SECTION 22



MULTIPLE REGRESSION EQUATIONS
FOR
DMA-DEVELOPED LOCAL GEODETIC SYSTEM GEOID HEIGHTS
- MAJOR DATUMS -
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SECTION 23



MULTIPLE REGRESSION EQUATIONS
FOR DMA-DEVELOPED LOCAL GEODETIC SYSTEM GEOID HEIGHTS
- REMAINDER OF 83 LOCAL GEODETIC SYSTEMS* -

* EQUATION NOT INCLUDED FOR EUROPEAN DATUM 1979 (SINCE IT DOES NOT REPLACE
ED 50). GEOID HEIGHTS ARE APPRCXIMATELY CONSTANT FOR SMALL ISLAND
DATUMS AND/OR DATUMS REPRESENTING SMALL GEOGRAPHICAL AREAS. TABLE 23.43
CONTAINS GEOID HEIGHT VALUES FOR SUCH LOCAL GEODETIC SYSTEMS.
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SECTION 24



SOLVING DIRECTLY
FOR
WGS 84 COORDINATES
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. {Revised: 30 September 1988]

Table 24.2

WGS 84 Coordinates
Solved for Directly in WGS 84
- Comments -

1. The accuracy (one sigma) of WGS 84 coordinates directly determined in
WGS 84 by Doppler Satellite Point Positioning utilizing NNSS Satellites,
their respective precise ephemerides, and ground-based Doppler Satellite
tracking data acquired in the static mode [2; Sections 7.2.1 and 9.2] is
in geodetic latitude, geodetic longitude, and geodetic height:

o¢ (WGS 84) =+ 1 m
o, (WGS 84) =t 1 m
% (WGS 84) =+ 1 tot 2 m.

A similar Satellite Point Positioning capability utilizing NAVSTAR GPS
Satellites is currently under development by DMA.

2. Organizations desiring directly solved for WGS 84 coordinates at
special Tlocations such as test range sensor sites, etc., for reasons of
accuracy and/or confidence, should make their requirements known through
appropriate Service channels to the address provided in the PREFACE.
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SECTION 25



CONVERSION OF WGS 72 COORDINATES
TO
WGS 84 COORDINATES
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1.

3.

[Revised: 30 September 1988]

Table 25.1

Conversion of WGS 72 Coordinates
to WGS 84 Coordinates
- Comments -

Formulas (General Form)

%es 84 = %es 72 T A¢
Mes 84 = Mgs 72 * A

Hygs 84 = Hygs 72 + AH

[ 4 = Geodetic Latitude, X = Geodetic Longitude, H = Geodetic Height]

WGS 84 Coordinates Will Differ From WGS 72 Coordinates Due To:

Shift in Coordinate System Origin

Change in Longitude Reference

Change in Scale

Changes in E1lipsoid Size (a) and Shape (f)
(a = Semimajor Axis, f = Flattening)

[See Figures 25.1, 25.2, 25.3, 25.4, and 25.5]
NOTE:

At non-Doppler sites, this method of obtaining WGS 84 coordinates
(Table 25.1) should generally only be used if localized Local Geodetic
System-to-WGS 84 Datum Shifts are not available or if WGS 84
Coordinates cannot be solved for directly in WGS 84 using Satellite
Point Positioning and ground-based satellite tracking data. [Also,
see Section 11, Section 24, Section 26 (Figures 26.1 - 26.30), and
Section 27 (Table 27.1, Figures 27.1 - 27.21) of this report and
Sections 7.2.3 and 9.3 of Reference 2.]
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WGS 84 Z-Axis = BIH-Defined CTP (1984.0)

— —

0.814"

A

i

0.26
\“'\0.554”
/WG; 72
X-Axis
Doppler

WGS 84 X-Axis (NS)V(\_/EX?SZ-Z)
(WGS 84 = BIH- \
Defined Zero Meridian,
1984.0)

Figure25.3. Reference Longitude Relationships: Doppler
(NSWC 9Z-2), WGS 72, and WGS 84 = BIH-
Defined Zero Meridians
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Table 25.3

Difference Between WGS 84
and WGS 72 Geodetic Coordinates*

Difference (Meters)
Degrees

Latitude Longitude Height

90 N 0.0 0.0 4.1
85 0.4 1.5 4.1
80 0.8 3.0 4.0
75 1.3 4.4 3.9
70 1.7 5.9 3.8
65 2.1 7.2 3.6
60 2.4 8.6 3.4
55 2.8 9.8 3.2
50 3.1 11.0 3.0
45 3.4 12.1 2.7
40 3.6 13.1 2.4
35 3.9 14.0 2.0
30 4.1 14.8 1.7
25 4.2 15.5 1.3
20 4.4 16.1 1.0
15 4.4 16.5 0.6
10 4.5 16.9 0.2
5N 4.5 17.1 -0.2
0 4.5 17.1 -0.6
55§ 4.4 17.1 -1.0
10 4.4 16.9 -1.4
15 4.2 16.5 -1.8
20 4.1 16.1 -2.1
25 3.9 15.5 -2.5
30 3.7 14.8 -2.8
35 3.5 14.0 -3.1
40 3.3 13.1 -3.4
45 3.0 12.1 -3.7
50 2.7 11.0 -3.9
55 2.4 9.8 -4.2
60 2.1 8.6 -4.3
65 1.7 7.2 -4.5
70 1.4 5.9 -4.7
75 1.1 4.4 -4.8
80 0.7 3.0 -4.8
85 0.4 1.5 -4.9
90 S 0.0 0.0 -4.9

*Applies only when proceeding directly from WGS 72 Coordinates to WGS 84 Coordinates;
does not contain the effect of the WGS 84 Earth Gravitational Model and Geoid, nor
the effect of Local Geodetic System-to-WGS 84 Datum Shifts being better than Local
Geodetic System-to-WGS 72 Datum Shifts. Results in this Table are based on formulas
and input data from Table 25.2. (Also, see Table 6.1.)
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