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Abstract. Ozone Monitoring Instrument (OMI), launched isons of the erythemal dose rates and erythemal daily doses
in July 2004, is dedicated to the monitoring of the Earth’s for clear sky show that OMI overestimates surface UV doses
ozone, air quality and climate. OMI is the successor ofat VdA by about 15% and that on cloudy skies, the bias in-
the Total Ozone Mapping Spectrometer (TOMS) instru- creases. At Briancon, such a bias is observed if data corre-
ments and provides among other atmospheric and radiomesponding to snow-covered surface are excluded.

ric quantities the total column of ozone (TOC), the surface
ultraviolet (UV) irradiance at several wavelengths, the ery-
themal dose rates and the erythemal daily doses. The maiT
objective of this work is to compare OMI data with data from

ground-based instruments in order to use OMI products (Col-The solar UV radiation has a large impact on human life, an-
lection 2) for scientific studies. The Laboratoire d'Optique jma|s and plants, with both positive and negative effects. For
Atmospterique (LOA) located in Villeneuve d'Ascq (VdA)  example, exposure to solar UV enables the synthesis of vi-
in the north of France performs solar UV measurements UStamin D in skin whereas skin cancer or eye diseases can be
ing a spectroradiometer. The site of Briangon in the French.gsed by excessive doses of UV radiation (WMO, 2007).
Southern Alps is also equipped with a spectroradiometeinimospheric ozone is one of the main factors affecting the
operated by Interaction Rayonnement Solaire Atmesph sy rface UV radiation, so its decline observed at middle and
(IRSA). The OMI total ozone column data is obtained from hjgh |atitudes since the 1980s has led to monitoring of at-
the OMI-TOMS and OMI-DOAS algorithms. The compari- mospheric ozone content and UV radiation. Ground-based
son between the TOC retrieved with ground-based measur@pstruments devoted to this monitoring have been developed
ments and OMI-TOMS data shows good agreement at bothy, many countries as well as satellite instruments which al-
sites for all sky conditions with a relative difference for most |q,, a4 global geographical coverage.

of points better than 5%. For OMI-DOAS data, the agree- gagellite data are affected by instrumental errors, as data
ment is generally better than 7% and these data show a Sigrom ground-based instruments (Bernhard and Seckmeyer,
nificant dependence on solar zenith angle. Comparisons 0fggg) byt are also affected by modelling uncertainties in
spectral UV on clear sky conditions are also satisfying with geriving surface UV irradiance from UV radiance measured
relative differences smaller than 10% except at solar zenithy; 1he top of atmosphere. Therefore, satellite derived prod-
angles larger than 65 On the contrary, results of compar- ¢is need to be validated with ground-based measurements.
Previous comparisons between satellite surface UV data pro-
vided by TOMS and ground-based measurements have been
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2006). They concern mainly snow-covered surface, clouddased on the comparison between two ratios of irradiances at
and aerosols effects on the UV irradiance derived from sateliwo selected wavelengths (one where the ozone absorption
lite. The TOC inferred from satellite measurements requestss strong and the other where it is weak). One ratio is simu-
also validation. All these validations must be achieved withlated beforehand and is stored in a look up table (LUT) and
care because of a scale issue, indeed ground-based measuttee other is calculated from the UV measurements @tou
ments are representative only of a small local area whereaand Brogniez, 2004). The LUTs are built using a Radiative
satellite measurements are representative of a large regicfransfer Code (DISORT, DIScret Ordinates Radiative Trans-
(OMI pixel at nadir~13x24kn?) so that difficulties can fert, Stamnes et al., 1988) for various solar zenith angles and
arise from the cloud or aerosol variability. total ozone columns. The ozone absorption cross-sections
The ground-based instruments used to perform spectralsed to calculate the LUT are taken from Paur and Bass at
irradiance measurements and the OMI instrument are de221 K (1985). With this technique, it is possible to retrieve
scribed in Sect. 2 along with the methodologies for inferring ozone under clear sky and cloudy conditions. A previous
the TOC and surface UV from ground-based and from OMI study (Brogniez et al., 2005) has shown that under cloudy
measurements. Section 3 presents comparisons betweeonditions the daily ozone mean is a rather good estimation
the OMI products and the products retrieved at two Frenchof the true value. The uncertainties on the ozone retrieval
sites, Villeneuve d’Ascq (50.6N, 3.14 E, 70ma.s.l.) and are about 3% on clear sky and on cloudy days, the perfor-
Briancon (44.99N, 6.65 E, 1330 ma.s.l.). Section 4 reports mance depends on the cloudiness: for example for cloudi-
the conclusions. ness lower than 4 octas, the averaged uncertainty is about
4%, when cloudiness is larger than 4 octas, the averaged un-
certainty is about 7%. So, in this study daily averages of
the ground-based data obtained for all sky conditions and for
zenith angles smaller than 7&re compared with OMI val-
ues obtained during overpass. Other comparisons with aver-

