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The ISCCP D1 data are available in
1 Abstract Erythema (CIE), 06104190, cloudy sky steps of 3 hours, thus allowing the

UV irradianceandactinic flux are calcu-
latedusingtwo differentapproaches(A)
awell established OMS cloud reflectv-
ity method[1]; and (B) a new method,
basedon total ozone from TOMS and
cloudparameterfrom ISCCP Both prod-
uctsshov good agreemenbetweeneach
other and with ground—basedneasure-
ments.

2 Methods

A. TOMS—basedmethod. Surfaceradiation
is calculated by scaling the cloudless sky
valuewith a wavelength—indepedtert factor y
which is derived from the TOMS reflectiity
accordingo [1], [3]:

E= Yo Eclear

B. ISCCP-basedmethod. Radiationis cal-
culatedusingcloud fraction and cloud optical
depthfrom the ISCCPD1 dataset[5]. Bro-
kencloudsareconsidereavith theindependent
pixel approximatior{4], [3]:

FE= (1 — C) - Folear + ¢+ Ecloudy

wherec is the cloud fraction, and Ecje.r and
Econay aretheirradiancesfor cloudlessand
totally cloud—caeredsky, calculatedusingthe

TUV radiative transfermodel [2]. The snav

coverinformationof thelSCCPD1 datais used
to estimatethe correctsurfacealbedo.In both
methodscloudlesssky irradiances calculated
usingTOMS total ozone.

3 Results

Fig. 1 shows good agreementn the erythe-
mal irradiancecalculatedusingboth methods.
While the TOMS—basedmethod provides a
quick way to calculatesurfaceirradianceand
even actinic flux or j—values(Fig. 2) [3], the
ISCCP-basednethodmight be of advantage
for certainapplicationsbecause(1) someex-
trauncertaintyis introducedvhenusingTOMS
reflectvity to calculate the actinic flux [3];
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Figurel: TOMS—andISCCP-basedoontime
erythemalrradiance.
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Figure2: TOMS—andISCCP-basedoontime
photolysisfrequency; [O (1 D)].

(2) theISCCPdatadistinguishbetweerclouds
andsurfacealbedo;(3) thelSCCPdatainclude
information aboutthe vertical layering of the
clouds; and(4) the time resolutionof the IS-
CCPdatais higher
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TOMS-based data
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measurementom the World OzoneandUV
datacenter(WOUDC) shows goodagreement
(Fig. 4). A systematidifferenceof 5-10%is
expectedbecausemost of the measurediata
were not correctedfor the cosineerror of the
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Figure 4: Model calculationsand measure-
mentsof averagediaily erythemairradiation.
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