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PHARE PROJECT EU/93/AIR/22
LOCAL STUDIES OF AIR QUALITY IN THE CITIES OF BRATISLAVA AND KOSICE -
NATIONAL NEEDS ASSESSMENT OF AIR POLLUTION

IVAN HOLOUBEK !, PAVEL CUPR !, MARCO CREMONINI?, PAOLO LOMBARDO 2, IAN STENHOUSE 3, ANTON KOCAN*

' RECETOX - TOCOEN & Assoc., Kotlaiska 2, 611 37 Brno, Czech Republic
2 D’Appolonia S.p.A., Via San Nazaro, 19-Genova, ltaly

7 Hale Road, Altrincham, Cheshire WA14 2EE, UK

* UPKM, GC/MS Laboratory, Limbova 14, 833 01 Bratislava, Slovakia

The Ministry of the Environment of the Slovak Republic promoted the project entitled “Phare Project EU/93/AIR/22
Local Studies of Air Quality in the Cities of Bratislava and KoSice National Needs Assessment of Air Pollution™, with
the financial support of the European Union (PHARE Programme). Average life expectancy for the Slovak population
is reported as one of the shortest in Europe. From this reason the MOE SR have prepared a comprehensive study
which was focused on the improvement of a national strategy for air pollution control including the risk assessment of
air pollution. The specific objectives of this study were: identification and analysis of available data on main emission
sources of volatile organic compounds (VOCs), persistent organic pollutants (POPs) and heavy metals, quantification
of emissions, based on available data, implementation of sampling and analytical procedures for ambient air samples
and implementation of QA/QC procedures, in accordance with European and international guidelines and specifi-
cations, ambient air quality measurements and assessment, comparing the results from measurements with national or
international standards and baseline risk assessment Samples were collected in 20 selected sampling locations
throughout Slovakia during one year in order to evaluate seasonal variations. This paper describes the results of risk
assessment.

PHARE PROJEKT EU/93/AIR/22
,LOKALNE STUDIE ZNECISTENIA OVZDUSIA V BRATISLAVE A KOSICIACH -
ZHODNOTENIE MOZNOSTI NA ZLEPSENIE KVALITY OVZDUSIA V SR“

IVAN HOLOUBEK !, PAVEL CUPR !, MARCO CREMONINI?, PAOLO LOMBARDO 2, IAN STENHOUSE 3, ANTON KOCAN*

' RECETOX - TOCOEN & Assoc., Kotlaiska 2, 611 37 Brno

2 D’Appolonia S.p.A., Via San Nazaro, 19-Genova, ltaly

7 Hale Road, Altrincham, Cheshire WA14 2EE, UK

* UPKM, GC/MS Laboratory, Limbova 14, 833 01 Bratislava

PHARE projekt EU/93/AIR/22 ,,Lokéalne Studie znecistenia ovzduSia v Bratislave a KoSiciach - zhodnotenie moZnosti
na zlepSenie kvality ovzduSia v SR" sa realizoval z prostriedkov Ministerstva zivotného prostredia Slovenskej repub-
liky a financnej podpory Eurdpskej unie (PHARE program). Pre slovenski populéciu sa uvadza ocakavana stredna
dizka Zivota pri narodeni ako jedna z najkratsich v Eurdpe. Z tohto dévodu bola pod gesciou MZP SR vypracovana
sthrnna Stadia zamerané na zdokonalenie narodnej stratégie zlepSovania kvality ovzduSia, vratane hodnotenia rizik
znecistovania ovzduSia. Konkrétne ciele tejto Studie boli: identifikacia a analyza dostupnych dat o zdrojoch emisii
prchavych organickych latok (VOC), perzistentnych organickych polutantov (POP) a razkych kovov, implementacia
metdd odberu a analyz vzoriek vonkajSieho ovzduSia, implementacia metdd zabezpecenia kvality merani (QA/QC) v
stlade s eurdpskymi a medzindrodnymi smernicami, meranie znecistenia ovzduSia a jeho zhodnotenie, porovnanie
vysledkov merani s narodnymi aj medzinarodnymi Standardmi kvality ovzduSia a prvotné zhodnotenie rizik. Vzorky sa
odoberali na 20 vybranych lokalitach, rozloZzenych po celom Gzemi Slovenska, v priebehu jedného roka, s cie/om
posUdenia sezénnych zmien. Tento ¢lanok prinasa vysledky hodnotenia zdravotnych rizik.



