukne aj strué¢nu biopredpoved na
nasledujuci den. Individualna biopredpoved’ spresniuje na zaklade danych mozZnosti
a doterajsich vedeckych poznatkov vSeobecnu bioprognézu pre konkrétneho uzivatela.

Klicové slova: medicinsko-meteorologickd predpoved, individudlna biopredpoved’
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Perspectives of the medical-meteorological prognosis

Zlata Cabajovd?, Viera Horeckd?

The medical-meteorological forecast become to stable component of the actual
information in massmedia. The users and also moderators of the medical-
meteorological prognosis prefer only numerically information of the risk level. This
level in principle is meteorological index presented intensity of meteorological process,
as causer of possible health troubles. Positive or negative influence of given weather
on the specific people expresses text of the medical-meteorological forecast. Effect of
the same weather type could be different for a man with hypertonic disease and could
be different for a man with hypotension.

Alike at some weather type oneself improvements e.g. rheumatic affection, but mount
up respiratory problems. Risk level is stated unanimity for the whole Slovakia, at which
single areas could they have various type of medical-weather forecast.

This contribution informs about a new product — Individual bio-meteorological
forecast. Its application oneself find on internet’s page: www.individualna
biopredpoved.sk.

Our medical-meteorological prognosis more precisely describes individual declaration
of weather influence on individuals. It is good assistant for meteosensitive person,
whom intense or frequent weather change complicate daily life. The application
consists of short questionnaire requested data needs on calculation of individual bio-
meteorological prognosis. The main parameters are especially region of Slovakia where
a man is found and suffer from illness type. The additional input criteria there are: sex,
age, category body weight and blood pressure. This application evaluates measure of
load on concrete organism. In addition to personal load level offer short bio-
meteorological forecast onto following day too. Individual bio-meteorological forecast
put more precisely on base existing odds and scientific knowledge of general bio-
meteorological forecast for concrete of the client till now.

Key word: medicine-meteorological prognosis, individual bio-meteorological forecast
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Mikroklimatické sledovania na vyskumnych plochach
vo Vysokych Tatrach s odliSnym pokalamitnym vyvojom

Vladimir Caboun, Zuzana Sitkovd,
Milan Zemko, Jozef Istona, Jozef Capuliak

V sulade so zamermi projektu ,Sledovanie vyvoja drevinovej vegetacie v lokalite pod
Jamskym plesom postihnutej vetrovou kalamitou” financovanou naddaciou Ekopolis,
sme vrokoch 2007 - 2010 ziskali vyznamné exaktné udaje hodnotenia mikro-
klimatickych prvkov vo vztahu k plocham s odlisSnym pokalamitnym vyvojom.

V prispevku su vyhodnotené mikroklimatické parametre na troch stanovistiach
s roznym pokalamitnym vyvojom: i/ na ploche so spracovanou kalamitou a umelou
obnovou ii/ na ploche s nespracovanou kalamitou ponechanou na samovyvoj a iii/ na
ploche so zvyskom stojaceho porastu. Analyza je venovana porovnaniu zakladnych
meteorologickych prvkov (teplote a vlhkosti vzduchu, uhrnom zrazok a globalnej
radiacie), a tiez dalSim ukazovatefom mikroklimy stanovista, ako su teploty réznych
povrchov, teplota pody a objemova vihkost pody. Merania ukazali, Ze z hladiska vyvoja
dalSej vegetacie dosahuje lokalita so spracovanou kalamitou najextrémnejsie
mikroklimatické podmienky vo vSetkych sledovanych ukazovateloch. Je preto potrebné
s ohladom na udrZanie uz existujicej umelej obnovy zohladnit uvedené fakty a prijat
vhodné pestovné opatrenia. Zvlast akutne su problémy vznikajuce v obdobi teplotnych
extrémov a dlhsie trvajucich zrazkovo nedostatocnych peridd, ktoré su v ostatnych
rokoch stadle CastejSie pozorované. Vysledky dalej potvrdili, Ze aj Ciastocné pokrytie
ploch porastom spobsobuje vobdobi extrémov celkovo zlepSenie potencialnych
mikroklimatickych podmienok pre vyvoj naslednej vegetdcie. Na druhej strane pod
hustejSim zapojom korun v porastovych zvySkoch sa limitujucim faktorom stdva
nedostatok svetla.

V tomto roku sa prejavuje ako limitujuci faktor nadmerné mnozstvo zrazok v jarnom
obdobi. Sadenice vysadené do depresii a priehlbin su zatopené stojacou, alebo teclcou
vodou.

Klicové slova: mikroklima, pokalamitny vyvoj, Vysoké Tatry
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Microclimatic observation on research plots in High Tatras with
different development of vegetation after wind throw disaster

Viadimir Caboun, Zuzana Sitkovd,
Milan Zemko, Jozef Istona, Jozef Capuliak

In accordance with the intentions of the project “Monitoring of the development of
tree species vegetation in the locality “Pod Jamskym plesom” affected by wind
calamity” whose implementation was financed by Ekopolis foundation, we obtained in
2007 significant exact data of the microclimatic parameters evaluation regarding the
different development of vegetation after windthrow disaster.

This paper evaluates the microclimatic parameters at three research plots with
different management approach after windthrow disaster in 19 November 2004: i/ the
research plot with harvested timber and artificial regeneration ii/ the research plot
with non-processed salvage felling timber and with natural regeneration and iii/ in the
research plot with standing rests of damaged forest stand. Basic meteorological
elements as an air temperature and humidity, totals of precipitation and global
radiation, and also other microclimatic indicators of sites as asoil temperature,
temperature of different surfaces and volumetric soil water content have been
compared. The measurements have shown that locality with extracted wood volume
and artificial regeneration has had the most extreme microclimatic conditions in the all
investigated parameters. Regarding the sustainability of present artificial regeneration
it is necessary to take these results into consideration and take proper sylvicultural
measures. Especially during longer draught periods with extreme air temperatures is
the juvenile phase of vegetation very sensitive. The results confirmed the positive
influence of shelter wood on the microclimatic conditions for the development of
natural or artificial regeneration. On the other hand under the very dense canopy
limiting factor could be light.

In this year was limiting factor excess precipitation in the spring. Seedlings planted in
drawdown surface are flooded by standing or flowing water.

Key words: microclimate, windstorm, High Tatras

E National forest centre — Forest research institute in Zvolen, T. G. Masaryka 22,960 92
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Zrazkové obdobia v Podunajskej nizine

Jan Cimo, Frantisek Spdnik, Lucia Maderkovd,
Dusan Igaz, Michal Gembicky

Ciefom tejto prace bolo posudit zmeny vlahovych pomerov najproduktivnejsej ¢asti
Slovenska — Podunajskej niziny formou hodnotenia vyskytu zrazkovych periéd
ovplyviiovanych klimatickou zmenou. V nadvaznosti na klimaticki zmenu, v ramci
ktorej dochdadza k postupnym zmendm energetickej, ale aj vodnej bilancie globdlne, ale
zvlast lokalne, ma svoje opodstatnenie hodnotenie vodného rezimu aj formou vyskytu
a zmien zrazkovych periéd v konkrétnych agroklimatickych podmienkach.

V praci je hodnoteny vyskyt zrazkovych periéd 5 — 9 dni a viac, 10 — 14 dni a viac, 15 -
19 dni a viac a 20 dni a viac (Kolektiv, 1960) v Podunajskej niZine za roky 1961 — 2000.
Analyzy ukazali, Ze v priebehu roka pripada na periddy zrdzok 5 dni a viac 64%, 10 dni
aviac 28 % a 15 dni a viac 8 % av20 a viac diovych zrdZzkovych periédach sa
nevyskytovali Ziadne zrazky. Periddy zrdzok 5 dni a viac sa najcastejSie vyskytuju

v zimnych mesiacoch (XIl. — 1I.) a najmenej v lethom obdobi (VI. — VIIL.). V dlhsich
periédach zrdzok ako 10 — 14 dni bol najvacsi vyskyt dni so zrdzkami v zimnych
mesiacoch (XII. — 1l.). Pocet zrazkovych periéd ako aj suma dni v zrazkovych periédach

sa postupne zvySoval kazdé desatrocie priemerne o 8 %, celkom za hodnotené obdobie
viac ako 0 30 %.

Vysledky analyz mozno vyuZit v riadeni rezimu zavlah ale aj v inych oblastiach
polnohospodarstva.

Klacové slova: zrazkové periddy, klimaticka zmena, vodna bilancia, riadenie zavlah
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Precipitation periods in Danubian lowland

Jan Cimo, Frantisek Spdnik, Lucia Maderkovd,
Dusan Igaz, Michal Gembicky

The aim of this study was to assess water demand changes conditions in the most
productive part of Slovakia - the Danubian lowland in the assessment form of
precipitation periods, which are influenced by the climate change. In response to
climate change, in which there is a gradual change of energy, water balance globally,
but particularly locally, there is justified assessment of the water regime in the form of
precipitation periods and changes in the specific agroclimatic conditions.

This work evaluate the occurence of precipitation periods 5-9 days or more, 10 to 14
days or more, 15 to 19 days and 20 days and more (Kolektiv, 1960) in the Danubian
lowland for the period from 1961 to 2000. Analysis showed that during periods of
precipitation falls on 5 days and more 64%, 10 days and more 28%, and 15 days and
more and 8%, and in more than 20 day periods of rain there are not any precipitation.
Periods of rain over 5 days and more often occur in winter (XIl. - 1l.) and least in
summer (VI. - VIII.). The longer periods of precipitation f.e. from 10 to 14 days, the
largest occurence of days with precipitation falls on the winter months (XII. - II.). The
number of precipitation periods and the amount of days in the precipitation periods
was gradually increasing at average of 8% each decade, and for the whole evaluate
period for more than 30%. The results of the analysis can be used in the irrigation
management but also in other fields of agriculture.

Key words: precipitation periods, climatic change, water balance, irrigation
management
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Modelovanie slnecného ziarenia
v stromovom rastovom simulatore

Marek Fabrika, Jan Merganic

Cielom prispevku je predstavit metodiku modelovania sine¢ného Ziarenia pre ucely
rastového simulatora SIBYLA. Model sa sklada z dvoch zloZiek: modelovania slne¢ného
Ziarenia na volnej ploche a modelovanie mnoZstva Ziarenia prenikajuceho do
porastového zapoja. MnoZstvo slne¢ného Ziarenia na volnej ploche vychadza z modelu
oblacnosti, modelu horizontu a polohy a vzdialenosti sinka voéi bodu na zemskom
povrchu. Model horizontu vychadza z modelovania uhla horizontu v 6smich azimutoch
a splajnovych funkcii pomocou ndstrojov geografickych informacénych systémov.

Na zaklade pohybu sinka pocas dfia a roka sa modeluje jeho draha, vychod a zdpad
vratane mnoiZstva slnecného Ziarenia (priameho, difuzneho a fotosynteticky aktivneho)
s mindtovym intervalom. Vstupom do modelu je potiatoény rok simulacie a dizka
simulacie, zemepisna $irka a zemepisna dizka, nadmorska vyska, expozicia a sklon.
Modelovanie prenikania Ziarenia do lesného porastu je rieSené na zdklade
modelovania hornej hemisféry v troch bodoch kazdého jedinca (na vrchole koruny, na
prechode koruny medzi osvetlenou a zatienenou c¢astou a na baze koruny). Hemisféra
vznika rozdelenim na sektory na zdklade zmeny azimutu a zenitu. V tychto sektoroch sa
modeluje mnoZstvo prekdzok pricom sa vyuZiva Lambert-Beerov model prechodu cez
porastovy zapoj. Na zaklade modelu hemisféry v troch bodoch koruny stromu sa
odvodi polynomicky model poklesu Ziarenia v korune stromu pre kaidy potrebny
Casovy okamih a to zvlast pre priame a difuzne Ziarenie. Vysledkom modelu je jeho
softvérové rieSenie vo forme modulu s ndzvom SIBYLA — Astroném.

Klticové slova: slnecné Ziarenie, empiricky model, procesny model, SIBYLA,
modelovanie hornej hemisféry

E Technicka univerzita vo Zvolene
fabrika@vsld.tuzvo.sk
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Modelling of solar radiation
in tree growth simulator

Marek Fabrika, Jan Merganic

The paper presents methodology of model for solar radiation in tree growth simulator
SIBYLA. The model is composed from: model of solar radiation in open area and model
of solar radiation intercepted in canopy. Amount of solar radiation in open area is
composed from model of cloudiness, model of horizon and model of position and
distance of sun from earth point. The model of horizon is based on horizon angle in
8 azimuths and spline function by GIS tools. The sun trajectory is modelled during day
and year including sunrise, sunset and amount of solar radiation (direct, diffuse,
photosynthetic active). Inputs for the model are following: initial year of simulation,
period of simulation, longitude, latitude, altitude, aspect, and slope. Intercepted solar
radiation into canopy is solved by modelling of upper hemisphere in tree points of
each individual tree (beginning, middle and end of the crown). The hemisphere is
created by sectors along changed azimuth and zenith angles. Amount of barriers is
modelled in the sectors using Lambert-Beer algorithm. The polynomial model of
decreasing solar radiation is developed consequently for each time point and each
crown point (individually for direct and diffuse radiation). SIBYLA — Astronomer unit is
the result of the software solution.

Key words: solar radiation, empirical model, process-based model, SIBYLA, modelling
of upper hemisphere
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Diference vybranych klimatickych charakteristik
v porostu sadti a na klimatologické stanici

Petra Fukalovd, Jaroslav Roznovsky, Filip Chuchma

Pfedpokladanou klimatickou zménou by se mohly vyrazné zménit podminky pro vyvoj
a pUsobeni zemédélskych sSkadch a chorob. Zakladnim abiotickym faktorem,
ovliviiujicim vyvoj a aktivitu skidcl je teplota. Bylo zjisténo, Ze urcitych fazi vyvoje
dosahuje organismus (Sklidce) pfi konstantni sumé efektivnich teplot, tj. teplot mezi
spodnim prahem vyvoje a hornim prahem vyvoje organismu. Matematickym
vyjadirenim souvislosti mezi empiricky namérenymi hodnotami sum efektivnich teplot
a jejich kvantifikovatelné odezvy u organismu se da predpovidat okamzik dosazeni
konkrétni faze vyvoje a rlistu populace.

Vramci projektu ,,Kvalifikované vyuziti biotickych a abiotickych faktorl odporu
prostfedi v integrované ochrané ovoce” byly v Ceské republice (CR) v nékolika sadech
vybudovéany ucelové klimatologické stanice, kde se méfi teplota a vlhkost vzduchu,
srazky a ovlhéeni listl. Tato méfeni jsou realizovdna napf. v jablofiovych sadech ve
Velkych Bilovicich a v Klopiné a umoziuji mj. vyjadrit s vétsi presnosti vazbu vyvoje
Skidcl na chodu meteorologickych prvk(. Protoze vétsSina publikovanych podklad(
o vyvoji Skadcl vychazi z méreni na standardnich klimatologickych stanicich, zaméfili
jsme se na vyjadieni rozdili mezi hodnotami a dynamikou teploty vzduchu
v mikroklimatu sadu a na klimatologické stanici. S ohledem na stdvajici rozmisténi
klimatologickych stanic CHMU, je mezi hodnocenymi sady a stanicemi velka
vzdalenost, ktera by sledovany vztah vyznamné ovlivnila. Z tohoto ddvodu byla pro
porovnani hodnot pouzita data z technické fady CHMU. Tato databdze je zpracovana
pro celou CR a je slozena ze 789 gridovych bod(i vzdalenych od sebe 10 km.

Porovnavany byly denni prlimérné, maximalni a minimdlni teploty vzduchu v roce
2009. Pro vybrané sady a jim nejblizsi gridové body byly ddle vypocéteny sumy
efektivnich teplot nad 5 a 10 °C, pomoci kterych byly uréeny a porovnany jednotlivé
fenofaze sklidcli Cydia pomonella a Spilonota ocellana. Diference v nastupech fenofazi
obou skGdch odpovidaji rozdildm v teplotach vzduchu. Vysledky ukazaly pouze
nepatrné rozdily mezi teplotami vzduchu v sadech a na standardnich klimatologickych
stanicich.

Klicova slova: sady, mikroklima, teplota vzduchu, klimatologicka stanice, $ktdci
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Differences of selected climatic charakteristic
in orchards and at a climatological station

Petra Fukalovd, Jaroslav Roznovsky, Filip Chuchma

The projected climate change could dramatically change the conditions for the
development of agricultural pests and diseases. The basic abiotic factor influencing the
development and activity of pests is temperature. It was discovered that an organism
(pest) reaches certain phases of development at a constant sum of effective
temperatures, i.e. temperatures between the lower threshold of development and the
upper threshold of an organism's development. It is possible to predict the moment of
achievement of a specific developmental stage and population growth by
mathematical expression of the relationship between empirically measured values of
the sum of effective temperatures and their quantifiable response in an organism.

In terms of project “Qualified using of the biotic and abiotic factors of the
environmental resistance in the integrated protection of the fruit orchards” special
climatological stations monitoring air temperature and humidity, precipitation and
moistening of leaves have been built. These measurements are realized for example in
apple orchards in Velké Bilovice and in Klopina. By this means it will be possible to
express the dependence of the development of pests on meteorological elements
course more precisely. However, most published works dealing with the development
of pests are based on measurements at the standard climatologically stations, we
focused on expression of differences between the values and dynamics of
meteorological elements in the orchard microclimate and at climatological station.
With regard to the current distribution of CHMI climatological stations, there is a great
distance among the stations and the monitored orchards which could affect the
investigated relationships significantly. Therefore, the technical series of climatic data
of CHMI were used for the comparison of air temperatures. This database is based on
the station observations of CHMI and consists of 789 grid points located 10 km from
each other. Daily average, maximum and minimum air temperatures were compared
in 2009. Sum of effective temperatures of 5 and 10 ° C were calculated for the selected
orchards and the nearest grid points. Individual phenophases of pests Cydia pomonella
and Spinolota ocellana were also compared. Differences in the onset of phenophases
of both pests correspond to differences in air temperatures. The results showed only
slight differences between air temperatures in orchards and at the standard
climatological stations.

Keywords: orchard, microclimate, air temperature, climatological station, pests
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Simulace vlivu diferencované zasoby vody po kveteni
na vynos zrna ozimé pSenice

Jan Haberle

Vliv odlisného vodniho rezimu v obdobi tvorby zrna na vynos ozimé psenice (Triticum
aestivum L.) Nela ve ¢tyfletém polnim pokusu v Praze-Ruzyni byl simulovan modelem
CERES-Wheat. Model byl kalibrovdan s pomoci udaji z predchozich let. Varianty
zahrnovaly nedostatek vody (S), dostate¢nou zdsobu vody (W) a kontrolu zavislou
pouze na srazkach (R). Pokus mél dvé urovné vyzivy dusikem, bez hnojeni (NO) a 200
kg N.ha™ (N1). Nedostatek vody byl indukovan zakryvanim porostu mobilnim krytem
pfi srazkach, optimalni doddvka vody byla zajisténa kapkovou zavlahou. Zakryvani
porostu probihalo jiz pfed kvetenim, v zavislosti na zdsobé vody v pldé a srazkach,
s cilem dosahnou na pocatku kveteni Urovné 160-150 mm vody ve vrstvé 0 - 90 cm
a 140 - 150 mm na pocatku a v pribéhu rlstu zrna. Zavlaha byla aplikovana podle
potieby, tak aby se v prlbéhu nalévani zrna udrzel obsah vody ve vrstvé 0-90 cm nad
urovni 210 - 230 mm. Obsah vody v padé byl fizen na zakladé udaja o vlihkosti pldy,
vypoctené referencni evapotranspirace a odbéru vody porostem pSenice v pribéhu
rastu v minulych letech.

Model simuloval uspokojivé pozorované snizeni vynos(i psenice v disledku nedostatku
vody a zvySeni vynosu nebo Zadny efekt pfi optimalni doddvce vody, v porovnani
s kontrolni variantou. V roce 2004 model podhodnocoval u vSech variant vynos zrna
pfiblizné o 2 t.ha™’. DGvodem byla pravdépodobné velmi vysoka zdsoba pfistupného
dusiku v pldé z predchoziho suchého rocniku 2003, kterou model nesimuloval na
pozorované urovni. Korelacni koeficient vztahu mezi pozorovanymi a modelovanymi
vynosy se v jednotlivych letech pohyboval mezi 0,88 a 0,99. Pro Udaje ze vSech Ctyr let
korelaéni koeficient ¢&inil 0,82 (p < 0,001), s regresnimi koeficienty a a b, 0,23 t.ha™
modelem zaloZzenym na vztahu mezi vynosem zrna a zasobou vody (r = 0,33) nebo
vynosem a pozorovanou spotiebou vody porostem (r = 0,52).

Kli¢ova slova: zasoba vody; vodni stres; dusik; simulace; CERES-wheat; ozimd pSenice
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The simulation of the effect of different water supply after
anthesis on wheat grain yield

Jan Haberle

The effect of different water regimes during the period of grain growth of winter
wheat (Triticum aestivum L.) in a four-year field experiment was simulated with CERES-
Wheat model. The model was calibrated with experimental data from previous years.
The treatments included water shortage (S), an ample water supply (W), and rain-fed
crop (R). Zero fertilization (NO) and 200 kg N.ha™ (N1) variants were studied. Water
shortage was induced by shielding plots with a mobile rain shelter during rain, ample
water supply was ensured with drip irrigation, and a rain-fed crop served as the control
treatment. The sheltering started before anthesis, depending on soil water content
and precipitation, with the aim of reaching 160 - 150 mm water in 0 - 90 cm soil zone
at the start of anthesis and 140 - 150 mm during grain filling. The soil water content
was manipulated using data of soil sampling, calculated reference evapotranspiration
and observed rates of wheat crop evapotranspiration in previous years. Irrigation was
applied to keep soil water content above 210 - 230 mm in the 0 - 90 cm layer, during
grain filling.

The model simulated reasonably well the observed reduction of grain yield due to
water shortage and the vyield increase or no effect at ample water supply in
comparison with rain-fed treatment. The influence of nitrogen fertilization was
simulated well with slight underestimation of yields in unfertilized stress treatment
(NO/S). In the year 2004 the model underestimated yields of all treatments by about
2 t.hal. The probable reason was a very high supply of available soil nitrogen from
previous dry year 2003 which model did not simulate correctly. Correlation coefficients
of relationships between observed and simulated yields in experimental years ranged
from 0.88 to 0.99. For pooled data from all years the correlation between observed
and simulated vyields was 0.82 (p < 0.001), with regression coefficients a and b,
0.23t.ha™ and 0.87 t.ha™, respectively. As expected, the crop model was more
successful in the comparison with the empirical regression model based on
relationships between grain yield and water supply or yield and observed water
consumption by wheat crop, r=0.33 and 0.52, respectively.

Key words: water supply; stress; nitrogen; simulation; CERES-wheat; winter wheat

E Crop Research Institute, v.v.i, Praha-Ruzyné, haberle@vurv.cz

32



Bioklima 2010, Bioklima 2010
Mezinarodni konference
Praha 7. aZz9.9.2010

A

Casova a prostorova variabilita nastupu fenofazi psarky luéni
v letech 1991 - 2009

Lenka Hdjkovad, Ddsa Richterova

Psarka lucni (Alocoperus pratensis L.) patfi do Celedi lipnicovité (Poaceae), je to velmi
vynosnd a kvalitni trdva, z hlediska vykrmu hospodarskych zvifat se jednd o velmi
vyznamnou travu. Je vytrvald, kratce vybézkata a stfedné vysoka. PIné vynosy dava ve
druhém azZ tretim roce po zaseti, na jare zac¢ina obrlstat brzo a meta jako nase prvni
trava.

Psarka luéni je i soucasti fenologického pozorovani CHMU (,Lesni rostliny“), najdeme ji
na vlhéich loukach, na brezich fek a potoku. Je rozsifena od nizin po horské oblasti.
V ramci fenologickych pozorovani jsou sledovany nasledujici fenofdze: butonizace,
pocatek kveteni (10, 50, 100 %), konec kveteni (100 %) a zralost plodd (10 %). Zaroven
psdrka patfi i mezi velmi vyznamné pylové alergeny. Pylové zrno je kulovité az vejcité,
velikost 18 — 42 um, produkce pylu vysoka a rostliny jsou vétrosnubné.

Fenologicka data byla zpracovana za obdobi 1991 — 2009 ze vSech fenologickych stanic
CHMU. Casova variabilita byla vyhodnocena v prosttedi Excel, prostorova variabilita
v prostiedi GIS (aplikace Clidata — GIS, nadstavba ArcView 3.2). Mapy byly pro srovnani
vytvoreny z priimérnych hodnot nastupu fenofaze a z median(. Casova variabilita byla
vyhodnocena v jednotlivych vyskovych pasmech ( < 200 m, 201 — 400 m, 401 — 600 m,
601 — 800 m, > 801 m nad morem). Zaroven byla spoctena pentadova teplota vzduchu
ke dni nastupu fenofdze (den nastupu fenofaze jiz nebyl zapocitdvan), dale byly
vyhodnoceny vybrané klimatické charakteristiky v alergologicky vyznamnych
intervalech (butonizace — pocatek kveteni (10 %), pocatek kveteni (10 %) — konec
kveteni). Primérné datum ndstupu fenofdze u fenofaze butonizace ve vyskovych
pasmech bylo za sledované obdobi nasledujici: 30. 4. (< 200 m n. m.), 2. 5. (201 az
400 mn. m.), 6. 5. (401 - 600 mn. m.), 10. 5. (601 —800 mn. m.) a 18. 5. (> 801 m nad
morem).

Klicova slova: psarka lu¢ni, fenologie, GIS, alergen, pocatek kveteni
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Temporal and spatial variability of phenophase entrance
in 1991 - 2009

Lenka Hdjkovd, Ddsa Richterova

Meadow foxtail (Alocoperus pratensis L.) belongs to family Poaceae, it is very yielding
and high-quality grass, very important grass from the point of view of farming animals
fattening. It is constant, short stolonate and medium high grass. There are full yields in
the second and third year after the sown. It grows in an early spring and it is the first
flowering grass. Meadow foxtail belongs to CHMI phenological observations (Wild
plants), can be found in moisture meadows, on the river or brook shores. It is spread
from lowlands to the mountains In the frame of phenological observations there are
observed subsequent phenophases: inflorescence emergence, beginning of flowering
(10, 50, 100%), end of flowering (100%) and fully ripe (10%). Meadow foxtail belongs
to very important pollen allergens. Pollen grains are ball-shaped or oval-shaped, the
size oscillated about 18-42 um, plants are anemophilous, the pollen production is high.

Phenological data were processed for period 1991 — 2009 from all CHMI phenological
stations. Temporal variability was executed in Excel, spatial variability in GIS (Clidata —
GIS application, ArcView 3.2). Maps were created from average and median values for
comparison. Temporal variability was evaluated in altitudinal zones (< 200 m, 201 —
400 m, 401 — 600 m, 601 — 800 m, > 801 m asl). We have also calculated pentade
temperature to phenophase entrance (day of phenophase entrance was not counted),
further on were analysed climatological characteristics between allergology important
phenophases (inflorescence emergence — beginning of flowering (10%), beginning of
flowering (10%) — end of flowering). Average phenophase entrance in altitudinal
zones: April 30™ (< 200 m asl), May 2™ ( 201 — 400 m asl), May 6™ (401 — 600 m asl),
May 10" (601 — 800 m asl) and May 18™ (> 801 m asl).

Key words: meadow foxtail, phenology, GIS, alergen, beginning of flowering

[=] cHMI, Usti nad Labem, KoZovska 18, 400 11 Usti nad Labem — Kogkov
hajkova@chmi.cz

34



Bioklima 2010, Bioklima 2010
Mezinarodni konference
Praha 7. aZz9.9.2010

A

Pudni klima — stanoveni teplotnich
a vlhkostnich rezimu

Petr Hlavinka', Miroslav Trnka?, Jan Balek?,
Daniela Semerddovd’, Josef Eitzinger?,
Martin Mozny3, Zdenék Zalud*

Prispévek predstavuje model SoilClim jako nastroj pro stanoveni referencni (ETo)
a skutecné (ETa) evapotranspirace, pritomnost snéhové pokryvky, teploty puady
v hloubce 0,5 m a vlhkosti pldy pro dvé definované vrstvy. Umoznuje urcit ptdni
vlhkostni a teplotni rezimy podle pldni taxonomie USDA (United States Department of
Agriculture). SoilClim pracuje v dennim kroku a jako meteorologické vstupy vyuziva
maximalni a minimalni teplotu vzduchu, globdlni slunecni radiaci, srazky, tlak par
arychlost vétru, stejné jako zakladni informace o vlastnosti pldy a vegetacnim
pokryvu. Presnost SoilClimu byla stanovena s vyuZitim pozorovdni na 2 stanicich
(Zabéice a Domaninek). Pro modelovanou ETo byl ve srovnani s atmometrem zjistén
koeficient determinace (R?) 0,92 a pramérna kvadraticka chyba (RMSE) byla 0.51 mm.
ETa byla porovnana s metodou Eddy-kovariance a Bowenova poméru (R’ od 0,72 do
0,82; RMSE od 0,51 az 0,56 mm). S vysokou presnosti (R2 od 0,94 do 0,97; RMSE se
pohybovaly v rozmezi od 1,23 ° C na 2,95 ° C) byla validovana v hloubce 0,5 m i teplota
pldy. Byla testovdna i schopnost modelu SoilClim simulovat dynamiku pGdni vldhy, kdy
se pohybovala relativni primérnd kvadratickd chyba rRMSE od 2,4 % na 34,5 %.
Provedena byla prostorovd analyza pldnich vihkostnich a teplotnich rezim( (podle
USDA) v ramci Ceské republiky a severniho Rakouska pro soucéasné klimatické
podminky. Diagnostikovan byl vyskyt rezimd Perudic, Subhumid Udic, Wet Tempudic
(nejvyssi frekvence), Wet Tempustic a Typic Tempustic. Simulovand primérna teplota
pady v hloubce 0,5 m se v daném Uzemi pohybuje od 7,0 °C az do 11,0 °C. Soucasti
prispévku jsou vybrané studie pro ocekavané klimatické podminky, na zakladé vystupu
z globdlniho cirkulaé¢niho modelu HadCM pro rok 2100 zamérené na pravdépodobnost
vyskytu suchého Xerického rezimu vyznacujiciho se extrémné suchym létem.

