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AND COMPARISON WITH MEASUREMENTS
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To compare the setellite retrieval to the mode¡. the st¡lfate colt¡mn
as derived by the model was t¡anslated ¡nto the âeÌosol optical depth et
400 nm :

Ao D as¡ : lso la s 6 n! (nn )pl àt
where,4OD is the total êe¡osol opt¡côl depth et 400 nm, [sOa] is the
colr¡mn brrrden of sulfate mas6, oso4 is the 6cêttering mass efñciency
ofstrlfate åerosol at 400 nm. ôt low relative humidity. f(.Rfl) is the en-
hencement fector due to hyBroscopic growth and pso4 i6 the fraction of
the l¡ght Bcatte¡ing carreed by eulfate. To compute the following values
are uaed: os¿o(400nm) :7.5m2g-1, f@Hl:1.5 and p5¿n = Q.5.
Figure 3a shows thet the GOME retrieval end the sunphotometer detÀ
correlBte very well. However the B&tellit€ retrievôl is approximetely 20%
higher than the sunphotometer. The model data follows the trend ofthe
sunphotomete¡ ånd the Betellite retrievôl, except for 10, ll. end lg Au-
gust. The co¡relation in Figure 3b between the sstell¡te retrieval and the
model ie 0.82.

Figure lo modelled AOD a¡ò, 1b GOME retrieuol ol AOD lor 20-22 Arsutt
Foctrsing on Northern Europe, it can be seen thôt the 6pôtiôl distri-

bution of the aeroso¡ opticêl depth is very well predicted by the model
The maximtrm in both retrievel and model image are over Germany. How-
ever, over most of the imsge, the model derived aerosol optlcôl depths are
somewhet higher than the sôtell¡te retrieved values.

Nitrate Aerosol
Nitrste eerosols mey gain frrtrrre importance, D(€ to air pollution abate-
ment in the USA and Western Europe, the emiesions of sulfir¡ gases from
fossil fuel use heve been reduced by e foctor of 2 to 4 eince the 19?0s.
Emissions of nitrogen oxides have remeined relatively constant drtring
this period. The relative importance of nitrste vererre sulfate aerooole is
therefore increasing ¡n most ¡ndustÌialized regione of Europe end North
America.
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Fi1ure 5 RøL;o Ni¿rc¿e/Stlphote ia acrcsol lor løatÚg ønd hly u
laèed uilh the equilibrirm mød,el,

Volatile aerosol species ôre not yet treeted in globel model¡ due to
the lack of rel¡Bble meæuremeote and beceuee of diñculties in treôting
the complex chemiBtry. We have developed B parèmeterizEtion to sim-
ulate in global models the chemicel compoeition of'atmospheric aerosol
particles, the gêÊ-pBrtitioning between the gffi phæe and the liqrrid-solid
phases, and the Bero6ol Bssociated weter. The paremete¡izêtion, be8ed
on e relationship between activity coefficients and reletive hrrmidity, hæ
been derived by non-linear crtrve 6tting uoinK the result¡ from a recent
versior of the thermodynBmic gae/eeroeol equilibrirrm model S(jApE.
First resttlts ¡ndicate that over large erea in Europe nitrete aero8ol con-
cent¡Btions e¡e of the s&me order of magnitude s s[lf8te concentretions
eopecially in winter (see aleo Figure 5).
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Introduction
Becarrse of the short lifetrme of aerosols (days-weeks),the radiative forc-
inq åssociated rvith ¿erosols veries strongl.v spet¡ally and temporally (see

t¿n Dorlon,l e¿ al. posterl Ciurrent me&srrrement networks of suìfate and
other Âerosol species are rrnÈble to provide a representative pictrrre of
the aerosol distribt¡tion in tjme and space Therefore. models are needed
that describe the formetion end trÈnsport of aerosols. Ìvleasuremente,
in retu¡n, are needed to validate these models. Satellite remote sens-
ing potentiålly can provide meêsrlrements of colrrmn integreted aerosol
optic&l properties on local, regional and globel scales. In this work the
joint KNMI and IMAU chemical tracer transport model (CjTM ) TM3 thåt
describes the globål cycle of sulfete oerosols is compared to GOME re-
trievals ofêerosol opticsl thickness. The possible role of nitrate is briefly
discrrssed. This work is part ofthe NRP project: Aercsol¡ cvcle and. i¡-
fluence on lhe rod,ialton balance

Modelling the Sulfur Cycle
The C'T\'l TlVf3, describeB the trensport of chemical tracers by observed
winds, colìvective flr¡xes and borrndary layer diffusion t8ken from the
numer¡cel weethe¡ prediction model of the ECjM\À'F Sulfete aerosol is

formed by gæ phæe ond clor¡d phase oxidation of SO2. SO2 is either
emitted from anthropogenic sorrrces or formed by oxidation of DMS. llhe
rna¡n loss tnechat¡isrn of sulfate eerosol is scavenging by precipitation.
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Figure I The îr$ur cycle in TMJ and, onntal global bud,gets,

Figrrre 2. shows that with its 6 hour temporal resolrrtion the model
is rrnable to ceptrlre the meærr¡ed peek concentretion of srrlfate but the

Figtn 2 Mod,elled Sutlate co¡cenlretions ("C/^3 ) compored. to
medttremeîts aL ECN, Petlen for 25-30 Jvne 1995 (see Hetsea et al ,

potLer)

Aerosol Retrieval from GOME
The Global Ozone Monitoring Experiment (GOME) is a spectlomete¡ on
board the ERS-2 sôtellite which measures radiances emanating from the
atmosphere at wavelengtho between 240 and 790 nm, with a opectral res-
olrrtion of O,2 to O,4 nm. The pixel size of GOME is 320x40 km2 F¡om
the GOME spectrÈ five wBvelength bands were 6elected, with efective
wavelengths of 342, 355, 368, 388, end .100 nm. In the aerosol retrieval
algorithm the õBtellite meaer¡¡ed radiance is 6tted to radiative transfer
celculêtions. To sepêrBte Btmospheric and sr¡rface contribrrtions to r¿di-
ances, assrrmptions on the surface Blbedo ere rrsed, Aerosol is assumed
to be e mixture between èn anthropogenic and a seæalt type. The re-
trieval prodrrces the relat¡ve contribut¡on of the two types as well es the
the optical depth of the aerosols. The ret¡ievel wo¡ks well for clorrd free
cells

Results
The oerosol retrievêl algorithm wes applied to GOME deta over Erlrope,
for ll to 22 Atrgtrst 1997. To identify clorrd-free regions the Polarizetion
)\'läasrrring Devices (PMDs) of GOME were r¡sed end data f¡om AVHRR.
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The aerosol retrieval algorithm described above was used to det
mrne the eerosol opt¡cal deDth-
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tendency is well simr¡lated
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