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EXPOZICNI INDEX AOT40 JAKO NASTROJ PRO ODHAD UCINKU
PRIZEMNIHO OZONU NA EKOSYSTEMY

EXPOSURE INDEX AOT40 AS A TOOL FOR ASSESSMENT
OF GROUND-LEVEL OZONE IMPACT ON ECOSYSTEMS

Abstrakt:

Expoziéni index AOT40 vytvofeny v ramci kritickych trovni UN/ECE je nastrojem bézné pouzivanym pro
vymezeni geografickych oblasti s vegetaci potencialné ohroZenou zvysenymi koncentracemi ptizemniho ozonu.
Na uzemi Ceské republiky se koncentrace piizemniho ozonu monitoruji od r. 1992. Kazdoroéné se podita
hodnota AOT40 pro lesy i zemédé&lské plodiny. Clanek prezentuje srovnani hodnot AOT40 pogitanych pro
hodiny 8-18 hod UTC, pevné stanovené pro celou Ceskou republiku a pro celé vegetatni obdobi, tak jak je
provadén v CHMU, a pro hodnoty AOT40 spoétené pro tzv. “hodiny s dennim svétlem” vymezené hodnotou
globalniho zafeni rovnou nebo v&tsi nez 50 W.m™. Jako vstupni udaje byly pouzity 30 min koncentrace
pfizemniho ozonu ze 24 stanic, které méfi soucasn¢ ozon i globalni zafeni. Vysledky ukazuji, ze relativni
diference jsou piekvapivé nizké. To potvrzuje opravnénost naseho zjednoduseného piistupu, kdy identické
obdobi dne je aplikovano pro vypocet na celém tizemi statu a po celé vegetacni obdobi. Tento pfistup podporuje
v soucasné dob€ i finalni navrh dcefiné smérnice EU pro ozon COM (2000)613 final, kde se pfedpoklada
stanoveni fixnich hodin jednotné pro celé izemi EU. Nase vysledky naznacuji, ze by bylo vhodné rozsitit dobu
vypoétu z 8-18 hod UTC (jak je dosud pouzivana v CR) na 8-19 hod UTC, aby nebyla vysledna hodnota AOT40
ochuzovana o denni koncentrace nad prahovou hodnotou 40 ppb, které se vyskytuji na horskych stanicich.
Finalni navrh dcefiné smérnice EC pro ozon stanovuje denni periodu pro vypocet AOT40 na 8-20 hod CET
(tedy 7-19 hod UTC).

Abstract:

Role of daylight hours included in calculation for resulting exposition. The AOT40 exposure index developed
within the context of the UN/ECE as a critical level is a tool commonly used to assess the geographical areas with
vegetation potentially at risk due to elevated ground-level ozone concentrations. Ground-level ozone has been
monitored over the territory of the Czech Republic since 1992. AOT40 both for forests and crops are calculated
annually. The paper provides a comparison of AOT40 values calculated for fixed hours 8-18 h UTC throughout
the Czech territory over the entire vegetation period as it has been carried out in the Czech Hydrometeorological
Institute and for AOT40 values calculated for “daylight hours” defined by global radiation equal or greater than



50 W.m?. The 30 min ground-level ozone concentrations recorded at 24 stations providing collocated
measurements of ground-level ozone and global radiation have been used as input data. The results show that
relative differences are surprisingly low. This enable us to maintain the simple approach with the “daily window”
applied uniformly over the entire territory of the Czech Republic throughout the entire vegetation period. This is
in accordance with the view expressed in the final draft of EC (European Communities) daughter directive for
ozone COM (2000)613 final recommending to use the fixed hours within the entire EU territory. Due to our
results it is reasonable to broaden the “daily window” from 8-18 h UTC (as used in the Czech Republic so far) to
8-19 h UTC in order not to loose the daytime ozone concentrations above the threshold of 40 ppb occurring at the
mountain stations. This is, however, in discrepancy with the final draft of EC daughter directive for ozone
recommending to broaden the “daily window” from 8-18 h UTC to 6-18 UTC (8-20 h CET).
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SIMULACE EXTREMNICH TEPLOTNICH JEVU
GLOBALNIMI CIRKULACNIMI MODELY, STATISTICKYM DOWNSCALINGEM
A STOCHASTICKYM GENERATOREM