Klicova slova: evapotranspirace, vlhkost pldy, teplota pady, eddy-kovariance,
Bowen(v pomér, atmometer
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Soil climate — determination of temperature
and moisture regimes

Petr Hlavinka', Miroslav Trnka?, Jan Balek?,
Daniela Semerddovd’, Josef Eitzinger?,
Martin Mozny?3, Zdenék Zalud*

SoilClim model is introduced as a tool for estimates of reference (ETo) and actual (ETa)
evapotranspiration, presence of snow cover, soil temperature at 0.5 m depth and soil
moisture course within two defined layers. It enables one to determine the soil
moisture and temperature regimes according to USDA (United States Department of
Agriculture) soil taxonomy. SoilClim works in daily time steps and needs maximum and
minimum air temperature, global solar radiation, precipitation, vapour pressure and
wind speed as meteorological inputs, as well as basic information about the soil
properties and vegetation cover. The behaviour of SoilClim was assessed using
observations at 2 stations (Zab¢ice and Domaninek). The modelled ETo was compared
with atmometers so that the coefficient of determination (R%) was 0.92 and root mean
square error (RMSE) was 0.51 mm. The estimated ETa was compared against eddy-
covariance and Bowen ratio measurements (R2 varied from 0.72 to 0.82; RMSE varied
from 0.51 to 0.56 mm). The soil temperature (at 0.5 m depth) was estimated with
good accuracy (R? varied from 0.94 to 0.97; RMSE varied from 1.23 °C to 2.95 °C). The
ability of the SoilClim model to mimic the observed soil water dynamics was carefully
investigated (relative root mean square error rRMSE varied from 2.4 % to 34.5 %).
Finally, a spatial analysis of soil moisture and temperature regimes (according to USDA)
within the region of the Czech Republic and northern part of Austria under present
conditions was conducted. The appearance of Perudic, Subhumid Udic, Dry Tempudic
(the highest frequency), Wet Tempustic and Typic Tempustic was diagnosed. The
simulated mean soil temperature (0.5 m depth) varied from less than 7.0 °C to 11.0 °C
through this region. Selected case studies for expected climate conditions based on
outputs of HadCM global circulation model for 2100 are introduced. Aim is detection
of probability of dry Xeric season occurrence. (i.e. year with extremely dry summer
season) over the study area.

Key words: evapotranspiration, soil moisture, soil temperature, eddy-covariance,
Bowen ratio, atmometer
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Vliv pocasi na vysi vynosu chmele

Frantisek Hnili¢ka, Helena Hnili¢kova?,
Petr Svoboda?, Karel Krofta?

Na pokusnych chmelnicich ve Stekniku byly v letech 2005 az 2007 zalozieny pokusy
s kapkovou zavlahou. Schéma pokusu zahrnovalo nezavlazovanou kontrolu
a zavlazovanou variantu. MnozZstvi zavlahové vody v roce 2005 bylo 75 mm, 94 mm
v roce 2006 a 125 mm v roce 2007.

Jako pokusnd rostlina byl vybran bezvirozni Zatecky polorany ¢éerveridk, Osvalddv
klon 72.

U chmele byl zjistovan vynos hlavek a obsah o - horkych kyselin, stanovovany metodou
HPLC. K porovnani teploty a srazek v jednotlivych mésicich daného roku bylo zvoleno
V tomto roce bylo teplé a suché pocasi béhem vegetace chmele. Nejvyssi vynos byl
v roce 2005 (2,15 t.ha), kdy nap¥. mésic éervenec byl teply a vihky, srpen byl teplotné
i srazkové nadnormalni. Prlkazné nizsi vynos o 17,71 % byl zjiStén u varianty
nezavlazované (1,58 t.ha™). Obsah o - horkych kyselin byl 1,73 % hm. (zavlaha, 2006)
az 3,93 % hm. (zavlaha, 2005). Nizsi obsah o - horkych kyselin 0 6,91 % byl u kontroly
(2.83 % hm.).

Klicova slova: chmel, Humulus lupulus L., pocasi, vynos hlavek

Tento vyzkum byl financovan z projektu NAZV ¢. QF 3179 a vyzkumného zdméru MSMT
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Effect of weather on the yield of hop cone

Frantisek Hnili¢ka, Helena Hnili¢kova?,
Petr Svobodda?, Karel Krofta?

On the experimental hop-fields in Steknik, experiments with drop irrigation were
launched in the years 2005 through 2007. The plan of the experiment involved a non-
irrigated control group and an irrigated group. The irrigation dose was in the years
2005 — 75 mm, 2006 — 94 mm and 2006 — 125 mm. A virus-free Saaz, Osvald’s clone 72,
was chosen as the experimental plant. The cone yield and the content of alpha bitter
acids were identified in hop plants. A thermopluviogram was made to compare the
temperature and precipitation levels in the individual months of the year concerned.

The lowest yield of cones was in 2007 (1.51 t.ha). In that year, weather was warm and
dry during the vegetation period of hop. On the other hand, the highest yield was
achieved in 2005 (2.15 t.hal). In year 2005, May, July and August were warm and
humid, with August having exceeded the normal level in both temperature and
precipitation. A provably lower yield about 17.71% was identified in the non-irrigated
group (1.58 t.ha™). The content of o - bitter acids ranged from 1.73 % of weight
(irrigation, 2006) to 3.93 % of weight (irrigation, 2005). The content of a - bitter acids
was provably lower about 6.83% in the control (2.83 % of weight).

The article was supported by the project QF 3179 and project no. 6046070901.

Key words: Hop plants, Humulus lupulus L., weather, yield of hop cone

E 1 Czech University of Life Sciences Prague, FAFN, hnilicka@af.czu.cz
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Pocatek doby kveteni
u vybranych druh polnich pleveld v roce 2010

Josef Holec, Miroslav Jursik,
Pavel Hamouz, Josef Soukup

Polni plevele mizeme klasifikovat jako vyznamnou slozku asociované agrobiodiverzity.
AZ na vyjimky se v porostech polnich plodin rozmnoZuji generativné a jsou tedy
potencidlnim zdrojem potravy pro druhy Zivocich(, Zivici se pylem a nektarem. Cilem
nasi prace bylo vyhodnotit nastup a dobu trvani fenofaze kveteni u vybranych druh
vysSich rostlin, fazenych mezi polni plevele, na lokalité pokusného a demonstracniho
pozemku FAPPZ CZU v Praze — Suchdole a na pfilehlych plochach. Hodnoceni probiha
v tydennich intervalech s poc¢atkem 19. 3. 2010 (11. kalenda¥ni tyden). Jiz prvni tyden
bylo zaznamendno kveteni u nasledujicich druh(: Capsella bursa-pastoris, Erodium
cicutarium, Lamium amplexicaule, Poa annua, Stellaria media, Veronica persica
a Veronica polita. Jednd se o fotoperiodicky neutrdini druhy fazené do skupiny
jednoletych ozimych pleveld. Druhy ze skupiny jednoletych efemernich plevell
nasledovaly: Veronica hederifolia s.I. (12. kalendarni tyden), Erophila verna, Holosteum
umbellatum, Thlaspi perfoliatum (13.), Arabidopsis thaliana (15.), Valerianella locusta
(18.). Z dalSich ozimych druhl postupné rozkvétaly: Thlaspi arvense (14.), Fumaria
officinalis (15.), Galium aparine (20.), Papaver rhoeas (21.), Centaurea cyanus (23.),
Tripleurospermum inodorum (23.), Apera spica-venti (25.). Druhy jednoleté, ¢asné
jarni: Raphanus raphanistrum (20.). Sinapis arvensis (20.), Polygonum aviculare (20.),
Fallopia convolvulus (23.), Galeopsis tetrahit (24.), Avena fatua (25.). Z jednoletych
pozdnich jarnich druhl plevell vykvetly relativné brzy Euphorbia helioscopia (13.),
Mercurialis annua (20.), mirné pozdéji pak Persicaria lapathifolia (23.), Amaranthus
retroflexus (24.), Chenopodium album (24.), Galinsoga parviflora (24.), Portulaca
oleracea (26.), Echinochloa crus-galli (26.), Setaria verticillata (26.), Setaria viridis (26.),
Solanum nigrum (27.), Abutilon theophtasti (27.), Setaria pumila (27.). Vytrvalé druhy
polnich pleveld rozkvétaly v tomto poradi: Taraxacum sect. Ruderalia (14.), Cardaria
draba (16.), Rumex crispus (22.), Convolvulus arvensis (23.), Elytrigia repens (23.),
Cirsium arvense (24.), Sonchus arvensis (28.), Artemisia vulgaris (29.). Ve srovnani
s dobou kveteni plodiny rozkvétaji plevele mnohem dfive s kontinualné kvetou
prakticky po celou vegetacni dobu, ¢imz poskytuji druhim Zivicim se pylem a nektarem
na zemédélské padé stabilnéjsi zdroj potravy.

Klicova slova: plevele, kveteni, agrobiodiverzita, fenologie
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Beginning of flowering time
of selected arable weed species in 2010

Josef Holec, Miroslav Jursik,
Pavel Hamouz, Josef Soukup

Arable weeds can be classified as an important part of associated agrobiodiversity.
With only small exceptions they reproduce generatively so they are potential food
source for animals feeding on nectar and/or pollen grains. The aim of our work was to
describe the beginning of flowering time of arable weeds in the area of experimental
field of FAFNR CULS in Prague — Suchdol and in neighbouring areas. Data were
collected in one week intervals with the beginning 19" March 2010 (11th calendar
week). During the first week of observations, following weed species were found
flowering: Capsella bursa-pastoris, Erodium cicutarium, Lamium amplexicaule, Poa
annua, Stellaria media, Veronica persica and Veronica polita. These are
photoperiodically neutral species classifies as annual winter weeds. They were
followed by annual ephemeral species Veronica hederifolia s.I. (12" calendar week),
Erophila verna, Holosteum umbellatum, Thlaspi perfoliatum (13.), Arabidopsis thaliana
(15.), Valerianella locusta (18.). Other winter annuals start to flower in following terms:
Thlaspi arvense (14.), Fumaria officinalis (15.), Galium aparine (20.), Papaver rhoeas
(21.), Centaurea cyanus (23.), Tripleurospermum inodorum (23.), Apera spica-venti
(25.). Early summer annuals: Raphanus raphanistrum (20.), Sinapis arvensis (20.),
Polygonum aviculare (20.), Fallopia convolvulus (23.), Galeopsis tetrahit (24.), Avena
fatua (25.). In the group of late summer annuals, Euphorbia helioscopia (13.),
Mercurialis annua (20.) started to flower relatively early, followed by Persicaria
lapathifolia (23.), Amaranthus retroflexus (24.), Chenopodium album (24.), Galinsoga
parviflora (24.), Portulaca oleracea (26.), Echinochloa crus-galli (26.), Setaria
verticillata (26.), Setaria viridis (26.), Solanum nigrum (27.), Abutilon theophtasti (27.),
Setaria pumila (27.). Perennial weed species begin flowering in following weeks:
Taraxacum sect. Ruderalia (14.), Cardaria draba (16.), Rumex crispus (22.), Convolvulus
arvensis (23.), Elytrigia repens (23.), Cirsium arvense (24.), Sonchus arvensis (28.),
Artemisia vulgaris (29.). Comparing with crop species, weeds start to flower earlier and
they flower continually nearly through the whole vegetation period. So, they present
more stable food source on arable land for nectar and pollen feeding species.

Keywords: weeds, flowering, agrobiodiversity, phenology

E Department of agroecology and biometeorology, FAFNR, CULS Prague, 165 21 Praha 6 -
Suchdol, Czech Republic, holec@af.czu.cz
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Biologicky aktivne sInecné Ziarenie v Bratislave

Viera Horeckd, Mdria Tekusovad

Jednou z reprezentativnych meteorologickych charakteristik vyjadrujdcich moziné
negativne dopady na Ccloveka je biologicky aktivne Ziarenie. Biologické Uucinky
slnec¢ného Ziarenia na fudsky organizmus sa moézZu prejavit kladne, avsak pri prekroceni
urcitych kritickych hodnét predstavuju pre cloveka védine zdravotné riziko. Vysoka
intenzita sine¢ného Ziarenia najviac poskodzuje oci (rohovka) a kozu (celd vrstva ).

KoZa za urcity casovy interval absorbuje urcité mnoistvo ultrafialového Ziarenia.
V pripade, Ze mnozistvo ultrafialového Ziarenia prekro¢i minimalnu hodnotu
erytémovej davky (1 MED), zacne sa tvorit erytém a koZa sa opaluje. Monitorovanie
UVB Ziarenia sa zaznamenava v jednotkdch MED — Minimum Erythema Dose, pricom
plati, 7e 1 MED = 210 J.m™.

V nasSej praci su analyzované klimatologické charakteristiky biologicky aktivneho
ultrafialového Ziarenia, ktoré boli uréené z nameranych integrovanych hodinovych
udajov biologicky aktivheho ultrafialového Ziarenia na meteorologickej stanici
Bratislava — Koliba v obdobi rokov 1997 - 2009.

Praca sa Specidlne zaoberda hodnotami zmien UVB Ziarenia vplyvom rozsahu a kvality
oblaénosti na poludnie v mesiacoch s najdIh§im trvanim slne¢ného svitu (mdj, jun, jul).

Pre spracovanie Ulohy boli pouzité udaje UVB Ziarenia namerané Robertson-Berger UV
biometrom a Udaje zo synoptickych pozorovani obla¢nosti a teploty vzduchu.

Ziskané Statistické charakteristiky modelovych situdcii podla uréenia minimalnej
erytémovej davky UV Ziarenia sa hodnotia z hladiska jeho ucinku na rézne fototypy
fudi.

Klticové slova: biologicky aktivne ultrafialové Zziarenie, erytémovd davka, MED,
Robertson-Berger UV biometer, mnozstvo a druh oblakov

E Slovensky hydrometeorologicky uUsta v Bratislave
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Biologically active solar radiation in Bratislava

Viera Horeckd, Mdria Tekusovd

One of representative meteorological characteristics expressing possible negative
impact on humans is biologically active solar radiation.

Biological effects of solar radiation at a human organism oneself can they express
positively, however they compose a serious health hazard for humans when
overcoming a certain critical limit. The higher intensity of solar radiation impair
especially eyes (cornea) and skin (whole layer).

Skin absorbs a specific quantity of ultraviolet radiation in a certain time period. When
the quantity of ultraviolet radiation overcomes a minimal erythema dose (1 MED),
erythema starts to create and the skin tans.

Monitoring of UVB radiation is recorded in MED — Minimum Erythema Dose, whereby
1 MED =210 J.m>.

In our work, they are analyzed climatological performance characteristics of
biologically active ultraviolet radiation that are derived from the measured integrate
hourly data of biologically active ultraviolet radiation. The data were collected at the
meteorological station Bratislava — Koliba in the period 1997 —20009.

The presentation especially deals with the changes of UVB radiation values caused by
clouds (amount and genera) at midday in months with the highest of sun (May, June,

July).

The UVB radiation data measured by Robertson-Berger UV biometer and data
obtained from synoptical observations were applied.

The statistical characteristics model situations obtained by establishing minimum
erythema doses of UVB radiation oneself judge on the part of its effect at the different
phototypes of men.

Key words: biological active ultraviolet radiation, erythema doses, MED, Robertson-
Berger UV biometer, cloudiness amount, cloud genera

E Slovak Hydrometeorological Institute in Bratislava
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Klasenie pSenice ozimnej (Triticum aestivum L.)
na Podunajskej a Vychodoslovenskej nizine

Viera Jakubikovd, Alena Vinceovd,
Madria Semanovad

Obilniny patria medzi najddlezitejSie polné plodiny v rastlinnej vyrobe. PSenica letn3,
forma ozimnd (Triticum aestivum L.) je najrozSirenejSou ozimnou obilninou. Cielom
tejto prace bolo zhodnotit nastup fenologickej fazy zaciatok klasenia psenice ozimnej
na Podunajskej a Vychodoslovenskej nizine z pohladu vplyvu teploty vzduchu
a atmosférickych zrazok za poslednych 15 rokov (1996 - 2010). Priemerné nastupy
klasenia pSenice ozimnej na Podunajskej a Vychodoslovenskej niZine sa v sledovanom
obdobi pohybovali od 14. 5. do 31. 5., zvyéajne v skorSich terminoch na teplejsej
Podunajskej nizZine. NajskorSie priemerné ndstupy klasenia boli na hodnotenych
nizinach v rokoch 2000, 2002 a 2007, kedy boli zaznamenané aj najvysSie sumy
priemernych mesacnych teplot vzduchu za mesiace marec az m4j. Sumy priemernych
mesacnych Uhrnov atmosférickych zrazok za mesiac maj boli na obidvoch niZinach

evve

evve

evvs

evve

teplotné sumy nad 5 °C a 10 °C za mesiace marec az maj, ako aj april az maj. Neskory
nastup klasenia bol zaznamenany aj v roku 2005, kedy bol marec tiez velmi suchy
v oboch sledovanych oblastiach.

Beginning of heading of winter wheat (Triticum aestivum L.)
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Kliéové slova: psenica ozimna, Triticum aestivum L., klasenie, fenologicka faza, teplota
vzduchu, atmosférické zrazky, Podunajska nizina, Vychodoslovenska niZina
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Heading of winter wheat (Triticum aestivum L.)
in Podunajska and Vychodoslovenska Lowlands

Viera Jakubikovd, Alena Vinceovd,
Madria Semanovad

Cereals belong to the most important field crops in the plant production. The winter
wheat (Triticum aestivum L.) is the most widespread winter crop cereal. The aim of this
work was to evaluate the onset of phenological phase beginning of heading of winter
wheat in Podunajskda and Vychodoslovenskd lowlands from the view of the air
temperature and precipitation influence in the last 15 years (1996-2010). The average
onset of the heading of winter wheat in Podunajska and Vychodoslovenska lowlands in
the observed period was from May 14" to May 31, usually in the earlier onsets in the
warmer Podunajska lowland. The earliest average onsets of heading were in the
evaluated lowlands in years 2000, 2002 and 2007, when were recorded also the
highest sums of average monthly air temperature in months March till May. The
average monthly sums of precipitation in month May were in the both lowlands the
lowest in year 2000, in month April in year 2007. The sum of precipitation in months
April till May was the lowest in Podunajska lowland in year 2000, the lower was also in
Vychodoslovenska lowland in 2007. The latest onset of heading of winter wheat was
recorded in Vychodoslovenska lowland in year 1997, when was in this area the lowest
average precipitation totals in month March and in both lowlands the lowest average
air temperature sums above 5 "Cand 10 C in months March till May, also April till May.
The late onset of heading was recorded also in year 2005, when was March also very
dry in the both lowlands.

Beginning of heading of winter wheat (Triticum aestivum L.)
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Key words: winter wheat, Triticum aestivum L., heading, phenological phase, air
temperature, precipitation, Podunajska lowland, Vychodoslovenska lowland
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Stanovenie depozicnej rychlosti siry
prevodom objemovych koncentracii oxidu siricitého

Karol Kaluz, Jozefina Paulovi¢ovd

Koncentracie imisii vSeobecného typu — oxidu siri¢itého a oxidov dusika — sa dlhodobo
vyskytuju v podlimitnych hodnotach, najma v polnohospoddrskej krajine. TaZisko ich
ucéinku sa preto posuva od priameho pdsobenia na vegetaciu na zataz stanovista.

Princip pouZitej metddy spociva v stanoveni koncentracie oxidu siri¢itého v ovzdusi
matematickym modelom rozptylu znecistujucich latok v ovzdusi Win MODIM 4. 11. na
baze modelu ISC 2 EPA (1992). Model je uréeny pre urcenie koncentrdcie oxidov siry
a dusika zo stacionarnych alebo mobilnych zdrojov. Uvedenym sp6sobom su zistené
podielové koncentracie od zdroja, ktoré pripocitanim regiondlneho a lokdlneho
pozadia reprezentuju zataZenie oblasti sledovanym oxidom siricitym.

Dal$im krokom je prevod objemovej koncentracie oxidu siri¢itého (SO, v mg, resp.
ng.m>) na depozi¢nt rychlost (korozivitu; v pripade pdd acidifikaénu zataz), vyjadrent
v hmotnostnych jednotkach na plochu za uréeny &as, napr. mg.m2.d™ pomocou grafov
alebo regresnych rovnic. Postup je demonstrovany na priklade Elektrarne Novaky
v roku 2007.

Klfacové slova: oxid siri¢ity, model rozptylu, objemova koncentracia, depozi¢na
rychlost
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Assesment of deposition velocity of sulphur
by conversion mass concentrations of sulphur dioxide

Karol Kaluz, Jozefina Paulovi¢ovd

Immission concentrations of general type - sulphur dioxide and nitrogenium oxids -
occurs in long term in under-limit values, especially in agricultural land. This is why the
focal point of their influence is moving from direct affect to vegetation to load of
environment.

Principle of used method is in assessment of sulphur dioxide concentration in the air
with mathematic model of pollutant dispersion Win MODIM 4.11 based on model ISC2
EPA (1992). The model is determined to asset of sulphur dioxide and oxids of nitrogen
concentration from stationary or mobile sources. With this method are discovered
partial concentrations, which by adding regional and local bacground represents the
load of area by sulphur dioxide.

The next step is conversion of mass concentration of sulphur dioxide (SO, in mg, resp.
ng.m>) to deposition velocity (corrosivity, acidification load in soils), expressed in
weight units to area for a time period, for example mg. m2.d™* by graphs or regression
equations. The method is demonstrated on the example of Novaky power plant in year
2007.

Key words: sulphur dioxide, dispersion modell, mass concentration, deposition velocity
»lmmission action to the agricultural crops and environment load”
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Growing season in different regions of Poland
in changing climate

Malgorzata Kepinska-Kasprzak, Przemyslaw Mager

The main aim of this paper is a comparison of beginning and end dates of growing
seasons determined on the basis of different methodologies. This topic follows the
activities of COST734 and the Polish national project entitled “Climatic water balance
and estimate of plant development stage based on satellite technologies” realized in
the Institute of Meteorology and Water Management. One of the goals of these two
projects is the evaluation of the changes of agrometeorological indices for the growing
season, hence the importance of determination of its length.

In Poland, this type of analysis very often defines growing season (vegetation period)
as a summer season, i.e. April 1st — September 30th. This definition is not satisfactory
for analyses of relationship between climate parameters and vegetation development
status and requires more precise determination of time of beginning and end of
vegetation growth. The most frequently used term in this context is thermal
(meteorological) growing season. Thermal growing season is defined as a period with
mean daily air temperature of 25 C.

Dates of the beginning and end of growing season based on this criterion fail to
determine precisely the actual growing season length. However, since they indicate a
very strong influence of air temperature on vegetation period length, they are valid
climate indicators for a general climate characterization as far as plant cultivation is
concerned.

The identification of growing season based on daily temperatures is difficult from the
methodological point of view. Air temperature changes irregularly from day to day
oscillating around the threshold value. Thus, determination of the beginning and the
end of growing season in a given year requires additional parameters that would allow
for a definitive identification of this period.

Some methods are based on interpolation of a long term mean monthly air
temperature which allows to determine mean long term dates of vegetation period
but render no information on such an important issue as oscillation of dates and length
of growing season in particular years.

For the determination of growing season, data sets from synoptic stations located in
Poland (Szczecin, Poznan, Legnica, Katowice, Zakopane, Lesko, Leba, Olsztyn,
Warszawa, Terespol, Suwalki) were used.
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The study was carried out for the period of 1966-2005, for which IMWM conducts
analyses within the projects mentioned above.

Key words: thermal growing season, beginning, end, duration, vegetation, climate
change, Poland
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Meteorologické priciny zvysenych koncentraci
znecisténi ovzdusi PM10 v Brné

GraZyna Knozovd

NejvétSim problémem mést stfedni Evropy je v poslednich letech kromé znecisténi
pfizemnim ozénem znecisténi ovzdusi suspendovanymi ¢asticemi. Mezi hlavni zdroje
emise PM10 patti lokalni topenisté, primysl a doprava. Zvlastni pdvod maji sekundarni
Castice, které vznikaji z plynnych prekurzorG (krystalky sirand, dusi¢nan(, ¢astecné
VOC). Vyznamny podil na celkové emisi (odhadovano na 40 — 60 %) ma kromé toho re-
emise, tedy opétovna emise jiz dfive usazenych ¢astic. Emise je sice hlavnim Cinitelem,
rozhodujicim o vyskytu znecisténi, ale jeji koncentrace v ovzdusi zavisi na geografickém
prostfedi konkrétniho mista a zejména na klimatickych a meteorologickych
podminkach.

Cilem predkladané studie byla analyza meteorologickych situaci a klimatickych ciniteld,
ovliviujicich vyskyt zvySenych koncentraci PM10 v Brné. Podrobny rozbor byl proveden
pro rok 2009. Bylo zjisténo, Ze denni limit koncentrace PM10 byl pfekracovan na
vétsiné stanic monitoringu znecisténi ovzdusi v lednu (7 dni), dnoru (2 dny), dubnu
(2 dny) a v prosinci (4 dny). Ve zminénych obdobich byly provedeny rozbory chodu
nékolika meteorologickych prvkl, a to teploty a relativni vlhkosti vzduchu, rychlosti
vétru a srazek. Navic byly sledovany typy synoptickych situaci. ZvySené koncentrace
PM10 nejcéastéji doprovazela cyklonalni situace s proudénim z vychodu.

Zvlastni pozornost pak byla vénovana vztahu dlouhodobého kolisani koncentraci PM10
v ovzdus$i a zménam zasoby vody ve svrchnim pldnim horizontu, coz ma velky vyznam
v procesu re-emise tuhych ¢astic. Pro vyhodnoceni vodnich zdroji byla aplikovana
metoda efektivni srazky EP. Zpracované bylo obdobi 1996 - 2009.

Klicova slova: méstské klima, meteorologie, znecisténi, re-emise, PM10
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The meteorological cause of increased PM10
concentrations in Brno

GraZyna Knozovd

The air pollution by suspended particulate matter is, beside tropospheric ozone
pollution, the main problem in cities of Central Europe in recent years. Local
combustion chambers, industry and traffic are primary sources of PM10 emission.
Secondary particulate matters rise from gaseous precursors (sulphate and nitrogen
crystals, VOC). Moreover, re-emission has distinguished contribution in global emission
(40 — 60%). However, emission determine occurrence of pollution, its concentration in
air depend on geographical environment and especialy on climatic and meteorological
conditions.

The goal of this study was analysis of meteorological situations and climatic factors,
which influence the high PM10 concentrations in Brno. Detailed analysis was made for
the year 2009. There was found that the daily limit was exceeded at majority
monitoring stations in January (7 days), February (2 days), April (2 days) and in
December (4 days). Some meteorological elements: temperature and relative air
humidity, wind speed and precipitation were studied in these periods. Moreover, there
was analysed synoptic type. High PM10 concentrations were accompanied by cyclonic
situations with advection from east in most cases.

Especial attention was paid to relation between long-years fluctuations of PM10
concentration and changes of moisture in the ground, because of big importance this
dependence in re-emission process.

Key words: urban climate, air pollution meteorology, re-emission, PM10
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Hodnoceni modelovych fad zakladnich meteorolvogick\’/ch prvku
aplikovanych k predikci klimatu Ceské republiky

GraZyna Knozovd, Mojmir Kohut,
Jaroslav RoZnovsky

Pro odhad budoucich agroklimatickych podminek vramci CR jsou vyuZivany fady
zadkladnich meteorologickych prvkl v dennim intervalu, generovanych klimatickymi
modely. Zasadni vyznam pro dlvéryhodnost predikované zmény klimatu ma kvalita
namodelovanych dat. Po Uvodnim testovani klimaticka data jsou proto korigovana
rGznymi metodami a po Upravach jsou znovu testovana. Cilem predkladaného
pfispévku bylo vyhodnoceni scénafovych datovych fad zakladnich meteorologickych
prvk( (teplota a relativni vlhkost vzduchu, slunecni svit, rychlost vétru a srazky),
vytvorenych klimatickym modelem ALADIN korigovanych kvantilovou metodou. Za
Ucelem poznani, jak namodelovana data simuluji klima, bylo provedeno srovnani
scénarovych dat s Udaji, namérenymi za standardni obdobi 1961-1990. Vyhodnoceny
byly datové soubory ze 131 gridovych bodu, rozloZzenych pravidelné na celém uzemi
Ceskeé republiky v gridové siti 25 x 25 km.

Bylo zjisténo, Ze existuji odchylky modelovych dat od dat namérenych. Scénarova data
korigovana kvantilovou metodou vétSinou mirné podhodnocuji realna data. V pfripadé
teploty vzduchu prlmeérny rozdil za celé obdobi a ze viech gridovych bod( je pouze -
0,03 °C. V jednotlivych letech ale odchylka kolisa od -0,67 °C do +1,48 °C. Vyraznéjsi
rozdily se projevuji v jednotlivych mésicich. Nejvétsi rozdil +12,7 °C se vyskytl v lednu
1987 v bodé z vyskového pasma 401-500 m n. m. Regresni trendy zmén primérné
mésicni teploty vzduchu za obdobi 1961-1990 nemaji statisticky vyznam, ale trend
zmén scénarovych a namérfenych dat je shodny, jedinou vyjimkou je listopad.
V pripadé dalSich meteorologickych prvki rozdily jsou o néco vétsi.

