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STD OBSERVATIONS IN THE NORTHEAST PACIFIC NEAR
47°N, 128°W (AUGUST/SEPTEMBER 1971)

David Halpern

Summaries of STD measurements
recorded in the northeast Pacific during
August and September 1971 are presented
in computer=-generated output as vertical
profiles of temperature, salinity, sigma-T
and dynamic height anomaly.

1, INTRODUCTION

On August 5 and 6 and on September 5 and 6, 1971, a number of
vertical profiles of temperature and salinity against depth were
measured from the surface to 1500 meters in a 25 km x 20 km region of the
northeast Pacific (figure 1). The average water depth in this region is
2700 meters, Station positions, which were determined by satellite
navigation, by Loran A and by radar to a transponder mounted on a
surface buoy anchored tautly to the bottom, were accurate to about 1 km.

The measurements were made with a Hytech Model 9006 Salinity/
Temperature/Depth/Sound Velocity (STD) recorder. The STD descent rate
was maintained at approximately 0.5 m/sec from the surface to 100 meters
and at about 0.75 m/sec from 100 to 1500 meters. Data were not recorded
during the ascent of the instrument. Since all four sensors were used
and because the sampling time per sensor was about 0.05 seconds, a
complete digitizer scan required 0,2 seconds, During the August phase

of the program we had access to a Bissett-Berman Model 8114A Digital
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Figure 1, UPPER: The region of the STD measurements, represented
by the black dot, was approximately 250 km from the continental
shelf break., Contours in uncorrected fathoms.,

LOWER: Positions of the STD casts,




Data Logger and, therefore, this data set consisted of each measured
scan, However, the September data set, which were processed by the data
logging system aboard the NOAA research vessel OCEANOGRAPHER, were
recorded on computer sheets printed by a typewriter. This processing
consisted of passing non-overlapping blocks of five consecutive scans
through a data reduction filter called SUPER 5,3 (Holloway, 1971) which
discards the two extreme values and averages the remaining three to
obtain a filtered scan, Because of the slow speed of the typewriter,
only every third or fourth filtered scan was printed. Typically, a
1500-meter cast contained approximately 5000 scans if recorded in
August and about 700 scans when obtained in September,

Copies of the data are stored at the Pacific Oceanographic Labor-
atory, Seattle, Washington and at the National Oceanographic Data
Center, Washington, D.C. When using the raw data the values 3.75 and
0.20 must be added to all depths and salinities, respectively., The data

presented in this report contain these corrections.

2, DATA REDUCTION
The data from each STD cast were passed through a series of black
boxes that reduced the volume of the data and removed anomalous temp-
erature and salinity values or spikes, First, the depth array was
made into a monotonically increasing function and second, spikes were
removed by a gradient technique. The data reduction consisted of the
following steps:

(1) An entire scan was removed from the cast when its depth value




was less than the preceding one.

(2) For the August data, average values of temperature and
salinity were computed at one meter intervals, e.g., the computed
temperature and salinity values associated with the depth 990 meters
were equal to the average of the temperature and salinity values measured
between 989.5 and 990.5 meters.

For the September data, scans having the same deptH were replaced
by a single scan containing temperature and salinity values that were
equal to the average of the removed values. |

(3) A temperature (or salinity) value was definedito be a spike
and, therefore, was removed from the data set when the temperature
gradient on both sides of the value exceeded a critica17va1ue and the
sign of the gradient was different on both sides of the?va]ue. The
critical gradients, which were determined from an examidation of the
raw data from casts 1022, 1025, 1032, and 1036, were 0.d5°C/m and
0.025 ©/oo/m for depths between 0 and 200 meters, and d.01°C/m and
0.01 0bo/m for depths from 200 to 1500 meters. |

3, DATA PRESENTATION
The reduced data from each STD cast is summarized by a computer-
generated plot containing the vertical profiles of température.
salinity and sigma-T, and by a table of selected values Lf temperature,
salinity, sigma=T and dynamic height anomaly. Sigma-T a%d the anomaly
of specific volume were computed from equations deve]opaﬁ by Ekman and

|
Knudsen (LaFond. 1951), Depth in meters was defined as iequivalent to
|




pressure in decibars. The trapezoidal method of integration was used
to calculate the anomaly of dynamic depth,

The STD casts measured during the two anchor stations, defined by
casts 1013 - 1019 and 1023 - 1030, were taken at 2-hour intervals, For
each anchor station the vertical profiles of temperature (and similarly
of salinity and of sigma-T) are presented in a single plot. The anchor
station data were also described by the average profiles of temperature,
salinity and sigma-T and by a table of key values associated with the

averaged quantities,

4, ACKNOWLEDGEMENTS

I thank James Holbrook for preparing the STD computer plot program
and Linda Olund for assisting with the data reduction. The kind and
continuous support given me throughout the cruise by Captain Miller
Tonkel and the officers and crew of the NOAA research vessel
OCEANOGRAPHER 1is gratefully acknowledged.

The STD measurements were one segment of a program on ocean-
atmosphere response supported by the International Decade of Ocean

Exploration office of NSF under Agreement AG=-253,




5. REFERENCES

Holloway, G., S/T/D Data Processing Aboard the NOAA Ship OCEANOGRAPHER,
Interface, 1 : 1-2, 1971. (Published by Bissett-Berman, San Diego,
California).

LaFond, E.C., Processing Oceanographic Data, H.0. Pub. 614, U.S. Navy
Hydrographic Office, Washington, D.C., 1951.




STD OBSERVATIONS IN MORTHEAST PACIFIC
NEAR 47°N, 128°W (AUGUST/SEPTEMBER 1971)

CAST NUMBER
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1010

1011

1012
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1032
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1036
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1013-1019 (Average values)
1023-1030 (Average values)
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