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fields containing the number of observations by one-
degree squares as a function of depth;

one-degree annual objectively analyzed oxygen
fields at 33 standard levels;

one-degree seasonal objectively analyzed oxygen
fields at 33 standard levels;

one-degree monthly objective analyses for 24
standard levels;

one-degree seasonal minus annual oxygen analyses
at 33 standard levels;

one-degree monthly minus annual analyses for 24
standard levels;

one-degree fields of the annual standard deviation of
oxygen at 33 standard depth levels;

one-degree fields of the seasonal standard deviation
at 33 standard depth levels;

one-degree fields of the monthly standard deviation
at 24 standard depth levels;

one-degree fields of the annual standard error of the
mean for oxygen at 33 standard depth levels;

one-degree fields of the seasonal standard error of
the mean at 33 standard depth levels;

one-degree fields of the monthly standard error of
the mean at 24 standard depth levels;

one-degree fields of the unanalyzed annual oxygen
mean field at 33 standard depth levels;

one-degree fields of the unanalyzed seasonal mean
field at 33 standard depth levels;

one-degree fields of the unanalyzed monthly mean
field at 24 standard depth levels;

one-degree oxygen unanalyzed annual mean minus
objectively analyzed mean values at 33 standard
depth levels. These fields represent the combined
interpolation and smoothing “error” of our analyses.
An example of these statistics is shown in Fig. 4;

one-degree unanalyzed seasonal mean minus
objectively analyzed seasonal mean values at 33
standard levels;

(r) one-degree unanalyzed monthly mean minus
objectively analyzed monthly mean values for 24
depth levels;

(s) land-sea file used in the analysis;
©) definition of ocean basin masks used in the analysis
The sample standard deviation in a gridbox was computed

using:
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in which x = the n™ data value in the gridbox, X =mean of
all data values in the gridbox, and N= total number of data
values in the gridbox. The standard error of the mean was
computed by dividing the standard deviation by the square
root of the number of observations in each gridbox.

S. SUMMARY

In the preceding sections we have described the results of
a project to objectively analyze all historical oxygen data
archivedat NODC/WDC-A, including substantial amounts
of data gathered as a result of the NODC and [IOC data
archaeology and rescue projects. We desire to build a set of
climatological analyses that are as similar as possible in all
respects for all variables including relatively data sparse
variables such as nutrients. This provides investigators
with a consistent set of analyses to work with.

One advantage of the analysis techniques used in this atlas
is that we know the amount of smoothing by objective
analyses as given by the response function in Table 2 and
Figure 2. We believe this to be an important function for
constructing and describing a climatology of any
geophysical parameter. Particularly when computing
anomalies from a standard climatology, it is important that
the synoptic field be smoothed to the same extent as the
climatology, to prevent generation of spurious anomalies
simply through differences in smoothing. A second reason
is that purely diagnostic computations require a minimum
of seven or eight gridpoints to represent any Fourier
component with accuracy. Higher order derivatives will
require more smoothing.

We have attempted to create objectively analyzed fields
and data sets that can be used as a "black box." We
emphasize that some quality control procedures used are
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