RADAR TO RAINGAUGE DATA STATISTICAL ANALYSIS
AND CORRECTIONS

DAGMAR KOTLARIKOVA', JAN KANAK', IGOR STRMISKA', JURG JOss?

' Slovak Hydrometeorological Institute, Maly Javornik, 835 15 Bratislava, Slovakia
2 Swiss Meteorological Institute, Osservatorio Ticinese, CH 6605 Locarno Monti, Switzerland

The main aim of the work was to estimate the degree of agreement between dual-wave radar data from MRL-5 (X and
S band) and precipitation amounts measured by rain-gauges. A digital terrain model was used for the study of the
gauge position from a radar point of view. 24-hour precipitation totals measured by gauges were compared with
corresponding rain totals integrated from the radar samples. The estimate used to calculate rain intensity was based
on the Marshall-Palmer relationship. Three ways to estimate rain rate over the gauge from the radar pixels around
the gauge were used. 1% - the maximum reflectivity in vertical column, 2" the CAPPI 1.5 km and the 3" method based
on the difference between X and S band vertical profiles. The thickness of volume height levels depended on the
method used for radar precipitation estimation. Data from both bands X and S of dual wavelength radar MRL-5 were
processed simultaneously. According to our results the method based on maximum reflectivity in vertical column is
acceptable for areas clear of clutter echoes, especially at longer distances from the radar site. CAPPI method for
medium ranges and lowland terrain conditions and the method of differences in the cases of strong clutter at medium
or closed ranges to radar. The final part of the work deals with regression analysis of radar and raingauge measu-
rements. The results of radar rainfall amounts corrected by means of regression analysis are presented and discussed.

RADAR PRE STATISTICKU ANALYZU A KOREKCIE
ZRAZKOMERNYCH UDAJOV

DAGMAR KOTLARIKOVA', JAN KANAK', IGOR STRMISKA', JURG JOss?

' Slovensky hydrometeorologicky ustav, Maly Javornik, 835 15 Bratislava
2 Swiss Meteorological Institute, Osservatorio Ticinese, CH 6605 Locarno Monti, Switzerland

Hlavnym cie/om prace bolo najst" mieru zhody medzi Gdajmi dvojvinového radiolokatora MRL-5 (merajliceho v pas-
mach X a S) a meraniami zrazkomerov. Pre Stadium vplyvu umiestnenia zrazkomeru v radiolokachom horizonte bol
vyuzity digitalny model terénu. Vzajomne boli porovnavané 24-hodinové zrazkomerné Ghrny s Ghrnmi ziskanymi
integraciou casového radu radiolokacnych merani intenzity zrdZzok Na stanovenie intenzity zrdZok pomocou rédio-
lokacnej odrazivosti bol pouZity zndmy Marshall-Palmerov' vzrah. Boli pouZité a testované 3 spdsoby stanovenia
intenzity zrazok nad zrazkomerom z objemovych radiolokacnych Udajov: 1. maximalna odrazivost' vo vertikalnom
st/pci, 2. CAPPI v hladine 1,5 km a 3. met6da vyuzivajdca rozdielnoss* vertikalnych profilov RL odrazivosti v pasmach
X a S. Hrabka horizontalnych hladin transformovanych objemovych Gdajov zavisela od pouzitej metody. Vysledky
prace poukazali na vyhody a nevyhody kaZdej pouZitej metddy: prva je vhodné pre oblasti bez radiolokacnych odrazov
od terénu vo vacSich vzdialenostiach od radiolokatora, druha v oblastiach niZin v strednych vzdialenostiach od radaru
a tretia v oblastiach s ¢lenitym terénom so silnymi radiolokacnymi odrazmi od neho v blizkych az strednych vzdia-
lenostiach od radaru. Zaverecna cast’ prace je venovana regresnej analyze radiolokacnych a zrazkomernych Gdajov.
SU uvedené a diskutované vysledky korekcie radiolokacnych merani thrnov zrdZzok pomocou regresnej analyzy.