Measurements of the instruments located at \ﬁlleneuveaged ground-based values close to the satellite overpass time

d'Ascq and Briangon are used in this study. These sites ar@"€ @lso conducted.
typical respectively of a flat region in the north of France and . .
a high altitude valley of the French Southern Alps. 2.1.2 UViradiance

The spectroradiometers at VdA and Briangon are ther-
mally regulated Jobin Yvon H10 double monochromators, ETythemal dose rates are computed from ground-based spec-

and they scan the wavelength range from 280 to 450 nm witf@ Usind CIE action spectrum (Diffey and McKinlay, 1987)

a sampling step of 0.5 nm. Their spectral resolution is aboufnd erythemal daily doses are computed integrating the ery-
0.7 nm (Full Width at Half Maximum, FWHM). Calibration theémal dose rates over the day.

is performed every 3 months with two standard lamps trace- 10 Carry out comparison of two spectra measured by two
able to NIST (National Institute of Standards and Technol-instruments with slit functions of different FWHM one has to
ogy) and NPL (National Physical Laboratory), leading to Process the. spectra to set them at a common FWHM (Slaper
an irradiance expanded uncertainty (coverage factor k=2) oft &l 1995; Bais et al., 2001). Therefore, the ground-based
about 8% at 300 nm and about 5% at 400 nm for a high irradi-SPectra were first deconvolved using their own FWHM and
ance level and 10% and 7% respectively for a low irradiancethen reconvolved with a triangular slit function with FWHM
level. The instrument has been checked within the QASUMEOf 0.55 nm in order to make the spectroradiometer irradiance
(Quality Assurance of Spectral Ultraviolet Measurements incomparable to the spectral irradiances produced by the OMI
Europe) project in September 2004 {Bner et al., 2006). surface U\_/ algorithm. The processing was carried out using
The spectroradiometers perform scans of the global irradith® SHICrivm tool (Slaper et al., 1995).

ance from sunrise to sunset every 30 min. A single spectral o
scan takes about 6 min. 2.2 Ozone monitoring instrument

2 Instruments and methodologies

2.1 Ground-based instruments

The broadband instrument in VdA is a UVB-1 type from , L
Yankee Environmental System (YES), it delivers measureOMlis a Dutch/Finnish instrument onboard the NASA Earth

ments of erythemal dose rate with a three minutes time freOPServing System (EOS) Aura spacecraft (Levelt et al.,

quency. It was calibrated in August 2006 during COST-72620068). OMI is a nadir-viewing UV/Visible spectrometer
campaign. with a spectral resolution about 0.63 nm for the visible chan-

nel (349-504 nm) and about 0.42 nm for the UV channel
2.1.1 Ozone retrieval (307-383 nm). It measures the solar light scattered by the at-

mosphere in the 270-500 nm wavelength range with a spatial
The total ozone column is routinely retrieved from the resolution at nadir of 13km24 km. The sun-synchronous
ground-based global irradiance spectrum using a differentiabrbit of Aura and the wide viewing angle of OMI enable daily
absorption technique (Stamnes et al., 1991). This method iglobal coverage of the sunlit portion of the Earth. OMI is
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the successor of TOMS instruments and contributes to mon- 500
itoring of the atmospheric ozone, trace gases, aerosols and
surface UV radiation (Levelt et al., 2006b). 450 === LR

2.2.1 OMI total column ozone data

Two algorithms are used to derive the total column of ozone
from OMI measurements. One of the two algorithms is the
TOMS Version 8 algorithm (Bhartia et al., 2002). The same
algorithm was used to reprocess all the TOMS data since
1978. It uses two wavelengths to derive total ozone, 317.5
and 331.2 nm under most conditions, 331.2 and 360 nm for /
high ozone and high solar zenith angle and also other wave- W
lengths for quality control.

