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ABSTRACT

To provide geoidal topography over the world oceans,
a radar altimeter carried by earth satellite is planned.
Ground truth calibration will be provided by a grid com-
prised of the equatorial belt and meridional traverses along
the 30°W and 150°W meridians. Ground truth topography is
derived from gravity values measured along these traverses.
This report presents the free air gravity values and the
computed free air anomalies obtained from 62.9%s to 57.5°N

along the 150°W meridian.



INTRODUCTION

Given sufficiently widespread observations of the geo-
potential topography of the sea surface and knowing the internal
distribution of water density, it should then be possible to
compute for all depths the geopotential slopes of interior
isobaric surfaces and the corresponding values of the global
geostrophic transport of mass and heat by the horizontal
pressure gradient fields in the ocean.

The necessary measurements of sea-surface slopes can be
made with the GEON (Gyro Erected Optical Navigation) system,
but it seems possible and more efficient to use an orbiting
altimeter.

A satellite altimeter in near-earth polar orbit would
provide a coarse-grained topographic map of the sea surface
every 12 hours and examine every square degree of the ocean
surface about once a week. A time series of such maps would
provide evidence of change in the oceans and may reveal unexpected
phenomena in the sea for intensive scientific observation.

For purposes of planning and testing, the NASA has altered
the payload of the GEOS-C geodetic satellite to accommodate the
first oceanographic experiment, i.e., permitting one bay of
that satellite to contain a radar aitimeter for operation over
selected ocean areas where ground truth is available. Direct
measurements of ground truth gravity and subsequent determination
of geoidal topography has been the concern of a W.H.O0.I./ONR

project.
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Figure 1. Hudson '70, Phase V & VI
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Figure 2. Geoid heights in meters of the new combination solution
corresponding to a reference ellipsoid of flattening
f = 1/298.255.
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Figure 3. Geoid heights in meters of the new combination solution
corresponding to a reference ellipsoid of flattening
f = 1/299.67.
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Figure 4. Gravity anomalies with respect to the best fitting ellipsoid
f = 1/298.255 from the adopted solution { 10-mgal contours).



Through the cooperation of the Canadian Bureau of Energy,
Mines and Resources, it was possible in the spring of 1970 to
run the CSS Hudson on a gravimetric arc along the 150°W meridian
from 62.9°s to 57.5°N latitude. A circumnavigation of the earth

on the equator is underway by RV Chain and Atlantis II, and it

is planned to run a section along the 30° west meridian from the
Weddell Sea to Greenland to complete the ground truth grid.

This report is to present the data obtained during the
Hudson '70 cruise of the CSS Hudson, cruise #63-050, phases
V and VI. GSee Figure 1.

These data were obtained with an Ambac Vibrating String
Accelerometer (VSA) Gravimeter installed on an Anshultz stable
platform.

Drift of the meter was corrected at the rate of -0.1 mgl
per day as averaged linearly over the 60-day cruise and shown
to be linear from base gravity values measured at three points
on the cruise. The EOtvOos correction was determined by
satellite navigation methods.

Figures 2, 3, and 4 are charts made from satellite track
observations providing the low order harmonics of the geoid.
These charts are shown for reference through the courtesy of
the Smithsonian Astrophysical Observatory.

Table I is the free air gravity values derived from
observed values on which EOtvOs and gravimeter drift corrections

have been made.
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Table II is the free-air  anomaly values with reference to
the 1930 International Formula gravity values. (Negative numbers
in italics.)

Table III is the free air- anomaly values with reference
to the 1964 formula adopted by the IAU. (Negative values in
italics.)

NOTE 1l: Certain values marked (1) were derived from the
analog backup record or are interpolations made from
the best data available other than the digital data
acquisition system.

NOTE 2: One section between 22°N and 43°N has been corrected
for a VSA offset. The correction was determined
using data taken simultaneously with an Askania

gravimeter.,
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TABLE III

I'ree Air Gravity Anomaly at Sea Level along ISGGW Longitude

for each Minute of Latitude wlth reference to
{(Negative values in italics)

the IAU Formula (1964)

-

N
0° 19 6° 12 12¢ 03 18° 09 24° 09
18 11 03 08 05
20 08 03 08 05
21 06 06 08 08
29 04 06 07 02
25 13 05 04 04
20 09 09 06 07
18 12 09 04 07
24 15 08 03 02
20 17 04 05 01
1° 19 7° 08 13° 03 19° 06 25° 06
17 04 00 08 07
19 01 04 04 09
13 17 04 04 02
16 15 01 06 03
17 15 01 07~ 09
21 17 09 04" 09
19 17 11 06 13
17 18 12 08 14
17 21 04 11 09
2° 20 g° 24 14° 15 20° 12 26° 09
20 20 03 09 09
26 12 03 07 09
16 10 00 05 08
15 06 09 04 09
13 03 09 18 06
12 07 11 08 06
14 08 16 08 05
25 03 11 07 04
33 05 06 8, 01
3° 08 9¢ 01 15° 04 21° 01 27° 01
01 01 02 05 00
00 03 04 05 05
03 16 06 08 07
05 18 03 06 08
09 14 03 05 09
20 14 04 09 07
32 10 06 06 07
30 09 09 05 05
24 0l 11 02 03
4° 17 10° 03 16° 09 220 01 28° 03
18 01 07 08 05
21 02 01 07 07
30 03 07 02 10
16 01 01 09 07
11 0l 16 06 09
19 02 13 ] 07
23 03 07 11 07
22 04 08 05 05
17 02 05 04 01
5°¢ 16 11° 03 17° 04 23° 03 29° 03
17 04 03 03 00
15 02 01 03 04
09 01 04 04 06
08 02 08 02 07
08 04 09 03 13
07 04 11 00 23
09 08 08 00 14
13 00 02 02 03
15 06 07 11 02
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TABLE III (Continued)

¢ S
0° 19 6° 21 12° 14 18° 13 24° 10
8l 26 11 32 19
18 17 06 19 30
25 26 14 18 26
23 21 18 14 03
18 12 25 08 05
25 16 09 03 31
17 22 01l 03 28
17 15 az 03 05
14 11l 06 00 02
le 19 7° 07 13° 21 19° 08 25® 03
14 04 09 06 00
ig 00 22 08 02
is 01 03 0o 03
18 05 10 13 00
17 06 26 a2 04
18 06 52 02 10
22 05 70 06 15
22 04 99 05 03
18 03 68 09 02
2° 17 g8° 02 14° 39 20° o8 26° 06
19 00 66 14 10
18 04 94 17 11
19 08 99 04 12
21 10 101 27 11
20 10 84 04 09
20 12 11t 04 07
20 18 16 08 07
20 15 17 11 02
22 12 09 oo 01
3® 30 g9° 06 15 07 21 06 27° 01
28 00 04 0l 01
24 04 01 09 o8
25 04g 06 07 18
24 04 07 06 16
26 58 08 04 16
29 83 27 oz 15
29 21 05 0l 20
27 31 05 03 21
26 24 01 04 17
4° 27 10° 11 leé° 01 22° 04 28° 44
29 0l 02 08 37
29 08 01 05 04
27 17 04 14 12
22 11 01 10 02
19 03 oe 01 20
18 04 02 03 32
13 04 04 05 20
l6 12 03 14 19
15 10 a3 15 19
5 13 11 11 17° 01 23° 17 29° 22
05 09 05 12 20
10 06 24 45 19
21 06 18 72 06
30 12 34 01 17
46 15 61 0z 40
22 15 46 07 30
10 15 27 08 15
oz 14 16 05 16
15 15 03 08 23
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