Nejvétsi odchylka, vypocitana jako pramér ze vsech gridovych bodd, je u mésicnich
srazek a ¢ini-1,26 mm; nejvétsi odchylka relativni vlhkosti vzduchu je v kvétnu
a dosahuje -0,20 %; nejvétsi odchylka sumy slune¢ného svitu pfipadd na mésic Unor
a ¢ini -3,01 h; nejvétsi odchylka rychlosti vétru se vyskytuje v ¢ervnu a ¢ini -0,03 m/s.

V zavéru bylo konstatovdno, Ze scénarova data korigovana kvantilovou metodou je
mozno hodnotit jako data pouzitelna pfi predikci agroklimatu do budoucna.

Klicova slova: scénarova data, kvantilova metoda, klimatickd zména
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Assessing model data applied for agroclimate prediction
in the Czech Republic

GraZyna Knozovd, Mojmir Kohut,
Jaroslav RoZnovsky

The data generated by climatic models are used for assessing agroclimatic conditions
in CR in future. The quality of model data is fundamental for confidence of the
climate change prediction. The data are tested and corrected by different methods and
after the adjustment they are reviewed again. The goal of this study is assessing of five
data sets (air temperature, relative air humidity, precipitation, sunshine duration and
wind speed), generated by climatic model ALLADIN and corrected with fractile
method. The comparison between model data and measured data in the standard
period 1961 - 1990 was made to get to know how the model data simulate climate.
There were assessed data sets from 131 grids, spread in the Czech Republic in
25 x 25 km net.

There was found, that the model data deviate from the measured data. Generally,
scenario data slightly underestimate real data. In the case of air temperature the
difference, averaged from whole period and all grids, amounts -0,03 °C. In individual
years the deviation varies from -0,67 °C to +1,48 °C. More distinguished differences are
in individual months. The biggest difference +12,7 °C occurs in Januar 1987 in grid from
the belt of 401 -5 00 m above sea level. The trends of change of average month
temperature in the period 1961 - 1990 aren’t significant but generally both data sets
have the same directions, with exception of November. In case of other meteorological
elements the differences are little bigger. The biggest deviation of the month
precipitation, averaged from whole grids, is observed in June and amounts -1,26 mm;
the biggest deviation of the relative air humidity is in May and amounts -0,20 %; the
biggest deviation of the sunshine duration occurs in February and equals -3,01 h; the
biggest deviation of the wind speed is in June and it is evaluated as -0,03 m/s.

There was found, that the scenario data, corrected with fractile method, is possible to
qualify as usable in agroclimate prediction.

Key words: scenario data, fractile method, climate change
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Meteorologicko-synoptické metody
zpracovani fenologickych dat

Ivan Kott

Pfedkladand studie se zabyvd jednak analyzou vztahU synoptickych situaci, jednak
sledovanim dopadu indexu Severoatlantické oscilace na vyvoj rostlin.

V prvni casti byl hodnocen vliv cyklondlnich a anticyklondlnich period v ramci
28 typizovanych synoptickych situaci.

Vyhodnoceni korelacnich vztahl fyzikalnich slozek a biologickych projevli ukazalo
ztetelny vliv na vyvoj rostlin. Vysledky potvrdily dobré vazby jak s ndstupem urcitych
fenofazi, tak i s trvanim nasledného vyvoje. Experimentalni hodnoceni probihalo na
stanicich v nadmotskych vyskach od 158 do 760 m.

Uzitecny vystup této prvni pracovni etapy je vyhodnoceni vlivu ¢tyf grup synoptickych
situaci na tempo vyvinu a rastu vybranych druh( rostlin.

V druhé casti byl hodnocen vliv indexu Severoatlantické oscilace na nastup
jednotlivych fenologickych fazi volné rostoucich rostlin. Byly provedeny vypocty
korelac¢nich vztah( k otestovani vazeb na vlastni den zjisténi nastupu fenofaze a déle
pro prvni pfedchozi den av sumach za 1. az 2., 1. az 3., atd., aZ 1. az 10. predchozi den.
Volba téchto intervall sledovala redlné moznosti pfipravy fenologickych prognoz.

Klicova slova: typizované synoptické situace, index severoatlantické oscilace, fenologie
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Meteorology-synoptic methods
of phenological data processing

Ivan Kott

This study deals partly with analysis of synoptic situation relation, partly following
impact index of North Atlantic oscillation with plants development.

In first part is assessed the influence of cyclonal and anti-cyclonal periods in the frame
of 28 standardized synoptic situations. Correlative relations evaluation of physical
components and biological manifestations show distinct influence over development
plants. Results confirm good bindings with definite phenophases entrance and with
continuation subsequent development. Experimental evaluations were proceeded on
stations in elevation from 158 to 760 m above sea level. Useful departure those first
working period is influence evaluation of four group synoptic situations on
development rate and growth of select plant species.

In second part is assessed influence of North Atlantic Oscillation index on entrance
particular phenological phase of wild plants. There are performed calculations of
correlative relations to test structures on own day inquest phenophase entrance and
further one for the first previous day and in total value for 1. until 2., 1. until 3., etc ..,
as far as 1. until 10. previous day. Option of these intervals followed real possibilities to
disposition for possible phenological forecast.

Key words: standardize synoptic situation — North Atlantic Oscillation index -
phenology
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Vplyv sucha a charakteristik prostredia
na transpiraciu a vodny potencial sadenic smreka
(Picea abies, Karst. L.)

Dana Kovalcikoval, Daniel Kurjak?,
Katarina Strelcovd?, Lubica Ditmarovad?

Praca je zamerand na hodnotenie reakcie Stvorroc¢nych sadenic smreka (Picea abies
Karst L.) na simulovany stres zo sucha na urovni fyziologickych procesov (transpiracia,
vodny potencial ihlic).

Pre dosiahnutie cielov sme v auguste 2009 zalozili riadeny nddobovy pokus. Sadenice
sme rozdelili do 3 skupin po 6 opakovani podla Urovne zavlazovania (kontrola - K,
mierny stres - MS, silny stres - SS). Priemernd dennd suma transpirdcie merana v ¢ase
od 7. do 19. hodiny predstavovala u kontrolnych jedincov (K) v jednotlivych driioch
348,68 — 475,73 g.m™” (100 %). Na 7. defi pokusu dosahovala priemernd suma
u jedincov MS a SS 109 — 114 % z K. Na 21. den pokusu jedince MS dosahovali 91 %,
jedince SS iba 51 % z K. Na 28. der pokusu uzZ transpiracia jedincov SS nepredstavovala
ani tretinu transpiracie jedincov K, u jedincov MS to bolo 37 % z K. S postupujicim
suchom sa zniZovala zavislost transpiracie od sytostného doplnku.

Dopliiujucou charakteristikou vyjadrujdcou vplyv sucha na fyziologicky stav sadenic bol
vodny potencial ihlic. U sadenic variantu SS dosiahol vodny potencial uz na 20. den bez
zavlazenia hodnoty v intervale velmi silného stresu (-2,3 MPa). Zvysledkov
nadobového pokusu vyplyva nizsia citlivost transpiracie na stres suchom a jej vacsia
schopnost vratit sa po opatovnom zasobeni pédy vodou do pévodného stavu.

Klacové slova: transpiracia, Picea abies, vodny potencial, stres suchom
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The influence of drought and environmental characteristics
on transpiration and water potential of spruce seedlings
(Picea abies, Karst. L.)

Dana Kovalcikova?, Daniel Kurjak?,
Katarina Strelcovd?, Lubica Ditmarovad?

The evaluation of reaction of 4-year-old Norway spruce seedlings (Picea abies Karst L.)
on the simulated drought stress in the physiological processes level (transpiration,
needle water potential) was the aim of the presented work.

The controlled container experiment was established in august 2009. Seedlings were
divided into 3 groups with 6 repeats in relations to irrigation level (control - K, mild
stress - MS, severe stress - SS). Mean diurnal total of transpiration was measured from
7 a.m. to 7 p.m. in chosen days. In K-seedlings total of transpiration was presented by
values 348.68 — 475.73 g.m™ (100 %). During 7" day of experiment it was 109 — 114 %
of K-total in the MS and SS seedlings. During 21** day of experiment MS-seedlings
reached 91 % and SS-seedlings only 51 % of K-total. SS reached less than one third of
K -total in the 28" day of experiment. In MS-seedlings it was 37 %. Decreasing
dependence of transpiration intensity on vapour pressure deficit was recognized in
conditions of drought stress.

The needle water potential was additional characteristic expressing influence of
drought on the physiological state of spruce seedlings. The values of very strong stress
(—2.3 MPa) in needle water potential were achieved already on 20" day without
irrigation in severe stress seedlings. The lower sensitivity of transpiration to drought
stress and its higher ability to recover after resupplement of water in soil flow from
results of container experiment.

Key words: transpiration, Picea abies, water potential, drought stress
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Sezonalita vyskytu vyssich dennich srazkovych uhrnt
a jeji vliv na vodni erozi

Silvie Kozlovskad, Frantisek Toman,
Jana Kozlovsky Dufkova

Procesy vodni eroze jsou v sou¢asném rozsahu predevsim vysledkem cinnosti ¢lovéka
v krajiné, avsak jednim z prednich faktord, rozhodujicich o velikosti vodni eroze, je vliv
prirodni, a to vertikalni atmosférické srazky. U srdzek pak z hlediska eroze hodnotime
hlavné vysi jejich uhrnu, rozloZeni v pribéhu roku a intenzitu desté. Z divodu co
nejpresnéjsiho uréeni, ale i predvidani vyse eroze v daném Uzemi je dilezité znat
a v Casovych intervalech ovérovat trendy ve zminénych klimatickych charakteristikach.

Cilem této prace je zjistit, jaké jsou tendence v rozloZeni srazkovych uhrni vyssich nez
30 mm v obdobi 1961 az 2009 na 4 klimatologickych stanicich, které spadaji do
pGsobnosti pobocky CHMU a pro né? jsou k dispozici kompletni Udaje o dennich
srazkovych uhrnech v hodnoceném obdobi. Jedna se o stanice Tel¢ - Kostelni Myslova,
jednoletym srdzkam v zajmové oblasti a predpoklada se jiz pfi tomto mnozstvi erozni
ucinnost na pldu v povodi. VétSina takovychto potencidlné erozné nebezpecnych
destl se vyskytuje v mésicich dubnu az fijnu, které je predmétem i tohoto vyzkumu.
Zjistovano bylo, v jakych mésicich tyto vyssi srazkové uhrny prevazuji a predevsim jak
se tento vyskyt ménil v pribéhu poslednich 50 let na rliznych lokalitach.

Jako negativni trend Ize uvést pripad, kdy by se rozdéleni srazek prfesouvalo z obdobi
plné vegetace do pocatecnich nebo zavérecnych fazi vegetaéniho obdobi, nebot plda
je vtomto obdobi méné krytda vegetaci a protierozni Ucinnost jednotlivych
zemédélskych plodin je tedy zdkonité nizsi. Negativné muze pUsobit také pfrilisSna
koncentrace vysokych srazkovych uhrn(i v kratkém intervalu dnd nebo tydn( (v jakékoli
fazi vegetacniho obdobi), jelikoz pdda nestihne dostatecné vyschnout a nedokaze
pojmout a tedy zbrzdit opakované vétsSi mnoiZstvi srazek. Oba tyto fenomény zvysuji
riziko vyskytu eroznich procest. Zhlediska potencidlniho rizika vodni eroze je
zakladnim vystupem této studie ovéreni a potvrzeni ¢&i vyvraceni zmén trendu
v rozloZeni srazek v jednotlivych mésicich zkoumaného obdobi v ndvaznosti na vyse
zminéné rizikové okolnosti.

Klicova slova: vodni eroze, vyssi denni srazkové uhrny, vegetacni obdobi

E Ustav aplikované a krajinné ekologie, Mendelova univerzita v Brné,
silvie.kozlovska@mendelu.cz, tomanf@mendelu.cz, jana.dufkova@mendelu.cz

57



Bioklima 2010, Bioklima 2010
International Conference
Prague, September 7" — 9™ 2010

A

Seasonality of the occurence of higher precipitation sums
and its influence on the soil erosion

Silvie Kozlovskad, Frantisek Toman,
Jana Kozlovsky Dufkova

Soil erosion processes by water in present seriousness are caused first at all by human
activities in landscape. But one of notable factors which decide about erosion intensity
is natural — rainfall. Precipitation is analysed in term of its quantity, distribution during
the year and its intensity. Since the most accurate determination and also prognosis of
the erosoin intensity in given territory is needed, it is important to know and to check
in certain time intervals the trends of above mentioned climatological characteristics.

The aim of this paper is to identify the distribution tendency of precipitation sums
higher 30 mm during the period of years 1961 — 2009 on four chosen climatological
stations, which falls within the scope of the Brno branch of the CHMI. It is also
important to choose those stations where the complete data about daily precipitation
sums in the whole analysed period are available. Chosen stations are Tel¢ - Kostelni
mm were considered to be the best candidate since this occurs approximately once a
year in studied areas and it is supposed that this daily sum could cause significant soil
erosion. The main part of those potentially erosive rainfalls occurs within the period
from April to October so that is why only these months were considered. It is analysed
in which months these higher daily precipitation sums prevail and especially how this
occurence has changed during last 50 years on different localities.

The example of a negative trend could be the case when the precipitation distribution
would remove from the high growing season to the beginning or ending growing
season phases because the soil is less covered by vegetation and antierosion efficiency
of individual crops is lower in this period. Too big concentration of high precipitation
sums in short interval of days or weeks (in any phase of growing season) could also
take negative effect since the soil does not have enough time to dry up and in
consequence cannot infuse and put behind much water from repeated rainfall. Both
these phenomenons increase the risk of soil erosion by water. The basic output of this
study is to verify and to confirm or to refutate changes of the high precipitation
occurence tendency for each month within the analysed period as a consequence of
above mentioned risk factors.

Key words: soil erosion by water, higher daily precipitation sums, growing season
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Simulace vlivu mrazu na rozpad padnich ¢astic

Jana Kozlovsky Dufkova

Rozpad pudnich ¢&astic ovliviuji klimatické podminky predevsim v zimnim obdobi,
konkrétné se jedna o proces zmrznuti a nasledného rozmrznuti pldy a o proces
vysuseni pidy mrazem. Tyto dva procesy byly sledovany v laboratornich podminkach
u pudnich castic vystavenych plsobeni nizkych teplot.

Pti procesu ,zmrznuti — rozmrznuti” dochazi k rozpadu pldnich ¢astic vlivem expanze
ledovych krystalk(l, které se v puadnich pérech vytvofi zmrznutim pUdni vody, proces
»vysuseni plidy mrazem” nastava v pripadé zmrzlého povrchu pldy, teploty vzduchu
nizsi nez 0 °C a vysoké rychlosti vétru. Oba procesy byly v laboratornich podminkach
nékolikrdt opakovdny, aby bylo mozZno zjistit, kolik cykll je tfeba krozpadu vsech
pldnich ¢astic.

Rozpad pldnich ¢astic v terénnich podminkach ovliviiuje také vihkost plidy a forma
srazek. Z tohoto dlivodu byly vzorky pidy odebirdny v téch obdobich roku, v kterych se
vyskytuji rizné formy srazek doprovazenych nizkymi teplotami — v obdobi podzimnim,
zimnim a jarnim. Vzorky pldy byly navic pfed laboratornimi analyzami ovlhéeny na
vlhkosti vyskytujici se redlné v pfirozenych podminkach — na vlhkosti odpovidajici
hydrolimitiim plna vodni kapacita, polni vodni kapacita a bod vadnuti.

Z vysledk( analyz vyplyva vliv vihkosti pldy na rozpad pudnich agregati v podminkdach
nizkych teplot. Cim vy$si obsah vody plidni ¢astice obsahovaly, tim rychleji byl jejich
rozpad ucinkem mrazu.

Klicova slova: premrzani pldy, proces ,zmrznuti — rozmrznuti“, proces ,,vysuseni pudy
mrazem*
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Simulation of freeze influence on soil aggregate disruption

Jana Kozlovsky Dufkova

Soil aggregate disruption is influenced by the climatic conditions especially in the
winter period — by effects of freeze/thaw and freeze/dry processes.

The processes were observed in laboratory conditions with soil aggregates that were
exposed to effect of low temperatures. Freezing process of moist soil causes expansion
of ice crystals within aggregates, and subsequent shattering. Freeze-drying occurs
when the soil is exposed to a combination of the right climatic conditions — frozen soil
surface, air temperatures of ~ 0 °C, and high wind speeds. Both processes were
repeated several times to find out how many cycles are needed for disruption of all the
aggregates.

The soil aggregate disruption in the field conditions is influenced above all by the
water content of the soil and form of precipitation. Hence, the soil aggregates were
sampled in three overwinter periods with occurrence of different form of precipitation
—in autumn, winter, and spring period. Before the laboratory analyses the soil samples
were wetted to water contents approximately equal to saturation, field capacity, and
wilting point.

The laboratory analyses have shown the influence of overwinter processes and soil
humidity on disruption of soil aggregates. The most water soil contains, the fastest
disruption of the soil aggregates come as an effect of the freeze.

Key words: overwinter processes, freeze/thaw, freeze/dry
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Variability of cold, cool, comfort, hot, and very hot days
in the warm half-year in Poland

Czestaw KoZminski, BoZzena Michalska

The material for the study was based on the data concerning maximum daily
temperatures of air in the warm half-year (April - September) gathered at 38 IMGW
weather stations gathered over the years 1986 - 2009.

The number of characteristic days was described i.e.: cold (tmax < 10.0 OC), cool (tmax
10.1 — 15.0 C), comfort — thermoneutral (tmax 18.1 — 23.0 C), hot (25.1 — 30 C) and
very hot (tmax > 30.0 °C) days, showing mean and maximum number of days, tendencies
of changes in the multiannual period and their contribution to the total number of
days in summer (June - August) and in the whole warm half-year (April - September).

In the case of very hot days, the earliest dates of occurrence in spring and the latest
ones in summer were calculated, and the sequences of days of different time of
duration as well as minimum temperature (> 20.0 °C) which increases burden of
heatwaves were determined. In the warm half-year, a positive statistically highly
significant trend of hot days (tmax 25.1- 0.0 OC) was observed in the southern and
western part of the country, which was significant in the remaining part of the country.
Whereas the number of cold days (tmax < 10.0 'C) shows a negative statistically highly
significant trend in the northern and central part which is only significant in the south-
eastern part, and the number of cool days (tmnax 10.1 - 15.0 OC) decreases significantly in
the southern and western regions of the country. No distinct changes in the number of
comfort and very hot days were observed. In the analysed years 1986 - 2009, the very
hot days (tmax > 30.0 °C) appeared at the earliest in the first decade (first 10 days) of
May and at the end of summer they appeared also in the second decade of
September.

Of the five discussed intervals of maximum temperature of air in the period from April
to September, comfort days were observed most frequently - on average from 54
to 64, then hot days - about 15 to 35, their differentiation being large in Pomerania.
Very hot days were recorded least frequently - on average 3 to 7, and in some years
(1994, 2006) their maximum number varied from 23 to 26 days. Cold days occur in the
area of the country, on average, from 8 to 18, mainly in April and in the zone of the
coast also in May. Characteristic days were described both in the temporal system and
in the spatial system.

In the light of the obtained results, the thermal conditions for recreation in the warm
half-year on the coast and in Pojezierze Pomorskie (Pomeranian Lakeland) and in
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Pojezierze Mazurskie (Masurian Lake District) are found to be improved and at the
same time an increase in the burden of heat in the west central and southern part of
the country is observed.

The carried out analysis of the frequency of occurrence of three day and longer
heatwaves and the percentage contribution to the total number of days in summer
were the basis for the recognition of three zones of burden to human organism in the
area of the country.

Key words: characteristic days, trends of changes spatial and temporal distribution,
zones of burden, Poland
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Variabilita radiacnich podminek
za anticyklonalnich situaci ve stredni Evropé

Véra Koznarova, Jifi Klabzuba, Sona Sulovskd

Povétrnostni a klimatické podminky zemékoule i mensich region( jsou determinovany
predevsim slunecnim zarenim, které Fidi, at jiZz pfimo nebo zprostfedkované, prakticky
vSechny meteorologické prvky a tim urCuje i podminky daného prostiedi.
Fotosynteticky aktivni c¢ast zareni ma nezastupitelnou roli v rlistu a vyvoji rostlin;
viditelné zareni — svétlo ovliviiuje chronobiologické aktivity lidi a zvifat. Tyto
skutecnosti jsou pfi¢inou toho, Ze data charakterizujici variabilitu zarivé energie jsou
nezbytnosti pro fadu aplikaci napf. architekturu, soldrni energetické systémy, rlstové
modely a vypocty evapotranspirace pfi fizeni zavlah.

Pfes rozvoj techniky i v oblasti aktinometrickych (pfipadné fytoaktinometrickych)
snimacl, zGstava méreni radiace stale velmi narocné — at jiz kvali cené, provozu
a pozadavkim na kalibraci. Proto jsou objektivni databaze zdleZitosti predevsim
Narodnich radiacnich center metodicky fidicich aktinometrickou sit stanic na Uzemi
statu. Jejich expozice vSak nemusi vidy odpovidat poZzadavkim aplikovaného vyzkumu
a to je pfiCinou snahy vyvinout modely, které by umozZnily popsat mnoiZstvi zarivé
energie na zakladé jinych dostupnéjsich udaju.

Cilem predlozené prace je posoudit souvislosti globdlniho zafeni, sluneéniho svitu
a povétrnostni situace. K tomuto ucelu jsme zvolili denni sumy globalniho zafeni, trvani
sluneéniho svitu, ke kterym jsme ptifadili synoptické situace dvacetileté fady ze stanice
Praha Karlov (databaze CHMU). Pro detailni analyzu jsme rozsah dat zuzili pomoci
filtrace a zpracovali pouze anticyklonalni situace v obdobi teplého pulroku.

Vysledky jsou prezentovany pomoci grafickych vystupl a v tabulkdch poskytujicich
prehled o zakladnich statistickych parametrech.

Klicova slova: globalni zafeni, slunecni svit, povétrnostni situace, anticyklona, Praha
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The variability of radiation conditions
during anticyclone situations in Central Europe

Véra Koznarovad, Jifi Klabzuba, Sona Sulovska

Weather and climatic conditions of the Earth, as well as smaller regions, are
determined primarily by solar radiation, which directs, whether directly or indirectly,
practically all meteorological factors and thereby determines the conditions of the
given environment. The photosynthetic active part of the radiation has an
irreplaceable role in the growth and development of plants; visible radiation — light -
influences chrono-biological activities of people and animals. All these facts mean that
the data characterizing the variability of radiant energy are essential for a number of
applications, such as architecture, solar energy systems, growth models and
calculations of evapotranspiration for the operation of irrigation systems.

Despite the development of technology in the area of actinometry (or possibly fyto-
actinometry) sensors, radiation measuring still remains very complicated — whether
because of the cost, operation or requirements for calibration. That is the reason why
objective databases should be the responsibility of national radiation centers,
methodically directing an actinometry station network on the state’s territory.
However, their exposition does not always comply with the conditions of applied
research, which is the reason for the effort to develop models, which would make it
possible to describe the amount of radiant energy on the basis of other more
accessible data.

The aim of this paper is to evaluate the relationship of global radiation, sunlight and
weather conditions. For this purpose we have chosen the daily sum of global radiation
and the duration of sunlight, and to these we have assigned synoptic situations from a
twenty-year period from the Prague Karlov station (CHMI database). For the detailed
analysis we have narrowed down the data with the aid of filtration and elaborated only
anticyclone situations during the warm six-month period.

The results are presented with the aid of graphical models and tables providing an
overview of the basic statistical parameters.

Key words: global radiation, sunlight, weather situation, anticyclone, Prague
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Dlouhodoby vyvoj obsahu alfa kyselin
v ¢eskych odridach chmele

Karel Krofta

Obsah alfa kyselin je nejdllezitéjSim kvalitativnim znakem chmele. Do roku 1995 se
v CR péstovala jedina odriida chmele, Zatecky polorany ¢erveniak (ZPC). Od zminéného
roku se zacinaji péstovat i hybridni odridy Bor, Sladek a Premiant. Péstebni plocha
Zateckého Eerveridku je v soucasnosti 88 % rozlohy produkénich chmelnic. Obsah alfa
kyselin, jako kvalitativni parametr chmele, se zacal pravidelné hodnotit od roku 1981.
Véechny dostupné ¢asové tady ukazuji, 7e u Zateckého Eerveridku doslo v uplynulych
50 letech k poklesu obsahu alfa kyselin. V 50. a 60. letech minulého stoleti byly
priimérné obsahy alfa kyselin v ZPC 5,0 a7 6,0 % hm., do 80. let poklesly na Grovefi 2,5 a7
4,0 % hm., tj. zhruba o 30 % aZ 50 %. Charakteristické jsou znacné mezirocni rozdily,
zpGsobené zejména pribéhem povétrnostnich podminek bé&hem vegetace. Casové
zavislosti dale ukazuji, Ze pribéh tohoto procesu neni rovnomérny. Jeho akcelerace je
patrna v pribéhu 70. let uplynulého stoleti. Do tohoto obdobi na pfelomu 60. a 70. let
minulého stoleti spadaji zdsadni agrotechnické zmény v péstovani chmele, jako je
napfiklad zména sponu ze 150 x 150 cm na 300 x 100 cm ¢i zavadéni strojového fezu. Do
jaké miry se v tomto procesu promitaji globalni zmény klimatu, nelze odpovédné
stanovit. Bylo prokdzano, Ze v nékterych mikroregionech obsahuji chmele ZPC trvale
nadprlimérné mnozstvi horkych latek, naopak v jinych lokalitdch jsou obsahy trvale
podprimérné, nezdvisle na roc¢niku. Klicovou otazkou Uspésného péstovani hybridnich
odrld je vybér vhodné polohy z hlediska reliéfu terénu a svazitosti pozemku, padniho
typu, hydrologickych podminek, pfevladajiciho mistniho mikroklima, vzdalenosti od
skliznového strediska a moznosti vyuZiti doplfikové zavlahy. Pro vysadbu vsech odrtd
hybridniho plvodu se voli pozemky s rovinnym nebo jen mirné svazitym reliéfem.
Nejvhodnéjsi jsou udolni polohy okolo vodnich tokd a chranéné uvalové polohy.
Moznym dopadlm globalnich zmén klimatu na péstovani chmele Ize Celit rajonizaci do
mikroregion(, které maji pro péstovani chmele nejvhodnéjsi plGdni a klimatické
podminky, vyuzivanim dopliikovych zavlah nebo péstovanim novych odrdd chmele
s delSi vegetacni dobou a tolerantnich k vy$sim teplotam.

Klicova slova: chmel, alfa kyseliny, pivo, povétrnostni podminky, globalni oteplovani
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Long-term development of alpha acid contents
in Czech hop varieties

Karel Krofta

Alpha acid content is the major quality parameter of hops. Up to 1995 the only variety,
Saaz aroma hops, had been cultivated in the Czech Republic. Since that year hybrid
varieties Bor, Slddek and Premiant have been cultivated as well. Growing acreage of
Saazer is appr. 88 % of the total hop gardens area at the present time. Since 1981
content of alpha acids has been regularly determined as a quality parameter of hops. All
the accessible time series show the decrease of alpha acid contents in Saaz aroma hops
during the past 50 years. In the 50th and 60th of the last century average content of
alpha acids was at the level of 5,0 - 6,0 % w. Till the 80th the contents decreased to the
level of 2,5 - 4,0 % w., i.e. by 30 - 50 % rel. approximately. Significant year to year
differences given by weather conditions during vegetation are typical. Time series also
show that the course of this proces is not uniform. It’s acceleration is perceptible at first
in the 70th. of the last century. Basic technology changes in hop cultivation as different
spacing 300x100 cm instead of 150x150 cm and mechanical cutting falls into that period.
It is not possible reliably determine to which extent global climate changes influence
alpha acid. In some microregions Saaz hops contain permanent above-average amount
of alpha acids and on the contrary in other ones perpetually below-average amounts of
alpha acids independently of a year. Key problem of successful cultivation of hybrid
varieties is selection of suitable locality in term of terrain topography, type of soil
hydrology conditions, dominant local microclimate, distance to picking center and
irrigation feasibility. Flat or easy sloped plots in vicinity of water-courses and protected
ravine sites are the most suitable for hybrid varieties cultivation. Effect of global
climate changes on hop growing can be faced up by concentration of hop cultivation to
microregions with the best natural conditions, utilisation of irrigation systems and
cultivation of new varieties with longer vegetation period and tolerant to higher
temperatures.

Key words: hop, alpha acids, beer, weather conditions, global warming
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Zhodnotenie zimnych inverzii vo Zvolenskej kotline
za roky 2007/2008 a 2008/2009

Adriana Lestianska, Katarina Strelcovd,
Vladimir Krissak, Andrea Kohutovd

Prispevok sa zaobera vyhodnotenim vyskytu zimnych inverzii medzi meteorologickymi
stanicami Borovd hora aPrednd Polana, ktoré boli zaloZzené v ramci projektu
zameraného na vybudovanie mezoklimatickej siete regiondlnych stanic v oblasti
Zvolenskej kotliny.

Meteorologicka stanica Borova hora sa nachadza v nadmorskej vyske 350 m n. m.
a Prednda Polana v nadmorskej vyske 1264 m n. m. Vpraci sme vyhodnotili
meteorologické udaje teploty vzduchu [°C] a globélneho Ziarenia [kWh.m™] namerané
pocas zimnych polrokov (oktdber aZz marec) 2007/2008 a 2008/2009. Sledované zimné
polroky boli v porovnani s dlhodobym priemerom 1931 - 1960 teplotne vyrazne
nevyrovnané. Prostrednictvom globdlneho Ziarenia a dennych priemernych,
maximdlnych a minimalnych hodno6t teploty vzduchu sme hodnotili vyskyt zimnych
inverzii.

