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STD MEASUREMENTS OFF WASHINGTON AND VANCOUVER ISLAND

DURING SEPTEMBER 1973

James R. Holbrook

Summaries of STD measurements recorded during
September 1973 in the northeast Pacific near Washington
and Vancouver Island are presented as vertical profiles
of temperature, salinity; and sigma-t and as tables
of temperature, salinity, sigma-t, and dynamic height
anomaly at selected depths. Meteorological observa
tions associated with each STD cast are included.

1. INTRODUCTION

During September 1973, 150 vertical profiles of temperature and salinity
were measured from the NOAA research vessel oceanographer (OSS-Ol) in the
northeast Pacific near Washington and Vancouver Island. Station positions
(fig. 1), which were determined by visual, radar, satellite navigation, and
Loran A, were accurate to about 1 km.

The STD measurements were made with a Hytech Model 9006 Salinity/
Temperature/Depth/Sound Velocity profiling system and were recorded on 7
track magnetic tape by a Bissett-Berman Model 8114A Digital Data Logger (DDL).
The data were recorded only during the descent of the instrument at a rate
of one scan every 0.2 seconds. The descent rate was approximately 15 m/min
in the upper 200 m, 30 m/min from 200 to 500 m, and 45 m/min below 500 m.

The processing and presentation of the data generally follow the pro
cedures and formats developed in previous reports (Halpern, 1972; Halpern
and Holbrook, 1973; Holbrook and Halpern, 1974).

2. DATA PROCESSING

The STD data processing consisted of the following steps. First,
engineering units were computed from the recorded binary numbers using the

. following equations furnished by the manufacturer:

Recorded depth (m):

D = ( 4.75 X 10 8
- 9712 J (2000 J

NO + 32768 1576

._-_._-------~-------
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Recorded salinity (%o):

S - [ 3.15 X 10
8

4995) [ 10] 8 00- NS + 32768 - 2906 + 2 .

Recorded temperature (OC):

T = [ 3.5 x 107
_ 2127] [.:rL) - 2 00

NT 2066'

NO' NS' and NT are the binary numbers recorded on magnetic tape for depth,
salinlty, and temperature.

Second, the data in each cast were arranged into a monotonically in
creasing function of depth by dropping scans with depth values less than
preceding scan depth values. Third, temperature and salinity values re
corded at the same depth were averaged together. Fourth, temperature,
salinity, and depth corrections were applied. The corrections were based
upon comparison of Nansen bottle and STD frequency data taken on every
fifth cast (fig. 2 and 3):

Corrected depth (m):

Dc = (0.9913) (D)

Corrected salinity (%o):

Sc = S + 0.023 - (2.2 x 10- 5 ) (D)

Corrected temperature (OC):

Tc = T + 0.02

Fifth, average values of temperature and salinity were computed at
l-meter intervals; e.g., the average temperature at 90 m was equal to the
arithmetic mean of measurements between 89.5 and 90.5 m. Sixth, scans
with anomalous temperature or salinity values, which were generally asso
ciated with regions of strong vertical gradients, were removed from the
l-meter averaged data when the temperature or salinity gradient on both
sides of the scan changed sign and exceeded a critic~l value. The critical
gradients were 0.05°C/m and 0.025 %o/m for depth values between 0 and
200 m and O.OloC/m and 0.01 %o/m for depth values greater than 200 m.
Finally, the corrected and edited l-meter averaged temperature, salinity,
and sigma-t values were plotted versus depth.

The temperature and salinity corrections (fig. 2 and 3) were deter
mined using the following technique. A Nansen bottle containing two pro
tected and one unprotected thermometers was placed on the cable approxi
mately 6 m above the STD instrument on 26 of the STD lowerings. After
soaking for 6 minutes at calibration depth, the Nansen bottle was tripped
and the STD was raised 6 m. Frequencies to the nearest tenth were measured

3
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from the temperature, salinity, and depth sensors. Comparisons were made
between temperatures measured by the protected thermometers and the STD,
between salinities determined from the Nansen bottle sample using a Beckman
Model R56B salinometer and the STD, and between depths computed from pro
tected and unprotected thermometers (thermometic depth) and the STD. A
linear depth dependent correction was determined for the salinity and depth
sensors (fig. 3).