The relative uncertainty on this OMI-TOMS-like product
is around 2% for solar zenith angle lower thar? &hd in- Fig. 1a. Comparison between TOC from the ground-based instru-
creasing to 5% at 85according to Bhartia et al. (2002). ment in Briangon and from OMI-TOMS-like method for all sky
The other algorithm developed by KNMI (Koninklijk qonditions (blue cross represent§ snowy surface days). The. equa-
Nederlands Meteorologisch Instituut in the Netherlands) istio" Of the regression line (dash line) and the correlation coefficient
based on the Differential Optical Absorption Spectroscopyare indicated, the solid line is the first bisector.
(DOAS) technique. In the DOAS algorithm, the TOC is de-

termined in three steps. _In the first step, to obtain the SO%ime. In the future these additional products will be added to
called slant column density (the amount of ozone along ar}Pe standard OMUVB product

average photon path from the Sun to the satellite), the actua The accuracy of the OMI-derived daily doses was assessed

DOAS. fitting is performgd. .In the second step, the air MaSS, a recent validation study (Tanskanen et al., 2007). Ac-
factor is determined, which is needed to convert the slant col-

mn density into a vertical column. The third st nsist cording to the validation results the OMI-derived daily ery-
u Ensity Into a vertical column. the Step CONSISISih o mal doses have a median overestimation of 0-10% for
of a correction for cloud effects. According to Veefkind et

. . : .l -f i ith loadi f i
al. (2006), the relative uncertainty on this OMI-DOAS-like at, snow-free regions with modest loadings of absorbing

. aerosols or trace gases, and some 60 to 80% of the doses
0, 0,
product is about 3% for cloudy days and 2% for clear days. are within£20% from the ground reference. For sites signif-

icantly affected by absorbing aerosols or trace gases the pos-
itive bias can be up to 50%. Because the aerosol absorption
cross sections tend to increase as the wavelength decreases,
The algorithm used to estimate the UV radiation reachingeven bigger biases are expected for the low wavelength spec-
the Earth’s surface is similar to the algorithm used to retrievetral irradiances derived from the OMI measurements. Thus,
UV from the TOMS data (Herman et al., 1999; Krotkov et comparison of the OMI-derived spectral irradiances with the
al., 2002). This OMI surface UV algorithm is based on the ground-based measurements will contribute to understand-
use of a radiative transfer model using the OMI-derived totaling of the effect of aerosols on surface UV as well as further
ozone and cloud information as input parameters for mod-development of the OMI surface UV algorithm.

elling. The surface albedo data are obtained from a climatol-

ogy based on the Nimbus-7/TOMS measurements (Tanska-

nen, 2004). First of all, the clear-sky surface irradiance is3 Results

calculated and then a correction is made taking into account

the attenuation of the UV radiation by clouds and scattering3.1 Ozone comparisons

aerosols (Tanskanen et al., 2006). The speed of the algo-

rithm is optimized using precalculated lookup tables. TheWe present scatter plots of the TOC derived from the ground-
OMI surface UV algorithm produces estimates of erythemalbased instrument at both sites and from OMI derived with the
daily dose as well as local solar noon erythemal irradiancetwo techniques and also time series of the relative differences
and spectral irradiances at 305.1, 310.1, 324.1 and 380.1 nfOMI-GB)/GB in percent, where GB represents the TOC
which are calculated using a triangular slit function whosefrom the ground-based instrument. As stated in Sect. 2.1.1,
FWHM is 0.55 nm. For validation purposes a modified ver- the ground-based data are daily averages.