Klimatické Gdaje ukazali zjavnu diferencovanost vertikalnych klimatickych gradientov
v priebehu sledovanych zimnych polrokov, v ktorych sa vyskytli teplotné inverzie.
V zimnom polroku 2007/08 najvyssi pocet dni so zimnou inverziou bol v mesiaci
december (16 dni). V ostatnych mesiacoch medzi Prednou Polanou a Arborétom
Borova hora doslo k zimnym inverziam 16. a 17. oktdbra, 18. novembra, 6.,17. az
31. decembra, 13. a 14. januara, 11. az 13. februara, 30. a 31. marca. V zimnom
polroku 2008/09 najvyssi pocet dni so zimnou inverziou bol v mesiaci januar (13 dni).
V ostatnych mesiacoch boli inverzie 11. a 14. oktébra, 6. a 16. novembra, 28. az 31.
decembra, 13., 15., 20. az 30. januara.

Klticové slova: regionalne meteorologické stanice, klimatické vertikalne gradienty,
klimatické extrémy, teplotna inverzia
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Assessment of winter inversion in Zvolen hollov in years
2007/2008 and 2008/2009

Adriana Lestianska, Katarina Strelcovd,
Vladimir Krissak, Andrea Kohutovd

This contribution presents the assessment of winter inversion occurrence between
meteorological stations Borovd hora and Predna Polana, which are part of project
focussed on establishment of mesoclimatic regional stations in Zvolen hollov.

Meteorological stations are located in different altitudes (Borova hora occurs 350 m,
Predna Polana 1264 m). We evaluated meteorological data air temperature [°C]
and global radiation [kWh.m™] measured during winter moths (from Oktober till
March) in years 2007/2008 a 2008/2009. Followed winter half-years were in compare
with long-time averages 1931 - 1960 temperature markedly unbalanced. We evaluated
the occurrence of winter inversion by means of global radiation and daily average,
maximum and minimum air temperature values.

Climatic data indicated apparent differentials of climatic vertical gradients during
winter half-years, in which temperature inversion were offered. During winter months
in 2007/2008 there were maximum days with winter inversion in month December (16
days). In other months winter inversion occurred between Prednd Polana and
Arborétum Borova hora 16" and 17" of October, 18" November, 6, 17" till 31" of
December, 13" and 14" of January, 11™ till 13" of February, 30™ a 31" of March.
During winter months in 2008/2009 there were maximum days with winter inversion
in month January (13 days). In other months was winter inversion between Predna
Polana and Arborétum Borova hora 11" and 14" October, 6™ and 16" November, 28"
till 31" of December, 13™, 15" 20" till 30" of January.

Key words: regional meteorological stations, climatic vertical gradients, climatic
extremes, winter inversion
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Teplotni inverze v oblasti Pavlovskych vrchii

Tomds Litschmann?, Pavel Hadas?

Prispévek zpracovava viceletd méreni teplot z vrcholové stanice na Dévinu (vrchol
Pavlovskych vrch() v nadmorské vysce 535 metrl. Tento vrchol tvofi vyraznou
dominantu pomérné rovinatého Uzemi jizné od Brna, teploty vzduchu jsou
porovnavany v hodinovém kroku s udaji blizké stanice v nadmorské vysce 192 metra.
Vyhodnoceny jsou primérné hodinové pseudogradienty pro jednotlivé mésice,
Cetnosti pseudogradientd odpovidajici inverznimu zvrstveni a zvrstveni mensimu nez
adiabatickému. Pomoci udaja z vrcholové stanice na Dévinu lze pomérné dobre
popisovat nizké inverze, vyskytujici se prevazné od dubna do fijna, avSak v zimnim
obdobi, kdy prochlazend vrstva nabyvd vétsi mocnosti, jsou pseudogradienty teploty
v nocnich a rannich hodindch vyssi nez ve zbyvajicim obdobi.

Nejvyssi Cetnosti inverzniho zvrstveni jsou dosahovany v srpnovych nocnich a rannich
cervna do zafi. Nejdfive dochazi k rozpusténi inverze v Cervnu, jiz mezi 7. a 8. hodinou,
v mésicich od dubna do zafi se pak jejich rozpousténi posouva o hodinu, eventuelné
o hodinu a pal smérem k polednim hodinam. Tyto mésice jsou rovnéz charakteristické
tim, Ze v prabéhu dne je vyskyt inverzi takfka zanedbatelny. Inverze se zacinaji vytvaret
od 17. hodiny (v fijnu), nejpozdéji se vytvareji az v kolem 20. hodiny v ¢ervnu. Mésice
od listopadu do Unora jsou charakteristické tim, Ze v nich inverzni zvrstveni prevlada
v nékterych pripadech i vdennich hodinach, pficemZz nejvice téchto pripadl je
zaznamenavano v lednu.

Nejdelsi souvislé trvani inverzniho zvrstveni bylo zaznamenano v poloviné ledna 2006
a trvalo 113 hodin, druhé nejdelsi souvislé trvani v délce 92 hodin bylo zaznamenano

rovnéz v lednu o rok dfive. V praci jsou rovnéz uvedeny i dalsi pfipady souvislého trvani
inverzniho zvrstveni véetné krivek pfekroceni pro jednotlivé mésice.

Klicova slova: Pavlovské vrchy, teplotni inverze, teplotni zvrstveni, pseudogradienty
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Temperature inversions in the region of Pavlovské vrchy hills

Tomds Litschmann?!, Pavel Hadas?

The contribution is concerned about multi-annual measurements of temperatures
from the summit station on Devin (the highest peak of Pavlovské vrchy hills, elevation
535m above sea level). This hill is a significant view point of lowlands southwards to
Brno. Air temperatures are compared in one-hour step with data from near station in
elavation 192 m above sea level. Analysed data are average one-hour pseudogradients
for each month, frequency of pseudogradients equals of inversion stratification and
stratification lower than adiabatic stratification. Using the data from the summit
station on Devin is possible to describe low inversions (mostly from April to October)
very well, but in winter time, when cold level is bigger, pseudogradients are higher in
night and morning time then in remaining time.

The biggest frequency of inversion stratification is reached during night and morning
time in August (about 60 — 70 %). This percentage is lower in April and in the period
from June to September. Inversion is dissolved soonest in June, between 7 and 8 am,
in the period from April to September is dissolution moved from one hour, eventually
from one hour and half to the noon. For these months is specific the fact that the
occurrence of inversions is almost insignificant. Inversions are made from 5pm in
October, at latest about 8pm in June. Months from November to February are specific
with inversion stratification dominating occasionally during the day, mostly in January.

The longest duration of inversion stratification is registered in the half of January 2006
with the length of 113 hours, the second longest with the length of 92 hours in January
in a year earlier. In the study are mentioned also other cases of continuous inversion
stratification including the frequency curves for each month.

Key words: Pavlovské vrchy hill, temperature inversion, temperature stratifications,
pseudogradients
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Hodnotenie vyskytu obdobia sucha a vihka v teplom polroku
vo Vysokych Tatrach v rokoch 1961 - 2007

Jozef Macutek

Rezim dni so zrazkami ako aj dni bez zrazok vteplom obdobi je ako déleZitym
aspektom vysokohorskej klimy. Mimoriadne problematické je urcit obdobie sucha, kde
do analyzy vstupuje viacero klimatickych faktorov ako: tlak a teplota vzduchu, vlhkost
vzduchu, vietor, evapotranspiracia. V publikdcii Klima Tatier (Koncek. a kol., 1974) sa
definuje termin obdobie vlhka a sucha ako zoskupenie dni so zrazkami resp. bez nich.
Ked' su skupiny zrazkovych alebo bezrazkovych dni kratke, ich striedanie nemad vacsi
vyznam. Ak dosahuji vad&siu dizku, nadobuda ich vyskyt nepriaznivé G&inky. Ako
kritérium pre mozné nepriaznivé ucinky bol zvoleny interval zrdzkovych a bezrazkovych
dni > 15 dni. Za den so zrazkami bol stanoveny den, v ktorom bol denny Uhrn zrazok
>0,1 mm. Na hodnotenie vlhkého a suchého obdobia vo Vysokych Tatrach v teplom
polroku (maj aZoktéber) boli pouzité denné zrazkové uUhrny zo siedmych
meteorologicky stanic (Lomnicky Stit 2635 m n. m., Skalnaté Pleso 1778 m n. m.,
Strbské Pleso 1354 m n. m., Tatranska Javorina 1007 m n. m., Podbanské 972 m n. m.,
Tatranska Lomnica 827m n. m., Stara Lesnd 807 m n. m. a Poprad 694 m n. m.)
v rokoch 1961 az 2007.

Pri analyze obdobia na jednotlivych staniciach v rokoch 1961 — 1990 a 1991 — 2007
bolo vlhké obdobie trvajice > 15 dni zaznamenané najcastejsie na Lomnickom Stite
ato 7 krat vrokoch 1961 — 1990 a 11 krat v rokoch 1991 — 2007 a najzriedkavejsie
v Tatranskej Lomnici 1 krat v rokoch 1961 — 1990 a2 krat vrokoch 1991 — 2007.
Najdlhsie zrdzkové obdobie evidujeme v Podbanskom, trvalo 31 dni (1. 6. 1978 — 30. 6.
1978). Hodnotenie suchého obdobia, ktoré trvalo > 15 dni na jednotlivych staniciach
bolo najcastejSie zaznamenané v Poprade 17 krat v rokoch 1961 — 1990 a 4 krat
v rokoch 1991 — 2007 a najzriedkavejsie na Lomnickom Stite a v Tatranskej Javorine
5 krat v rokoch 1961 — 1991 a v rokoch 1991 — 2007 neboli zaznamenané. V Poprade
trval bezrazkovy stav 36 dni od 24. 9. 1962 do 29. 10. 1962. Naproti tomu na Strbskom
plese trval najdlhSie bezrazkovy stav iba 13 dni (16. 9. 1989 — 28. 9. 1989).

Zo zistenych vysledkov vyplyva, Ze v obdobi 1991 — 2007 sledujeme ndrast vlhkych
obdobi trvajucich 215 dni na kazde] zo sledovanych stanic, okrem Popradu.

Klicové slova: zrazky, vihké obdobi, suché obdobi, vysokohorska klima
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Evaluation of dry and wet periods in the warm half-year
in the High Tatras in1961 — 2007

Jozef Macutek

Mode of days with precipitation and days with no precipitation in the warm period
appears to be an important aspect of mountain climate. It is extremely difficult to
determine drought since several climatic factors such as: pressure, temperature,
humidity, wind and evapotranspiration enter the analysis. The publication The Climate
of the High Tatras (Koncek. et al., 1974) defines the terms wet and dry period as
a grouping of days with precipitation or without precipitation. When the periods of
rainy days and periods without rain are short, their rotation is not very important.
When these periods are longer value, they are usually with assume an adverse effects.
As a limit of potential adverse effects was chosen an interval with and without
precipitation 2 15 days. Day with daily precipitation 2 0.1 mm was considered as a day
with rain. For the evaluation of wet and dry periods in the High Tatras in the warm half
of the year (May - October) daily rainfall totals from seven meteorological stations
were used (Lomnicky Stit 2635 m a.s.l., Skalnate Pleso 1778 m a.s.l., Strbske Pleso 1354
m a.s.l., Tatranska Javorina 1007 m a.s.l. , Podbanske 972 m a.s.l., Tatranska Lomnica
827 m a.s.l., Stara Lesna 807 m a.s.l. and Poprad 694 m a.s.l.) in 1961 and 2007 years.

The most significant increase in wet period analysed period for the individual stations
from 1961 - 1990 and 1991 - 2007 was wet period lasting = 15 days reported mostly in
Lomnicky Stit 7 - fold from 1961 to 1990 and 11 - fold from 1991 to 2007, and least
often in Tatranska Lomnica 1 - time between 1961 to 1990 and 2 - fold from 1991 -
2007. The most longest period of rainfall was recorded in Podbanske, which lasted
31 days (1. 6. 1978 — 30. 6. 1978). Evaluation of the dry season, which lasted > 15 days
at various stations was most frequently recorded at Poprad 17 - fold from 1961 to
1990 and 4 - fold from 1991 to 2007, and least often in Lomnicky Stit in Tatranska
Javorina 5 - fold from 1961 to 1991 and in the years 1991 - 2007 were not recorded. In
the Poprad the longest period without precipitation took 36 days from 24. 9. 1962 to
29. 10. 1962. However, the longest period without precipitation took only 13 days (16.
9. 1989 — 28. 9. 1989) in Strbske Pleso. The results we have found that in the period
1991 - 2007 we notice the growth of wet periods lasting > 15 days at each of the
monitored stations except Poprad.

Key words: precipitation, wet period, dry period, mountain climate
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Vypocet kinetickej energie dazda a jej vplyv
na hodnotu dazd'ového faktora R

Lucia Maderkovd, Jaroslav Antal, Jan Cimo

Ciefom tohto prispevku je analyzovat rozlicné spdsoby vypoctu kinetickej energie
dazda (KE), ktora vyznamnou mierou vplyva na vyslednu hodnotu dazdového faktora R
pocitaného na zaklade vztahu navrhnutého Wischmeierom a Smithom (1958).

Kineticka energia daZda sa Casto pouZiva ako vyznamny ukazovatel, ktory vyjadruje
potenciondlnu schopnost dazda rozrusovat podu, ale aj napriek tomuto faktu nie je
kineticka energia dazda meratelnym meteorologickym parametrom. Ur€uje sa na
zaklade matematického vypoctu a v sucasnej dobe pozname niekolko vztahov, ktorymi
je moziné urcit jej hodnoty. Tieto vztahy boli stanovené na zaklade vyskumov
v rozlicnych oblastiach s variabilnymi klimatickymi podmienkami, preto sa vypocitané
hodnoty mozu velmi lisit a vyrazne ovplyvriuju vyslednd hodnotu dazdového faktora R.

Na uvedeny prispevok sme spracovavali 10-rocné data z dvoch meteorologickych
stanic Dudince a Myjava v minatovom kroku. Kineticku energiu erézne ucinnej zrazky
sme vypocitali podla 5 vztahov a ndsledne sme z jednotlivych hodnot KE vypocditali
dazd'ovy faktor R.

Z vysledkov vyplyva, Ze pre stanicu Dudince ani jeden z pouZitych vztahov pre vypocet
KE nezodpovedd hodnote daidového faktora R, ktory bol stanoveny VUPOP-om
a A. Maliskom. Avsak pre stanicu Myjava sme vypoctami zistili, Ze vztah na vypocet KE
stanoveny Marshallom aPalmerom anasledne stanoveny R-faktor zodpoveda
hodnotdm publikovanych VUPOP. Aviak pre maly pocet skimanych stanic je tazké
stanovit ¢i uvedeny vztah lepsie vyhovuje podmienkam Slovenskej republiky alebo
nie....

Klacové slova: kineticka energia dazda, dazdovy faktor, erdzia
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Calculation of kinetic energy and its influence
on the value of rain factor R

Lucia Maderkovd, Jaroslav Antal, Jén Cimo

The aim of this paper is to analyze different ways of the rainfall kinetic energy (KE)
calculation, which significantly affects the resultant value of the rain factor R,
calculated on the relationship designed by Wischmeier and Smith (1958).

Kinetic energy of rain is often used as an important indicator, which reflects the
potential ability of rain detaches the soil, but despite this fact, the kinetic energy of
rain is not measurable meteorological parameters. It is determined on the basis of
mathematical calculation, and now we know the number of relationships, which can
determine its value. These relations were specified following researches in different
areas with variable climatic conditions, so the calculated values may vary greatly and
they can significantly affect the final value of the rain factor R.

For that contribution, we worked with 10-years data from two meteorological stations
Myjava and Dudince, in minute step. Kinetic energy of erosive effective rainfall was
calculated by 5 relationships and then we calculated rain factor R with using these
individual values the KE.

The results showed that for the station Dudince on one of the relationships for
calculating of KE do not respond to the value of rain factor R, which was set by VUPOP
and A. Malisek. However, for the Myjava station, we found that relationship which
calculates the KE by using relationship of Marshall and Palmer (1948) and then
calculated the R-factor corresponds to the values published by VUPOP. However,
because of the small number of calculated stations it is difficult to determine if the
inscribed relationship better fits for the conditions of the Slovak Republic or not.

Key words: kinetic energy of rain, rain factor, erosion
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Sezonna dynamika zmien obvodov kmenov smrekov
a smrekovcov v zavislosti od klimatickych faktorov

Dagmar Magovd, Katarina Strelcova

Dendrometre patria medzi meracie zariadenia pouzivané na kontinudlne meranie
obvodov kmenov.

V tomto prispevku sa zaoberame pouZitim denrometrov s vysokou presnostou vo
vyskume zmien obvodov kmenov. Pocas vegetatného obdobia vroku 2009 sme
zaznamenavali zmeny prirastkov na vybranych smrekovych (Picea abies /L./ Karst.)
a smrekovcovych (Larix decidua Mill.) stromoch vzmieSanom poraste. Zmeny
v obvodoch kmenov sme merali pomocou dendrometrov DRL 26 (EMS Brno, Cz)
s automatickym ukladanim dat do datalogra kazdych 20 minut.

Vyskumna plocha sa nachadza na lokalite Smrekovec pri VySnych Hagoch v Tatranskom
narodnom parku v nadmorskej vyske 1250 m n. m.

Sucasne sme zaznamendvali aj mikroklimatické charakteristiky (teplotu vzduchu [°C],
vlihkost vzduchu [%], zrazky [mm]) a pédne charakteristiky (vodny potencial pody [kPa],
teplotu pody [°C]).

Prirastok na obvode vybranych stromov sa zacal vytvarat na konci maja po relativne
teplej peridde. Pozorovali sme vzajomny vztah medzi zmenami obvodov kmenov
a teplotou vzduchu a zrazkami. S narastom teploty a zraZzok sme zaznamenali ndrast na
obvode kmernov. Denné vykyvy vobvode kmenov odradzaju znizovanie vodného
potencialu kmena zapri¢inené vysokou transpiraciou pocas dna a ndrast vodného
potencialu kmena pocas noci, kedy sa transpiracia takmer zastavuje.

Klicové slova: prirastok kmenov, Smrek obyc¢ajny, Smrekovec opadavy, dendrometer
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Seasonal dynamics of stem circumference changes of spruce
and larch trees in relation to climatic factors

Dagmar Magovd, Katarina Strelcova

Dendrometers are devices, which are used to measure the stem radius of trees. This
paper presents the use of dendrometers with high precision in research of stem
circumference changes.

During vegetation period 2009 changes were studied in the diameter increment of
selected sample trees of spruce (Picea abies /L./ Karst.) and larch (Larix decidua Mill.)
in a mixed stand. The changes in stem circumference were measured with
dendrometer DRL 26 (EMS Brno, Cz) with automatic data storage at 20 minute
intervals into data-logger. The research was carried out at the locality Smrekovec near
Vysné Hagy, located in the Tatra National Park at an altitude of 1250 m a. s. I. The
microclimate elements (air temperature [°C], air humidity [%], precipitation [mm]) and
the soil characteristics (soil water potential [kPa], soil temperature [°C]) were
measured simultaneously. The stem increment of the sample trees started to create at
the end of May after relatively warmer period.

We found relationship between stem circumference changes and air temperature and
precipitation. With the increasing air temperatures and by the sufficiently
precipitation, consequently the increasing of stem circumference was observed.
Diurnal fluctuations in stem radius reflect decreasing stem water potential caused by
high transpiration during the day and increasing stem water potential during the night,
when transpiration ceases.

Key words: diameter increment, Picea abies, Larix decidua, dendrometer
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Srazko-odtokové poméry v povodi Frysavky

Tomads Masicek, Frantisek Toman

Pro ndvrh protipovodiniovych opatfeni je nutna znalost urcitych ndvrhovych parametru,
které se dnes zjistuji zejména pomoci hydrologickych modeld. Odtok z povodi je
predevsim uréen mnoZstvim srazek a retenci povodi.

Prvnim krokem vedoucim k ndvrhu protipovodriovych opatieni je identifikace ¢asti
povodi se zvySenou tvorbou povrchového odtoku. Odtokové poméry byly modelovany
v povodi feky FrySavky. Samotnému vypoctu objem( primych odtok( z dil¢ich povodi
predchazelo zachyceni soucasného stavu krajinného pokryvu na zakladé podrobného
terénniho prlizkumu, zastoupeni hydrologickych skupin ptd v povodi zjisténych z map
BPEJ, vymezeni dil¢ich ¢asti povodi na podkladu vektorové digitdlni vrstvy ZABAGED
vySkopis — 3D vrstevnice a ohodnoceni dil¢ich povodi Cisly odtokovych kfivek CN.

Zpracovani podkladovych materidld bylo provedeno vprogramu ArcGIS 9.2
v softwarovém produktu ArcView pomoci sady integrovanych softwarovych aplikaci
ArcMap, ArcCatalog a ArcToolbox. K vyhodnoceni objemu pfimého odtoku byla pouzita
metoda Cisel odtokovych kfivek CN v modifikaci deterministického epizodniho modelu
DesQ—MAXQ. Na zakladé vypocitanych hodnot objem( pfimych odtokl byl v kazdém
dil¢im povodi zjistén podil jim zadrzené vody z navrhové srazky s dobou opakovani 100
let. Objemy pfimych odtokd a podil zadrzené vody v diléich povodich jsou
prezentovany formou mapovych vystupa.

Klicova slova: odtok, zadrzeni vody, GIS, model DesQ—-MAXQ
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Rainfall-runoff conditions of the FrySavka river basin

Tomas Masicek, Frantisek Toman

Current hydrological models provide design parameters for the design of flood control
measures. Runoff from the river basin is primarily determined by the amount of
rainfall and water retention of the river basin.

The first step leading to the design of flood measures is to identify the parts of the
basin with increased production of runoff surface. Flow conditions were modeled in
the river basin of Fry$avka, the actual calculation of the volume of direct runoff from
sub-basins. Before the actual calculation of the volume of direct runoff from sub-basins
was carried out: description of the current state of land cover based on a detailed field
survey, the representation of hydrological soil groups in the basin found in BPEJ
(Bonitované plGdné ekologické jednotky — Valuated land—ecological units) maps,
delimitation of basin parts by the digital vector layer ZABAGED altimetry (Zakladni baze
geografickych dat — Fundamental base of geographic data) — 3D contour and
evaluation of basin parts by the runoff curve numbers (CN).

The processing of background data was performed by the program ArcGIS 9.2 of
ArcView software products using a set of integrated software applications ArcMap,
ArcCatalog and ArcToolbox. To assess the volume of direct runoff, as part of the
hydrologic characteristics of the FrySavka River basin, was used the curve number
method at a modification of the deterministic episode model DesQ-MAXQ. Based on
the calculated values of direct runoff volumes were in each sub-basin found the rates
of intercepted water from the draft rainfall with a recurrence of 100 years. The
volumes of direct runoff and the rate of intercepted water in the sub-basins are
presented in the form of map outputs.

Key words: runoff, water retention, GIS, model DesQ—MAXQ
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The tendencies of air temperature changes in Poland

Bozena Michalska

The changes in natural environmental conditions of the Earth observed over the last
decades result not only from natural factors, but also from the activity of human being.
A quick pace of changes measured, not as in the past by means of thousands of years,
but at the most by decades, is a result of an increase in population and of a civilization
progress. The effects of the climate warming up are already clearly seen and they
manifest themselves, among other things, in water deficits in soil, series of dry years,
the drying up of small water courses and bodies of water, and on the other hand, large
precipitation causing flood disasters

The aim of the study was to determine the quantity of the growth or fall in air
temperature in Poland in the past 55 year period (1951 - 2005), regarding months,
seasons and a year and also changes taking place during agricultural seasons.

In order to cover the subject matter, monthly data concerning air temperature from
over the years 1951 - 2005 were gathered from 34 meteorological IMGW stations
situated in Poland. Statistical characteristics included mean values, extreme ones,
amplitudes, standard deviations, in different time intervals; months, seasons, a year.
Multi-year variability of temperature was described using linear trend and the increase
or decrease in the air temperature was evaluated by means of direction coefficients of
simple linear regression referring to the period of 1951 - 2005.

In Poland in the studied multiannual period of 1951 - 2005, the largest increase in the
temperature of air occurs in February — from about 0.4 °C per 10 years in the south of
the country to about 0.7 °C in the north. Other months of a large (statistically
significant) increase in temperature are March, May and August. The mean air
temperature increases from about 0.1 °C to 0.3 °C per 10 years.

The studied trends of temperature in the 10 year periods show a decrease in the
temperature till the end of the decade of the 70s, and then its distinct increase in the
last two decades. This is also confirmed by accumulated deviations of the annual
average from the multiannual value which is found to be clearly increasing since 1987.
The decrease in the annual amplitude of the air temperature in decades of the period
over 1951 - 2000 (particularly distinguished in the stations situated by the sea indicates
a stronger and stronger effect of the Atlantic Ocean on the climate in Poland.
Variability of the thermal conditions exemplified for Szczecin over the years 1948 -
2008, clearly shows that the months from January to May and August become warmer
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and warmer, particularly from the end of the 80s. The largest number of anomalously
(a 90 % quantile) and extremely (a 95 % quantile) warm months in Szczecin occurred in
the years 1989 - 2007, and anomalously (a 10 % quantile) and extremely (a 5 %
quantile) cool months in the years 1952 - 1970. The increase in the temperature,
mainly in spring, resulted at present in the earlier start (as compared to the beginning
of the 50s) of the farming period (> 3 °C) — from about 2 weeks in the north west to
one month in the south west. The vegetation period begins earlier - from about 10 to
20 days, respectively. There are no noticeable changes in the dates of the ends of the
farming periods, hence the length of both periods will increase by, more or less, the
number of days resulting from their earlier beginnings in spring.

Conclusions

In Poland an increase in air temperature is probable, particularly in spring, and as
a result there may be acceleration of field works (ts > 3 °C) and of the vegetation
period by about 15 to 30 days. In autumn the change in the dates of the end of the
periods described is not observed.

An increase in air temperature in early spring and spring will result in an increase in
evapotranspiration and change of the components of heat balance of the active
surface.

Key words: air temperature trends, seasons, variability, correlation coefficient, Poland
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Vyutziti sité stanic s mérenim ptdni vihkosti
pro monitoring sucha

Martin MozZny, Daniel Bares, Jana Noskova

Od roku 2000 mé&ti Cesky hydrometeorologicky Ustav (CHMU) péidni vihkost v hloubce
0 — 0,9 m cidly umisténymi v pfirozeném pldnim profilu pod kratce sestfizenym
travnim porostem. Stanice vyuzivaji tfi Cidla; jedno cidlo je umisténo horizontalné
(vrstva 0 - 0,1 m) a dvé vertikalné (vrstvy 0,1 -0,5a0,5—-0,9 m).

Detailni pedologicky priizkum byl proveden pro vSechny vrstvy a zahrnoval i stanoveni
bodu vadnuti a polni vodni kapacity. V soucasnosti se méfi pldni vlhkost na
35 stanicich.

Vsechna denni méreni pldni vlhkosti jsou volné dostupnda na webovych strankach
CHMU (www.chmi.cz). MéFeni jsou roztfidéna podle pldnich vrstev a jsou vyjadiena
procentem podilu dostupné vody v pudé.

Pouziti pokrocilych ¢idel pro méreni ptidnich vlihkosti dovoluje precizni odhady zacatku
a konce jednotlivych obdobi sucha. Vizualizace vlhkosti pldy v nékolika hloubkach
poskytne cenny verifikaéni nastroj, ktery je méfen nezavisle na dalSich proménnych
sucha. Pro automatické stanice, které aktudlné neméfi pudni vlhkost, mohou byt
chybéjici data simulovana pouzivanim vhodného modelu. Vztah mezi modelovanymi
a zméfenymi hodnotami pUdni vlhkosti neni ale stdly v prbéhu c¢asu a méni se
v jednotlivych letech.

Klicova slova: sucho, pldni vlhkost, sit stanic, méreni vihkosti plady
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Use of the network stations measuring soil moisture
for drought monitoring

Martin MozZny, Daniel Bares, Jana Noskova

Since 2000, the network of stations that make up the Czech Hydrometeorological
Institute (CHMI) measured the soil moisture content at the 0 - 0.9 m layer using
sensors placed within the natural soil profile under closely-cropped grass cover. The
stations use three sensors, one placed horizontally (layer 0 - 0.1 m) and two placed
vertically (layers 0.1 - 0.5 and 0.5 - 0.9 m).

A detailed pedological survey was carried out for all of the layers, including the
determination of the wilting point and the field capacity. At present, the soil moisture
is measured at 35 stations.

All daily measurements of soil moisture are freely available on the CHMI website
(www.chmi.cz). Measurements are classified according to soil layer and are expressed
as the percent fraction of available water in the soil.

The use of advanced soil moisture sensors allows precise estimates of the beginning
and end of a particular drought period. Visualisation of soil moisture conditions at
several soil depths provides a valuable verification tool that is measured independently
of other drought variables. For automatic stations that currently do not measure soil
moisture, missing data can be simulated using an appropriate model. The relationship
between modelled and measured soil moisture values but is not constant over time
and varies across individual years.

Keywords: drought, soil moisture, network stations, measuring soil moisture
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Zmeéna ucinnosti vétrolamu
s ménicim se olisténim drevin

Bronislava MuZikovd, Vladan Jares,
Jana Kozlovsky Dufkova

Vétrna eroze neni v podminkach Ceské republiky tak zavainy problém jako eroze
vodni, avSak rozhodné ji nelze povaZzovat za nepodstatnou. Podle nékterych autord je
vétrnou erozi ohroiena téméF tfetina zemédélské pady. Skody vzniklé eroznim
pUsobenim vétru predstavuji predevsim odnos nejurodnéjsi Casti pudy, poskozeni
péstovanych plodin zrnky pisku a zanaseni komunikaci ¢i vodnich dél odndsenym
materialem. Nejnachylnéjsi jsou pldy lehké v sussich klimatickych oblastech.