3. DATA PRESENTATION

The reduced data from each STD cast are summarized by a computer
generated plot containing the vertical profiles of temperature, salinity,
and sigma-t and by a table of selected values of temperature, salinity,
sigma-t, and dynamic height anomaly. The shallowest and deepest l~meter .
averaged values of each set of STD measurements are shown in the table. When
the uppermost depth was not equal to 0 m, surface values of temperature and
salinity were computed from a least-squares linear fit of the data recorded
above 7 m below the surface. Sigma-t and the anomaly of specific volume were
computed from equations developed by Ekman and Knudsen (Sweers, 1971). Depth
in meters was defined as equivalent to pressure in decibars. The trapezoidal
method of integration was used to calculate the anomaly of dynamic depth.
Tables 1 to 6 contain the abbreviations and units used to describe the STD
data summary.
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Table 1. Abbreviations and Units Used to Describe
Each Set of STD Measurements

SALINITY Salinity, parts per thousand (°1 00 )

TEMPERATURE Temperature, degrees Celsius (OC)

CAST RP-7-0C-007 STD measurement station 007 made from the
research vessel Oceanographer on cruise RP-7

DATE Day, month, year

TIME Hours and minutes, Greenwich Mean Time (GMT)

LAT Latitude, degrees and minutes north

LONG Longitude, degrees and minutes west

WEATHER Present weather conditions (see table 2)

SEA STATE Present sea state conditions (see table 5)

BAROMETER Sea level atmospheric pressure, millibars (mb)
over 1000 mb

WIND DIR Wind direction, degrees True from which the
wind blows

SPD

VISIBILITY

CLOUD

AMOUNT

DRY

WET

DEPTH

Wind speed, knots

Visibility (see table 6)

Cloud type (see table 3)

Amount of cloud cover (see table 4)

Dry air temperature, degrees Celsius

Wet bulb temperature, degrees Celsius

Depth to the bottom, meters

7



Table 2. Weather Condition Code Used to Describe
Each Set of STD Measurements

Code Weather condition

a Clear (no cloud)

Partly cloudy

2 Continuous layer(s) of cloud(s)

3 Sandstorm, duststorm, o~ blowing snow

4 Fog, thick dust, or haze

5 Drizzle

6 Rain

7 Snow, or rain and snow mixed

8 Shower(s)

9 Thunderstorms

Table 3. Cloud Type Code Used to Describe
Each Set of STD Measurements

Code C10ud type

a

2

3

4

5

6

7

8

9

x

8

Cirrus

Cirrocumulus

Cirrostratus

Altocumulus

Altostratus

Nimbostratus

Stratocumulus

Stratus

Cumulus

Cumulonimbus

Cloud not visible



Table 4. Cloud Amount Code Used to Describe
Each Set of STD Measurements

Code Cloud amount

a a

1 1/10 or less, but not zero

2 2/10 - 3/10

3 4/10

4 5/10

5 6/10

6 7/10 - 8/10

7 9/10 or more, but not 10/10

8 10/10

9 Sky obscured or not determined

Table

Code

5. Sea State Code Used to Describe
Each Set of STD Measurements

Hei9ht Description
(m)

a

2

3

4

5

6

7

8

9

a

a - 0.1

0.1 - 0.5

0.5 - 1.25

1.25 - 2.5

2.5 - 4

4 - 6

6 - 9

9 - 14

> 14

9

Calm-glassy

Calm-rippled

Smooth-wavelet

Slight

,Moderate

Rough

Very rough

High

Very high

Phenomenal



Table 6. Visibility Code Used to Describe
Each Set of STD Measurements

Code

o

2

3

4

5

6

7

8

9

10

< 50 m

50 - 200 m

200 - 500 m

500 - 1,000 m

- 2 km

2 - 4 km

4 - 10 km

10 - 20 km

20 - 50 km

50 km or more
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