Comparing Vertical Columns of Ozone
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| ntroduction

Nadir viewing satellite instruments such as OMI/Aura caly @bserve
ozone column above clouds. To build a total ozone column escii
matological values are used for the troposphere.

Limb viewing optical instruments such as GOMOS/Envisat
OSIRIS/Odin measure O3 profiles with high vertical resoloiti Th
measurements Is also limited by clouds on the line of sight.

M ethods

Assume the lowest inverted GOMOS altitude as the cloud toght
(inversion fails when we hit the cloud during the star ocatidin mee
surement).

Investigate cases where OMI and GOMOS show the same clogdt
and location with less than 1 day time difference (GOMOS mes
during the night while OMI and OSIRIS during the day).

Calculate ozone column also for the corresponding OSIRI|&some
ments. OSIRIS does not detect clouds very well, so we haveddh
same altitude region as with GOMOS.

L imb observations

Altitudes below 20 km are typically difficult for imb viewoninstru
ments. Multiple scattering makes OSIRIS measurementsia|yt
challenging. OSIRIS profiles are therefore quite sensfatdow al
titudes) for the parameters in the retrieval.

Differences in vertical profiles below 20 km typically comtven 3-5
differences in the total Qvolume above the cloud top height. The
ference Is largest at the equator region.
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Comparison of vertical profiles of GOMOS and OSIRIS (leftylamegrated total column densities (right)

Limb columnsvs. OM|

Latitude difference less than’2longitude difference less thart 3time
difference less than 1 day and cloud fraction more than 0.1.

If the clouds observed by OMI are more than 400 hPA lower
clouds observed by GOMOS, OMI sees around 10 % more ozon
the both limb Iinstruments.
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With the cloud top pressure difference less than 100 hPalslate ar
proximately at the same altitude. GOMOS and OMI are now
2.6 % and OSIRIS and OMI within 8.3 %.
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Tropospheric ozone

For clear sky cases, we can calculate tropospheric ozongdbsasting
limb column from OMI total column (which now goes down to Eg

N = 37, Median (GOM): 7.2 %, Median (OS): 10.6 %
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Timeseries
GOMOS, OSIRIS and OMI time series between 20S and 20N.

GOMOS 16-45 km (blue), OSIRIS 16-45 km (red) and OMI (black)
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Conclusions

Using cloud information we can directly compare total ozookimns
from nadir and limb viewings instruments.

OSIRIS measures about 3-5 % less ozone above clouds than &GC
GOMOS measures about 2-4 % less ozone above clouds than O
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