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SUMMARY g ‘z‘; D
A photochemical afp pPollution model suitable for uxb;hf:(;; o
quality calculations has been developed and tottod'undtg°”:.ff'ff~ 
realistic conditions. The model treats pollutant ttanlboér‘;} S
adopting tre Langrangtan Approach, Datailed ch.nl!try‘igg --315‘
ned in the model which includes emission and dcpoulg;oq;p k.??*v.

o
taken intcaccount as firat order Steps. A recent v.tllg-, Do Sagh I I

Sitivity analysis ig used to reduce the original r.hé}loq{“ﬁgfﬁ"
nlsm to a favourable g:ze. .
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IPPreach, reaction hinetcs, Sensitivity analysis,
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InCreasning ars Poliction 15 a S¢rious problem all over the 133 )ﬁ
£ L .

world. The great erxprnvitures requlred in environmental ptot.ctl-i%
4 by Al
demand the development of cost-effective centrol strategies, Ellga~IN
-n-
boration ~j sSuch strategies presumes the und.;:tandlng of the' S
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relation e tweon emission Inrtensitios and alirkorne concetratio 3
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under Qdifferont meteor~los:oag coenditions. Such Informart o4 are 3
. 4
Provided by arr qualit, ~odels, By

PHYSICAL AND METEOROLOGICAL SUBMODEL

et byl

Alr quality models describe the distribution of pollutantn(fﬁi
in the atmosphere and their diurnal variation (Seranfera , 198¢
The simulation of the distribution of pPollutants require t§q\§;
merical solution of the atmospheric transport equation, In bu

‘ Langrangtan approach was used. SN 94;

A wina WAP Was generated by a mubmode] conatruct-d'
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- L.Nyltral (Nyttral, 1988), It takes fnto dni{;g;: Y
wind caused by the relief as a function of th’o'h.‘_lgh;tf o!’:’ln Eplos
liyer. The diurnal variation of the speed and'dimuldn b!‘f,ii &,
and the height of the inversion layar were selected jn tceo ‘ "“ i
vith meteorological data registersd in Budapest, E%;;}iﬁf ‘?{
Nitrogen- oxides, sulphur-dioxide, carbon-monoxide, alipha L U
and aromatic hydrocarbuns and Oxo-compounds are the ujo_x-"px-'_ "_‘-_"'§. .
mary pollutants in an urban air. In cur model communal, induat .Lf}_'*_; .
and traffic sources of emission are distinguished, 'f-_V'-'-" ‘
riation of emission is taken into account. por the spatial ;_",;‘
tion of emission a 4 km x ¢ xm grig vas adopted and “the ekl
iasion was regarded homogeneous within each aquare, ’i?,%:.
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REACTION MECHANISN AND SENSITIVITY ANALYS1S

The chemical submodel describes the consumption of prlﬁzy

pPollutants  and the formation of sccondary products. The entasion

and deposition are included in the mechanism as first order P ‘!’f

cesses, ""i' !

In the literature several photochemical mechanisms have beenid
Suggested for inclusion in atmospheric models. Qur model iz b; 0, -
on the mechanism of Atkinson et al (1983). Modifications p:op6 .
ky Leone et al (1985) are also taken into account,

The most computer-timo consuning step in the use of an air 28
quality model is the solution of the chemical kinotic dltfunnul
equations, therefore any ruduction of tha mechanism comldorablf,':
8ccelerates the run of the modal, Mechanism reduction was c(rrf.d
cut by rate sensitivity analysis using a recently devuloped_‘t.c_l!\
nigque (Tursnyi et al, 1987) that considers the sensitivity \

.- Product formation on the effect of the change of paramtorl._(\‘_f;‘;hl
-"'f_g_ocl_m.lque differs basically from the conventional sensitivity ana-¥h
:1";?;.1.- wher? tie effect of parameter change on the cancentrations SN
\ showed to give much detailedinti)
into ess computer time. 'rho"px," “
ent snalysis (Valda et al, 1935) of the rate asnsitls

' "‘}:l:nﬁolnt_a'ih_o lass tmportant or redundant .x-nc't_@ﬁ
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and in addition reveals the connections’ and relations’ b Son
important parameters. (The method is lpp!:oprllto"léé"ll e
gating not only reaction mechanisms, buk any models deserih d '
by differential equations.)

The reduced model was tested against smog chamber nxp.;_ ‘
(Pitts et al, 1977). The stiff kinetic differential equation i

z

s S _'
8ystem was mcived by an implicit, fourth order Rungo-xutn'_l;'. ’I’i"-;_,'
(Gottweld et al, 1983). Rty
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APPLICATION OF THE MODEL . RS
- The utllity of the photochemical air pollutfion model hllfsﬁz-q:
tested by calculations made for ‘ealistic mateorological lnd"* .-
mission conditions In these calculations temperature, hu;far'},
solar light intensity, direction and strength of wind as u‘ll;ﬁ:g' .
as typical composition and intersity of emission of primary pq}fiﬁ-?
lutants were chosen in accordance with moasuranents made duzing
the summer months in Budapest and surrounding, . 3
The air bollutlnn model was used to study the effect o!'ijgéqi;
input data (first of all the data characteristic for the ?'
emission} on the air quality., The results allowed us to 1dons§ ;
the meteorological conditions which may result in serious lnog}f
events in Budapest and to reveal the correlations between the J
composition of the Primary pollutants emitted and the ajr qqtlgt ;.
Calculations showed that maximum oxidant concentrations can ocrfﬁw

Cur under certain conditions far removed downwind from the pollut-h
ting source. : ;
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Among others, the varfation of the formatlon of especially ';;
dangereous secondary pollutants has been studied as a function ;
of meteorological and emission conditions. Thus, the accumulation
Of nitric acide in the air was calculated (Haszpra et al., 1986)
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