
Issues in Creating a Long Term Issues in Creating a Long Term 
MultiMulti--Sensor Ozone Data RecordSensor Ozone Data Record

Richard McPetersRichard McPeters
NASA Goddard Space Flight CenterNASA Goddard Space Flight Center



40 Years of BUV Observations40 Years of BUV Observations

20101970 1980 1990 2000

NOAA-9 SBUV-2
NOAA-11

NOAA-14

Nimbus-4 BUV
Nimbus-7 SBUV
Nimbus-7 TOMS

Meteor-3 TOMS

NOAA-16
Earth Probe TOMS

EOS Aura OMI
SCIAMACHY

GOME-2

GOME

OMPS

1977 Amendment of Clean Air Act

Discovery of Polar O3 Depletion

<- 8 flights of SSBUV on Space Shuttle ->

Ozone Proc. Team formedOzone Proc. Team formed



Data gaps are a problem in constructing a Data gaps are a problem in constructing a 
long term ozone data setlong term ozone data set

Major issue is 
establishing relative 
calibration when there 
is no overlap of 
instruments in good 
parts of drifting orbits; 
as in 1997 with NOAA 
9 and NOAA 11.

Data from SAGE was 
used to bridge the 
calibration gap.
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This overlap appears to be easy to correct, but closer examination shows that the apparent offset is latitude and altitude dependent.  It very well may be that NOAA 9 drifts upward going into the 1997 period and that NOAA 11 is low in 1997 and then drifts upward.  External data from SAGE and Umkehr are being used to try to determine how to adjust these data near the discontinuity.



• Future satellite measurements are 
needed to observe the expected 
recovery of ozone in response to 
the Montreal Protocol.

• Backscatter ultraviolet instruments 
(TOMS and SBUV) have been 
measuring the total column ozone 
amount almost continuously since 
1978.

• We merged the data from various 
satellites for the past 25 years to 
create this data set.  We will 
continue to incorporate new data 
from SBUV, OMI, and OMPS. 

GlobalGlobal--scale ozone trends from TOMS and SBUV scale ozone trends from TOMS and SBUV 
Measurements: Total Column OzoneMeasurements: Total Column Ozone
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Contact: Richard S. Stolarski, Atmospheric Chemistry and Dynamics Branch, NASA Goddard Space Flight Center, Phone 301-614-5982, email stolar@polska.gsfc.nasa.gov.
Slide Explanation:  The detection of ozone trends in long-term ozone measurements has been a key part of the understanding of the fluorocarbon ozone problem.  This requires a well-calibrated long-term data set to detect the trend in the face of significant interannual variability.  A well-calibrated data satellite data set requires the merging together of data from several satellites to put their individual calibrations on a consistent reference.   We have done this with the total ozone data from the series of TOMS and SBUV instruments on Nimbus 7, Earth Probe, and the NOAA polar orbiting satellites as described above.  The fidelity of these satellite data records is evaluated by comparisons to the continuing calibrated ground-based data taken at stations around the world. Top panel shows the time line of NASA/NOAA total ozone satellite instruments.  The OMI instrument on the NASA Aura satellite (not shown) has now been operated since 2004.  The middle panel shows a zonal (I.e., longitudinal) average of total ozone.  The bottom panel shows that 60˚S-60˚N average of total ozone from 1979-2005. Several features can be seen in the bottom panel:  
Note the strong annual cycle and the 11-year solar cycle oscillation.
Also note the long term downward drift of ozone that resulted from ozone destruction by CFCs.
Relationship to Decadal Survey:  The depletion of ozone has been well established from existing satellite and ground-based data.  The focus is now on detecting the progress of the expected recovery.  For ozone measurements this will depend on the OMPS suite on NPP and NPOESS.  Expanding the merged ozone data record using OMPS, OMI, GOME and perhaps other instruments will  be a key ingredient to detecting the progressive stages of recovery.
Reference: Search for evidence of trend slow-down in the long-term TOMS/SBUV total ozone data record: the importance of instrument drift uncertainty", R. S. Stolarski and S.M. Frith, Atmos. Chem. Phys. 6, 4057-4065, 2006.
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