Za velmi ucdinné opatfeni proti vétrné erozi jsou povaZovany ochranné lesni pdsy,
vétrolamy. Toto opatieni ma vsak tu specifikou vlastnost, Ze se jeho Uc¢innost béhem
roku méni, a to diky zméné v olisténi drevin tvoficich vétrolam. Pravé v dobé, kdy je
podzim), je zemédélska plda nejnachylnéjsi k vétrné erozi, protoZze neni kryta
péstovanou plodinou.

Tento prispévek vychazi z dil¢ich vysledkd sledovani zmén pulsobeni vétrolamu na
rychlost vétru v souvislosti s ménicim se olisténim u vybranych vétrolam( v erozné
ohroZenych oblastech jizni Moravy. Méfeni probihalo v jarnich mésicich roku 2010
u rdzné Sirokych vétrolam( tvorenych listnatymi dfevinami.

Klicova slova: vétrna eroze, rychlost vétru
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Variation of windbreak effectivity due
to changing foliage of wood species

Bronislava MuZikovd, Vladan Jares,
Jana Kozlovsky Dufkova

Wind erosion is not such a serious problem as water erosion in the Czech Republic, but
definitely not unimportant. According to some authors, almost one third of the arable
land is endangered by wind erosion. Erosive activity of wind causes mainly loss of the
most productive part of soil, damage to arable crops by the grains of sand and silting of
roads and waterworks. The most predisposed are light soils in dry climatic regions.

Windbreaks are considered to be one of the most effective measures against wind
erosion. The specific feature of windbreaks consists in the fact that the effectivity
varies during the year due to changing foliage of the wood species which form the
windbreak. Right at the time of the lowest level of foliage or changes in foliage (in
winter, in spring and autumn), arable soil is the most vulnerable, because it is not
covered by the crops.

The paper presents partial findings of monitoring of windbreak effect on wind speed in
connection with foliage changes by chosen windbreaks in erosion endangered
localities in south Moravia. The measurement took place in spring 2010 at localities
with differently wide windbreaks formed by hardwood species.

Keywords: wind erosion, wind speed
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Budouci chovani clovéka
v disledku klimatické zmény

Jifi Nekovar

V tomto pfrispévku je podano zamysleni nad vhodnosti pfijeti zasad chovani Homo
sapiens vyvolanym vlivy aktualni klimatické zmény na jeho Zivotni prostfedi, potazmo
pfirodni prostfedi planety. Clovék je biologicky souéasti pfirody, nikoli nastrojem
neviditelné ruky trhu. Trh sam jako prostfedek smény uzitnych hodnot neni vhodné
brat za centrum lidského snaZeni, na rozdil od ,udrzitelného” Zivotniho prostredi
a snahy clovéka o soulad kvality a rozvoje-schopné budoucnosti jeho Zivotniho
prostfedi s prirodnim prostfedim planety. Zejména je to klimatickou zménou,
konkrétné oteplovanim prostiedi. Teplota vzduchu neni pfi¢ina ani dUsledek, ale
nejznaméjsi a asi nejviditelnéjsi charakteristika dlsledku klimatické zmény. Pficinou
jsou spiSe zmény kvality prosttfedi; kvantitativni ukazatelé mohou byt vyjadfenim miry
zmény pfirodnich (Zivotnich) podminek — podminek pro pfirodu véetné Zivota
biologickych entit véetné Homo sapiens. Pro¢ je populace lidi ¢im dal sensitivnéjsi
(méné odolnd) vici alergiim? Tyto vztahy jsou v pfispévku probirany.

Kvantitativni hodnoty klimatické zmény (teplota a soldrni energie mérena na zemském
povrchu) jsou disledky kvalitativnich zmén ovzdusi, vody a pUdy.

e Znecisténi ovzdusi — ristem dopravy, primyslu, zemédélstvi, Zivocisné a rostlinné
vyroby,

e znecdisténi sladkovodni — také lidskou cCinnosti,

e vodou mofi a ocednl — zneciSténi tankery (v to pobfezi), ostrovy PET odpadu
vprostied ocednu, morska doprava — lodé jsou ,CisStény” odpady rovnou do oceanu

e znecisténi pldy — exploatace podpovrchovych zdroju plsobi zmény pUldni textury,
chemického sloZeni, pfinasi degradaci padniho povrchu i podzemni vody

e |eteckd doprava — pfimd degradace ozonové vrstvy; tendence mizeni ozénu na
pdlech

o zneCisténi energii — svételné a energetické znedisténi

e znecisténi hlukové — z dopravy, velkoplosné produkce hudebni pfinasi narlst stresu
lidi a zvifeny lesni i polni, mozna i stres kulturnich i divoce-rostoucich rostlin

e degradace biodiverzity — v nadzemni biosfére poli, lesd, volné krajiny i v podzemni
biosfére — Zivota pudniho, povrchové i podzemni vodé

Klicova slova: zména klimatu — chovani ¢lovéka — pylova alergie — teplota vzduchu
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Future effort of human behavior
due to climate change bad effects

Jifi Nekovar

This contribution is devoted to acceptation of Homo sapiens behavior bases being
invocated by actual climate change influences into environmental space common for
people and the Earth planet. The man is a biological component of the nature not of
invisible hand of such market. Business market like utility value change means is not
convenient to take for human activity centre; on the opposite of sustainable
environment and people effort concerning in quality and development coincidence —
being able to save planet environment and natural space for clean further
development. It is changing down by climate change especially by the increase of air
temperature. Air temperature is neither reason nor consequence but only the most
known and the most visible characteristic of climate change result. Climate change
cause is rather environment quality change; quantitative signpost would serve like
environmental condition change extent statement — conditions of the nature state of
biology entities including Homo sapiens species. Why is people population more
sensitive one (less sturdy) towards allergies including pollen ones? Consequently
coming out natural sources; this relation is discussed in that contribution.

It is expected the quantitative values of climate change are like consequences of air,
water, soil quality changes.

e Air pollution — by human traffic, industry, agriculture, animal and food production
growth?

e Sweet water pollution — also by human activity

e Salt Ocean & sea water — pollution by tanker catastrophe (incl. beaches), PET island
in the ocean centre, ocean traffic

e Soil pollution — intensive use (exploitation) gives changes in soil texture, chemistry,
underground soil & water degradation

e Air craft traffic — active degradation of OZONE layer; polar ozone missing tendency

e Energy pollution like Light (electricity emission) pollution

e Sound pollution — from traffic, from cultural music production to the nature, stress
of people, forest & crop field animals, probably plants included

e Degradation of biodiversity — in overhead biosphere — field, forest; in subterranean
biosphere — soil, water in river flow & underground water

Keywords: climate change — human behavior — pollen allergy — air temperature
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Trend indexu Severoatlantické Oscilace (NAO)
v obdobi 1950 - 2009

Jifi Nekovdr?, Rudolf Bagar?

Fenologie se o NAO zajima kvli rozsiteni metod klimatického hodnoceni fenologickych
dat.

V tomto prispévku jsou zpracovdna denni data indexu NAO od 1. 1. 1950 do 31. 12.
2009 — tedy za 60 rokd.

Soubor dennich dat indexu NAO za 60 let byl hodnocen jako statisticky soubor béznymi
metodami matematické statistiky. Ohled byl bran na udaje z jednotlivych mésicl —
tedy byly porovnany soubory dat podle mésic(, za letni pololeti (vegetacni sezénu),
dekady a celé Sedesatileti.

Déle byly sledovany pouze kladné a zvlast zaporné indexy — opét zpracovani za mésice,
jednotlivé dekddy 1951 — 1959 az 2000 - 2009 a za celé obdobi.

Soubory byly vyrovnavany pomoci linedrni regrese a polynomu c¢tvrtého stupné
v prostiedi EXCEL.

Vyhodnocovani fenologickych dat presahuje hranice statu; je tedy vhodné hledat
celoevropské metody.

Klicova slova: NAO — index — severoatlanticka oscilace — Evropa

E 1 Cesky hydrometeorologicky ustav, Praha, jiri.nekovar@chmi.cz
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Trend of North Atlantic Oscillation index
within 1950 - 2009 periods

Jifi Nekovdr?, Rudolf Bagar?

Phenology has interesting in NAO index on account of phenodata climatology
evaluation method extend. This is NAO index (from 1 Jan 1950 to 31 Dec 2009) daily
data evaluated — like statistical file collection using usual methodic — with help of linear
and polynomial regression in Excel space. Data has been selected according to
individual months (from January to December), summer half-year season, six decades
and the whole 60-year period. Pheno-data evaluation exceeds state boundary —so it is
useful to search and find all-over-European characteristics and methods.

NAO index has in the course between 1950 & 2009 (after well-balanced linear
regression) following tendencies from 1950 to 2009: the rise on January, February and
March, very slow rise in April and May, the decline in June and July, the rise in August,
the decline in September and considerable decline in October, the rise in November,
inertial stay in December, all-year rise, in summer season very slight one, the rise in
decades 1950-59, 1960-69, 1970-79 and decline of last 3 decades, positive value
having day number rise from 1950 to the end of eightieth, later decline, negative value
having day number has the opposite trend.

Keywords: NAO, index, North Atlantic Oscillation, Europe
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Vliv povétrnostnich podminek na kvalitu a vyuziti
pastevnich porostti pro produkci jehnéciho masa

Lenka Nohejlovd’, Milena Fantovd ?,
Véra Koznarovd?, Jaromir Santriicek?

U skupiny bahnic kfizenek merino bylo posunuto bahnéni do jarnich mésicG. Jehnata
byla pasena spolecné s matkami bez pridavku jddra az do konce pastevniho obdobi.
Pokusna skupina 24 matek (12 matek s jedinacky a 12 matek s dvojéaty) byla pasena
oddélené v oplocené pastvinég, kterd byla hodnocena jako priimérna.

V prabéhu experimentu byla sledovana synopticka situace projevujici se ve variabilité
meteorologickych prvki (teplota vzduchu, srazky, sluneéni svit, rychlost vétru) a jejich
extrémy, které souviseji s komfortem, resp. diskomfortem zvifat na pastviné. Jejich
vyznam spociva ve vlivu na povrch, ktery se pres den ohfivda a v noci ochlazuje
v dUsledku vyzatovani, coz se pak projevuje i v pfizemnich minimech teploty vzduchu.
Vyznamné jsou i ztraty tepla v disledku ochlazovani vétrem. Mezi neptiznivé faktory
patfi zejména u mladych zvifat vytrvalé desté nebo naopak nahlé prochladnuti
v ptivalovych srazkach.

Pfes priimérné hodnoceni pastviny méla pastva ovci pfiznivy vliv na pribéh laktaéni
kfivky, kdy bylo dosazieno vrcholu 8. tyden laktace a primérny denni pfirlistek
dosahoval 295 g u jedinackl a u dvojc¢at 213 g. Primérna porazkovd hmotnost ve véku
cca 5 mésicl dosahovala u jedinackd 31,5 kg a u dvojcéat 27 kg.

Klicova slova: ovce, pastva, jehiata, synopticka situace

Podékovani: Prispévek byl zpracovan a publikovan s podporou vyzkumného zaméru
MSM No. 6046070901 ,,Setrvalé zemédélstvi, kvalita zemédélské produkce, krajinné
a pfirodni zdroje”.

El Katedra specidlni zootechniky, nohejlova@af.czu.cz
2 Katedra agroekologie a biometeorologie, koznarova@af.czu.cz
3 Katedra picninafstvi a travnikarstvi, FAPPZ CZU v Praze
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Effect of weather conditions on a pasture quality
and its use for production of lamb meat

Lenka Nohejlovd?’, Milena Fantovad ?,
Véra Koznarovd?, Jaromir Santriicek?

Lambing was advanced on spring months in group of ewes, merino crossbreeds. Lambs
grazed together with mothers without addition of concentrate to the end of pasture
season. Trial group of 24 ewes (12 ewes with one lamb and 12 ewes with two lambs)
was grazed separately in fenced pasture with average quality of grazing plants.

During this experiment a synoptic situation showing variability of meteorological
parameters (air temperature, rainfall, sunshine, wind speed) and their extremes, which
are related to animal comfort or discomfort on the pasture. Their importance consists
in an effect on the surface of the earth, which is warmed during a day and cooled over
the night due to radiation. It influences minimal ground temperature. Heat losses due
to cooling by the wind are also important. Persistent rain or heavy rain is unfavourable
especially for young animals.

However, pasture had positive effect on the course of lactation curve, when the peak
was achieved during the 8th week of lactation and average daily gain of live weight
reached 295 g in the group of single lambs and 213 g in the group of twins.

Average slaughter weight at 5 months of age represented: single lambs - 31.5 kg and
twins — 27 kg.

Key words: sheep, pasture, lambs, weather situation

E 1 Department of animal husbandry, nohejlova@af.czu.cz,
2 Department of agroecology and biometeorology, koznarova@af.czu.cz
3 Department of forage crops and grassland management, santrucek@af.czu.cz
FAFNR, CULS Prague, 165 21 Praha 6 - Suchdol, Czech Republic,
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Extrémni vykyvy pocasi v Severozapadnich Cechach
za poslednich 500 let

Jana Noskovd, Martin Mozny

Extrémni vykyvy pocasi jsou jednim z projevli zmény klimatu. Podle soucasnych
klimatickych modeld lze predpokladat rist nebezpeci extrémniho pocasi ve stfedni
Evropé.

Rady instrumentdlnich meteorologickych pozorovani v Severozapadnich Cechéach
nejsou dostatecné dlouhé. Bylo proto nutné vyuZzit pro zpracovani staré zdznamy
o pocasi. Jednalo se predevsim o kroniky, méstské archivy a hospodarské zdznamy.

Severozapadni Cechy musely jiz za poslednich 500 let Celit ¢astému stiiddni velmi
suchych a vlhkych obdobi, obdobi velmi teplych i chladnych. Katastrofdlni povodné
a sucha v poslednich letech pfipomnély, Ze se nevyplaci podcerfiovat vyzkum téchto
extrémda.

Na mistni mikroklima mélo vyznamny vliv vysouSeni jezer a odvodnovaci prace
v 18. a 19. stoleti. Naptiklad plocha Komotanského jezera se zmensila z 56 km? na
zatatku 17. stoleti na 1.95 km? v poloviné 19. stoleti.

Na zakladé historické dokumentace byla provedena rekonstrukce kolisani vlhkych
a suchych obdobi, tuhych a teplych zim, vegeta¢nich mraz( v poslednich 500 letech.
Byla provedena rekonstrukce teploty vzduchu ve vegetaénim obdobi aplikaci
standardnich paleoklimatologickych metod. Nejchladnéjsi bylo obdobi 1659 - 1705,
naopak nejteplejsi 1946 - 2009.

Klicova slova: extrémni pocasi, klima, teplotni rekonstrukce, suché periody

E Cesky hydrometeorologicky Ustav, Observatof Doksany
jana.noskova@seznam.cz
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Extreme weather in Northwest Bohemia
in the last 500 years

Jana Noskovd, Martin Mozny

Extreme weather events are one of the manifestations of climate change. Under
current climate models can be anticipated increase risk of extreme weather in Central
Europe.

Series of instrumental meteorological observations in Northwestern Bohemia is not
long enough. It was therefore, necessary to use for processing old records of the
weather. It was essentially the chronicles, the city archives and records.

Northwestern Bohemia had to face very frequent alternation of dry and wet periods,
a period of very hot and cold in the last 500 years. Catastrophic floods and droughts in
recent years pointed out that the research does not pay to underestimate the
extremes.

At the local microclimate had a significant effect drying of lakes and drainage work in
the 18th and 19th century. For example, Komorany surface of the lake has decreased
from 56 km? in the beginning of the 17th century to 1.95 km? in the mid-19th century.

Based on historical documentation was reconstructed variations of wet and dry
periods, cold and warm winters, vegetation frosts in the last 500 years. Reconstruction
of air temperature during the growing season was made applications
palaeoclimatological standard methods. The coldest period was 1659 - 1705, while the
warmest from 1946 - 2009.

Keywords: extreme weather, climate, temperature reconstruction, dry periods
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Prvni zkuSenosti s UTCI (Universal Thermal Climate Index)
v podminkach CR

Martin Novak

V roce 2009 byl ukoncen vyvoj nového indexu, ktery popisuje komplexni plasobeni
teploty, vlhkosti a proudéni vzduchu na lidsky organismus. Vyvoj UTCI byl zahajen
v rdmci pracovni komise (Commission 6) Mezinarodni biometeorologické spole¢nosti
(ISB) uz na prelomu tisicileti, v roce 2003 pak byl vyzkum preveden pod novou
samostatnou akci v ramci evropskych projektt COST, konkrétné COST 730.

Novy index UTCI je zaloZzen zejména na studiu radiacni a tepelné bilance povrchu
lidského téla a naslednému hodnoceni tepelného komfortu/diskomfortu. Vyjadren je
formou ,pocitové teploty“, udavan je ve stupnich Celsia. Jeho vyvoj byl determinovan
zadanim, které bylo mezi stovkami podobnych indexd jedine¢né. Vétsina z nich totiz
byla konstruovana empiricky, bez vlastniho fyzikdlniho a fyziologického zakladu
pGsobeni na lidsky organismus. Casto indexy kombinovaly jen dvé ze t¥i zminénych
meteorologickych charakteristik, pro teplé obdobi roku teplotu a vihkost vzduchu, pro
chladné teplotu a proudéni vzduchu. Zejména tyto empiricky stanovované vztahy pak
byly pouzitelné jen pro danou klimaticky vymezenou oblast. Jiné indexy byly pro
zménu postaveny vyrazné na fyziologickych zdkladech, ale byly pouZitelné jen pro
vyzkum, pro zpétné hodnoceni, protoze do jejich vypoctu vstupovaly vyrazné
individualni charakteristiky (obleceni, fyzicka aktivita apod.).

Na UTCI byly od pocatku kladeny nasledujici pozadavky: globdlni a celorocni platnost,
respektovani fyziologie vlivu na lidsky organismus, a také pouzitelnost v operativnim
provozu. To znamena, Ze se index UTCl musi pocitat pouze z charakteristik bézné
mérenych na meteorologickych stanicich. Protoze se jednd o veli¢iny v meteorologii
predpovidatelné (a predpovidané), mlze se UTCI stat zakladem pro vyjadreni
tepelného komfortu/diskomfortu v budouci verzi biometeorologické predpovédi.
Tento krok ale nelze ucinit bez testovani vlastnosti nového indexu, které na jatre zacalo.

Kli¢ova slova: biometeorologickd predpovéd, tepelny komfort, UTCI
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First experiences with UTCI (Universal Thermal Climate Index)
in conditions of the Czech Republic

Martin Novak

The development of a new index describing complex influence of air temperature, air
humidity and wind on the human body was finished in 2009. Development of UTCI was
initiated in the frame of a new ISB (International Society of Biometeorology) work
group (Commission 6) at the turn of the millenium already, in 2003 this research was
converted into a new action in the frame of European projects COST, concretely
COST 730.

The new index UTCI is based on a study of human body surface radiation and thermal
balance namely and consequently on an evaluation of thermal comfort/discomfort.
This index is expressed as an equivalent temperature (in degrees Celsius). The UTCI
development was determined by specifications that was uniquely between hundreds
of similar indices. The most of these was designed empirically without an own physical
and physiological principle of the influence on the human body. These indices
combined only two of three forenamed meteorological parameters frequently, air
temperature with air humidity for a warm part and air temperature with wind for
a cold part of a year. Mainly these empirically based indices was applicable to a given
climatical limited region. Other indices was constructed on a physiological basis
markedly but these ones was applicable to a research or an ex-post evaluation because
the markedly individual characteristics input to calculations (clothing, physical
activity etc.).

The ISB Commission 6 imposed next requirements on the UTCI from the outset:
a global and yearlong validity, a complying with a physiology of the influence on the
human organism and a practicability in the day-to-day routine. It means UTCI has to be
calculated from routinely measured meteorological parameters only. Because these
parameters are forecastable (and forecasted) in meteorology UTCI may become a base
of a thermal comfort/discomfort representation in a next biometeorological forecast
version. But this step cannot be executed without a testing of new index properties.
These tests have been started in this spring...

Key words: biometeorological forecast, thermal comfort, UTCI
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Aplikacia fenologickych udajov pri hodnoteni sucha
v SR - priklad ja¢cmena jarného

Martina Novdkovd, Rastislav Skalsky,
Jozef Takac, Zuzana Tarasovicova

Predkladany prispevok je venovany problematike analyzy vyskytu sucha
v polnohospodarskej krajine ajeho vplyvu na produkény proces a uroven findlnej
urody konkrétnej polnohospodarskej plodiny. Cielom ¢lanku je na priklade jaémena
jarného v obdobi rokov 1997 — 2007 a) poukazat na existenciu medzirocnej a sezénnej
variability vyskytu sucha, b) poukazat a vyjadrit mieru vzajomnej vazby medzi
charakterom polnohospodarskej sezény vzhladom na vyskyt suchych dni v jednotlivych
fenologickych fazach a jeho predpokladanou produkciou a c¢) porovnat priestorovu
a asovu variabilitu vyskytu sucha vzhladom na fenologické fazy jaémena jarného
v rokoch 2000, 2003 a 2007. Casovo-priestorova variabilita sucha v obdobi rokov 1997
— 2008 je hodnotena prostrednictvom indikatora vihkostného stavu péd — relativne;j
podnej vlhkosti, ktora je definovand ako percento dlhodobo pristupnej vody
v korefiovej zéne rastlin, resp. po¢tom suchych dni v jednotlivych fenologickych fazach
ja¢mena jarného; za suchy den je povazovany den s relativnhou vihkostou pddy nizSou
ako 40 % vyuZitelnej vodnej kapacity. Produkény proces jamena jarného je vyjadreny
Casovymi a priestorovymi radmi hodnoét vegetacného indikatora - produkcie susSiny
v zasobnych organoch; za pInu zrelost a findlnu Urodu ja¢mena jarného je povaZovany
stav k 197 dnu v roku (15. 7.). Analyza je realizovand na realnych Udajoch o nastupe
fenologickych faz jaémena jarného v obdobi rokov 1997 - 2007 poskytnutych SHMU;
Casové rady hodnét relativnej podnej vlhkosti pod porastom ja¢mena jarného
a produkcie suSiny v jeho zdsobnych orgdnoch boli ziskané agrometeorologickym
modelovanim v systéme SK_CGMS; pre spracovanie Udajov a hodnotenie vzajomného
vztahu medzi sledovanymi indikatormi bola vyuZitad databazova aplikacia MS Access.

Vysledky analyzy potvrdili zndmy fakt — vysledna produkcia je podmienend casovo-
priestorovou variabilitou vyskytu suchych dni vo fenologickych fazach rozhodujucich
pre produkciu jacmena jarného; potvrdili relevantnost aplikovania relativnej vihkosti
pody ako jedného z moznych a relativne jednoducho aplikovatelnych indikatorov pri
hodnoteni sucha pocas produkéného procesu a zaroven poukdzali na potencidl
fenologickych udajov pri integrovanom postupe hodnotenia vyskytu a intenzity sucha
v polnohospodarskej krajine.

Klaéové slova: SK_CGMS, vlhkost pddy, produkcia biomasy, sucho
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Phenological data application in drought assessement
in Slovakia — spring barley example

Martina Novdkovd, Rastislav Skalsky,
Jozef Takac, Zuzana Tarasovicova

Paper deals with analysis of drought occurrence in agricultural land of Slovakia and its
influence on the crop production. On the example of spring barley we would like to
i) describe existing seasonal and cross-annual variability of drought occurrence in 1997
— 2007 period, ii) analyze the relationships between crop yield and occurrence of the
drought days during important phenological phases of crop development, and iii) make
comparison of temporal and spatial variability of drought occurrence regarding the
spring barley phenological development stage in 2000, 2003, and 2007 years.

Soil moisture status of the soil was selected as indicator of drought occurrence
assessment in the period of 1997 — 2007. Relative content of long-term available water
for plants, particularly the number of days with relative water content less than 40 %
of long-term available water for plants, were used in drought analysis. Dry-mass of
storage organs on the 197-th day (July 15) of crop development was used as indicator
of temporal and spatial variability of spring barley production.

For the analysis we have used input data and data processing as follows: measured
data on phenological phases starting dates in 1997 — 2007 period from the
phenological measurements network of Slovak Hydrometeorological Institute; time
series of soil moisture and storage organs dry mass of spring barley have been
estimated by agro-meteorological modeling system SK_CGMS; MS Access database
software have been used for data pre- and post-processing and analysis of
relationships between indicators.

Results show that yield of spring barley is controlled by occurrence of drought days
during crucial phenological phases of spring barley development. Proven was the
relevance of the soil moisture indicator as a simple and easy-to-apply indicator for
drought assessment during crop growth period. Phenological data were identified as
very useful input for integrated assessment of drought occurrence in agricultural land.

Keywords: SK_CGMS, soil moisture, biomass production, drought
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Zavislost atmosférickych zrazok od cirkulaénych podmienok
vo vysokohorskych polohach

Marian Ostrozlik

Rezim zrazok tatranskej oblasti zodpovedd hlavnym znakom kontinentalnej klimy
horského typu mierneho pasma.

Hlavnym Ccinitefom, ktory podmienuje vznik a reZim zrazok v tejto oblasti, je
atmosféricka cirkulacia a s fiou suvisiace striedanie vzduchovych hmoét, sprevadzané
prechodom atmosférickych frontov. Vplyv cirkuladcie sa prejavuje predovsetkym
v postupe cyklén, ktoré vznikaju na polarnom fronte v oblasti Atlantického ocednu, do
strednej Eurdpy. Tatry ako prva vysoka prekdzka na ich ceste od severozapadu zadfzaju
znacnu Cast vlahy, ktord cyklony prinasaju. Poveternostné vplyvy postupujlce z oblasti
stredozemného mora su svojimi Ucinkami v tatranskej oblasti menej vyznamné. Vplyv
euroazijského kontinentu sa uplatiiuje pomerne zriedka, prevaine v zime. Studené
vzduchové hmoty azijského povodu maju na zrazkovych dhrnoch Tatier iba maly
podiel, kedZe pri ich vpadoch do strednej Eurdpy su stabilne zvrstvené a maju maly
vertikalny rozsah.

K vyhodnoteniu zrazkovych pomerov za r6znych typov pocasia nam sluzili casové rady
zrazok (1957 - 2007) v troch vyskovych hladindch oblasti Vysokych a Nizkych Tatier.

Meteorologické observatoria Lomnicky Stit (¢ = 49° 12" N, A = 20° 13" E, h = 2634 m
nad morom), Skalnaté Pleso (¢ =49° 12" N, A =20° 14" E, h =1778 m n. m.), a Chopok
(@ = 48° 56" N, A = 19° 35" E, h = 2004 m n. m.) reprezentuju svah, sedlo a vrchol
Studovanej vrstvy.

Klticové slova: atmosférické zrazky, zrazkovy rezim, cirkulacné podmienky, synoptické
typy pocasia; cyklondlne, anticyklondlne
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Dependence of precipitation on circulation conditions in the
high-mountain locations

Marian OstroZlik

Rainfall regime in the Tatra region responds to the main feature of continental
mountain climate temperate. The main factor which makes the formation and
precipitation regime in this area, the atmospheric circulation and associated rotation
of air masses, accompanied by a changing atmospheric fronts. Effect of circulation is
reflected especially in the cyclone action arising from the polar front in the Atlantic
Ocean to the Central Europe. The Tatra Mountains as the first high obstacle on their
way from north-west retain a significant proportion of moisture by cyclones bring.
Weather conditions progressing from the Mediterranean Sea are its effects in the
Tatra region less significant. The impact of Eurasian continent is applied relatively
rarely, mainly in the winter. Cold air masses of Asian origin have only a small
percentage for precipitation total of Tatras, since their invasion of Central Europe is
steady bedding and have a small vertical extent.

Time series of precipitation (1957 — 2007 period) in three levels of the atmospheric
layer in the Low and High Tatras region are used for the precipitation changes study at
the circulation conditions.

The meteorological observatories at Lomnicky Stit (¢ = 49° 12" N, A = 20° 13" E, h =
2634 m a. s. |.), Skalnaté Pleso (¢ = 49° 12" N, A = 20° 14" E, h =1778 m a. s. |.), and
Chopok (@ = 48° 56" N, A = 19° 35" E, h = 2004 m a. s. |.) represent the slope,
saddleback, and the top of this layer.

Keywords: precipitation, rainfall regime, circulation conditions, synoptic weather type;
cyclone, anticyclone
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2 Vyskyt obdobi veder ve stredni a vychodni Evropé:
Ceska republika a Moldavska republika — pfipadova studie

Ala Overcenco?, Potop Vera?

Tento pfispévek se zabyva hodnocenim extrémnich horkych let 2006 v Ceské republice
a 2007 v Moldavské republice. Kromé toho byl analyzovan vyskyt obdobi veder (horké
viny a tropickych dn() v téchto zemich. Pro analyzu byly pouzity ¢asové rady dennich
teplot (maximum, minimum a prlimér dennich teplot) za obdobi 1961-2009.

Extrémné horkd letni obdobi ve vybranych letech byly potvrzeny normalizovanou
smérodatnou odchylkou (6T/c) a hodnotou percentilu (90 % - 95 %) teoretického
rozdéleni dennich teplot z referenéniho obdobi 1961 aZ 1990. V roce 2007 vsechny
teplotni anomalie v Moldavsku prekrocily hodnoty referené¢niho obdobi v Cervenci
0 3 a7 40 a za celé letni obdobi a? o 5c. Zatimco v Ceské republice primérna teplota
vzduchu v Cervenci 2006 prekrocila tuto hodnotu o 4c (6T/o = 4.2) a v |été aZ o 4.50.
Pozorované letni teploty v roce 2007 v Moldavii byly vyssi nejen primérnou hodnotou,
ale také extremnimi hodnotami prekracujicimi hodnotu percentilu 90 az 95 v kazdém
letnim mésici a také za celé letni obdobi. Obdobné piekro¢eni hodnot v Ceské
republice v roce 2006 bylo zaznamendano pouze v ¢ervnu a ¢ervenci.