sion of the OMI surface UV algorithm was used to produce Figure la shows the comparison between the TOC re-
for VdA a time series of OMI-derived erythemal dose ratestrieved in Briancon and the TOC OMI-TOMS-like, for the
and spectral irradiances corresponding to the OMI overpasperiod October 2004—-September 2005 considering all sky

ozone (OMI-TOMS like), DU

ozone (spectroradiometer), DU

2.2.2 OMI surface UV data
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Fig. 1c. Relative differences between ground-based and OMI-t'Cu_Iar effect_. If we consider only the clear days, the_ com-
TOMS-like TOC in Briancon versus SZA (cross represent cloudy Parison is slightly better, the equation of the regression line
day data, black dots represent clear sky days and blue squares rel$ y=0.99x—7.1 with a correlation coefficient equal to 0.99.
resent snowy surface days, black dots inside a blue squares for clear When looking at relative differences versus the solar
snowy days). zenith angle (SZA) corresponding to OMI data (Fig. 1c), the

largest discrepancies observed in summer (smallest SZA) are

confirmed for cloudy sky condition data. For clear sky the
conditions. (The comparison with the TOC OMI-DOAS-like dependency is small.

is not presented for Briangon since the data are not available Figure 2a—c present the results for the site of VdA
for the previous period). for OMI-TOMS-like method for the period October 2005—
Figure 1b presents the time series of the relative differ-February 2007.
ences, with cloudy sky data plotted as cross, clear sky data as The scatter plot in Fig. 2a shows similar results as in
black points and with the snow-covered surface data as blu€ig. 1a.
squares. In Fig. 2b no obvious seasonal effect appears for cloudy
Accounting for the uncertainties on both products, thedays (cross) but in case of clear sky (black dots), the sea-
comparison is rather satisfying but we note a negative biasonal effect appears unambiguously, OMI TOC is smaller
(TOC spectroradiometeiTOC OMI) about—3.1%, with  than GB TOC in summer while it is generally the reverse
discrepancies more important in summer. This seasonal eftor no difference) during the rest of the year. If we look at
fect can be explained by a cloud effect since clear sky datdig. 2c, we notice that, for the majority of points with large
(black dots) show no seasonal variation. In this study, theSZA for all sky conditions, OMI TOC is greater than GB
days with snow-covered ground (blue squares) show no parfOC.

Atmos. Chem. Phys., 8, 4514528 2008 www.atmos-chem-phys.net/8/4517/2008/
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Fig. 2d. Same as Fig. 2a but for TOC from OMI-DOAS-like

method. . .
To summarize, in VdA we have a better agreement be-

tween the ground-based TOC and OMI-TOMS-like TOC
For the comparison on clear sky days, the relative differ-(the RMS (root mean square of the relative differences) is
ences do not exceed 5%, the correlation coefficient is 0.9&qual to 3.2% and the average of the relative differences is
and the equation of the regression lingis0.98x+7.6 much  equal to 0.5%) than with the DOAS method (RMS=4.7%, av-
satisfying that for all sky conditions. erage of the relative differences=1.9%) and there is a strong
Figure 2d—f present the results for the site of VdA for SZA effect.
OMI-DOAS-like method for the same period as previously.
Considering the Fig. 2e and f, obviously there is a seasonaB-2 Surface UV comparisons
effect for both clear and cloudy sky condition data. Depen-
dence with SZA is very important even by clear sky. Balis 3.2.1 Spectral UV
et al. (2007) found also a significant dependence on SZA be-
tween OMI-DOAS and ground-based data at several sites. OMI spectral irradiances are available in VdA at the time of
The regression line for only clear sky datas0.99x +6.3 overpass. Figure 3a shows the comparison with the spec-
much better than for all sky conditions with a correlation co- troradiometer at wavelength 324.1 nm and Fig. 3b shows
efficient equal to 0.96. The agreement is better particularlythe comparison at wavelength 380.1 nm for the period Octo-
in summer, with relative differences lower than 5%. ber 2005—February 2007 only for clear sky conditions. The
Other comparisons with averages of ground-based valuesorrelations are excellent at both wavelengths but we observe
close to the satellite overpass time show similar results (nothat there is a bias at 324.1 nm and that the regression line is
shown). worse at 380.1 nm.

