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REGIONALNi KLIMATICKY MODEL ALARO-CLIMATE,
VALIDACE EXPERIMENTU S ROZLISENIM 25 KM

ALARO-CLIMATE REGIONAL CLIMATE MODEL:
VALIDATION OF EXPERIMENT AT 25 KM HORIZONTAL
RESOLUTION

Abstrakt:
Regionalni klimaticky model ALARO-Climate byl vyvinut z konfigurace numerického pfedpovédniho modelu
ALADIN cy36, ktera byla nedavnou ptedpovédni provozni verzi v CHMU. Oproti konfiguraci ALADIN-



Climate/CZ disponuje soucasna verze modelu ALARO-Climate mimo jiné prognostickym schématem
mikrofyziky obla¢nosti a srazek a hluboké konvekce se srazkami. Zminéna schémata jsou koncipovana tak, aby
bylo mozné model spustit i pro velmi jemny krok horizontalni sité, kdy je hluboka konvekce ¢astecné rozlisena,
pri zachovani relativné nizkych dodateénych naklad na vypocty. V tomto ¢lanku piedkladame validaci verze s
rozliSenim 25 km fizené reanalyzou ERA-40 pro obdobi 1961-1990, ktera slouzi jako vychozi pro pfipravovany
experiment v rozliSeni 6 km. Model je schopen realn¢ simulovat sezonni pole pfizemniho tlaku vzduchu nad
Evropou a roéni chod teplot i srazek v Ceské republice. Nadhodnocuje vSak uhrny srazek ve vech mésicich, coz
je disledkem mimo jiné vétsiho poctu dni se slabym destém (do 1 mm/den). Maximalni denni teploty vzduchu
jsou v modelu niz§i nez v pozorovanych datech, k podhodnoceni dochdzi téz u primérnych teplot a denni
amplitudy teploty vzduchu. Soucasné podhodnoceni teplot a nadhodnoceni srazek muze Castecné souviset
s nadhodnocenim nizké oblacnosti v modelu, které se objevuje na jafe, v 1ét€ a na podzim. Nejsou tim ale
vysvétleny tytéz problémy v zimé, kdy je celkové oblacnost modelovana ve shodé s Fidici reanalyzou.

Abstract

The ALARO-Climate regional climate model is based on the ALADIN cy36 numerical weather prediction
model recently used for operational weather forecasting at the Czech Hydrometeorological Institute. The current
model version includes improved prognostic schemes of cloud and precipitation microphysics and moist deep
convection. The schemes are designed to run the model at resolutions up to a very fine mesh-size where moist
deep convection is partly resolved, but with a minimal overhead in the computational costs. In this paper, we
present a validation of the ALARO-Climate experiment at 25 km horizontal resolution driven by ERA40
reanalysis for the period 1961-1990. The analysed simulation serves as a basis for the forthcoming experiment
with 6 km resolution. The model is capable of reliably simulating seasonal sea level pressure fields in Europe
and the annual cycle of air temperature and precipitation in the Czech Republic. However, precipitation amounts
are overestimated in all months which are due to, among other reasons, a higher number of light precipitation
days (up to 1 mm.day'). Maximum and mean daily temperatures, and also daily temperature ranges, are
generally lower in the model than observed. The simultaneous underestimation of temperatures and
overestimation of precipitation may partly be associated with the overestimated low cloud cover, appearing in
spring, summer, and autumn. However, this cannot explain the same deficiencies in winter when the simulated
cloud cover is in an agreement with the driving reanalysis.
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TRYSKOVE PROUDENI A LETECKA DOPRAVA
NAD SEVERNIM ATLANTIKEM

JET STREAM AND AIR TRANSPORT
OVER THE NORTH ATLANTIC

Abstrakt:

V letecké dopravé neustale existuje snaha zvySovat letové vykony a snizovat tim ndklady na provedeni letu.
K tomuto ucelu se u transoceanskych letd vyuziva predevsim tryskové proudéni. S ohledem na né&j byl vytvoren i
soucasny zpusob organizace letového provozu nad severnim Atlantikem. Zamérem této prace je posoudit
casovou efektivitu transatlantickych lett vyuZivajicich tryskové proudéni. K tomuto posouzeni byl vybran
vzorek sestavajici ze 47 transatlantickych letl ve sméru na zapad i na vychod na tfech linkach. Pro jejich
vyhodnoceni byla pouzita malo pfesna, av§ak volné dostupna data. Doba uvazovaného letu po skutené trati byla
porovnana s dobou odpovidajiciho letu po mirné upravené ortodromické (nejkratsi mozné) trati, pficemz do obou
téchto letd byla zanesena data o tryskovém proudéni odpovidajici ¢asu i vysce letu. Porovnany byly doby celych
hladinovych leti a doby pouze ocednskych casti leti. Bylo prokdzano, Ze samotnd oceanska cCast traté
transatlantickych letl je ¢asoveé vyhodna, avsak jeji vyuziti pfinasi prodlouzeni traté, které tuto asovou Usporu
znaén¢ snizi, nebo zcela vycerpa, pficemz vétsich ¢asovych uspor se dosahuje u letti na zapad.



Abstract:

In air transport, there is a constant effort to increase flight performance and thus decrease flight operation costs.
In transatlantic flights operations the jet stream is used for this purpose. The current method of air traffic
organization over the North Atlantic was designed with respect to it. The aim of this paper is an assessment of
the time effectiveness of transatlantic flights which use the jet stream. A sample of 47 westbound and eastbound
transatlantic flights of three airlines was chosen for this assessment. Data of little accuracy, yet freely available,
were used for their evaluation. The duration of the flight considered along the real route was compared with the
duration of the corresponding flight along the slightly modified great circle (the shortest possible) route with jet
stream data from corresponding time and flight levels incorporated in both of these flights. The durations of
cruise flights and the durations of only the oceanic parts of flights were compared. It was proven that the oceanic
part of transatlantic flights saves time, but its use causes route lengthening which reduces or even depletes the
time saved while higher time savings are gained during westbound flights.
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VLIV VYVOJE REGIONALNIHO KLIMATU NA
EKOSYSTEM LUZNIHO LESA V LETECH 1951-2012
CAST III. - BYLINY
THE IMPACT OF REGIONAL CLIMATE CHANGE ON THE
FLOODPLAIN FOREST ECOSYSTEM FROM 1951 TO 2012.
PART III. - HERBS

Abstrakt:

Fenologicka pozorovani a udaje, které jsou prezentovany a zpracovany v této studii byly pozorovany ve stiedni
Evropé, v jizni ¢asti Ceské republiky v obdobi 1951-2012. Sledovana plocha se nachazi v ekosystému luzniho
lesa, v nive feky Dyje, nedaleko od centra Lednice ( 48°48'22"N, 16°46'32"E), na skupiné lesnich typti Ulmi-
fraxineta carpini. V ¢asovém rozpéti Sedesati dvou let se primérna ro¢ni teplota vzduchu v této oblasti zvysila o
1,5 °C a primérna jarni teplota se zvysila o 2,0 °C. Vzristajici teplota vzduchu za dané obdobi nezlstala bez
vlivu na fenologické projevy bylin. Byliny, obdobné jako kefe i stromy, citlivé reaguji na teplotu vzduchu a z
dlouhodobého hlediska i na vyvoj soucasného klimatu. U vSech sledovanych druhti bylin v habrojilmové
jasenin€ (Ulmi-fraxineta carpini) se v letech 1951-2012 posunul zacatek kveteni v priméru o 12,5 dni do
vzduchu za obdobi Sedesati dvou rokti o 2 °C nemélo negativni vliv na zdravi a reprodukéni proces sledovanych
druhti bylin.