Béhem poslednich 20 let se pramérny pocet tropickych dnt v letni sezéné zvysil o vice
nez 1,5krat a to jak v Moldavsku, tak i v Ceské republice (Polabi). Nejteplejsi léta,
pokud jde o délku trvani a zadvaznost horké viny se v Polabi vyskytla v roce 1994 (napfr.
v Hradci Kralové nejdelsi horka vina trvala 17 dnli a kumulativni Tmax cinila 72,8 °C)
a v Moldavii vroce 2007 (24 dni a 127,2 °C ve stanici KiSinévé). Rostouci pocet
tropickych dnl je doprovdzen zvySenim maximalnich teplot v prabéhu celého obdobi
(koeficient determinace v Moldavsku je 0,39, v Ceské republice ~0,20
s pravdépodobnosti 95 %). Cetnost horkych vin v Moldavsku se zvysila 4krét, a zaroven
se zvysila i délka jejich trvani a tedy i jejich zdvaznost (5 az 10krat v tomto poradi).
V obdobi 1991 - 2009 se délka letnich horkych vin v Ceské republice (pro nadmorskou
vySku 200 - 300 m) zvysila 1,3krat. Je ziejmé, Ze v prlibéhu poslednich dvou desetileti
se celkovy pocet obdobi veder v obou zemich vyrazné zvysil v dlsledku proménlivosti
klimatu.

Kli¢ova slova: extrémni horké 1éto, horkd vina, tropické dny, CR, Moldavie
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Summer heat episodes in Central and Eastern Europe:
Czech Republic and Republic of Moldova case

Ala Overcenco?, Potop Vera?

In this study the comparative assessment of extreme hot summer of 2006 in the Czech
Republic and 2007 in the Republic of Moldova was carried out based on 1961 - 2009
daily temperature records (maximum, minimum and mean daily temperature).
Additionally, heat episodes (heat waves and tropical days) in these countries were
analyzed. Exceptional weather conditions of summer season of selected years were
confirmed by normalized standard deviation — in 2007 all temperature anomalies in
Moldova have exceeded its baseline in July on 3-4G and in summer up to 5c, but in
Czech Republic mean air temperature anomalies in July 2006 has exceeded 4 standard
deviations (6T/o = 4.2), reaching for the summer 4.50. Observed 2007 summer
temperatures in Moldova were higher not only of their mean baseline values, but also
the values considered as extremes, exceeding 90" and 95" percentiles in each summer
month and in the whole. Such exceedance for Czech Republic in 2006 was observed
only in June and July. Over past 20 years the average number of tropical days in the
summer season has increased in more than 1.5 times both in Moldova and in the
middle part of Polabi (CR) with the highest excess ratio in CR in August, but in Moldova
—in July (more than 2-fold). The growing number of tropical days is accompanied by
increase of maximum temperatures during the whole period (coefficient of
determination in Moldova is 0.39, in Czech Republic ~ 0.20 at 95 % probability level).
The hottest summer as regards heat wave duration and severity have occurred in the
CR in 1994 (the longest heatwave lasting 17 days and cumulative Tmax excess of
72.8 °C in Hradec Kralove weather station) and in Moldova in 2007 (24 days and
127.2 °C respectively in Chisindu weather station). The frequency of heat waves in
Moldova has increased in 4 times, while increasing their duration and severity (in 5 and
10 times respectively). Over the period 1991 - 2009 the length of summer heat waves
over Czech Republic (based on lowland stations data) has increased in 1.4 times and
the frequency of tropical days has almost doubled. Thus, it is evident that during last
two decades the total number of heat episodes in two countries has increased
significantly resulted by climate variability and extremely hot years indicate that both
the Czech Republic and the Republic of Moldova are living in the new climatic
conditions.

Keywords: extreme hot summer, heat wave, tropical days, CR, Republic of Moldova
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Bozk pod rozkvitnutou c¢eresniou na 1. maja?
Realita alebo minulost?

Ivana Pdlesovd?, Zora Snopkovd?

Jednym z hlavnych indikatorov zmeny klimy su aj fenologické pozorovania. V tomto
prispevku sme sa zamerali na fenologické pozorovania cereSne vtacej (Cerasus
avium L.), Specidlne na fenologicki fazu kvitnutie (zaliatok kvitnutia a koniec
kvitnutia). Na Slovensku je tdto fenologickd fdza spojend so starym zvykom -
bozkdvanim sa pod rozkvitnutou cere$riou na 1. mdja. So spominanou meniacou sa
klimou je moiné, Ze vbudulcnosti uz nebude také jednoduché splnit si tuto
»povinnost*.

Strnastroéné fenologické pozorovania (1996 - 2009) nasved¢uju tomu, e so zmenou
ostatnych fenologickych faz sa logicky meni aj nastup a ukoncenie fenofazy kvitnutie
CereSne vtacej. Vyhodnocované Udaje pochadzaju zo 45 fenologickych stanic
nachddzajucich sa na celom Uzemi Slovenska v nadmorskych vyskach 100 az 770 m nad
morom. Zamerali sme sa na vplyv nadmorskej vysky na priebeh fenofazy kvitnutie ako
aj na vplyv meniacej sa klimy v priebehu 14-tich rokov.

Priemerny nastup kvitnutia pocas sledovanych rokov pripadd na 109. den, to je
19. april a priemerny koniec kvitnutia pripadd na 120. den v roku, to je 30. april.
Najskorsi priemerny sledovany nastup kvitnutia ¢eresne bol pozorovany 10. aprila
v nadmorskej vySke 130 m a priemerne najneskorSie ukonéenie kvitnutia bolo
pozorované 14. maja v nadmorskej vyske 770 m. Z toho vyplyva, Ze kvitnutie ¢ereSne
vtacej na Slovensku sa pohybuje vrozmedzi priblizne 34 dni. Variaény koeficient
zaCiatku iukoncéenia kvitnutia dosahuje uoboch hodnotu 5,4 % vzhladom
k nadmorskej vyske a 4,9 % (zaciatok kvitnutia) a 4,1 % (ukoncenie kvitnutia) vzhladom
k jednotlivych pozorovanym rokom. Priemernd dizka kvitnutia variruje v rozmedzi 6 az
15 dni. Zo zistenych udajov nam vyplynulo, Ze Sancu pobozkat, alebo byt pobozkanym
na 1. maja pod rozkvitnutou ¢ereSfiou maju skoér obyvatelia nadmorskych vysSok nad
300m ato ztoho dovodu, Ze priemerny koniec kvitnutia pocas 14-tich rokov
pozorovani nastal vtychto nadmorskych vyskach az po 1. mdji, zatial ¢o v nizsich
nadmorskych vyskach bola ¢eresna uz odkvitnuta.

v

Klticové slova: fenoldgia, Ceresna vtacia (Cerasus avium L.), kvitnutie, zmena klimy
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Is it still possible to get or to give a kiss on the May Day?

Ivana Pdlesovd?, Zora Snopkovd?

One of the main indicators of the climate change is phenological observation. This
paper presents phenological observations of Sweet Cherry (Cerasus avium L.),
especially flowering (beginning of flowering and end of flowering). In the Slovakia is
this phenological phase connected with one old habit- kissing under the flowering
cherry tree on the May Day. With the climate change it is possible, that in the future it
will be not so easy to practice this habit.

Observation during the 14 — years period (1996 - 2009) testify to the changing of date
of the phenological phases and beginning and end of flowering of Sweet Cherry is no
exception. We analyzed data from 45 phenological stations around all Slovakia in the
altitudes from 100 to 770 meters a. s. |. We concentrated on the influence of altitude
and the influence of climate change on the run of phenological phase (flowering).

Mean date of beginning of flowering during observation period was determined on
109" Julian day, it is 19. April and mean date of the end of flowering was determined
on 120" date, it is 30. April. The earliest mean date of the beginning of this
phenophase in Sweet Cherry was observed already on 10. April in the elevation of
130 m a. s. |. The latest date of the end of this phenophase was observed on 14. May
in the elevation of 770 m a. s. |. The variation range of flowering Sweet Cherry flowers
consist of 34 days. Value of the variation coefficient of both (beginning and end of this
phenophase) is 5,4 % according to elevation and 4,9 % (beginning of flowering) and
4,1 % (end of flowering) according to single years.

From determined data we found out that chance to kiss or to be kissed on May day
under the flowering cherry tree is bigger for inhabitants of latitudes above 300 meters
a.s. |. Itis caused because of the fact, that the mean end of flowering during 14 — years
period was in this latitudes observed after the May day whereas in lower latitudes,
there had Sweet Cherry already past blossomed.

Key word: phenology, Sweet Cherry (Cerasus avium L.), flowering, climate change
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Zhodnotenie fenologickych faz
jarabiny vtacej (Sorbus aucuparia L.)

Ivana Pdlesovd?, Zora Snopkovd?

V prispevku sme sa zamerali najma na grafické vyhodnotenie jarnych vegetativnych
fenologickych faz jarabiny vtacej (Sorbus aucuparia L.) poc€as 14-tich rokov pozorovani
(1996 - 2009) na plochach rozmiestnenych po celom Slovensku vo vyskach 105 (Horny
Bar) aZz 1330 m n. m. (Strbské Pleso). Vyhodnocovali sme fenologické fazy radenie
pupefiov, prvé listy avseobecné zalistovanie. Vychadzali sme z udajov
z 55 fenologickych stanic pre fenofazu rasenie pupeniov, zo 49 stanic pre fenofazu prvé
listy a len z 21 stanic pre fenofdzu vseobecné zalistovanie. Zamerali sme sa na vplyv
nadmorskej vysky na jednotlivé fenologické fazy ako aj na vplyv meniacej sa klimy
v priebehu 14-tich rokov. Jednotlivé fenofazy boli pozorované podla metodiky SHMU.

Priemerny nastup fenologickej fazy rasenie pupenov vyhodnoteny zo vsetkych
dostupnych udajov pre tuto fazu bol 14. april. Najskorsi ndstup bol pozorovany
6. marca 2002 v nadmorskej vyske 283 m a najneskor$i nastup tejto fazy bol
pozorovany 22. maja 1997 v nadmorskej vyske 825 m. Variacné rozpatie raSenia
pupenov jarabiny vtacej na Slovensku bolo 77 dni. Tato fenologicka faza ma najvyssiu
hodnotu variatného koeficienta vramci jednotlivych rokov zo vsSetkych troch
pozorovanych fenofaz, ato 4,6 %. Fenofaza prvé listy bola pozorovana v najskorSom
termine 24. marca 2002 v nadmorskej vyske 255 m a najneskorsi nastup tejto fazy bol
pozorovany 26. maja v roku 1997 i 1998 v nadmorskej vyske 825 m. Priemerny nastup
fenofazy je 25. april. Variacné rozpatie fenofazy prvé listy na Slovensku bolo 63 dni.
Hodnota variaéného koeficienta fenofazy prvé listy je 3,7 %. Najskorsi ndstup poslednej
z pozorovanych fenologickych faz, vseobecné zalistovanie, bol zaznamenany 13. aprila
1999 v nadmorskej vySke 272 m a najneskorsi nastup fazy bol pozorovany 14. juna
2004 v nadmorskej vyske 1330 m a priemerny datum nastupu tejto fenofazy je 6. mij.
Varia¢né rozpatie tejto fenologickej fazy na Slovensku bolo 62 dni a hodnota
variacného koeficienta 2,8 %.

Pocas 14-ro¢nych pozorovani sa rokom, kedy jednotlivé fazy nastupovali najskor stal
rok 2007, pravdepodobne hlavne z dévodu teplotne nadnormalne;j jari. V roku 1996 zas
naopak jednotlivé fenologické fazy nastupovali najneskor.

Klicové slova: fenologické fazy, jarabina vtacia (Sorbus aucuparia L.), nadmorska vyska
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Evaluation of phenological stages
of European Rowan (Sorbus aucuparia L.)

Ivana Pdlesovd?, Zora Snopkovd?

This paper presents mainly graphic evaluate of spring vegetative phenological phases
courses of European Rowan (Sorbus aucuparia L.) within period of 14 years of
observations (1996 - 2009) around all Slovakia in altitudes from 100 to 1330 m a. s. I.
We evaluated this phenological phases: leave buds swelling, first leaves and general
leaves production. Amount of available data for individual phenological phases is
different. We went out from data from 55 phenological stations for leave buds swelling
phenophase, from 49 stations for first leaves phenophase and only 21 stations for
general leaves production phenophase. We concentrated on the influence of altitude
and the influence of climate change on the run of phenological phase. Mean beginning
of leave buds swelling phenophase was 14 April. The earliest beginning was observed
on 6™ March 2002 in the altitude of 283 m a. s. |. and the latest date of beginning was
observed on 22" May 1997 in the altitude of 825 m a. s. |. Range of leave buds swelling
phenophase of European Rowan in Slovakia was 77 days. This phase has the biggest
value of variation coefficient from all observed phenophases, and that is 4,6 %.

The earliest beginning of first leaves phenophase was observed on 24™ March 2002 in
the altitude of 255 meters a. s. | and the latest date of beginning of this phenophase
was observed on 26" May in 1997 and 1998 in the altitude of 825 meters. Mean
beginning was calculated on 25t April. Range of first leaves phenophase was 63 days.
Value of variation coefficient was calculated on 3,7 %.

The earliest beginning of the last phenophase, general leaves production, was
observed on 13 April in 1999 in the altitude of 272 m a. s. |. and the latest date of
beginning of this phenophase was observed on 14™ June in 2004 in the altitude of
1330 m a. s. I. and the mean begging of this phase was 6™ May. Value of variation
coefficient in Slovakia was calculated on 2,8 % and range of this phenophase was
62 days. Within period of 14 years of observations, year of the earliest beginning of
phenological phases was in 2007. It was caused probably because of above-normal
spring temperatures. On the contrary, in 1996 some phenological phases began at the
very latest.

Key word: phenological phases, European Rowan (Sorbus aucuparia L.), altitude
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Vplyv vybranych meteorologickych parametrov
na koncentracie ozonu v mestskom a vidieckom prostredi

Hana Pavlendovd?, Jan Dubiel?

Prispevok sa zaobera vyhodnotenim koncentracii prizemného ozénu a jeho vyvoja
v zavislosti od vybranych meteorologickych parametrov na Styroch mestskych a piatich
regionalnych staniciach monitorovacej siete SHMU (Slovensky hydrometeorologicky
ustav) a NLC (Narodné lesnicke centrum) v rokoch 2005 - 2007.

Z meranych meteorologickych parametrov mala na koncentracie ozénu najvyssi vplyv
teplota, pricom vyssSiu zavislost od teploty vykazovali koncentracie ozénu v letnom
obdobi, po odzneni jarného maxima. Pocas jarného maxima su koncentracie ozénu
vyraznejSie ovplyvnené ostatnymi faktormi, ako je prenos zo stratosféry a dialkovy
prenos z oblasti bohatych na ozdn. Teplota mala vy$si vplyv na denné maximalne
koncentracie ako na denné priemerné koncentracie, pri porovndvani mestskych
a pozad'ovych monitorovacich stanic bola zavislost koncentracii ozénu od teploty vyssia
na mestskych staniciach.

Na doplnenie informdcii o vplyve meteorologickych podmienok sme hodnotili vyskyt
synoptickych situacii v sledovanom obdobi a ich vplyv na denné priemerné
a maximdlne koncentracie ozdnu. ldentifikovali sme situacie, ktoré vzhladom na
Castost ich vyskytu a hodnoty koncentracii 0ozénu dosahovanych pocas ich trvania maju
najvyssi podiel na zvySovani, resp. zniZzovani priemernych ro¢nych koncentracii a teda
zvySovani, resp. znizovani rizika vyplyvajuceho z pbsobenia prizemného ozénu na
ludské zdravie a ekosystémy.

evve

postupujucich zo severnych smerov. Vysoké denné priemerné i denné maximalne
koncentracie ozénu boli dosahované vseobecne pocas anticyklondlnych situdcii, ale aj
pocas cyklonalnych situdcii postupujucich z juhozdpadného smeru, ¢o naznacuje
prenos vzduchovych mas obohatenych o 0zén z tychto smerov.

Klicové slova: prizemny ozén, meteorologické parametre, synoptické situacie,
mestské prostredie, vidiecke prostredie
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Impact of selected meteorological characteristics on ozone
concentration in the city and backround environment

Hana Pavlendovd?, Jan Dubiel?

This study deals with evaluation of ozone concentration and its development in
relation to selected meteorological characteristics at four city and five regional
monitoring stations of SHMI (Slovak Hydrometeorological Institute) and NFC (National
Forest Centre) during the period 2005 - 2007.

Temperature had the highest effect of all measured meteorological parameters. Ozone
concentration from summer period, after passing of spring maximum, showed higher
dependence on temperature than those from whole year of whole vegetation period
(April — September). During the period of the spring maximum, the ozone
concentrations are strongly influenced by other factors, such as transport from
stratosphere and long-range transport of air pollution originated in regions with high
ozone pollution. Temperature had higher effect on daily maximum concentrations
than daily means; the effect of temperature on ozone concentrations was more
considerable in city than in regional monitoring stations.

The frequency of synoptic situations during evaluated period and their effect on daily
mean and daily maximum ozone concentrations were evaluated to complement
information of effect of meteorological conditions on ozone concentrations. The
situations, which have the highest effect on increase or decrease of annual ozone
concentration and thus increase or decrease possible risk for human health and
ecosystems due to their frequency and ozone concentrations reached during their
occurrence, were identified.

The lowest ozone concentrations were reached during cyclones moving from north
directions. High daily mean and maximum concentrations were reached during
anticyclone situations in general but during cyclone situations moving from southwest
direction, which indicate transport of ozone rich air masses from this direction.

Key words: troposphere ozone, meteorological parameters, synoptic situations, city
environment, regional environment
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Mikroklima vybranych méstskych prostredi

Hana Pokladnikovd?, Petra Fukalovd?,
Jaroslav RoZnovsky?

Charakter aktivniho povrchu ovlivnény zdstavbou, znecisténi ovzdusi a produkce
odpadniho tepla jsou hlavni faktory, které formuji konkrétni méstské klima (takzvany
tepelny ostrov mésta). Méstské klima zplsobuje intenzivni fyzicky stres s negativnimi
dopady na zdravi. V tomto prispévku byla specifika méstského prostfedi na Urovni
stfedné-velké mésto definovana z hlediska jejich ¢asové a prostorové variability.
Tézistém zajmu byly ty meteorologickych prvky, které maji z hlediska mozZnych
zdravotnich rizik dominantni vliv na organismy (teplota vzduchu, teplotni extrémy,
vlhkost vzduchu). Pro podrobnéjsi popis prostorové variability vybranych méstskych
oblasti byly pouzity databdze dvou standardnich klimatologickych stanic Brno -
Zabovresky v blizkosti pobo¢ky CHMU Brno, Brno - Tufany u brnénského letisté a dvou
ucelovych meteorologickych stanic (Mendlovo namésti - centrum Brna, a Jundrov -
spiSe priméstska lokalita v zdpadni €asti Brna). Tyto stanice byly zfizeny k uréeni
heterogenity méstského klimatu. Interval méreni na vSech vybranych stanicich je
15 minut. Hodnoceno bylo tfileté obdobi 2007 — 2009. Detailni studium klimatickych
podminek na zakladé méreni na stanicich v centru mésta, mimo centrum mésta a na
okraji prokazala, Ze primérna rocni teplota se pohybuje od 10,4 °C na Mendlové
namésti do 11,1 °C v Jundrové (rozdil 0,7 °C). Maximalni ro¢ni teplota se pohybuje od
36,1 °C na Mendlové namésti do 37,9 °C v Turanech (rozdil 1,8 °C). Vliv albeda,
emisivity a (ne)regulace teploty rlznych povrchid byl hodnocen pomoci vysledku
mobilnich méreni povrchové teploty typickych méstskych ploch (asfalt, beton, atd.).
Povrch ovliviiuje okolni teplotu. Teplota vzduchu nad standardnimi méstskymi povrchy
muzZe byt aZz o nékolik desitek stupnd Celsia vyssi neZ teplota mérena na standardni
klimatologické stanici s travnatym povrchem. Mikroklima dané lokality v rGznych
meteorologickych situacich je mozné pomérné presné odhadnout na zakladé méreni
povrchové teploty rliznych material( Siroce pouzivanych ve mésté. Méreni teploty
vzduchu nad standardnimi méstskymi povrchy umoziuje kvantifikovat jejich vliv na
okoli a ziskat data pro modelovani méstského klimatu.

Podékovani: PFispévek byl vytvoren s podporou projektu MSMT 2B06101 Optimalizace
zemédélské a fi¢ni krajiny v CR s dlirazem na rozvoj biodiverzity.

Klicova slova: tepelny ostrov mésta, méstské klima, teplota povrchu, méstské povrchy
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Microclimate of selected urban environments

Hana Pokladnikovd?, Petra Fukalovd?,
Jaroslav RoZnovsky?

The character of the active surface affected by buildings, air pollution and production
of waste heat are the main factors that shape the specific urban climate (so-called
Urban Heat Island). Urban climate causes intensive physical stress with negative
impacts on health. In this paper the specifics of urban climate at the level of medium-
sized city was defined from viewpoint of their temporal and spatial variability.
Meteorological elements, having a dominant influence on the organisms and from the
viewpoint of possible health risks (air temperature, temperature extremes, air
moisture) were evaluated in particular. The databases of two standard climatological
stations Brno - Zabovresky — station is located in the vicinity of the CHMI Brno branch,
Brno - Turany station is located close to Brno airport on the outskirts of Brno and two
special weather stations (Mendlovo square — centre of Brno, and Jundrov - rather
suburban locality in western part of Brno) were used for more detailed descriptions of
spatial variability of chosen urban area. The stations were built to determine
heterogeneity of urban climate in Brno. The measurement step in all stations is fifteen
minutes. A period of three years from 2007 to 2009 was evaluated. Detailed study of
climatic conditions at stations placed in the city centre, outside a city centre and in the
periphery proved that year average temperature varies from 10.4 °C at Mendlovo
square,to 11.1 °Cin Jundrov (difference 0,7 °C). Maximal year temperature varies from
36.1 °C at Mendlovo square to 37.9 °C in Turany (difference 1.8 °C).

Influence of albedo, emissivity and temperature (ir)regulation of different surfaces was
assessed by a mobile measurement of surface temperature of typical urban surfaces
(asphalt, concrete, etc.). Surface influences surrounding temperature. The air
temperature above standard urban surface can digger by several tens of Centi-degrees
from temperature measured at standard climatological station with grass surface. It is
possible to estimate a microclimate of given locality in different meteorological
situations by the measurement of surface temperature of different materials wide
used in the city quite punctually. The measurement of standard urban surfaces and air
layers above enables to quantify their influence on surrounding and obtain a data for
urban climate modeling.

Key words: urban heat island, urban climate, surface temperature, urban surface
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Dusledky sucha pro produkci kukufice ve vychodni Evropé:
Moldavska republika - pripadova studie

Vera Potop, Josef Soukup

V pfispévku jsou predlozeny vysledky analyzy ¢asové a prostorové distribuce suchych
obdobi na uUzemi Moldavské republiky. Data pro hodnoceni sucha pochazeji
z meteorologickych stanic s dlouhymi fadami méreni teploty vzduchu a srazek
(15 stanic s daty z obdobi 1955 - 2007 a observator KiSinév s fadou od roku 1881 do
2007). Vliv suchych obdobi byl sledovan na vynosech kukufice z let 1950 az 2007 na
lokalitdch monitorovanych Ministerstvem zemédélstvi.

Sucho je velmi dulezity komplexni jev s pfimym dopadem do zemédélstvi v rlznych
oblastech Evropy, zejména v jizni a vychodni ¢asti. V pfipadé Moldavské republiky mélo
delsi obdobi sucha na prelomu 21. stoleti (1999 - 2009) rozsahly celostatni socidlné-
ekonomicky dopad. V roce 2007 se vyskytla dlouhd obdobi s mimoradné vysokymi
letnimi teplotami v kombinaci se srazkovym deficitem, které vedly ke vzniku
extremniho sucha (S;.m > 3.0) zaznamenaného za poslednich 50 let (1946 a 1947).

Pomoci Si-m indexu byl zpracovan katalog sucha pro Uzemi Moldavie za poslednich vice
nez 100 let. Na severu Moldavie, v ¢asti, kterd mda nejvice srazek v pribéhu
vegetaéniho obdobi, byl zjistén vyskyt jednoho obdobi sucha se silnou intenzitou
kazdych 6 let (pravdépodobnost 95 %). V centrdlni ¢asti Moldavské republiky nastava
toto obdobi jednou za 5 let. V jizni oblasti sucho nastava jednou za 3 roky, ale od 80.
let minulého stoleti se frekvence vyskytu zvysila na jednou za 2 roky. Kromé toho jsou
vjizni &asti republiky ¢asto pozorovana sucha kaZzdoroéné v souvislych obdobich
trvajicich 2 az 3 roky. Analyza dat prokazala tendenci cetnéjsiho vyskytu a vétsi
intenzity sucha v poslednich dvaceti letech minulého stoleti.

Dale bylo zjisténo, Ze sucha pfichazeji nejcastéji v obdobi pocatku objevovani klasu az
mlécéné zralosti a v obdobi pocadtku objevovani klasu az metdni. V téchto letech
mimoradna sucha zpUsobila snizeni vynosu kukufice na 38 %. V poslednich 20-ti letech
je vyrazné zpomaleni rlstu produkce kukufice (tj. roste mezirocni variabilita vynosu)
v dlisledku narlstu zavaznosti sucha, v kombinaci s vypadky zavlah a nevhodnymi
agrotechnickymi opatrenimi.

Klicova slova: S;-m index, sucha, kukufice, variabilita
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Drought consequence on maize production in Eastern Europe:
Republic of Moldova - case study

Vera Potop, Josef Soukup

This study deals with drought assessment in Moldova and brings a new case study on
drought, namely the extremely long period of drought in the Republic of Moldova
during 2007. Droughts in Moldova were evaluated using meteorological data since
1955 and/or a long time series (1891 — 2007) recorded at Moldova’s State
Hydrometeorological Service and CliWare System. Vulnerability of maize production to
drought was also assessed using the Si-m drought index.

Drought is a very important complex phenomenon and plays a significant role for
agriculture in various territories, especially in Southern and Eastern Europe. The case
of the Republic of Moldova, a prolonged drought at the turn of the 21° century (1999
- 2009) exemplified the widespread nature of the statewide socioeconomic impact of
drought.

In 2007 occurred a long period of exceptionally high summer temperatures combined
with precipitation deficits, which led to the emergence of extreme drought (S;.,, > 3.0)
in the last 50 years (1946 and 1947). For the entire period of meteorological
observations in Moldova, similar extreme events occurred only at the end of the 19th
century and in the mid of 20th century. In Northern Moldova with the greatest
precipitation totals, one extreme drought period occurred only once within six years.
In the central part of country, such period appeared once for 5 years. In southern part
of Moldova, drought occurred every 3 years but after the 1980’s, drought frequency
has increased to once for every 2 years. Instead of it, the drought was recorded in
continuous 2 to 3 year periods.

The model indicates that the drought in April, July and August have contributed
significantly to maize yield reduction. In south and southwest parts of the country,
extremely dry Aprils may explain 38% of maize vyield reduction. A tendency of
decreasing productivity in the maize crop has been noted during the last 20 years. This
fact is linked with increasing drought conditions observed for this period, as well as
with such other conditions as inappropriate agrotechnical measures and lack of
irrigation system.

Keywords: S;i-m index, drought, maize, variability
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Variabilita vynosi zelenin ve vztahu
k suchym a vlhkym obdobim v Polabi

Vera Potop?, Lubos Tiirkott!, Martin Mozny?

Pfispévek se zabyva posuzovdnim variability vynos( zelenin (celer bulbovy, mrkev
obecna, petrzel zahradni, kedluben rany, kapusta hlavkova, kvétak pozdni, zeli
hldvkové pozdni, okurky nakladacky a salatové, rajce jedlé, cibule obecnd, cesnek jarni
a hrach sety drerfiovy) ve vztahu k suchym a vlhkym obdobim v Polabi, které patfi mezi
tradi¢ni zelinar'ské oblasti Ceské republiky. Jako vstupni tdaj do model(i byly pouZivany
informace o produkcnich parametrech (primérné vynosy trznich polnich zelenin (t/ha)
a oseté plochy vsech okrest ve Stfedoceském kraji) a denni meteorologickd data
(primérnd a maximalni teplota vzduchu, Uhrn srazek a doba trvani slunecniho svitu).

Sohledem na vysoké naroky zelenin na rozloZeni srazek béhem vegetace, jsou
atmosférické srazky v Polabi limitujicim faktorem pfi produkci zelenin. VétSina druht
zelenin reaguje na sucho snizenim kvality a vynosu, nebo i ztrdtou cele produkce, a to
Casto i v pfipadé pouze kratkodobého sucha. Prodluzovani obdobi beze srazek a jejich
zvysena Cetnost ovliviiuje do znacné miry i ceny produkce trznich zelenin. Proto byly
vyhodnoceny ndésledujici srdzkové charakteristiky: nejdelsi srazkové obdobi, nejdelsi
obdobi beze srazek, pramérna délka srazkového obdobi, primérna délka obdobi beze
srazek, suché a vlhké obdobi (pfili§ vihké podminky, resp. nadbytek srazek) dle Sin
indexu sucha. Pfi analyze dlouhodobého vyvoje produkce zelenin ve stfednich Cechéch
byly pozorovany poklesy a vzestupy produkce. Vynosova studie zelenin naznacuje
relativné stabilni vynosy kostalové zeleniny, kdy variabilita za poslednich 20 let ¢ini 11 -
19 %. Naopak byl zaznamenan vyrazny pokles osevnich ploch a produktivity plodovych
zelenin. Variabilita vynost plodovych zelenin ¢ini az 40 %. Tendenci zvySovani Cetnosti
suchych epizod v Polabi vede ke snizeni vynost a vys$si vynosové variabilité zelenin.
Dusledkem toho je pak zvySovani nakladl na péstovani zeleniny a ekonomické ztraty
zemédélch. Vétsina zelenin (kofenova, kostalova, cibulovd) péstovanych v Polabi je
citlivd na suché a vlhké podminky nejvice ve dvou obdobich: po vysadbé a posledni
3 tydny pred sklizni. U plodové zeleniny zplisobovalo snizeni vynosa vihko vyskytujici se
v pribéhu ¢ervna (napft. ¢erven 2009).