SIMULATION OF EXTREME TEMPERATURE EVENTS
USING GENERAL CIRCULATION MODELS, STATISTICAL DOWNSCALING
AND STOCHASTIC GENERATOR

Abstrakt:

Extrémni povétrnostni a klimatické jevy znacné ovlivituji ekosystémy a lidskou spoleCnost. Piesto se ud¢€lalo
relativné malo co se tyCe extrémnich teplot vzduchu v globalnich cirkulacnich modelech (GCM) a studiich
statistického downscalingu, ackoli se ukazuje, Ze disledky mozné klimatické zmény jsou spiSe dany zménami
variability klimatu a extrémnich jevl neZ zménami pramérnych hodnot klimatickych prvkii. Obsahem této studie
je posouzeni schopnosti GCM, statistického downscalingu a stochastického generatoru pocasi reprodukovat
pozorované vlastnosti extrémnich teplotnich jevii. Na Sesti stanicich ve stfedni Evropé byly analyzovany
maximalni denni teploty vzduchu v letnim obdobi (kvéten — zafi) a minimalni denni teploty v zimnim obdobi
(listopad — btezen) za roky 1961-1990. Teplotni fady ziskané metodou statistického downscalingu byly spocteny
pomoci linearni regrese s krokovym vybérem prediktort. Jako prediktory byly pouzity vysky hladiny 500 hPa a
relativni topografie 1000/500 hPa nad oblasti pokryvajici velkou ¢ast Evropy a pfilehly Atlantsky ocean.
Tticetileté denni fady byly ziskdny pomoci stochastického generatoru Met & Roll. Model generatoru zahrnuje
Ctyfi meteorologické charakteristiky simulované v dennim kroku, a to maximdlni a minimalni teplotu, tthrn
srazek a sumu globalniho zafeni. Srovnani ukazuje, ze Zadny z modelil nema obecné lepsi vysledky nez ostatni
co se tyCe simulace extrémnich teplotnich jevii ve stfedni Evropé. Model ECHAMS3 je nejlepsi z modeld
v simulaci studenych vin a oba modely ECHAM3 i CCCM2 jsou celkem tuspéSné v reprodukci Cetnosti a
nékterych vlastnosti teplych vin. Ve vSech fadach ziskanych statistickym downscalingem je podhodnocena
cetnost horkych i studenych vIn. Souvisi to s nerealistickou symetri¢nosti rozdéleni mezidennich zmén teploty a
nadhodnocenou mezidenni proménlivosti. Stochasticky generator je zfejmé nejvhodnéjsim pro simulaci ¢etnosti
horkych vin, zatimco vyskyt studenych vin vyrazné podhodnocuje.

Abstract:

Extreme weather and climate events severely influence ecosystems and human society. Nevertheless, relatively
little work has been done as regards extremes of surface temperature in general circulation model (GCM) and
downscaling studies even though it appears to be clear that impacts of climate change would result mainly from
changes in climate variability and extreme events. This study concentrates on the comparison of heat wave and
cold wave characteristics in (i) observation, (ii) GCM simulated control climates (ECHAM3 and CCCM2
GCMs), (iii) statistical downscaling from observation, (iv) statistical downscaling from GCMs and (v) stochastic
weather generator. As for the area involved, six sites in central Europe and the nearest gridpoints corresponding
to the stations are analyzed. Observations cover the period 1961-1990. The downscaling method used is a
stepwise multiple regression of 500 hPa height and 1000/500 hPa thickness gridpoint values over most of Europe
and adjacent Atlantic Ocean. Two methods of enhancing the downscaled variance to become equal to that
observed are compared, namely the inflation of variance and white noise addition. Synthetic daily temperature



