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Comparison between TOMS and OMI-derived Tropospheric Ozone
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Abstract : This study compared between tropospheric column ozone by applying the SAM method
to TOMS and OMI data for northern summer. Tropospheric ozone from the SAM represents a peak
over the tropical Atlantic, where it is related with biomass burning. This feature is also seen in the
distribution of the model and CO. Additionally, enhancement of the SAM ozone over the Middle East,
and South and North America agrees well with the model and CO distribution. However, the SAM
results show more ozone than the model results over the northern hemisphere, especially the ocean (e.g.
the North Pacific and the North Atlantic). The tropospheric ozone distribution from OMI data shows
more ozone than that from TOMS data. This can be caused by different viewing angle, sampling
frequency, and a-priori ozone profiles between OMI and TOMS. The correlation between the SAM
tropospheric ozone and CO is better than that between the model and CO in the tropics. However, that
correlation is reversed in the mid-latitude.
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Table 1. The comparison between TOMS and OMI.

TOMS OoMI
Satellite Earth Probe (EP) Aura
Orbit 500 — 750 km(97/12 ~ current) 705 km
Equator crossing time 11:16 AM 1:45 PM
Number of scan position 35 60
Viewing angle +63° +70°
Spatial resolution (at nadir scan position) 50Xx 50 km 13X 24 km
Number of sampling between 5°S and 5°N for 3-day 33258 214170
Applicable grid size to SAM 15°longitude X 2°latitude 7.5°longitude X 2°latitude
A-priori ozone profile (layer, total ozone, 30"latitudinal interval) (layer, total ozone, 10°latitudinal interval, month)
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Comparison between TOMS and OMI-derived Tropospheric Ozone
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Fig. 1. Earth Probe TOMS instantaneous fields of view projected Earth’s surface. The right portion (samples 18-35)
of two consecutive scans are shown, and a portion of a scan from the previous orbit is also shown to illustrate
the degree of inter-orbit coverage at the equator for: A) 500 km orbit altitude, and B) 750 km orbit altitude

(McPeters et al.,, 1998).
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Fig. 2. The difference in the retrieved ozone between the nadir
scan positions and the high scan positions (Diff). They
are normalized to the peak difference at a solar zenith
angle of 30°. The reflectivity and azimuth angle are 10%
and 135°, respectively (Kim et al., 2001).
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Fig. 3. The distribution of tropospheric ozone (DU) derived from (a) the SAM using OMI data for June-
July-August (JJA) 2005, (b) the SAM using TOMS data for JJA 1996-2000, and (c) the GEOS-
CHEM for JJA 1997. The contour interval of (a), (b), and (c) is 5 DU, 4 DU, and 4 DU, respectively.
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Fig. 4. The distribution of (a) CO mixing ratio (ppbv) at 700 mb measured from MOPITT for June-July-
August (JJA) 2000-2004, and (b} fire counts measured from ATSR for JJA 1996-2000. The
contour interval of (a) is 20 ppbv.
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Fig. 5. The difference(DU) between tropospheric column ozone derived from (a) OMI and
model, (b) TOMS and model, and (c) OMI and TOMS. The contour interval is 5 DU.

The thick line indicates 0 DU.
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Table 2. The correlation coefficient of CO and tropospheric ozone derived from the model and the SAM using TOMS and OMI data.
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