Klicova slova: polni zelenina, obdobi sucha a vlhka
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The sensitivity of vegetable crops
to dryness and wetness spells in the Polabi lowland region

Vera Potop?, Lubos Tiirkott!, Martin MoZny?

In this study, we analyzed data of majority marketing vegetable crops (celeriac, carrots,
root parsley, kohlrabi, savoy cabbage, cauliflower, cabbage, gherkin, tomato, onion,
garlic, pea), which are cultivated to the present in the Central Bohemian region and
their relationships with dry and wet spells observed. This paper has connected daily
metadata recorded in a network climatological station from the Czech
Hydrometeorological Institute, and annual vegetable yields as reported by the Czech
Statistical Office. More detailed analysis was done of the average yield of vegetables
(t/ha) and sown surface (ha) derived from all districts from Central Bohemian region.

Given the high demand of vegetables crops in rainfall during the growing season, the
precipitation in the Polabi lowland is limiting factor for vegetable production. Most
vegetables crops respond to drought with reduced yield quality and yield reduction or
loss of entire production, even if only was a short-term drought. A prolonged period
without precipitation and their increased frequency affects also, the prices of
vegetable production. Therefore, we were evaluated following precipitation
characteristics: the longest period of rainfall, the longest periods without precipitation,
average rainfall period, the average length of without precipitation, dry and wet spells
by Si, drought index. In the analysis of long-term development of vegetable
production in Central Bohemia have been observed declines and increases in
vegetables production. A yield study suggests a relatively stable trend yield of brassica
vegetables, which variability in the last 20 years is from 11 to 19 %. Opposite, it is
significantly slowing growth and productivity of plantations of fruit vegetables.
Variability in yield of fruit vegetables is up 40 %. Tendency to increase the frequency of
dry episodes in the Polabi leads to decrease yield and increased vyield variability of
vegetables. Thus, in particular rising costs for vegetable cultivation and farmers'
economic losses. Nearly all vegetable crops (root, bulb and leaf vegetables) are
sensitive to dryness and wetness spells during two periods: after sowing (planting) and
the last 3 weeks before harvest. For fruit vegetables, wet period causing their yield
decrease during June (e.g. June 2009).

Keywords: vegetable crops, dryness, wetness, spells
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Premenlivost priemernej roénej teploty vzduchu
v oblasti Vysokych Tatier

Anna Pribullovad %, Miroslav Chmelik?, Jozef Pecho?

V ¢lanku su spracované rocné priemery teploty vzduchu na 6smich meteorologickych
staniciach v oblasti Vysokych Tatier pokryvajucich takmer cely vysSkovy profil pohoria
a taktiez aerologické merania teploty vzduchu z Popradu za obdobie 1961 - 2007.

Teplota vzduchu z aerologickych merani bola interpolovana do hladin s nadmorskymi
vySkami pozemnych meteorologickych stanic. Homogenita ¢asovych radov teploty
vzduchu bola kontrolovand pouzitim Standardne-normalneho testu. Pre porovnanie
premenlivosti teploty vzduchu boli ¢asové rady zhladené metdédou robustnej lokdlne
vaZenej regresie. Statisticky vyznamné linedrne vzostupné trendy rocnej teploty
vzduchu v rozsahu od 0,21 to 0,34 °C/10 r. boli zistene na vSetkych hladinach
z aerologickych merani. Hodnoty linearnych trendov z pozemnych merani boli
vrozsahu od 0,007 do 0,30 °C/10 r., pricom na niektorych staniciach (Javorina
a Strbské Pleso) nebol trend teploty vzduchu Statisticky vyznamny. V pouZitom
vyskovom profile sa nepotvrdil vztah medzi trendom teploty vzduchu a nadmorskou
vyskou. Priemerna teplota vzduchu pocdas obdobia 1991 - 2007 bola vo vsetkych
hladinach vyssia ako priemer vypocitany za obdobie klimatického normalu v obdobi
1961 - 1990.

Klacové slova: teplota vzduchu, aerologické merania, linearne trendy, homogenizacia

E 1Geofyzikalny Ustav SA V- Meteorologické observatdrium, Stara Lesna, apribull@ta3.sk,
2 Slovensky Hydrometeorologicky Ustav Poprad-Ganovce,
3 Slovensky Hydrometeorologicky Ustav Bratislava

113



Bioklima 2010, Bioklima 2010
International Conference
Prague, September 7" — 9™ 2010

Variability of annual air temperature
in the High Tatra mountains

Anna Pribullova %, Miroslav Chmelik?, Jozef Pecho?

Average annual air temperature at eight meteorological stations covering nearly the
whole range of the High Tatra mountains altitude and upper air temperature
measurements at Poprad were elaborated for period 1961- 2007 with aim to evaluate
long-term variability of the air temperature at different altitudes.

Upper air temperature data were interpolated to altitudes corresponded to ground
stations. Homogeneity of time series was checked using the standard-normal
homogeneity test. Variability of air temperature at different altitudes was evaluated.
The linear trends of both ground and upper-air temperature were calculated at all
investigated altitudes. Statistically significant linear increase of the annual temperature
in range from 0.21 to 0.34 °C/decade was detected at all altitudes using the upper-air
data. The trends obtained from ground measurements were in range from 0.007 to
0.30 °C/decade and they were not significant at stations Javorina and Strbské Pleso. No
significant relation between the temperature trends and altitude was found. Vertical
temperature gradients were calculated in three layers between selected stations
Lomnicky Stit, Skalnaté Pleso and Poprad and their trends were determined.

Keywords: air temperature, upper air measurements, linear trends, homogeneization
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Vliv tani snéhové pokryvky na povoden v roce 2006

Jana Smolikovad, Jaroslav RoZnovsky

Vyskyt snéhové pokryvky je v CR mistné i ¢asové velmi proménlivy. Zejména v nizsich
polohdch se stfidaji obdobi se souvislou snéhovou pokryvkou a bez ni a soucasné se lisi
i maximalni vySka snéhové pokryvky v jednotlivych letech. BEhem zimy 2005/2006 se
na nasem Uzemi vytvofila vysokd souvisla snéhova pokryvka se zna¢nymi zasobami
vody. Tani snéhové pokryvky zvysuje zasoby vody v pldé, ovsem ne vsechna voda
infiltruje, je to dano retencni kapacitou krajiny. V bfeznu 2006 byla pravé retencni
kapacita pfi tani naplnéna a tak doslo k jarni povodni.

Clanek se vénuje rozboru jarni povodriové situace v povodi Dyje v roce 2006. Pro tuto
analyzu byly pouzity podklady Ceského hydrometeorologického Ustavu v Brné zejména
Udaje o srazkach, primérnych dennich teplotdch, povétrnostnich situacich a jejich vlivu
na mnozstvi snéhové pokryvky a jeji tani.

Diky teplotam, které nepresahly 0 °C, se zdsoby nahromadéného snéhu udrzely témér
az do konce bfezna. Z analyzy povétrnostnich prvk( v bfeznu 2006 je patrné, Ze
koncem mésice prevladala synopticka situace swc, — jihozapadni cyklondlni situace, pfi
které pres nase Uzemi pfechdzela smérem k vychodu tepld tlakova vyse. To bylo
pri¢inou pomérné rychlého otepleni, které se projevilo od 25. 3. 2006, kdy primérna
denni teplota stoupla nad hodnoty dlouhodobého priméru o vice nez 4,7 °C 27. 3.
2006 a o vice nez 5,4 °C dne 1. 4. 2006. Toto otepleni zpUsobilo predevsim tani
snéhovych zasob. Soucasné bylo rychlé tani snéhu doprovazené destovymi srazkami,
které v utery a ve stfedu (28. 3. - 29. 3. 2006) postupovaly s frontdlni vinou a pfi které
srazkové Uhrny dosahly misty 20 az 35 mm. Nejintenzivnéjsi obdobi tani bylo
zaznamenano od 27. 3. do 31. 3. 2006, kdy doslo béhem péti dnl k dUplnému roztati
snéhové pokryvky. Povrchovy odtok vody z tajiciho snéhu byl v tomto obdobi zesilen
vydatnou srazkovou cinnosti a dUsledkem toho byly zaznamenany znacné narUsty
pratokl ve vodnich tocich.

Povoden v bfeznu 2006 byla typickou povodni zplUsobenou rychlym tanim snéhové
pokryvky. Kulminace 30. 3. 2006 dosahovala 395 m>/s z hlasného profilu Podhradi a na
hornim a stfrednim toku Dyje byl prekrocen 100lety pritok.

Klicova slova: tani snéhu, snéhova pokryvka, jarni povoden, synoptické situace, reka
Dyje
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Influences of snow melt on flood in 2006

Jana Smolikovad, Jaroslav RoZnovsky

The occurrence of snow cover in the Czech Republic is locally and time variable.
Especially at lower altitudes there are periods with a continuous snow cover and also
without it. At the same time the maximum snow depth cover is different every year.
During the winter of 2005/2006 snow cover created a high continuous snow pack
containing considerable water supplies. Snow melting increases the supply of water in
the soil, but not all the water infiltrates, it is determined by the retention capacity of
the landscape. In March 2006, the retention capacity was filled by melting water and it
caused a spring flood.

The article describes the analysis of spring flood situation in Dyje river basin in 2006.
The data for this analysis was provided by the Czech Hydrometeorological Institute in
Brno, especially rainfall data, average daily temperatures, synoptical situation and
their influence on the snow depth cover and its melting.

Stocks of accumulated snow retained to the end of March due to the temperatures
that didn’t exceed 0 ° C. The analysis of meteorological elements in March 2006 shows
that at the end of the month, there was a synoptic situation SWc2 - Southwest
synoptical situation which is accompanied by warm anticyclone. That was the cause of
the relatively rapid warming which had occurred since 25 March 2006. The average
daily temperature had risen above the value of long-term average by more than 4.7 °C
on 27 March 2006 and by more than 5.4 °C on 1 April 2006. This warming caused
melting of snow supplies.

It was also a rapid melting of snow accompanied by rainfall, which on Tuesday and
Wednesday (28 March — 29 March 2006) proceeded with the frontal wave and the
precipitation reached the 20 - 35mm. The most intensive period of melting was
observed from 27 March to 31 March 2006. During this five-day period the snow cover
melted completely. Runoff surface of water from melting snow in this period was
intensified by heavy rainfall and it resulted in significant increase of water flows.

Floods in March 2006 were typical of floods caused by rapid snow melting.
Culmination was 395 m>.s™ on 30 March 2006 at the station Podhradi and the upper
and middle water flow of Dyje exceeded the 100-year flow.

Key words: snow melting, snow cover, spring flood, synoptical situation, Dyje river
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Teplotni zvrstveni v porostu kukufrice

Tomads Stfeda, Martin Hajzler, Jaroslav RoZnovsky

Mikroklima porostu je dano interakcemi mezi vegetaci, atmosférou a pldnim
prostiedim. Vysledky mikroklimatickych méreni v porostu jsou nepostradatelné pro
matematické modelovani vynosl polnich plodin, pti predikci vyskytu chorob a skddcd,
stanoveni optimadlni struktury porostu, hodnoceni vlivu abiotickych stresii na
fyziologické procesy rostlin apod. Monitoring mikroklimatu porost( tak v soucasnosti
nabyva na vyznamu v souvislosti se zménou klimatu. V pfispévku jsou prezentovany
dvouleté vysledky podrobnych mikroklimatickych méreni v porostu kukufice. V obdobi
pred zalozenim porostu aZz do jeho sklizné byla ve vertikalnim profilu (pfizemni vyska,
vySka 100 cm a 200 cm) v patnactiminutovém intervalu monitorovana teplota a vlhkost
vzduchu. Na zadkladé pribéhu ziskané teplotni kfivky a aktudlniho stavu porostu byly
definovany tfi vyrazné odliSné etapy, které se Ilisi stratifikaci a amplitudami
monitorovanych teplot. Obdobi bez vyskytu vegetace do zapojeni porostu je tak
charakteristické dominantnim vlivem aktivniho povrchu holé pady. Ve vertikdlnim
profilu jsou vyrazné rozdily teplot (maximdlni zjisténd amplituda 11,1 °C), vyvolané
intenzivnim ohfivanim pfizemni vrstvy vzduchu. Béhem porostniho obdobi — tj.
pfiblizné od zapojeni porostu (6 — 8 tydn( od zaseti) do fdze pocatku zrani (cca
BBCH 75) ovliviiuje vyrazné stratifikaci teplot porost (amplituda teplot max. 6,6 °C).
Treti obdobi se vyznacuje postupnym poklesem LAl (Leaf Area Index) a opétovnym
zvySovanim vlivu povrchu pady na teplotu vzduchu (amplituda max. 7,7 °C).
V uvedenych obdobich byly pro teploty v jednotlivych vySkadch vypocditany regresni
rovnice (zvlast pro denni a no¢ni periody). Stejné tak byly vypocteny regresni kfivky pro
jednotlivé vysky a teploty 2 m nad standardnim travnim porostem na lokalité a na
nejblizsi klimatologické stanici. Zpracovany byly i podobnéjsi vystupy pro mésicni
periody. VyuZitim zjisténych vztahl, historickych meteorologickych dat a prahovych
fyziologickych hodnot byla uréena a kvantifikovdana obdobi omezujici rdst kukufice
v dlouhodobém méritku.

Klicova slova: mikroklima porostu, teplota vzduchu, kukufice

E Cesky hydrometeorologicky Ustav, pobocka Brno,
tomas.streda@chmi.cz
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Air temperature stratification of maize stand

Tomads Stfeda, Martin Hajzler, Jaroslav RoZnovsky

Stand microclimate is formed by interactions between vegetation, atmosphere and soil
environment. Results of crop microclimate measurements are essential for the
mathematical modeling of crop vyield, of the diseases and pests prediction,
determination of stand optimal structure, for evaluation of abiotic stress influence on
plant physiological processes, etc. Stand microclimate monitoring recently takes on
significance in relation to climate change. The paper presents results of two years
detailed microclimatic measurements in the maize canopy. Air temperature and air
humidity in the period before stand establishment until the harvest in the vertical
profile (ground height, height 100 cm and 200 cm) at an interval of fifteen minutes
were monitored. Three significantly different phases (which differ in amplitude and
stratification of monitored temperatures) based on the temperature curves and the
current state of vegetation was defined. Pre-emergence period till fully vegetation
involvement is characteristic by the dominant influence of the active surface of bare
soil. Temperature differences in the vertical profile induced by intense heating of the
ground air layer are significant (recorded maximum amplitude 11.1°C). The stand
significantly affects the temperature stratification during the main vegetation period
(from the fully closed stand — i.e. 6-8 weeks from sowing till the early stages of
maturation — i.e. approx. BBCH 75). Amplitude of maximum temperatures 6.6 °C was
assessed. The third period is characterized by a gradual decline in LAI (Leaf Area Index)
and re-raising effect of the soil surface to air temperature (amplitude up to 7.7 °C).
Regression equations for the temperatures measured at single heights in those three
periods were calculated (separately for day and night). Likewise, regression curves of
the temperature measured at single heights and temperatures measured 2 m above
the standard grassland on the site and at the nearest meteorological station were
calculated. Similar outputs for monthly periods were also processed. The periods
limiting the growth of maize by the use of the established relations, historical
meteorological data and the threshold of physiological values were determined and
guantified in the long time series.

Key words: stand microclimate, air temperature, maize

E Czech Hydrometeorological Institute, branch Brno
tomas.streda@chmi.cz
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Zmena intenzity transpiracného prudu
smreka obycajného po zavlahe

Katarina Stfelcova’, Miroslav BlaZenec?,
Danka Kovaléikova?, Vladimir Krissak!

Cielom prezentovanej Studie bola identifikacia mozného stresu suchom v priebehu
vegetacného obdobia 2009 v podmienkach smrekovych (Picea excelsa, Karst.) porastov
(dospely porast — vek 80 rokov, mlady porast — vek 30 rokov) a jeho odozva na Urovni
zmien intenzity transpiracného prudu v dennom chode a dennych sumach transpiracie
v zavislosti od meteorologickych charakteristik (globdlnej radiacie, teploty vzduchu,
sytostného doplnku, potencidlnej evapotranspiracie a potencidlu pédnej vody).

V druhej polovici vegetacného obdobia bol pozorovany pokles vodného potencidlu
pody azahdjené zavlaZovanie u kontrolnej skupiny vzornikov smreka (6 jedincov),
pricom paralelne pozorovand skupina (6 jedincov) bola ponechand vplyvu sucha
(vramci dospelého i mladého porastu). Modelové stromy rastice v podmienkach
mierneho vodného stresu reagovali znizenim intenzity transpirdacie v ¢ase poludnia
a v popoludnajsich hodinach.

Denné priebehy intenzity transpirdcie tychto stromov sa odliSuju od dennych kriviek

zavlaZovanych stromov poludnajSou depresiou, ktord pokraCovala az do vecernych
hodin.

V &ase stresu suchom dochadza k zniZeninu tesnosti zavislosti intenzity transpiracie od
intenzity globdlneho Ziarenia, sytostného doplnku a potencidlnej evapotranspiracie.
V obdobi stresu suchom sa stdva uréujucom faktorom determinujicim intenzitu
transpiracie obsah vody v pode.

Klticové slova: transpiracia, stres suchom, smrek obycajny (Picea excelsa, Karst.)

Podakovanie: Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja
na zaklade zmluvy ¢. APVV-0022-07“.

E 1 Technicka Univerzita Zvolen, Lesnicka fakulta, Masarykova 24, 960 53 Zvolen,
strelcov@vsld.tuzvo.sk
2 Ustav ekoldgie lesa, Slovenska akadémia vied, Starova 2, 960 53 Zvolen
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Sap flow rate change
after Irrigation in spruce trees

Katarina Strelcovd?!, Miroslav BlaZenec?,
Danka Kovaléikova?, Vladimir Krissak!

Presented paper is aimed at identification of potential drought stress during
vegetation period 2009 of spruce stands (adult stand - 80 years old and young stand 30
years old). The response of sap flow rate was investigated in diurnal courses and daily
totals of transpirated water in relation to meteorological parameters (global radiation,
air temperature, water pressure deficit, potential evapotranspiration and soil water
potential).

During the second half of vegetation period the decrease of soil water potential was
observed and irrigation was applied in control group of spruce trees (6 samples), while
second group of 6 samples was treated under natural soil drought. The decreasing
transpiration rate was observed in tree samples treated under mild drought stress
during noon and afternoon period.

Diurnal courses of transpiration rate in these trees are different from those one in
irrigated trees showing the noon depression of transpiration which continues
afternoon.

During drought stress conditions the decrease of dependency to global radiation,
water pressure deficit and potential evapotranspiration has occurred. Under stress the
determining factor of transpiration is soil water content.

Key words: transpiration, drought stress, spruce tree (Picea excelsa, Karst.)

E 1 Technical Univerzity in Zvolen, Faculty of Forestry, Masarykova 24, 960 53 Zvolen
strelcov@vsld.tuzvo.sk
2 Institute of Forest Ecology SAS, Sturova 2, 960 53 Zvolen, Slovak Republic
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Zména srazkovych uhrnt a pratoku vody
v fekach v prubéhu 20. stoleti

Jaroslav Strestik

Zatimco prlimérné teploty vzduchu v pribéhu 20.stoleti zretelné rostly, byt
doprovazeny znacnym kolisanim, a rostou i nadale, primérné rocni srazkové uhrny
v Praze, a stejné tak i v celych Cechach, ve stejném obdobi klesaji. Pokles je viak velmi
maly a je doprovazeny zna¢nym kolisanim rok od roku.

Podobné klesaji také priamérné rocni pratoky vody ve Vlitavé v Praze a v Labi v Déciné.
Vystavba velkych prehrad na Vitavé se neprojevila Zadnym skokem v hodnotdch
pratokd.

Korelace mezi srazkovymi Ghrny v Praze a v celych Cechdch, stejné jako mezi pritoky
vody ve Vltavé av Labi, je vysokd. Rovnéz vysoka je mezi ro€nimi srazkovymi Uhrny
a prltoky vody viekdch. Pokles pritokd je vSak o néco malo mensi nez pokles
srazkovych Uhrn( za stejné obdobi. Znamena to, Ze mirné pribyva pomérna c¢ast vody
ze srazek, kterd z uzemi Cech odtéka, arelativné méné vody zde zlistava, co? se
projevuje CastéjSim vyskytem sucha v |été a tim zvySenou nutnosti zavlazovani. Tento
trend je v 1été vyraznéjsi. Rostouci podil vody, kterd z Gzemi Cech odtéka, je zplisoben
klesajici schopnosti pldy zadrzovat vodu, coZ je dlsledek mnoha faktor(, mj. dbytku
les a postupného udusavani pady na polich jizdou tézkych mechanism( po dlouhou
dobu.

V prubéhu 20. stoleti se také zvysuji pritoky vody v zimé a klesaji pritoky na jare, coz
je zpusobeno teplejSimi zimami, kdy spadne vice kapalnych srazek namisto pevnych
a vice snéhu roztaje uz v prbéhu zimy. Také tento jev pfispiva ke snizeni zasob vody
v lété.

Na Slovensku klesaji srazkové uhrny také, stejné tak i prltoky vody v Moravé ave
Vahu, to vie postupuje rychleji nez v Cechach.

Klicova slova: srazkové uhrny, pratoky vody, pomér pritokd ke srazkam, dlouhodoba
zména

E Geofyzikalni tstav AV CR, v. v. i., Praha, jstr@ig.cas.cz
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The course of precipitation totals and water flows
in rivers during the 20th century

Jaroslav Strestik

Whereas mean air temperatures have increased during the 20th century, though
supplemented by considerable fluctuations, and increase further, mean precipitation
totals in Prague as well as in the whole Bohemia during the same period slightly
decrease. This decrease is very small and is supplemented by considerable fluctuations
between subsequent years.

Similarly also mean annual flows in Vltava in Prague and in Labe in Décin decrease. The
construction of big dams on Vitava did not cause any jump in annual flows.

The correlation between precipitation totals in Prague and in whole Bohemia, as well
as between flows in Vitava and Labe, is high. It is also high between annual
precipitation totals and annual flows. The decrease of flows is a little less rapid than
the decrease of precipitation totals during the same period. This fact means that the
part of water from atmospheric precipitation which flows away from the territory of
Bohemia slowly increases and relatively smaller part here remains, and the
consequence is more often occurrence of droughts in summer and therefore the
necessity of irrigation. This trend is in summer more pronounced than in other
seasons. The increasing share of water which flows away from the territory of Bohemia
is caused by the decreasing ability of soil to retain the water, what is the consequence
of many factors, e.g. the decreased area of forests and the gradual packing of soil on
fields due to the riding of heavy mechanisms during the long time.

During the 20th century also winter flows have increased and spring flows have
decreased due to warmer winters, when more precipitation fall in liquid instead of
solid form and more snow have melts earlier, during winter. Also this effect
contributes to the reduction of water reserves in summer.

In the Slovakia precipitation totals and flows decrease too, as well as the flows in rivers
Morava and Vah, and this appears to be more rapid than in Bohemia.

Key words: precipitation totals, water flows, relation flows to precipitation, long-term
change

E Geophysical Institute AS CR, Prague, jstr@ig.cas.cz
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Tepelny ostrov mésta v chladném obdobi roku

Sona Sulovskd, Véra Koznarovad, Jifi Klabzuba

Povrchy v méstskych aglomeracich mizeme zjednodusené rozdélit na dvé skupiny:
s vegetaci a bez vegetace. Bez ohledu o jaky typ se jedna, ma kazdy povrch schopnost
absorpce zareni, které vede kjeho ohfivani. Kondukci je pak ohfivana k povrchu
prilehld vrstva vzduchu a konvekci se teplo dale prendsi do vyssich vrstev. Kromé toho
se energie se vyzafuje ve formé dlouhovinné radiace a tim dochdazi k ochlazovani
povrchu. Zchlazujici ucinky ma i spotifebovavani energie ve formé latentniho tepla pfi
vyparu.

Proces urbanizace podstatnym zplsobem méni pfirozené vlastnosti zemského
povrchu. Nahrazovani vegetace ve méstech budovami a cestami vede v porovnani
s nezastavénym okolim k narUstu teploty vzduchu. S rostouci teplotou roste i potfeba
chlazeni budov a automobilli a pouzivanim klimatizace vznikd dalsi odpadni teplo.
Oblast zvySené teploty v mezni a pfizemni vrstvé atmosféry nad méstem nebo
pramyslovou aglomeraci vyvoldva fenomén, ktery se nazyva tepelnym ostrovem
meésta.

Cilem predloZené prdace byla analyza teplotnich podminek v Praze v chladném obdobi
a posouzeni vlivu tepelného ostrova mésta. K tomuto ucelu jsme zpracovali databazi
denni maximalni a minimalni teploty vzduchu a synoptickou situaci pro obdobi let 1990
az 2009 z prazskych stanic Karlov, Klementinum a Ruzyné. Vysledky jsou zpracovany
v grafech a popsany pomoci zakladnich statistickych charakteristik. Vzajemny vztah
teplotnich charakteristik v centru a na okraji Prahy je popsan rovnicemi.

Klicova slova: urbanni meteorologie, tepelny ostrov mésta, Praha, teplota,
povétrnostni situace

Podékovani: Prispévek byl zpracovan a publikovan s podporou vyzkumného zaméru
MSM No. 6046070901 ,,Setrvalé zemédélstvi, kvalita zemédélské produkce, krajinné
a pfirodni zdroje”.

E Katedra agroekologie a biometeorologie, FAPPZ CZU, Kamyckd 957, 165 21 Pha 6 Suchdol,
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Urban heat island during the cold season of the year

Sona Sulovskd, Véra Koznarovd, Jifi Klabzuba

Urban agglomeration surfaces can be divided into two groups: with vegetation and
without vegetation. Irrespective of the type, each surface has an ability to absorb
radiation, which leads to warmth. The layer of air closest to the surface is heated by
conduction and the heat is transferred to the further layers by convection.
Furthermore, the energy radiates in the form of long-ray radiation and that leads to
cooling of the surface. The consumption of energy in the form of latent warmth during
evaporation also has cooling effects. The process of urbanization intrinsically changes
the natural characteristics of Earth’s surface.

Substituting vegetation in cities with buildings and roads leads to an increase in air
temperatures compared to non-urbanized surroundings. With increasing temperatures
the need to cool buildings and automobiles with air conditioning also increases and
more heat is created. The area of increased temperature in the boundary and surface
layer of the atmosphere above the city or industrial agglomeration creates
a phenomenon called the urban heat island.

The aim of this paper is to analyze heat conditions in Prague during the cold season
and evaluate the influence of the urban heat island. For this purpose we have created
a database of maximum and minimum air temperatures and a synoptic situation for
the period between 1990 and 2009 for the Karlov, Klementinum and Ruzyné stations.
The results are compiled into graphs and inscribed with basic statistical characteristics.
The reciprocal relationship between the temperature characteristics in the center and
peripheries is described with equations.

Key words: urban meteorology, urban heat island, Prague, temperature, weather
situation

E Department of agroecology and biometeorology, FAFNR, CULS Prague, 165 21 Praha 6 -
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Spatial changes of winter wheat yields in condition
of changing climate on Danubian lowland

Bernard Siska?, Jozef Takdé?,
Lenka Malatinska*, Martina Novédkova?

Evaluation of the climate change impacts of crop yields was based on simulations by
agro-ecological model DAISY.

Atmospheric data were processed in daily scale and meteorological elements involved
into vyield modeling were: mean, maximum and minimum air temperature,
precipitation, relative humidity, wind speed and sunshine duration. All input station
observations were quality controlled and homogenized in daily scale and then
recalculated to the ALADIN-Climate/CZ grid of 10 km horizontal resolution.

Sensitivity of yields was evaluated comparing average and 90 % probability (percentile)
of grain yields in time slices 1971 - 2000, 2071 - 2100.

The highest yields are simulated in Rye Island (except for shallow soils on gravels) and
nearby rivers Nitra, Vah and Hron. Variability of yields in regions with available water
in soil profile is relatively small. The most fertile soils of Slovakia occur also in these
regions.

On the other hand the high variability of yield was found on sandy loams, luvisols and
fluvisol. Shortage of precipitations in some years makes sandy soils very vulnerable
especially in northern part of the region. Seasonal distribution of rainfall significantly
influence variability of field crops yields on shallows and sandy soils.

Winter wheat rooting system is better prepared for occurrence of drought during
growing season and so grain yields vary less the yields of other crops. Especially during
ripening the transport of assimilates is blocked due to very high temperatures and
shortage of water in June. Average winter wheat yields exceed 5,5 t.ha™ on the most
of the evaluated territory and 90 % probability of winter wheat grain yields is more
than 4,5 t.ha™.

Except for regions of Rye Island and some stands near big river of western Slovakia
most of the evaluated area was recognized as the vulnerable region according to
variability of vyields. Increase of CO, concentration and consequent increase of
photosynthesis rate will positively affect the biomass and grain yields of winter wheat
on Danubian lowland. The highest effect was simulated for Haplic Chernozems on
Danubian lowlands.

