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cause a decrease of maximum hourly H2O2 value by 
0.01 ppb). An increase by 1 ppb in initial levels of 
VOC; BTX; CO, H2O2 or O3 will cause an increase of 
maximum hourly H2O2 value by 0.15, 0.19, 0.0015, 0.93 
or 0.001 ppb, respectively. 

Data in Table 3 show that ozone volume fractions 
rise with increasing initial values of NO2, CO, VOC, 
BTX, H2O2 and O3. All compounds except BTX show 
linear relationships. The curve that describes the depen-
dence between ozone levels and initial BTX values may 
be better described by a logarithmic relationship  
(y = 12.7 × ln (x) + 35.8, r2=0.994 for daily average;  
 y  = 16.7 × ln (x) + 45.7, r2=0.986, for maximum hourly 
average, where y stands for the ozone volume fractions 
in ppb and x stands for the BTX values in ppb). Howev-
er, within the investigated range, the relationship might 
still be linear. While the initial values of hydrogen pe-
roxide have only a small influence on O3 levels, those of 
NO2, VOC and BTX influence them strongly, especially 
the occurrence of high hourly values. An increase by 1 
ppb in initial levels of VOC, BTX, CO, NO2, H2O2 or 
O3 will cause an increase of maximum hourly O3 value 
by 4.4, 2.3, 0.0248, 0.7, 0.2 or 0.8 ppb, respectively. 
The curve representing the relationship between ozone 
and humidity is not linear (polynomial) but the contribu-
tion of humidity may be safely neglected. According to 
the model, temperature does not have significant influ-
ence on H2O2 and O3 volume fractions. The possible 
reason is the fact that MM model includes only gas-
phase reactions, and as a photochemical box model it is 
focused primary on the radiation-generated processes 
with only limited inputs of meteorological variables. 
The modeling clearly predicts that increase of initial 
precursor (NO2, VOC, BTX and CO) concentrations 
will result in considerably elevated ozone concentra-
tions in Zagreb22 what particularly is true for the airport 
neighborhood where air traffic starts very early and at 
the same time thousands of vehicles from nearby Velika 
Gorica (by population fourth city in Croatia) stream into 
Zagreb for work. 

 

CONCLUSION 

According to the Master Mechanism model applied to 
measured and modeled data for 26 June, 2004 in Za-
greb, the H2O2 volume fractions in air increase with 
higher relative humidity and higher initial values of CO, 
VOC, BTX, H2O2 and O3. Higher initial NO2 values 
cause a decrease in H2O2 volume fractions. Ozone vo-
lume fractions in air rise with the increase of initial 
volume fractions of NO2, CO, VOC, BTX, H2O2 and 
O3. Temperature does not have any significant influence 
on the formation of H2O2 and O3. 
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Volumni udjeli ozona i vodikovog peroksida izračunati su pomoću Master Mechanism (MM) modela, autora S. 
Madronicha (NCAR, Boulder, CO, USA). Master Mechanism je računalni program za atmosferski model jedno-
dimenzionalne kutije (“box” model) koji iz inicijalnih količina atmosferskih plinova u zadanim, fiksnim ili prom-
jenjivim fizikalnim uvjetima, omogućava promatranje daljnjeg tijeka reakcija na temelju izračunavanja 
odgovarajućih konstanata brzina reakcija. Konstante fotolize kemijskih reakcija izračunavaju se pomoću Tropos-
pheric Ultraviolet Visible (TUV) programa istog autora. Podaci prikupljeni tijekom mjerenja 2004. godine19 te 
modelirani pomoću MM programa20 korišteni su u ovom radu kako bi se utvrdilo kako porast početnih vrijednosti 
pojedine od sljedećih osam veličina: udjeli NO2, CO, VOC (neki hlapljivi organski spojevi), BTX (benzen, tolu-
ene, ksileni), H2O2, O3, zatim temperatura i relativna vlažnost, utječu prilikom modeliranja na volumni udio ozona 
odnosno vodikova peroksida u zraku. Prema modelu, volumni udio H2O2 u zraku raste s porastom relativne 
vlažnosti i porastom početnih vrijednosti CO, VOC, BTX, H2O2 i O3. Više inicijalne vrijednosti NO2 uzrokuju 
smanjenje razina H2O2. Volumni udjeli ozona u zraku rastu s porastom inicijalnih volumnih udjela NO2, CO, 
VOC, BTX, H2O2 i O3. Temperatura nema značajni utjecaj na nastanak H2O2 i O3. Rezultati daju i objašnjenje za 
znatno povećane koncentracije ozona oko zračne luke u usporedbi s lokacijama u gradu Zagrebu.22 