EFFECTS OF CLOUDINESS ON BIOLOGICALLY ACTIVE UV RADIATION
AT THE STATION POPRAD - GANOVCE (SLOVAKIA)

DUSAN BILCIK', OLIVER MISAGA?

' Geophysical Institute SAS, Dubravska cesta 9, 842 28 Bratislava, Slovakia
% Slovak Hydrometeorological Institute, 058 01 Poprad-Ganovce, Slovakia

The paper presents some results of analysis of biologically active UV radiation experimental data obtained from
spectral measurements by a Brewer ozone spectrophotometer at the Poprad-Ganovce station during the period 1994-
1997. The influence of cloud cover and cloud types on DUV radiation values corresponding to two selected solar
zenith angles (30° and 50°) is analyzed for intervals of total ozone with highest frequency. With the help of the linear
regression analysis several relations were derived concerning dependency of both DUV and normalized DUV ra-
diation on cloud cover at the two above-mentioned Sun positions. In the case of solar zenith angle of 50° the separate
relations were derived for morning and afternoon measurements respectively.

VPLYV OBLACNOSTI NA BIOLOGICKY AKTIVNE ULTRAFIALOVE ZIARENIE
V POPRADE - GANOVCIACH

DUSAN BILCIK', OLIVER MISAGA?

' Geofyzikélny Gstav SAV, Dubravska cesta 9, 842 28 Bratislava
2 Slovensky hydrometeorologicky tstav, 058 01 Poprad-Ganovce

V préci su prezentované vysledky analyzy experimentalnych Gdajov o DUV Ziareni ziskanych zo spektralnych merani
UV Ziarenia Brewerovym ozdnovym spektrofotometrom na stanici Poprad-Ganovce v obdobi 1994-1997. Analyzovany
je vplyv mnoZstva a druhu oblacnosti na hodnoty DUV Ziarenia pre dve polohy Sinka (zenitovy uhol 30° a 50°) a pre
najpocetnejsie intervaly celkového mnozstva ozdnu. Vysledkom analyzy s regresné vzzahy pre zavislost normovaného
DUV Ziarenia od mnoZstva oblacnosti pre uvedené dve polohy Sinka, pricom v pripade zenitového uhla 50° su tieto
vzrahy odvodené zvlass pre dopoludsiajSie a popoludsiajSie merania.



CORRECTION OF SURFACE TEMPERATURE FORECAST USING
THE DISCRETE KALMAN FILTER

JOzEF VivoDA

Slovak Hydrometeorological Institute, Jeséniova 17, 833 15 Bratislava, Slovakia

Process model and its associated Kalman filter algorithm designed by Homleid (Homleid, 1995) is used to correct
bias of the model prediction of surface temperature. The systematic part of bias and root mean square error are
caused mainly by poor resolution of the orography in the model and deficiencies in the model parameterizations.
Investigation of these prediction errors of model ALADIN showed that they follow a diurnal cycle. The discrete
Kalman filter was designed to correct this diurnal cycle and get unbiased filtered predictions. Data from 22 stations
was filtered for the period 1.9. 1997-2. 11. 1997 to check the Kalnaan filter performance. Filtering was carried out
every 3 hours and each time eight filtered predictions were calculated for +3, +6, +9, +12, +15, +18, +21 and +24
hours ranges regarding the time of filtering. Significant improvement was reached mainly for stations with a diffe-
rence between real and model orography greater than 800 m and for daytime. Results for stations Bratislava, Zilina
and Lomnicky Stit are presented in this article.