Rise of winter wheat yields were simulated for time slices 2021 - 2050 and 2071 - 2100
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for most of the Western Slovakia as compared with 1971 - 2000. Yields of winter wheat

will decline after 2070 on all evaluated soils. Level of yields conditions of climate
change will not correspond with the theoretical positive effect of CO, photo
synthetically active radiation for spring barley and winter wheat crops for emission
scenarios SRES A1B.

Key words: winter wheat, climate change, yield, Danubian lowland
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the soil and their influence on soil production ability with regard to sustaining rational
crop production and Project FP6 No. 037005: Central and Eastern European Climate
Change Impact and Vulnerability Assessment
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Analyza nastupu fenologickych faz jedle bielej (Abies alba Mill.)
na Slovensku vo vztahu k faktorom prostredia

Jana Skvareninovd?, Zora Snopkovd?,
Jaroslav Skvarenina?

Praca analyzuje vysledky 14 rocénych fenologickych pozorovani jedle bielej (Abies
alba Mill.) na Slovensku v nadmorskych vyskach 240 — 940 m.

Pocas rokov 1996 — 2009 sa sledoval nastup vegetativnej fenologickej fazy ,prvé
majové vyhonky“ a generativnych fenologickych faz ,zaciatok kvitnutia, pIné kvitnutie,
prvé zrelé plody” na 28 fenologickych staniciach rozdelenych do dvoch skupin podla
nadmorskej vysky.

Prvé majové vyhonky sa vytvarali na 15. fenologickych staniciach do nadmorskej vysky
500 m priemerne od 4. 5. do 17. 5., a od 10. 5. do 24. 5. na 13 staniciach nad 500 m.
Zaciatok kvitnutia nastal priemerne 4. 5. — 23. 5. na fenologickych staniciach do 500 m
a 8.5.—28.5. nad 500 m. PIné kvitnutie sa zistilo do 500 m n. m. v intervale od 10. 5.
do 31. 5., prebiehalo priemerne od 14. 5. do 3. 6. vo vyske nad 500 m. Prvé zrelé plody
boli zaznamenané v priemere od 13. 9. do 29. 9. v nizsich oblastiach Slovenska, nad
hranicu 500 m n. .m. zrelost nastala 12. 9. - 24. 9.

Pri jarnych fenologickych fazach sa prejavil oneskoreny nastup medzi vyskovymi
skupinami 04 - 7 dni. Nastup jarnych fenologickych faz v obidvoch skupinach zavisi
od priemernej dvojmesacénej teploty vzduchu za mesiace april - maj.

Trendy nastupu vsetkych fenologickych faz sa posuvaju do skorsieho ¢asového obdobia
0 3,6 — 9,3 dna. Jesenna fenofaza prvé zrelé plody sa oneskoruje o 2,2 dna.

Klacové slova: fenoldgia, jedla biela, Abies alba Mill.,, priemerna teplota vzduchu,
Slovensko
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Start analysis of Silver Fir (Abies alba Mill.) phenological phases
in relation to the environmental factors in Slovakia

Jana Skvareninovd?, Zora Snopkovd?,
Jaroslav Skvarenina?

This work analyzes results of 14 years Silver fir (Abies alba Mill.) phenological
observations at altitudes 240 - 940 m a. s. l. in Slovakia.

During the years 1996 - 2009 the onset of vegetative phenological phase May first
shoots and generative phenological stages - beginning of flowering, full flowering and
the first ripe fruit were monitored on 28 phenological stations divided into two groups
according to altitude.

May shoots were firstly created at 15 phenological stations in altitude to 500 m on
average 4. 5. to 17. 5., at 13 stations over 500 m from 10. 5. to 24. 5. Beginning of
flowering occurred on average 4. 5. — 23 5. at the phenological stations to 500 m and
8.5. — 28. 5. over 500 m. Full flowering was found to 500 m above sea level range
from 10. 5. to 31. 5., above 500 m sea level taked place on average from 14.5. - 3. 6.
The first ripe fruits were recorded an average of 13. 9. - 29. 9. in the lower regions of
Slovakia, above 500 m the first ripe fruit was 12. 9. - 24. 9.

Spring phenological phases showed delayed onset between the altitude groups for 4
- 7 days. In examining the onset of spring phenological phases in both groups it
showed dependence of the two months average temperature for the months April —
May.

Trends of all phenological phases shift in the earlier period of about 3.6 to 9.3 days.
Autumn phenophase first ripe fruit is delayed by 2.2 days.

Key words: phenology, Silver Fir, Abies alba Mill., mean air temperature, Slovakia
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Sucasné trendy tvorby mikroklimy v chove zvierat

Jaroslav Sottnik

V objektoch pre chov zvierat, zvlast v uzatvorenych je bezpodmienecne nutné
stavebno-technickymi a prevadzkovymi opatreniami zabezpecit pozadovanu
mikroklimu.

Vetranie objektov pre chov zvierat je jednym z nevyhnutnych postupov, prostriedkom
na jej zabezpeclenie. Vetraci systém je sucastou technického vybavenie budov,
rovnako i mastalnych objektov pre chov zvierat. Vetracie systémy su navrhované pre
konkrétne podmienky chovu, pre jednotlivé druhy a kategdrie zvierat, klimaticku
oblast v nadvaznosti na stavebné a technologické riesenie objektov. Musia zohladnit
vietky Specifika, ktoré vyplyvaju z diferencovanych podmienok chovu. Ich hlavnou
Ulohou je odvod nadbytocného tepla, vlhkosti vzduchu a Skodlivych plynov
produkovanych v objekte. Ich dimenzia sa stanovuje z poZiadaviek na vetraciu
vykonnost, mnoZstva vetracieho vzduchu.

Dalou vyznamnou ulohou je kompenzacia zvy$enych tepldt vzduchu, jeho zvy$enym
pohybom v zmysle platnych zdsad vypoctu, kritérii pre jednotlivé druhy a kategédrie
zvierat a sucasne najnovsich poznatkov v danej oblasti. Su¢asne je poziadavka na
redukciu vysokych teplét vzduchu jeho ochladzovanim. Sudcasne stavebne
a technologické postupy umoziuju znizenie o cca 5 K.

Klticové slova : chov zvierat, tvorba mikroklima, vetracie systémy, redukcia tepla -
modifikacné systémy
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Present trends in creation of microclimate in animal husbandry

Jaroslav Sottnik

In buildings for animal husbandry, it is unconditionally necessary to create the required
microclimate by building-technical and operational measures.

Ventilation of buildings for animal breeding is one of the means how to provide it.
Ventilation system is a part of technical equipment in buildings and stalls for breeding
of animals. Ventilation systems are designed for particular breeding conditions, for
individual species and categories of animals, climate zone in connection to building
and technological method of solution. They must take into account all specificities,
which arise from differentiated breeding conditions. Their main role is exhaustion of
superfluous heat, air humidity and harmful gases produced in the building. Their
dimension is proposed from requirements on effectiveness of ventilation, amount of
ventilation air.

Another important role is compensation at increased air temperatures by its greater
movement according to valid principles of calculation of criteria for individual animal
categories and of the recent knowledge in the given sphere at the same time. There is
also requirement to reduce high temperatures of air by its cooling. Present building
and technological methods enable the decrease by approx. 5 K.

Key words: animal husbandry, creation of microclimate, ventilation systems, heat
reduction — modification systems
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Méreni infiltrace pld a jeji vyuziti
v protierozni ochrané

Martina Vicanovd, Frantisek Toman,
Tomds Masicek, Jana Kozlovsky Dufkovad,
Marcel Svoboda

Infiltraéni schopnost pudy rozhoduje o velikosti povrchového odtoku, ktery je ovlivnén
vyznamnou srazkovou udalosti nebo tanim snéhové pokryvky. V okamziku, kdy je pida
vodou plné nasycena, dochdazi kpovrchovému odtoku a v pfipadé vegetaci
nechranéného povrchu pudy k projeviim vodni eroze.

Cilem tohoto pfispévku bylo zhodnotit infiltraci ve vztahu k protierozni ochrané na
vybrané lokalité Vatin, nachdzejici se v katastrdlnim Gzemi Sazomin, na pozemku
strvalym travnim porostem. Méreni probihalo na zdjmovém Uzemi béhem
vegetacniho obdobi roku 2009, v obdobi od 5. 5. 2009 do 1. 10. 2009 a bylo provadéno
na zakladé terénnich pokusli metodou soustfednych valcli. Pro vyhodnoceni
hydrofyzikdlnich vlastnosti pady byly odebirany padni vzorky. U vyhodnoceni
terénniho méreni infiltrace byly pouZity empirické vztahy - rovnice Kostjakova.
Vysledky byly zpracovany formou tabulek a grafl. Grafické znazornéni predstavuje
prabéh vsakovaci rychlosti a kumulativni infiltrace na vybraném pozemku, v tabulkach
jsou uvedeny vysledky pldnich rozbor( (napf. objemova hmotnost pady, porovitost,
okamzita vlihkost pady, provzdusenost, a dalsi).

Infiltraéni schopnost je ovlivnéna hodnotami hydrofyzikalnich vlastnosti pldy, je zavisla
predevsim na okamzité vihkosti pady, kterou ovliviiuji srazkové uhrny a na pérovitosti,
ktera je ovlivnéna utuzenim pldy.Osety travni porost plni svou funkci jako ochrana
pred odnosem pudy napf. pfi pfivalovych srazkach a nasledné vodni erozi.

Nehomogenita namérenych hodnot muize byt zplsobena rliznymi faktory (vzduchem
uzavienym v pérech na zacatku pokusu, heterogenitou padniho profilu, preferenc¢nimi
cestami, nerovhomérnym rozdélenim vlhkosti, roztékanim prosakujici vody do stran
nad méné propustnou vrstvou ke konci pokusu).

Klicova slova: infiltrace, plida, voda, eroze

Pfispévek byl zpracovan s podporou vyzkumného zdaméru MSM6215648905
,Biologické a technologické aspekty udrzitelnosti fizenych ekosystém( a jejich
adaptace na zménu klimatu®.

E Ustav aplikované a krajinné ekologie, Mendelova univerzita v Brné, tomanf@mendelu.cz,
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Measurements of soil infiltration and their use
in erosion control

Martina Vicanovd, Frantisek Toman,
Tomads Masicek, Jana Kozlovsky Dufkovad,
Marcel Svoboda

Infiltration ability of the soil decides on the size of a surface runoff which is influenced
by significant precipitation event or melting snow. Surface runoff occurs in the
moment when soil is fully saturated by water and in case of unprotected soil surface
by vegetation which leads to soil erosion.

The aim of this paper was to evaluate an infiltration in relation to soil erosion
protection control on selected site (Vatin), located in Sazomin cadastral area, at land
with permanent grass cover. Measurements took place during the vegetation period
May 5th to October 1st, 2009 and were carried out based on field experiments using
concentric cylinders. Soil samples were collected after evaluation of hydrophysical
properties of the soil. Emperial relation — Kostjakov equation was used to evaluate
field measurements. The results were processed in the form of tables and graphs. The
graphical representation shows the infiltration rate and cumulative infiltration at the
selected site. The tables show soil analysis results (e.g. soil density, porosity,
instantaneous soil moisture, soil aeration and more).

Infiltration capacity is influenced by hydrophysical soil property values, it is mainly
dependent on immediate soil moisture which is affected by precipitation and by
porosity depending on soil compaction. Sown grass vegetation performs its function as
a protection against soil loss e.g., torrential rainfall and subsequent water erosion.

Inhomogenity of the measured values can be caused by various factors (air in the
pores at the beginning of the experiment, heterogenity of the soil profile, preferential
paths, uneven moisture distribution, dispersion of percolating water into the sides
over the less permeable layer at the end of the experiment).

Keywords: infiltration, soil, erosion

The paper was elaborated with the support of the research project MSM6215648905
"Biological and technological aspects of sustainability of controlled ecosystems and
their adaptation to climate change" — issued by the Ministry of Education, Youth and
Sports, Czech Republic.
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Vplyv pocasia na vihkost bukového opadu
vo vybranych porastoch pohoria Javorniky a v NP Slovensky Raj

Tomds Vida, Jaroslav Skvarenina

Predkladand praca prezentuje vysledky zdkladného vyskumu v oblasti podmienok
vzniku lesnych pozZiarov. Ciefom prace je poukazat ako pocasie a jeho zmeny vplyvaju
na vlhkostné pomery nadlozného humusu, konkrétne vrchnej vrstvy O, horizontu -
opadu. Vo vybranych porastoch katastra obce DIhé Pole v pohori Javorniky a katastra
obce HrabuSice v NP Slovensky Raj sme merali mikrometeorologické podmienky
a zaroven sme pomocou terénneho zariadenia na meranie vlhkosti jemného
organického materidlu sledovali zmenu vlhkosti opadu. Meranie teploty vzduchu
a relativnej vlhkosti vzduchu prebiehalo za pomoci terénneho meracieho zariadenia
s internym datalogerom — Minikin. VIhkost jemného organického materialu, v nasom
pripade opadu (bukového listia) sme merali za pomoci prenosného zariadenia ME
2000, TH Fine Fuel Moisture Meter. Samotnému meraniu predchddzala kalibracia
pristroja pri€om bola vytvorend kalibracna krivka pre meranie vlhkosti bukovych listov
v prvom roku po ich odpadnuti, pocas leta. Nutnost kalibrovat pristroj je dana zmenou
chemického zloZenia organického materidlu v ¢ase. V rbéznej faze rozkladu sa toto
chemické zloZenie meni, ¢o ovplyviiuje merany elektricky odpor. Terénne meranie sme
vykonali pocas letnych dni s anticyklondlnym typom poveternostnej situacie (Wal),
kedy sa vyskytuje najvysSie riziko vzniku poZiaru. Z predbeinych vysledkov mozeme
poukazat na jednoznacné zmeny vlhkosti opadu v ¢ase. Okrem zmeny vlhkosti medzi
driami nasledujucimi za sebou v procese postupného presusania nadlozného humusu
po vyskyte zrdzok sa prejavuje aj zmena vlhkosti po¢as dna korelujica so zmenou
vlhkosti vzduchu. Predpokladanym doélezitym faktorom je aj teplota pody a samotného
nadlozného humusu ako hlavny zdroj energie pre vyparovanie, ktora vsak v tejto faze
vyskumu nebola merand. Mikrometeorologické odliSnosti porastov rézneho veku
s rovnakou expoziciou alebo podobnych porastov s odliSnou expoziciou naznacovali
mozné rozdiely aj vo vlhkosti opadu, ktoré sa meranim potvrdili. Na zaklade merani
bola vlhkost opadu vyssia v poraste mladSsom oproti starSiemu ako aj v poraste
orientovanom severozapadne oproti juhovychodnej orientdcii podobného porastu.
Rozdiely vo vlhkosti opadu ako aj relativnej vihkosti jednotlivych porastov vsak neboli
Statisticky vyznamné.

Klacové slova: Cistiarensky kal, dnové sedimenty, EO — ekvivalentny obyvatel
Pod'akovanie: Tato praca bola podporena vedeckou grantovou agenturou VEGA, grant
¢. 1/0313/09 a 1/0515/08.
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Influence of weather on beech litter moisture in selected forest
stands of Javorniky Mts. and Slovensky Raj National Park

Tomds Vida, Jaroslav Skvarenina

In the work results of primary research of forest fire ignition condition issue is
presented. Field plots were choose in selected forest stands of Javorniky Mts. in DIhé
Pole district and in stands of Slovensky Raj National Park in Hrabucice district. In the
plots were measured microclimatic conditions with field temperature and relative
humidity sensor with build-in datalogger — Minikin. Moisture of fine fuel organic
matter, in this case moisture of beech leaves of top litter layer, we measured with
special field moisture meter ME 2000, TH Fine Fuel Moisture Meter from Wiltronics
Ltd. The Meter measures electrical resistance of a fine fuel sample, and converts this to
moisture content. This meter was developed specifically for the measurement of
vegetation fuels. Relationships between fuel moisture content and electrical resistance
were established for beech leaves in first year (through the summer) after its fall off.
Two linear relationships were found, one for moisture contents less than 9 % oven dry
weight, and the other for moisture contents between 9 and 200 % oven dry weight.
Importance to calibrate the meter is given by temporal chemical composition changing
of the decay organic matter that influences electrical resistance. Field measurement
was timing within nice summer days occurred during anticyclone weather situation
(Wal). During these days is usually the highest fire danger. According to a few measure
days is obvious watertight temporal change of litter moisture content. There is
moisture change between several days in row according to the gradually dry up
process of humus and soil layers after rain as well as moisture change within one day
(obvious in conditions of dry litter layer) correlated with air humidity. Important factor
of litter moisture change is evidently also temperature of soil and duff layers as a key
source of energy for evaporation. This factor was not measured vyet.
Micrometeorological differences of forest stands with different age and similar aspect
or stands with different aspect but similar composition foreshadowed possible
differences of litter moisture content, that were confirm by the measurement. The
litter moisture content was higher in the younger forest stand as in older one. Same
situation was in the stand orientated northwest where the moisture was higher than in
the southeast one. Differences of litter moister content as well as relative humidity
between forest stands were not statistically significant.

Key words: litter moisture, microclimate, Slovensky Raj National Park, Javorniky Mts
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Prispevok k poznaniu mikroklimatickych vlastnosti
porastu Fallopia sp.

Jaroslav Vido, Jozef Zverko

Invazne rastliny sa stavaju redlnou sucastou meniacich sa terestrickych ekosystémov
strednej Eurdpy. Aj napriek snahdm o ich likvidaciu a o prinavratenie novoobsadenych
habitatov do povodného stavu su tieto snahy, ¢asto len boj s veternymi mlynmi. Naviac
v ¢ase meniacich sa klimatickych podmienok sa progres invaznych rastlin zrychluje.
MozZno je na mieste otazka, ¢i nie je potrebné zacat brat invaziu rastlin (aj tych
¢lovekom zavle€enych), ako prirodzend zmenu ekosystémov v reakcii na meniaci sa
komplex prirodnych podmienok zahrnujuc aj klimu. Preto je potrebné zamerat sa aj na
vyskum vlastnosti tychto novovznikajucich habitatov.

V predkladanom prispevku sme sa zamerali na zhodnotenie teplotnych a vlhkostnych
pomerov porastu Fallopia sp..

Ciefom prispevku je poukdzat na potencidlne pozitivne mikroklimatické vlastnosti
zarastov tejto invaznej rastliny pre organizmy, v kontraste s mikroklimatickymi
podmienkami okolia.

Kliéové slova: invazné rastliny, mikroklima zarastov, Fallopia sp.
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Contribution of knowledge of microclimate
of Fallopia sp. stand

Jaroslav Vido, Jozef Zverko

The invasive plants are becoming the active member of the changing terrestrial
ecosystems in central Europe. In spite of the ambition to reduce the extension of these
invasive plants the expansion is going on. Perhaps, there is a question: “if it is not also
necessary to accept the invasion of these plants (those spreaded by the man) as
a natural adaptation of ecosystem to climate change”.

The aim of this submission is to point on potential positive microclimatic conditions (to
estimate temperature and humidity) in coppice-wood of the invasive plant Fallopia sp..
In addition, in time of global climate change the rate of extension of the invasive plants
and occurrence of their habitat is raising.

Key words: invasive plants, microclimate of coppice-wood, climate change, Fallopia sp.
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Rozdilnost fenologickych fazi rostlin prirozenych lesnich
a stepnich lokalit Moravy

Marie Vymazalova

V soucasnosti jsou zfejmé nejcennéjsim vyuZitim rostlinné fenologie analyzy spjaté
s globdlnimi zménami klimatického systému. Zaroven stoupa vyznam fenologie
v ekologii rostlinnych spolecenstev, coZz vybizi k formovani studii srovndvajicich
fenologické odezvy rlznych ptirozenych vegetacnich typl na sumdch efektivnich teplot
vzduchu ziskanych z pfimych teplotnich méreni.

Pro nizinné oblasti stfedni Evropy je charakteristickd mirna zima s ¢asnym, ale velmi
pozvolnym nastupem jara. K poruseni zimni dormance tak u rostlin dochazi pomérné
brzy, ale teplotni sumy potfebné pro nasledny fenologicky vyvoj narlstaji jen velmi
pomalu. Rostliny tak maji ,dostatek ¢asu“ k vyvoji vegetativnich i generativnich organa.
V souvislosti s pravé probihajicimi globdlnimi zménami klimatického systému vsak
dochazi stdle Castéji k pripadim, kdy teploty pod bodem mrazu a vyssi vrstva snéhové
pokryvky pretrvavaji az do konce btezna, pfipadné az do dubna. Ndsledné dochazi
k prudkému teplotnimu zvratu a primérné denni teploty vzduchu se rychle Splhaji
k 10 °C a vyse. Rostliny tak zlistavaji pomérné dlouho dormantni a po nahlém poruseni
zimni dormance pak rtizné reaguji na velmi rychle narUstajici teplotni sumy.

Cilem této studie bylo porovnani fenologického vyvoje lesni, xerotermni stepni
a kfovinné vegetace mezi roky svelmi odliSnym teplotnim nastupem jara.
K fenologickému pozorovani byla pouZita metoda fenologického mapovani krajiny
srovnavanim sezonniho vyvoje rostlinnych spoleéenstev v ¢lenitém terénu, kterou
poprvé predstavil Ellenberg v roce 1954. Pro fenologickd pozorovani bylo vybrano
84 lesnich lokalit vramci tfi hlavnich udoli Moravského krasu svegetaci svazl
Carpinion, Tilio-Acerion, Eu-Fagion a Quercion petraeae. Na 14-ti z téchto lokalit byly
umistény dataloggery pro pfima teplotni méreni. Dale bylo v jizni ¢asti Moravského
krasu sledovano 5 lokalit xerotermni stepni a kfovinné vegetace svazl Festucion
valesiacae a Geranion sanguinei, na vsech lokalitdch byla provadéna prima teplotni
méreni. Pro simulaci chybéjicich usekd prfimych teplotnich méreni byly vyuZity
algoritmy umélych neuronovych siti. Pro analyzy byly vypocéteny sumy primérnych
dennich teplot nad 0 °C a nad 5 °C od pocatku velkého vegetacniho obdobi a nad 10 °C
od poc¢atku malého vegetacniho obdobi.

Klicova slova: rostlinna fenologie, ekologie rostlinnych spolecenstev, Moravsky kras,
lesni vegetace, xerotermni stepni a kfovinna vegetace
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Dissimilarity in plant phenological stages of natural forest

and steppe vegetation of Moravia

Marie Vymazalova

Nowadays, the most valuable application of plant phenology are analyses related
to global changes in climatic system. Furthermore, increasing importance of phonology
in the ecology of plant communities invites us to make a phenological comparison
among various natural vegetation types. | was interested in their phenological
response to sum of effective air temperatures, which were assessed by the direct
temperature measurement. Central European lowlands are characterized by
temperate winter with early, but very slow start of spring. Although the plant winter
dormancy is broken rather early, the sum of effective air temperatures needed for the
phenological development increases very slowly. Therefore, plants have ,enough
time“ for vegetative and generative organ development. Due to recent global changes
in climatic system, there are more frequent occurrences of extreme temperature
events. That means, prolonged periods with temperatures below zero and high snow
cover persisting to the end of March, sometimes even up to April. Afterwards sharp
temperature change follows, with mean air temperatures rising rapidly to 10 °C and
more. Due to these abnormalities in weather, plants remain in dormancy for a longer
time. After the sudden brake of this dormancy, they show various responses to
increasing sum of effective temperatures. The aim of this study was the comparison of
the phenological development in forest, dry steppe and fringe vegetation among years
with distinct temperature conditions. Phenological observation was conducted using
phenological mapping of landscapes by comparing the seasonal development of plant
communities at different sites (this method was first proposed by Ellenberg in 1954).
Forest phenological observation (84 sites) was conducted in three main valleys of the
Moravian Karst district, within the vegetation alliances of Carpinion, Tilio-Acerion, Eu-
Fagion and Quercion petraeae. Dataloggers measuring direct temperature were placed
at 14 of the studied sites. For non-forest phenological observation were selected
5 localities of narrow-leaved steppe and dry herbaceous fringe vegetation of alliances
Festucion valesiacae and Geranion sanguinei. The temperature was measured at each
of the five sites. Obtained measurements were used to compute sum of effective air
temperatures above 0 °C and above 5 °C from the beginning of great growing season;
above 10 °C from the beginning small growing season.

Keywords: plant phenology, ecology of plant communities, Moravian Karst, forest
vegetation, narrow-leaved steppe and dry fringe vegetation
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Vliv vysky a délky trvani snéhové pokryvky
na plevele v jarnim jecmenu

Jan Winkler, Jan Brotan

Sledovéni zapleveleni probihalo v dlouhodobé monokulture jarniho je¢mene, ktera je
na polni pokusné stanici v Zabcicich. Dlouhodoby primérny roéni uhrn srazek &ini
481 mm, dlouhodoby pramér teplot je 9,2 °C. Sledovani vysky a doby trvani snéhové
pokryvky bylo provadéno v sedmidennich intervalech. Zapleveleni bylo vyhodnocovano
pred aplikaci herbicid( v porostech jarniho je€mene. Terminy vyhodnoceni byly 13. 5.
2005; 22. 5. 2006 a 28. 4. 2007. Pocty jedinch jednotlivych druhl plevell byly
zjistovany na plode 1 m? Udaje o zapleveleni byly vyhodnoceny analyzou DCA
a nasledné CCA.

Na zdkladé méreni miZeme konstatovat, Ze zima na prelomu let 2006 a 2007 méla
velmi kratce trvajici snéhovou pokryvku. Prvni snih napadl 2. 11. a posledni roztal
22. 3., souvisla snéhova pokryvka trvala 11 dni, suma vysky snéhu cinila 1529 mm.
Zima na prelomu let 2005 a 2006 meéla naopak velmi dlouhotrvajici snéhovou
pokryvku. Prvni snih napadl 21. 11. a posledni roztal 23. 3., souvisla snéhova pokryvka
trvala 96 dni, suma vysky snéhu cinila 10595 mm. Z hlediska doby trvani snéhové
pokryvky byla zima na prelomu let 2004 a 2005 prdmérnd. Prvni snih napadl 20. 1.
a posledni roztal 17. 3., souvislda snéhova pokryvka trvala 39 dni, suma vysky snéhu
Cinila 3290 mm. Vysledky analyzy CCA jsou signifikantni na hladiné vyznamnosti
a = 0,002, pro vsechny kanonické osy. Na zakladé vysledkd této analyzy mizeme zjistit
vliv doby trvani a vysky snéhové pokryvky na jednotlivé druhy plevell. Z vysledki
vyplyva, Ze dlouhd délka trvani avyssi snéhova pokryvka muze vyrazné ovlivnit
nasledné zapleveleni jarniho je€mene. Pficemz dlouhotrvajici a vyssi snéhova pokryvka
vytvari predpoklady pro vyssi vyskyt Amaranthus sp., Echinochloa crus-galli, Lamium
purpureum, Stellaria media a Veronica polita. Snih pravdépodobné zajistuje dostatek
vody v obdobi kliceni a muazZe stimulovat tyto druhy kvy$sSimu vzchazeni. OvSsem
nékteré druhy dlouhotrvajici a vyssi snéhovou pokryvku nesnaseji a z vysledkd vyplyva,
Ze se jednd o tyto druhy: Galium aparine, Lamium amplexicaule a Veronica persica.
Tyto druhy patrné dobre snaseji holomrazy a nepotfebuji snéhovou izolaci. Tyto
vysledky naznacuji zajimavou souvislost mezi snéhovou pokryvkou a zaplevelenim
vjarnim obdobi. Kformulaci pfesnéjSich zavéru je potfebné ve sledovani dale
pokracovat.

Klicova slova: plevele, jarni je¢men, snih
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The effect of height and duration of snow cover
on weeds in spring barley

Jan Winkler, Jan Brotan

The weed monitoring was carried out in the long-term monoculture stand of spring
barley in the experimental field station in Zabcice. The long-term average of annual
precipitation is 481 mm and the long-term temperature average is 9.2 °C. Monitoring
of height and duration of snow cover was carried out in the seven-day intervals. Weed
infestation in spring barley stands was evaluated before the application of herbicides.
Dates of evaluations were 13. 5. 2005, 22. 5. 2006 and 28. 6. 2007. Achieved data of
weed infestation were evaluated by the DCA analysis and subsequently by CCA
analysis. Based on measurements we can claim that winter between years 2006 and
2007 had very short duration of snow cover. The first snowfall was 2. 11. 2006 and the
last snow thawed 22. 3. 2007, continuous snow cover lasted 11 days, the sum of snow
layer height was 1529 mm. The winter between years 2005 and 2006 had much longer
duration of snow cover. The first snowfall was 21. 11. 2005 and the last snow thawed
23. 3. 2006, continuous snow cover lasted 96 days, the sum of snow layer height was
10595 mm. The winter between years 2004 and 2005 was average. The first snowfall
was 20. 1. 2005 and the last snow thawed 17. 3. 2005, continuous snow cover lasted
39 days, the sum of snow layer height was 3290 mm. CCA analysis showed significant
results at a = 0.002 for all canonical axes. Based on the results of CCA analysis we can
determine the impact and duration of snow cover on the various types of weeds. The
obtained results show that long duration and high snow cover can significantly affect
the subsequent weed infestation of spring barley. These conditions are advantageous
for higher infestation by Amaranthus sp., Echinochloa crus-galli, Lamium purpureum,
Stellaria media and Veronica polita. Thawing snow is able to provide enough water
during the germination of these species and can stimulate them to higher emergence.
But results also showed that some species have lower tolerance to long-lasting and
high snow cover. These are Galium aparine, Lamium amplexicaule and Veronica
persica. These species have apparently high tolerance to very low temperatures and do
not need isolation provided by snow layer. These results show an interesting
relationship between the snow conditions and weed infestation in spring. It is
important to realize that this is only a three-year observation and further monitoring is
necessary to provide more precise conclusions.

Key words: weeds, spring barley, snow
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