www.atmos-chem-phys.net/8/4517/2008/ Atmos. Chem. Phys., 8, 45282008
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Fig. 3c. Relative differences between ground-based and OMI spec-
tral irradiances at 324.1 nm as a function of the spectroradiometer

Fig. 3a. Comparison between spectral irradiance at 324.1 nm fromlrradiance in VdA for clear skies.

the spectroradiometer in VdA and from OMI at the time of overpass

for clear skies (the violet cross is studied later). Under clear sky conditions, the aerosol optical thickness

800 (AQT) is routinely retrieved from the spectroradiometer mea-
: surements (Brogniez et al., submitted, same issue), the lower

700 - y=0.95x425 wavelength at which AOT is retrieved with confidence is
r=099 A 330 nm. Figure 3f and g shows that there exists a weak cor-

o relation between the differences and the AOT for most days

(the correlation coefficient is about 0.6), larger relative dif-

ferences correspond to larger AOT. Arola et al. (2005) have
also studied for TOMS the correlation between UV irradi-

ance differences at 324 nm and absorption AOT, they found
a better correlation (about 0.8). Kazantzidis et al. (2006)
made the same studies but with AOT and found a correlation
greater than 0.65. But larger differences at larger SZA seen
on Fig. 3e are not systematically explained by large aerosol
contents (the AOT for these days are small). Concerning the

500

400

300

200

Irradiance at 380.1nm (OMI), mW/m%/nm

100

n | violet cross for 324.1 nmin Fig. 3e (SZA=53the large rel-
100 200 300 400 500 600 700 800 ative difference (23%) can be explained by the large AOT
Irradiance at 380.1nm (spectroradiometer), mW/m’/nm (0.47, violet plus in Fig. 3f). Similarly for 380.1 nm, the
large relative difference (15%) (violet circle in Fig. 3e) is ex-
Fig. 3b. Same as Fig. 3a but at 380.1 nm. plained by the large AOT (0.47, violet plus in Fig. 3g).

The relative difference is plotted versus the spectral ir-3.2.2 Erythemal dose rate
radiance measured by the spectroradiometer in Fig. 3c ) _
(324.1nm) and in Fig. 3d (380.1nm). The bias observed inOMI-derived erythemal dose rates (EDR) are also available
Fig. 3a for 324.1nm appears clearly, it is about 6.5%; more-0r VA at the time of overpass. Figure 4a and b shows the
over we can note at both wavelengths larger differences up t§omparison with the spectroradiometer and the radiometer
259 for low irradiances. for the period October 2005-February 2007 for all sky con-

If we look at the plot of the relative differences versus ditions. OMI surface UV algorithm overestimate_s the dose
SZA (Fig. 3e), we see larger discrepancies for SZA5 rate by about 33% on average for _the spectroradiometer and
at both wavelengths with OM+ GB in most cases. For these about 69_% on average for the radlorneter. These values can
SZA, the irradiance is low and the uncertainty on the mea-be explained by the large relative differences at low levels.
surements with the ground-based spectroradiometer is Iargéf we remove the low EDR values, for'example lower than
than at smaller SZA. Only one measurement obtained f0r20_mW/m2, we get 22% and 34% (with about half of the
SZA=53 gives differences larger than the average values aP®Nts) respectively.
both wavelengths (violet cross and circle).

Atmos. Chem. Phys., 8, 4514528 2008 www.atmos-chem-phys.net/8/4517/2008/
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The relative differences (OMI-GB)/GB studied versus the

cloud optical depth at 360 nm (COD) that is derived by the S can be seeninFig. 4e, a weak correlatior0(60) ex-
OMI surface UV algorithm, show a dependence (Fig. 4C)_lsts between the relative difference and the aerosol content.

