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Abstract Station and Instruments

Ozone total columns measured at twilight using a zenith-sky UV-Visible spectrometer installed at the NDACC
Izafia Subtropical Observatory (282N, 162W) in October 1998 are compared with the RBCC-E reference instrument
Brewer #157 at the same location. DOAS retrievals were performed in the visible range (450-535 nm) according to
improved settings recommended by the NDACC and using homogenized daily AMFs based on the TOMS V8 (TV8)
column-resolved ozone profile climatology. The station is located at 2370 masl well above the Marine Boundary
Layer and outside of pollution environment. Comparisons have been performed for the 13-years dataset using
daily means to minimize the impact of instruments differences in measurements time. Overall results show an
excellent agreement. The UV-Visible to Brewer mean difference is of +1.0% with a standard deviation of 3% and a
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slight dependence on the amount of ozone. Discrepancies on individual days due to changes in the tropospheric .G jeds
03 content and different air masses sampling in fast O3 changing conditions were identified. The temperature High mountain free troposphere DOAS/RASAS
dependence of the UV cross-sections has been found to have a negligible impact at these low latitudes. Seasonal Izafia Observatory is located in

discrepancies are of only few tens of a percent. The station being affected by desert dust from Sahara, cloud Northern Subtropics at 2370 mas|
filtered data have been split in two sets to examine the potential influence of aerosol scattering and absorption
on measurements. Results show a similar behaviour of both techniques also under high aerosol loading
conditions. Comparisons with satellite instruments show an average agreement better than 1% for TOMS-V8,
OMI and SCIAMACHY and of 1.1% and 1.6% for GOME and GOME-2, respectively with a standard deviation of 3%.
However, considering that 2.7 to 3.0 % of the total column resides below the altitude of the station, these values
actually point to an underestimation of the satellite instruments in comparison to our ground-based data.
Possible causes of these differences are discussed.
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Introduction Technical differences between Brewer, DOAS and satellites
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+ NDACC lzafia Observatory host high quality instrumentation in the UV (Brewer #157 operated by AEMET), “F R ] + AMF are sensitive to aerosols content. Both instruments are affected.
Visible (DOAS/RASAS operated by INTA) and IR (FTIR operated by IMK) spectral ranges. In addition, regular BE o putte 1 Ix:ig‘ff“ i Rl S T T M BT S T
. . PONT] . . a0k 1 "
dOzonke)soundmg are performed once a week since 1992, providing a good climatology on ozone vertical P Sy VPP S
istribution. Eoasf ]
+ Previous studies have intercompared Brewer to FTIR (Schneider et al., 2008, Viatte et al., 2011) finding a 2 Ground-Based satellites
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+ The aim of this work is to carry-out a similar analysis with the zenith DOAS instrument running since 1999. P prEeY v Iy
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+ DOAS standard analysis consist in a two-step process. First, slant columns are retrieved by a non-linear B0 emgingkeme Resolution (nm) 06 13 05 1 017 | 025 | o0s | o029
fitting. Secondly, Air Mass Factors are applied to refer to a vertical column density (VCD) or TOC. PG M () e f sy oF G el 6f FOV (degrees) 30 110 10
. . . tracer to changes in a given layer. It can be computed as the ratio of Scanned area or Nadir | Nadir | Nadir Nadir Nadir
+ In standard mode, DOAS operates during twilight. Two measurements per day (am, pm) obtained as the the AMF at certain layer to the total AMF. Plot shows AK for a) DOAS oatorint (amavos. k) |Prectsun | zenithi | zenith | 165360 | 0 | Gty | (10000 | (600a0)
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average of individual measurements between Solar Zenith Angles of 882 to 912 (typically, 5). For comparison Nadir satellite at 20-50 sza and wavelength of 320 nm. Ozone profile Diffuse light, Effective slant path results from the intensity-weighted integration of allindividual paths. At twiight
purposes, a daily mean is obtained as the am and pm average used in the calculations is shown as reference. Tropospheric sensitivity effective location is about 200-300 km toward the sun direction
’ . is Iimi.ted and reduc.es as sza inclje.a.ses. Increasing wavelength results *OMTO3v8 = O3 below clouds added to results. Clouds taken from TOMS climatology
+ Satellite O3 instruments operating in nadir mode have been included in the analysis. B AT AT TS V8.5 = RRS used o estimate photons penetration
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+ Satellite data are 1% lower than ground-based if we consider that 3% of the ozone column resides below the station. 3 x < Dusty 9
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+The excellent O, agreement between instruments (keeping in mind differences in spectral range, cross-sections, geometry, FOV, evaluation 0 = | dusty days and clear dusty days (cloudy days
procedures, etc) shows that the aim of reaching measurements at the 1% level can be reached at Subtropical latitudes where tropospheric O, 2401 57 4 r-oss were removed).
variability is small. [ x J o )
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This work will be completed by including the FTIR instrument on the DOAS intercomparison. 20000720 240 260 280 300 320 340 360 380 400 for Brewer and DOAS spectrometers.
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