series were produced by the stochastic weather generator Met&Roll. It deals with four daily weather
characteristics, maximum and minimum temperature, sum of global solar radiation and precipitation amount.
Standardized anomalies of maximum and minimum temperature are modelled by the first order autoregressive
model and their means and standard deviations are conditioned by a precipitation occurrence and day of the year.
Two runs of the weather generator were analyzed, namely, one considering and one neglecting the annual
variation of lag-0 and lag-1 correlations among maximum and minimum daily temperature and solar radiation.
Since downscaled temperature series reproduce the observed means and variances, for a fair comparison between
GCMs and downscaling the distributions of GCM-produced temperatures were re-sized to have the observed
mean and standard deviation. The comparison shows that none of the models yields generally better results than
the others as regards the simulation of extreme temperature events in central Europe. The ECHAM3 GCM is the
best among the models in simulation of cold waves (although the unadjusted temperatures are too high) and both
the ECHAM3 and CCCM2 GCMs are fairly successful in reproducing frequencies and some other properties of
heat waves, e.g. the temporal evolution with the highest temperature typically reached in the second half of their
duration. Too low frequency of both heat and cold waves in the downscaled time series is influenced by the
unrealistic symmetry of the day-to-day temperature change distribution and (if variance is retained by adding
white noise) by a too high interdiurnal variability. The stochastic weather generator reproduces most of the heat
wave properties in a good agreement with observations; on the other hand, the simulation of cold waves is
unrealistic since the generator strongly underestimates frequencies of extreme cold days.
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KLIMATOLOGICKA DATABAZE CLIDATA — DATOVY MODEL
A JEHO APLIKACE

CLIMATOLOGICAL DATA BASE CLIDATA. DATA MODEL
AND ITS APPLICATION

Abstrakt:

Druha &ast informaci o datovém modelu databaze pouzivaném v aplikaci CLIDATA®. Clanek popisuje hlavni
datové tabulky klimatologické aplikace CLIDATA®™ a n&které moznosti jejich vyuziti. Tato aplikace je od 1.
ledna 2000 v rutinni, provozu na poboéce CHMU v Ostravé. Aktualni poéty zaznamil v hlavnich datovych
tabulkach (RDATA, MDATA, NDATA, EDATA, MET PHENOMENA a INTESITY RAINFALL) spolecné
s poftem stanic jsou uvedeny v tabulce. Poslednd ¢ést €lanku informuje o moznosti vybéru dat z aplikace
CLIDATA®.

Abstract:

Second part of CLIDATA" information about database data model used in CLIDATA". The paper describes the
main data tables in CLIDATA® climatological application and some possibilities how to use them. That
application is in routine use since 1* January 2000 with the Czech Hydrometeorological Institute in Ostrava. The
actual numbers of records in main data tables (RDATA, MDATA, NDATA, EDATA, MET PHENOMENA and
INTENSITY RAINFALL) together with the number of stations inside is given in the table. At the last part of the
paper holds information about data mining from CLIDATA® application.

INFORMACE - INFORMATION

Horky, Z.: Den otevienych dveii v Ceském hydrometeorologickém tistavu v roce 2001.

Pretel, J.: Informace o VI. Plenarnim zasedani pracovni skupiny II. mezinirodniho panelu klimatické zmény
IPCC.

Typy povétrnostnich situaci na izemi Ceské republiky v roce 2000.

Typy poveternostnych situacii na tizemi Slovenskej republiky v roku 2000.

Pokyny pro autory.

OSOBNI ZPRAVY — PERSONAL COLUMN
Havranek, P.: Zemiela Dagmar Vitkova, prom. fyz., CSc.

RECENZE - REVIEW

Kakos, V.: Dvé miniknizky o meteorologii






