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Abstract

This Atlas presents mean fields of wind vectors and isotachs, standard devia-
tion of scalar wind speed, cloudiness and relative humidity over the global oceans
for each month averaged over 1950-79. The data source was the ’COADS’ (Com-
prehensive Ocean-Atmosphere Data Set) derived from shipboard observations.
Fields are left blank in regions where the COADS data are uncertain because of
too few available measurements.

The fields were extracted for the purpose of determining derived fields (such
as heat and energy fluxes) for forcing an ocean model. Those derived fields are
presented in a companion volume (Oberhuber, 1988a). The two atlases together
are designed to help ocean modellers to choose appropriate upper boundary con-
ditions, and to provide a summary of the most important fluxes that directly
influence ocean dynamics.

All the fields presented in these two atlases, together with similar fields of SST,
air temperature and pressure, are available on magnetic tape.
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1 Introduction

This atlas presents monthly mean maps of various fields over the global oceans, based on
analyses of the ’Comprehensive Ocean-Atmosphere Data Set’ (COADS) for the period 1950-
1979 (Woodruff et al, 1987).

In a current research project (Oberhuber, 1988b), a set of fields was required for use
as realistic conditions for forcing a General Circulation Model of the global ocean and for
interpreting its results. The minimum data required were fields of air temperature, wind,
humidity and cloudiness to determine the budgets of radiative and turbulent fluxes, and
rainfall to get an estimate of the buoyancy flux.

A preliminary set of basic fields was prepared by Esbensen and Kushnir (1981) based on
an earlier-available data set. The ’trimmed’ (fully quality—controlled) version of COADS is
based on many more observations than was Esbensen and Kushnir’s set. Therefore, it was
considered desirable now to prepare a new set of basic fields, based on a standard reference
period 1950-79. The results justified our hopes that these fields are more detailed than those
of Esbensen and Kushnir in many areas, and conform with our expectations of how such fields
should look. Even so, the data set is not of uniform quality spatially; there are large gaps in
data coverage in the areas of the northern hemisphere ice edge, the southeast Pacific, and mid-
latitudes of the Southern Hemisphere, while data near the Antarctic ice edge are adequate
only during the southern summer. Therefore, it is not yet possible to derive a global budget
of fluxes at the ocean surface from the COADS with high certainty everywhere. Nevertheless,
these fields have proven very useful for forcing an ocean model, provided detailed assessment
is restricted to regions of good data coverage.

The basic fields prepared were: Sea surface temperature (SST), Air temperature (AT),
vector mean wind direction and speed, scalar wind speed, standard deviation of scalar wind
speed, pressure, cloudiness and relative humidity.

This atlas presents the basic fields in map form for each month. The fields of SST, AT
and pressure, however, are omitted from this presentation because these three fields have
already been published in very similar form by Shea (1986).

The complete set of monthly mean fields in a 2-degree latitude/ longitude resolution,
including the SST, AT and pressure fields, is available on magnetic tape.

2 Preparation of the basic fields
For each of the fields SST, AT, Cloudiness, Zonal and Meridional components of wind, Rela-
tive Humidity and Scalar Wind Speed, and for each calendar month, mean fields were formed
as follows.

First, monthly mean values for each individual month in the years 1950 to 1979 were
extracted from the trimmed COADS. Then, for each 2 degree square, the mean of these
values was found. For any square for which less than 10 years were available (less than 9 in
the cases of SST, AT and pressure), the value was not used and replaced by ’Missing’.



Then, the fields were smoothed and interpolated. First, a 1—2-1 smoothing was applied
from west to east, gaps of one square were filled with the mean of the two adjacent squares,
and values at the end of a set were extrapolated to the adjacent missing square. Then, the
same procedure, omitting the extrapolation, was applied north to south. Finally, the east-
west procedure was repeated. For SST and AT in the north-south stage, only interpolation
was performed.

Then, for SST and AT only, those squares which comprised more than about 20 percent
land, except in Indonesia and the Caribbean, were set to ’Missing’.

For the field ’Standard deviation of wind speed’ we used as our statistic the ’estimate
of standard deviation’ provided in the COADS, namely half the difference between the fifth
and first sextiles (Slutz et a1, 1983, page B6). This is a robust estimate of the standard
deviation of individual observations about the mean for the month, but it is not realistic
when there are less than 6 observations. We therefore required a minimum of 6 observations
to accept a value. We formed a mean for each square for which at least 2 years were available,
then smoothed and interpolated as for the other fields. Note that the values represent the
variability of the scalar wind speed relative to the mean for the individual month, not to the
climatological mean.

3 Presentation of Results

3.1 Remarks on the layout of the Figures
The second part 11 in the figure number denotes the n-th month of the year. The spatial
distribution is shown with isolines. The actual contour interval is given in the lower panel,
together with the value of the reference line which is a thick solid line. Land points are
marked as blank areas surrounded by the coast lines. All oceanic regions where not enough
data are available are shaded. For the purpose of display, small gaps in the data set at this
stage were eliminated by interpolation.

3.2 Table of figures
Fig. 1.1 - 1.12 wind vectors and isotachs
Fig. 2.1 - 2.12 scalar wind speed
Fig. 3.1 - 3.12 standard deviation of scalar wind speed
Fig. 4.1 - 4.12 cloudiness
Fig. 5.1 - 5.12 relative humidity

3.3 Remarks about reliability
The data are considered to be reliable estimates of 30-year means in areas where many ships
pass, and also, since they are period means and therefore based on large samples, moderately
reliable in other areas also. However, in areas where ships made observations in only some
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years, and probably only a small number even then, reliable 30—year means could not be
formed. The smoothing-interpolation-extrapolation method employed enabled us to use,
in small data-sparse areas, values from neighbouring squares with plentiful data as better
estimates than could have been obtained from the data-sparse areas themselves.

One limitation of the standard deviation of wind speed maps (Fig 3) should be noted.
There is a suggestion that values may be too low in regions of poor data, namely on the
borders of the shaded areas. This might imply that the statistic is sensitive to the number
of observations even when that number is greater than 6. Therefore, values of this statistic,
even more than the others, should be treated with caution in areas of poor data.
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