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LET;I"ERS

Stratospheric Ozone Trends

The article “Measured trends in strato-
spheric ozone,” by Richard Stolarski et al.
(17 Apr., p. 342), represents an enormous
amount of international cooperative re-
search and analysis. Unfortunately, it cre-
ates a misleading impression through its
title that measured trends in stratospheric
ozone are described and discussed. Even
though the text makes it clear that the
downward trends described since 1970 are,
in fact, calculated and derived from a sta-
tistical model, the reader is left with the
impression from figure 3 of the article that
actual total column ozone levels have been
decreasing worldwide in the northern mid-
latitudes. As in earlier assessments, Stolar-
ski et al. calculated the ozone trend series by
taking seasonal, solar, and quasibiennial
oscillation components, plus data from at-
mospheric nuclear tests (“where appropri-
ate”), and subtracting these factors from
the ozone series measured at each station.
The actual measured ozone levels, unad-
justed for these factors, were not shown.
The measured Dobson total ozone monthly
averages are shown in Fig. 1. To my un-
trained eye, these 32-year time series in the
Northern Hemisphere reveal no obvious
trends one way or the other through 1986.
These measurements made in three differ-
ent latitudinal zones are, however, consis-
tent with global average ozone levels that
have remained very near 300 Dobson units
since then (1). Global average ozone levels
were also near 300 Dobson units in the
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Fig. 1. A plot of Dobson total ozone monthly
averages combined into time series for three
latitudinal zones. [Adapted from figure 2.2-3 in
3N
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early 1970s (2) before rising to 311 in 1979
1.

One important implication of the statis-
tical model approach is that the derived
trend estimates could be the net result of
other influences, presumably “human activ-
ities” such as chlorofluorocarbon emissions.
However, it seems important to distinguish
what has actually happened from what
would have happened were it not for other
offsetting factors. Adjusting observed ozone
levels downward with statistics for “season-
al, solar, and so forth components” does
not mean an actual ozone-related increase
in the ultraviolet flux to the earth’s surface
any more than adjusting salaries downward
to remove the effects of inflation will mean
an actual decrease in the income taxes due
on them. Both are adjustments made “on
paper.” Except for the clear, measured sea-
sonal depletion of ozone in Antarctica, all
of the varied effects appear, over time, to
have offset one another elsewhere.

Kenneth M. Towe

Department of Paleobiology,

National Museum of Natural History,
Smithsonian Institution,

Washington, DC 20560
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Response: Towe points out that the title of
our article, “Measured trends in strato-
spheric ozone,” is technically incorrect. We
did not measure trends. We took measure-
ments of ozone and deduced trends from
those measurements. Perhaps a better title
would have been, “Trends in stratospheric
ozone deduced from measurements.”

Towe implies that, other than the Ant-
arctic ozone hole, these trends may simply
be an artifact of the analysis. However, the
data in Towe’s figure 1 extend only through
1987, and the trends have been most obvi-
ous since only about 1980. The extra 4
years from 1987 through 1991 make the
trends more significant and more obvious.
Also, because of the dominance of the
seasonal cycle in the total column of ozone,
one can only “see” the trends in the data
when the seasonal cycle is removed.
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Ozone data from the TOMS satellite in-
strument and ground-based Dobson instru-
ments that were deseasonalized and then
smoothed with a 1-year running mean (Fig. 1)
clearly show the downward trend over the last
decade. No account was taken of any possible
11-year solar cycle, quasibiennial oscillation,
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Fig. 1. A comparison of Dobson and TOMS
data for northern middle latitudes. Both are
presented as percent deviation from the long-
term mean (in Dobson units). The Dobson
graph shows a composite series constructed
from deseasonalized ozone measurements
from stations in the latitude range of 40° to 52°N
and should be read against the y-axis on the
left. The TOMS graph shows deseasonalized
mean ozone measurements from the latitude
range 40° to 50°N and should be read against
the y-axis on the right. [Adapted from figure
2-10 of (2)]

or other natural influence.

Global ozone trends are significantly
smaller than those shown in Fig. 1 because
nearly half of the globe in tropical regions
displays no trend at all (see figure 4 of our
article). The details of the analysis of the
global record over the 12 years of TOMS
data were published in (I). The decrease
during that time was a little more than 3%,
nearly all of which occurred before 1986.
Theory would suggest that this is because
the downward trend is superimposed on an
11-year solar cycle variation of about 1 to
2% peak to peak. The magnitude of the
solar cycle variation in total ozone is con-
firmed by analysis of 30-year data records
from Dobson stations. This suggests that, if
the trends continue, the global total ozone
record will show a long-term downward
trend that will be large for half the solar
cycle and small or near zero for the other
half.

Towe is correct that the solar ultraviolet
flux at the surface will respond to the actual
ozone variability resulting from all causes
and not to just the trend component. How-
ever, we do not agree with his analogy to
salary adjustment for inflation. The trend in
the solar ultraviolet should respond to the
trend in the ozone. Unfortunately, our
database on trends in ground-level ultravi-
olet radiation is not yet robust enough for us

to be able to make any quantitative state-
ments.

Richard Stolarski

Goddard Space Flight Center,
National Aeronautics and
Space Administration,
Greenbelt, MD 20771
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Appraising the Evidence

Sociologist Allan Schnaiberg writes in his
review (20 Mar., p. 1586) of No Safe Place:
Toxic Waste, Leukemia, and Community Ac-
tion, by sociologist Phil Brown and psychi-
atrist Edwin J. Mikkelsen

this study notes the rage, the sense of powerless-
ness, and depression experienced by Woburn
[Massachusetts] activists when confronting the
self-interested corporate scientists working to
protect industrial profits or the government sci-
entists working to vindicate records of govern-
ment “regulation” (which was often ineffectual if
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