
accuracy of these predictions, which I have adapted from
U.S. Naval Observatory (1984, pp. 135-137).
Allows operator interactive discourse with the program via
softkeys.
• Allows the entry of comments whenever an event

occurs at any time during a cruise. This is the most
important softkey. For example, when a conductivity-
temperature-depth station starts, the station number
and a short comment can be entered. At this instant, the
program collects data from the global positioning sys-
tem and all the environmental sensors, keys it to the
comment, and records a line in the data file. If standard
codes or phrases are used for various events, station
logs can easily be produced at the end of a cruise or
other intervals.

• Allows review of the last several comments tagged with
time and position.

• Allows automatic logging at a preselected start time and
repetition rate of certain activities such as bird or mam-
mal observations. Event number is automatically incre-
mented.

• Allows raw data values (e.g., direct-current volts)
appearing on certain channels to be read directly, thus
enabling calibration at intervals of some instruments
such as the transmissometer.

• Accepts a brief message on the "message board" for the
next watchstander or for general information.

Plots running graphs on hard copy of all major environ-
mental parameters including true wind vectors in stick-
diagram form. Every 5 minutes, plots ship's position
(annotated at 2-hour intervals) on mercator or polar pro-
jection. Plots location of next station automatically each
time a new waypoint is entered.
At midnight Greenwich mean time, opens a new file for
receipt of the next day's data and records the previous

day's file and certain parameter values to the local area
network and/or a diskette. This way data can be acquired
by other users without interruption to the program.

Two other processes are then initiated using a nondedicated
PC:
• A daily scientific log is printed showing all environmental

parameters each hour of the day and whenever a comment
was made. A daily summary sheet is printed showing the
extremes and means of the major parameters, distance
traveled, cumulative distance for cruise, and Sun phenom-
ena times.

• A daily plot of environmental parameters and ship's track
is printed, similar to the real-time plotter output, but
"cleaned up" and including times, positions, and designat-
ed numbers of all stations and other regular observations
done on the cruise.

The figure shows examples of these outputs.
This work was supported by National Oceanic and

Atmospheric Administration/ National Marine Fisheries Ser-
vice Cooperative Agreement NA47FR0028. Acknowledgment
is due to the officers and crew of the NOAA ship Surveyor and
especially to the NOAA electronic technicians. Chuck Rowe,
Andrea Wickham-Rowe, Samuel Hormazábel, Margaret
Lavender, and Barney Trams have helped to keep the under-
way system operating on the various AMLR cruises.
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AMLR program: The mean summer windfield in the
Elephant Island area

ANTHONY F. Amos, University of Texas atAustin, Marine Science Institute, PortAransas, Texas 78373

T
hroughout the Antarctic Marine Living Resources
(AMLR) cruises, meteorological and surface oceano-

graphic data are collected continuously (see Amos, Antarctic
Journal, in this issue). This article uses the underway data to
look at the variability of the surface windfield from year to
year and leg to leg. Daily means are calculated from data col-
lected at 1-minute intervals. The mean wind vector for each
leg and the overall mean for the AMLR survey area are also
calculated for each of the five AMLR cruises aboard NOAA
ship Surveyor from 1990 to 1994. The AMLR survey area is
centered on Elephant Island and extends south and west to
include King George Island. Figure 1 shows the cruise track

and superimposed station locations for the AMLR 94 Leg I
Survey in January and February 1994. It is shown in context
with the Drake Passage and South America to give an idea of
the geographic scales involved in this meteorological discus-
sion. In each year, two month-long legs are undertaken
(Rosenberg, Hewitt, and Holt, Antarctic Journal, in this
issue), the first from early January to early February and the
second from mid-February to mid-March. Cruise tracks and
station grids have varied somewhat over the years (see Amos
1993, figure 2), but essentially the same area is covered each
year. Seasonally, Leg I takes place in midsummer and Leg II
in late summer.
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Figure 1. Complete cruise track of NOAA ship Surveyor, AMLR 94
cruise, Leg I. Station positions are superimposed on track (black
squares). Data for mean winds used only on those parts of the track
south of 590S.
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Underway environmental and navigation data are col-
lected at 1-minute intervals on these cruises. The mean wind
vector, wind speed, and sea-level atmospheric pressure are
calculated from the 1,440 raw data values collected each day.
For this paper data are used only when the ship is south of 590

south. To calculate true winds, course-over-the-ground
(COG) from the global positioning system (GPS), rather than
actual ship's heading, had to be used for the first three AMLR
cruises. True wind vectors were calculated only when the ship
was underway (speed-over-the-ground greater than or equal
to 2 knots) during these cruises. Gyro compass heading was
available online throughout cruise AMLR 94 so all data could
be used for the wind calculations.

