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1. Introduction

One of the most significant challenges in climate
research is the characterization and explanation of the iong
term-trends seen in the historical instrumental record. An
important variable to consider is the sea surface temperature
(8ST). Some observations of SST from ships are available at
least back into the mid-19th century, and these rather
extensive data (mainly from ships-of-opportunity) have been
incorporated into the well known Cooperative Ocean-
Atmosphere Data Set (COADS). However, important
questions have been raised concerning the consistency of the
88T observations in the COADS. it is known that the large
majority of ocean temperature observations are now obtained
with thermometers placed in the ship water intake line
("injection temperatures") or by lowering a specially insulated
container over the side of the ship hauling back on deck and
inserting a thermometer ("insulated bucket temperatures").
In the distant past virtually all measurements were
presumably obtained with an ordinary wooden or canvas
bucket ("uninsulated bucket temperatures"). There is
considerable evidence that the uninsulated bucket
temperatures can be colder (perhaps by ~0.5°C) than the
injection temperatures (e.g., Roll, 1865), and the uninsulated
bucket temperatures are also expected to be colder than
insulated bucket temperatures (e.g., Folland et al, 1984)
Thus any SST trends seen in the COADS data may be
contaminated by the changes in the observing procedures
over time. Unfortunately, the expected magnitude of this
contamination is difficult to determine in any direct fashion.
The detailed history of the relative numbers of uninsulated
bucket, insulated bucket and injection temperatures is
apparently not known. There is also no obvious way to
determine the precise bias of a particular historical bucket
observation relative to what would have been obtained as an
injection temperature. This bias could depend on the weather
conditions and on the exact procedure used in the taking the
bucket measurement.

This problem has led researchers to consider
alternative approaches to determining long-term S8T trends.
Barnett (1984) suggested using shipboard observations of air
surface air temperature (SAT) as a proxy for the SST. He
was able to show that (at least when large numbers of
observations are averaged) the difference between COADS
SAT and SST observations was apparently negative (i.e. SST
colder than SAT) before World War I (WWII) and positive

after WWIL. There is some noise in this determination (see
his Fig. 7), but basically Barnett's results are consistent with
the view the SST observations are relatively homogeneous
within each of the pre-WW!Il and post-WWiII periods, and that
the earlier SSTs are biased colder by ~0.3-0.4°C relative to
the later observations. This would make sense if the older
uninsulated bucket observations were dominant before WWwi|
and were rapidly replaced by newer methods around the time
of WWII. Folland et al. (1984) found essentially the same
result in a similar comparison of SAT and SST.

While the comparison of SST and ship-board SAT
observations has produced a reasonable scenario for the bias
introduced, it is still of interest to determine the SST trends
using only SST observations. There are at least two sources
of SST observations that are independent of the COADS
ships-of-opportunity data, and that extend over long periods in
both the pre-WWIl and post-WWli eras. One of these is the
set of observations taken at coastal locations (see, for
example, Emery and Hamilton, 1985, for a discussion of
some features in these data from the Pacific coast of
Canada). The author tried some years ago to find a
consistent bias between the monthly mean values of coastal
SST data from North America and the COADS S8ST from
adjacent waters. The result was quite unsuccessful, with no
clear spatial or temporal pattern to the differences emerging.

Another source of 8ST data comes from
hydrographic surveys. A significant fraction of recorded
oceanic temperature and salinity soundings include data for
"0 m" depth. The precise meaning of this value is not
obvious. In some cases it may be that the observer tripped a
reversing thermometer just below the surface. Or the 0 m
values could represent bucket measurements taken
simultaneously with a Nansen cast. Or they could simply be
some extrapolation from the reversing thermometer values
lower down. There seems to be no readily available record of
the procedures used for the many cruises represented in the
digitized archives of hydrographic data.  Despite this .
ignorance of the details of the measurement techniques,
Barnett (1984) examined the implications of an assumption
that there is no systematic trend in the possible bias in the 0
m hydrographic temperature data. Then the differences
between these data and the COADS SS8T should provide a
measure of the trend in the bias in the COADS data. In
particular Barnett computed 5-year average SSTs for large
ocean areas from COADS data and the available
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