The difference between OMI and GB is more important for The bias appears larger at bigger values of AOT. Correlation

large COD. A similar study of the relative difference versus With the presence of absorbing aerosols is not yet studied

the distance between the OMI pixel and the VdA site showsSI"Ce the SSA is not available in the UV range in VdA.

no correlation (not sho_wn). . 3.2.3 Erythemal daily dose
The same comparison conducted on spectroradiometer

gatq for ﬁlear skieﬁ, only l(aFig. f4d)'exhibits tITe same be'Figure 5a shows the scatter plot of the erythemal daily doses
aviour, however the number of pairs is small (54 pOIr‘ts)'(EDD) derived from OMI and from the spectroradiometer in

The points are less scattered than for all sky conditions, (theBriangon for the period October 2004—September 2005 for

ggz;e)lation coefficient is equal to 0.99 and the RMS is abo“tall sky conditions.
0).

Time series of the relative differences are shown in Fig. 5b.
The data pairs are grouped in three classes: clear-sky, cloudy
sky, and snow-covered surface (cloudy or not).

www.atmos-chem-phys.net/8/4517/2008/ Atmos. Chem. Phys., 8, 45282008



4524 V. Buchard et al.: Comparison of OMI data with ground-based measurements

Table 1. Summary of TOC OMI validation results (s the correlation coefficient; is the number of days included in the comparison; the
Root Mean Square:

n n n
RMS ( % Z (yi—x;)2 ' , the % RMS ( % Z (y’x‘x’)leoo) and the mean relative difference in (o% Z(y’x‘x’)xloo>).
i=1 i=1 ! i=1 !
n r slope intercept RMS Mean relative
differences
Briangon TOC 348 0.98 0.95 6.1 13.8DU (4.1%) -3.1%
(OMI TOMS-like)
clear sky Briancon TOC 78 0.99 0.99 —7.1 11.9DU (3.7%) -3.2%
(OMI TOMS-like)
VdA TOC 662 0.97 0.96 15.1 10.4DU (3.2%) 0.5%
(OMI TOMS-like)
clear sky VdA TOC 56 0.98 0.98 7.6 6.2DU (1.9%) 0.1%
(OMI TOMS-like)
VdA TOC 684 095 0.95 221 15DU (4.7%) 1.9%
(OMI DOAS-like)
clear sky VdA TOC 56 0.96 0.99 6.3 10.6DU (3.3%) 1.4%
(OMI DOAS-like)
Table 2. Summary of UV OMI validation results.
n r slope intercept RMS Mean relative
differences
VdA EDR OMI= 723 0.96 1.08 4.4 16.5 MWA(58%) 32.5%
f(spectroradiometer)
clear sky VAAEDROMI= 54 0.99 1.14 0.5 14.7 mWArtR0%) 16.8%
f(spectroradiometer)
VdA EDR OMI= 627 096 1.13 6.2 17.1 mWA{110%) 69.3%
f(radiometer)
clear sky VAAEDR OMI= 45 099 114 4.2 15.1 mWArtu5%) 38.9%
f (radiometer)
Briangcon EDD OMI= 293 097 1.22 —154 514 JIm (24%) 7.9%
f(spectroradiometer)
VdA EDD OMI= 349 099 1.14 16.6 340 Jin27.5%) 17.1%
f (spectroradiometer)
clear sky VdA EDD OMI= 33 0.99 1.13 2.3 340 Frt1.3.5%) 13%
f(spectroradiometer)
clear sky VdA Spectral 49 099 1.0 8.3 12.5mW/nm (8.8%) 6.4%
UV 324.1nm
clear sky VdA Spectral 49 0.99 0.95 25  21.5mW¥/nm (8.4%) 3.7%
UV 380.1nm

It appears that when the ground is covered with snow,of the surface UV provided by TOMS data (Kalliskota et al.,
the OMI-derived daily dose is generally lower than the 2000; Krotkov et al., 2001, 2002).
ground-based measurement, with large relative difference. . . .
The surface albedo used by the OMI surface UV algorithm is If we cqn3|der all the data, the average of the relative (,j'f'
a climatological one, and likely it was lower than the actual fer€Nces is 8%, but when excluding snowy days, there is a
effective surface albedo at least during the validation camPOS!tvVe difference for the majority of points (generally in
paign. Past studies have also revealed this underestimaticiﬂg)mer) and the average of the relative differences is about