Abstract:

The phenological observations and data which are presented and elaborated in this study were observed in
Central Europe, in the southern part of the Czech Republic from 1951 to 2012. The experimental site is situated
in an ecosystem of floodplain forest in an alluvial plain of the River Dyje near the town of Lednice in South
Moravia (48°48"22"N, 16°46'32"E) in the forest type group Ulmi-Fraxineta carpini. Over a time span of 62 years,
the average annual temperature in this area has increased by 1.5 °C, and the average spring temperature has
increased by 2.0 °C. During the period observed, the dates of the beginning of the flowering of lungwort
(Pulmonaria officinalis) advanced by 13.1 days and full flowering by 13.5 days, in the case of the yellow star of
Bethlehem (Gagea lutea) the dates of the beginning of flowering advanced by 13.5 days and full flowering by
11.7 days, in the case of Thalictrum thalictroides (Isopyrum thalictroides) by 11.7 and 9.2 days, in the case of
hollowroot (Corydalis cava) by 14.2 and 7.6 days, in the case of yellow anemone (Anemonoides ranunculoides)



by 14.6 and 8.4 days, in the case of lesser celandine (Ficaria verna) by 12.0 and 7.3 days, in the case of wood
vetch (Viola reichenbachiana) by 12.3 and 8.7 days, in the case of spring pea (Lathyrus vernus) by 8.4 and 6.0
days, in the case of herb Paris (Paris quadrifolia) by 10.4 and 11.0 days and ramsons (4//ium ursinum) by 14.0
and 15.9 days. Overall, the phenological events of the herb component advanced the beginning of flowering by
12.4 days and full flowering by 9.9 days. The conclusion of this study is that the phenology of herbs in the
floodplain forests of South Moravia has been influenced by regional climate change. It has changed in correla-
tion with an increase of the annual and spring air temperatures. For each herb species, the sums of effective
temperature with a threshold value of 5 °C were detected.
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MERENI USAZENYCH SRAZEK V CESKE REPUBLICE
V LETECH 2011-2013
DEPOSITED PRECIPITATION MEASUREMENT IN THE
CZECH REPUBLIC FROM 2011-2013

Abstrakt:

Hlavnim tématem této studie je vyhodnoceni pfispévku mnozstvi usazenych srazek (US) k celkovému thrnu
padajicich srazek (PS). Pro méfeni mnoZstvi usazenych srazek byly pouzity pfistroje navrzen¢ a vyrobené
v Ustavu fyziky atmosféry AV CR. K méfeni mnozstvi padajicich srazek bylo vyuzito ¢lunkovych srazkoméri.
Predkladany ¢lanek sumarizuje vysledky méfeni na tfech stanovistich: Praha-Suchdol (hlavni mésto), Polednik
(Sumava) a Smédava (Jizerské hory). Dvé z vyuzitych stanic jsou umistény v horskych oblastech Ceské
republiky. Pro vSechny stanice byly vypocitany celkové denni priméry US, které dosahly nasledujicich hodnot:
0,074 mm pro Suchdol, 0,112 mm pro Polednik a 0,103 mm pro Smédavu. Dale byly vyhodnoceny primérné
uhrny US, pripadajici na den s vyskytem US, kde byly ziskany nasledujici hodnoty: 0,136 mm, 0,276 mm a
0,289 mm pro Suchdol, respektive Polednik a Smédavu. Obdrzené vysledky byly porovnany s hodnotami
publikovanymi v literatufe. Pro vSechny stanice byl rovnéz stanoven pomér mezi usazenymi a padajicimi
srazkami. V prosinci 2013 byl tento pomeér pro Prahu-Suchdol 95,2 %.

Abstract:

The main topic of this study is the evaluation of the contribution of deposited precipitation (US) to the falling
precipitation (PS) amount. An automatic device for US weight measurement developed and produced at the
Institute of Atmospheric Physics was used. The tipping bucket rain gauges were used for the PS measurement.
The present article summarizes the results of the measurements of deposited and falling precipitation in three
localities: Prague-Suchdol (capital of the Czech Republic), Polednik (Bohemian Forest) and Smédava (the
Jizerské hory Mts.). The two latter stations are situated in the mountainous part of the Czech Republic. For each
of stations mentioned, the daily averages of the US totals were determined by the value: 0.074 mm for Suchdol,
0.112 mm for Polednik, and 0.103 mm for Smédava. Further, the mean daily US sums were evaluated for the
days with the occurrence of this precipitation only by the values 0.136 mm, 0.276 mm, and 0.289 mm for the
Suchdol, Polednik, and Smédava stations, respectively. The results obtained were compared with the findings
published in the literature. In the each of stations, the ratio between deposited and falling precipitation was
determined as well. For the Suchdol station, this ratio reached 95.2% in December 2013.
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