KOREKCIE PREDPOVEDE PRiZEMNE) TEPLOTY VZDUCHU POMOCOU
DISKRETNEHO KALMANOVHO FILTRA

JOzEer VivoDA

Slovensky hydrometeorologicky ustav, Jeséniova 17, 833 15 Bratislava

Model dynamického systému a s nim spojeny algoritmus Kalmanovho filtra navrhnuty Homleidom (Homleid, 1995) je
pouzity na korekciu priemernej chyby predpovede prizemnej teploty. Je znadme, ze systematicka c¢ast priemernej chyby
a strednej kvadratickej odchylky je spdsobena hlavne zlou reprezentaciou topografie v modeli a nedostatkami fyzi-
kalnej parametrizacie modelu. Verifikacia predpovedi modelu ALADIN ukazala, Zze chyby maju denny chod. Diskrétny
Kalmanov filter bol navrhnuty tak, aby korigoval tento denny chod a filtrované chyby boli bez priemernej chyby.
Udaje z 22 stanic z ¢asového intervalu 1.9. 1997-2. 11. 1997 boli pouZité na kontrolu spravneho chodu Kalmanovho
filtra. Filtrovanie bolo uskutocnené kazdé 3 hodiny. Vzdy bolo vypocitanych osem filtrovanych predpovedi pre +3, +6,
+9, +12, +15, +18, +21 a +24 hodin vzh/adom na aktualny cas filtracie. Bolo dosiahnuté vyrazné zlepSenie predpo-
vedi najma pre stanice, ktoré maji rozdiel nadmorskej vySky v modeli a v realite vacsi ako 800 m a cez desi. V ¢lanku
st zhodnotené vysledky zo stanic Bratislava, Zilina a Lomnicky tit.


http://1.9.1997-2.11.1997/
http://1.9.1997-2.11.1997/

EMISSIONS OF VOLATILE ORGANIC
COMPOUNDS FROM FORESTS IN SLOVAKIA

JOzEF MINDAS

Forest Research Institute, T. G. Masaryka 22, 960 92 Zvolen, Slovakia

According to the characteristics of emitted volatile organic compounds, forest tree species in Slovakia can be devided
into 3 main categories: 1. High isoprene emitors (sp. Quercus, Populus, Salix), 2. Nanisoprene emitors (sp. Fagus),
3. Monoterpene emitors (sp. Picea, Pinus). Because balance methods based on the direct measurements are singularly
pretentious, the dependance on environmental factors (mainly air temperature) is used for estimation of VOC
emissions from forests via the regression logaritmic curves. Total emission of VOC from forests of the Slovak Republic
during the period 1990-1996 has been in the range 77-93 kilotons, from which the portion of isoprene emissions has
been about 18 %, nonisoprene emissions 11 % and monoterpene emissions 71 %. The future development of the VOC
emissions will be mainly determined by air temperature scenarios. According to the GCMs scenarios for the West
Carpathian region VOC emissions can be expected at the level 90-95 kilotons up to the years 2000-2005.

EMISIE PRCHAVYCH ORGANICKYCH LATOK Z LESNYCH PORASTOV
NA SLOVENSKU

JOZEF MINDAS

Lesnicky vyskumny ustav, T. G. Masaryka 22, 960 92 Zvolen

Na zaklade charakteru emisie prchavych organickych latok sa lesné dreviny na Slovensku rozdel/uju do 3 zakladnych
skupin: 1. vysokoizoprénové druhy (hlavne duby), 2. neizoprénové druhy (hlavne buk) a 3. monoterpénové druhy
(smrek, borovica). Z dévodu nedostatku priamych merani emisii VOC sa pre potreby bilancovania pouZila loga-
ritmickd regresna zavisloss od teploty vzduchu. Celkova emisia VOC z lesov Slovenska sa v obdobi rokov 1990-1996
pohybovala v rozsahu 77-93 kiloton, z ¢oho zhruba 18 % pripadalo na izoprénové emitory, 11 % na neizoprénové
emitary a 71 % na monoterpénové emitory. Buddci vyvoj emisii VOC bude zavisier predovSetkym od scenarov vyvoja
teploty vzduchu. Pre regionalne GCMs scendre v oblasti Zapadnych Karpat mozeme ocakavar® emisie VOC na Grovni
90-95 kiloton pre horizont rokov 2000-2005.