Each leg of an AMLR cruise lasts for 1 month. Legs I have
been consistently run from early January to early February
whereas Legs II have been run from mid-February through
mid-March. The table shows the mean and extreme wind and
barometric pressure conditions for the five AMLR cruises,
split into the two legs of each cruise. Wind speeds are in
meters per second (m s_ 1 ) and directions are that from which
the wind is blowing. Pressures are in hectopascals (hPa). The
directional constancy of the wind, where 1.0 is unidirectional
and 0.0 is randomly directed (D. Bromwich personal commu-
nication), is listed under the heading "Constant." Note that
the overall mean wind is from just north of west at 2.1 m s-1.
The wind speed varies little about its 8.8 m s 1 mean. The
maximum sustained wind speeds are also fairly predictable,
varying from 19.5 to 28.1 m s 1 . Winds are westerly about 40
percent of the time with only Leg II in 1991 varying signifi-
cantly from this mean.

The windfield over the Elephant Island area is governed
by the passages of mesoscale cyclones generally moving from

B	AMLR 93 LEG I SURFACE WINDS

MEAN WIND VECTOR = 3.1 rn/sec FROM 125.3 deg

MEAN WIND SPEED = 8.1 rn/sec; MAX WIND SPEED = 24.1 rn/sec

15 rn/see 10
15

Mean OJSr I0 

/-
02-05

/
5-	

OI-27• //////
01-20	

01-0-

I \3̂ O
01-25

02-04

01-19

Figure 2. Wind roses for selected AMLR cruises to illustrate different
wind regimes. Data are daily averages. Month and day identify each
vector. There are 25 daily vectors in each leg. The overall mean vector
for the leg is shown by the heavy black line plotted on the same scale
as the wind rose. A. AMLR 90 Leg II (westerlies). B. AMLR93 Leg I
(easterlies).
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Mean and extreme wind speeds, mean wind vectors, and mean and extreme baromet-
ric pressures encountered duringAMLR cruises 1990-1994
NOTE: The second and third columns are the mean and maximum wind speeds for each year
and cruise leg. The wind vectors are followed by the constancy of wind direction (the ratio of the
vector averaged velocity to the average wind speed). The last three columns are mean and
extreme sea-level pressures.

AMLR cruises: Legs I, January and February
1990	10.4	26.4	3.5	82.7	0.33	995.4	1,013.8	973.5
1991	10.0	19.5	5.1	291.6	0.51	991.6	1,015.2	977.5
1992	7.2	20.3	3.4	304.1	0.47	977.6	1,002.7	950.0
1993	8.1	24.1	3.1	125.3	0.39	996.7	1,013.0	973.4
1994	8.4	28.1	2.6	257.4	0.31	986.3	1,005.0	964.3
Mean	8.9	23.7	0.9	299.0	0.40	989.5 1,009.9	967.8

AMLR cruises: Legs II, February and March
1990	10.9	24.7	6.5	286.9	0.54	996.5	1,011.2	981.4
1991	8.2	23.1	1.3	21.8	0.16	984.5	999.1	971.2
1992	6.6	24.3	2.8	251.1	0.52	993.0	1,018.8	948.7
1993	9.9	29.3	4.8	254.4	0.49	998.8	1,018.8	969.2
1994	8.7	25.7	3.4	298.0	0.39	990.2	1,015.9	959.9
Mean	8.9	25.4	3.2	279.0	0.42	992.6	1,012.8	966.1

Mean	8.9	24.5	2.1	283.4	0.40	991.1	1,011.3	966.9
aln meters per second.	bin hectopascais.

upper mixed layer, and the advec-
tion of Bellingshausen Sea water
into the AMLR region. Figure 2
contrasts two extreme wind
regimes, AMLR 90 Leg II (westerly
flow) and AMLR 93 Leg I (easterly
flow). One encouraging result is
that the degree of consistency
from cruise to cruise supports the
effort necessary to maintain and
run a weather system aboard the
moving platform (a ship) in the
Antarctic.
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keep the underway system operat-
ing on the various AMLR cruises.
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