0.
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Fig. 4d. Same as Fig. 4a but for clear skies only.
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The previous results from the scatter plots are summarized in
Fig. 4b. Same as Fig. 4a but for the broadband radiometer. Table 1 for ozone, in Table 2 for UV. For each comparison,

we report the number of data pairs and in parentheses the

number of pointsK), the correlation coefficient}], the slope

Finally, Fig. 5¢c compares the erythemal daily doses inand the intercept of the regression line, the RMS
VdA for the period October 2005—July 2006 for all sky con-

ditions. 1 )
In VdA, a positive bias appears (OMIGB) as well as in 0 Z i—xi)7 |,
Briangcon when excluding snowy days, the average of rela- i=1
tive differences is about 17% for all sky conditions (Fig. 5d). the % RMS
For clear sky days (black dots), the relative differences P
are smaller, they do not exceed 22%, but the bias remain } Z(
(Fig. 5d), the average of relative differences is about 13%. \ n—

As mentioned in Sect. 2.2.2, a bias is also observed in a o )
previous validation work conducted with measurements a@nd the mean relative difference in %
several sites (Tanskanen et al., 2007). 1&N yi—xi

- >« )x100
i=1

Xi

E)Z x 100
Xi

1
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skies (red cross for SZA65°). day, blue squares are for snowy surface and black dots are for clear
6000 days, black dots inside blue squares are for clear snowy days).

o y=122x154 i

5000 data according to (Kroon et al., 2008) (collection 3, overpass

files not yet available).

For this validation campaign a modified version of the
OMI surface UV algorithm was used to provide irradiances
at 324.1 and 380.1 nm and OMI erythemal dose rates at the
time of overpass at VdA.

Spectral UV comparisons are satisfying for VdA (the
mean relative differences are 6.5% and 3.7% for 324.1 and
380.1 nm respectively). For both wavelengths, the largest
differences are observed at low irradiance level (large SZA).
If we neglect the low EDR values, the comparisons of OMI
erythemal dose rates for VdA show an overestimation of the

I 00 300 00 M0 s ground-based dose rates of about 22% on average for the
Erythemal Daily Dose (spectroradiometer), J/m’ spectroradiometer and 34% on average for the radiometer.
The same effect appears for the erythemal daily doses with
Fig. 5a. Comparison between erythemal daily doses from the spec-an overestimation of about 17%. For the site of Briangon,
troradiometer in Briangon and from OMI. The blue cross indicate for most days OMI overestimates also ground-based erythe-
snowy surfa_ce. The _eguation qf the regression Ii_ne.(da_sh Iine)_anq!na| daily doses (14% for all sky days without snow-covered
Lr;se(é?(;:elatlon coefficient are indicated, the solid line is the first surface). If we take into account the days with snow-covered
' surface, the mean difference is reduced (about 8%). These
observed biases between OMI erythemal dose rates, OMI
5 Conclusions erythemal daily doses and ground-based data are in agree-
ment with previous results obtained at other sites, including
The aim of this study was to compare OMI products with snow-covered surface cases (Tanskanen et al., 2007).
measurements performed by ground-based UV instruments The study of the impact of the AOT on the quality of the
located at two French sites. Two spectroradiometers wer@igreement show that large AOT values can explain some-
used, one operating at VdA and the other at Briangon. Thdimes, large discrepancies between ground-based and satel-
comparison of the total column of ozone shows a satisfy-lite UV products.
ing agreement at both sites for the OMI-TOMS-like product The better agreement observed for spectral UV compared
(the RMS are 4.1% for Briangcon and 3.2% for VdA). For to the erythemal daily dose and dose rate can be explained
the OMI-DOAS-like product, the comparison conducted at considering that the erythemal doses concern a shorter wave-
VdA is less satisfying (RMS=4.7%) and a seasonal variationlength range and that the validation of spectral irradiance
of the agreement appears. This phenomenon is related to @ 305 and 310 nm is not included in the current validation
SZA effect and has been reduced in the new version of thevork.
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