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THE DEFENSE MAPPING AGENCY

With some 9,000 employees in more than 50 locations around the world,
the Defense Mapping Agency (DMA) provides Mapping, Charting, and Geodetic
(MC&G) support to the Secretary of Defense, the Joint Chiefs of Staff, the
Military Departments, and other DoD Components. This includes production:
and worldwide distribution of maps, charts, precise positioning data, and
digital data for strategic and tactical military operations and weapon
systems. DMA also provides nautical charts and marine navigational data
for the worldwide Merchant Marine and private yachtsmen.

The Defense Mapping Agency was established in 1972, when MC&G func-
tions of the Defense community were combined into this Joint DoD Agency.
DMA is under the direction and control of the Assistant Secretary of
Defense (Command, Control, Communications, and Intelligence). The
Director of DMA, a flag officer, is responsible to the Joint Chiefs of
Staff for operational matters.

DMA maintains close 1liaison with civilian agencies of the United
States Government engaged in MC&G activities and works closely with
various national and international scientific and operational organi-
zations in the MC&G field.
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FOREWORD

1. This technical report, Part II of a three-part supplement to the Department
of Defense (DoD) World Geodetic System 1984 (WGS 84) Technical Report, DMA
TR 8350.2, presents the parameters, formulas, and graphics for the practical
application of WGS 84. WGS 84 was initiated to provide more accurate geodetic
and gravitational data required by DoD navigation and weapon systems. The
new system represents the Defense Mapping Agency's (DMA) geometric, geodetic,
and gravitational modeling of the Earth using data, techniques, and technology
available through early 1984.
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PREFACE

This technical report is Part II of a three-part supplement to the
Department of Defense (DoD) World Geodetic System 1984 (WGS 84) Technical
Report, DMA TR 8350.2. The 1latter provides a brief discussion of WGS 84
and its relationships with Tlocal geodetic systems. Part I of the
supplement discusses WGS 84 and the methods, techniques, and data used in
developing the parameters and products that define it. Considerable space
is devoted in Part I to the discussion of the WGS 84 Reference Frame,
Ellipsoid, Ellipsoidal Gravity Formula, Earth Gravitational Model, Geoid,
and methods and procedures for obtaining WGS 84 coordinates. This report
(Part II of the supplement) contains final values for the WGS 84 defining
parameters and products, their accuracies, and formulas relevant to the
imp lementation. Most of Part II consists of graphical and tabular
materials for converting 83 local geodetic systems to WGS 84. Part II is
largely self-contained in that the contents, with a few exceptions,
completely define WGS 84. Although WGS 84 is essentially an unclassified
system, the associated Earth Gravitational Model (and its corresponding
geoid) above degree (n) and order (m) 18 are CLASSIFIED. These materials
comprise Part III of the supplement, which treats the CLASSIFIED portion
of WGS 84.

Requesters requiring additional information, data, or Part III of the
supplement should forward their request to:

Director

Defense Mapping Agency

ATTN: PR

Building 56

United States Naval Observatory
Washington, DC 20305-3000

Similarly, requesters requiring the positioning of sites of interest
directly in WGS 84 via Satellite Point Positioning utilizing ground-based
receivers should transmit their requirements to the above address. Other
WGS 84-related requests or questions may also be referred there.

ix
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Since WGS 84 is comprised of a consistent set of parameters,
organizations involved in a DoD application should not make a substitution
for any of the WGS 84-related parameters in an attempt to improve the
accuracy. Such a substitution may lead to less accurate WGS 84 products.



TABLE OF CONTENTS

ACKNOWLEDGMENTS. . ... ... T e e eeenenn
PREFACE s+« e eneeenneaneenneeeneennennneenns eeereeaeaan e
TABLE OF CONTENTS..eeuneenneeeneenenns ettt et e eaaaean,
1. WGS 84 EARTH-CENTERED, EARTH-FIXED (ECEF) COORDINATE SYSTEM
(AND ASSOCIATED REFERENCE FRAMES)......eeure.. et
Figure 1.1. WGS 84 Reference Frame........... Cecesecncnanaans

Figure 1.2. Pictorial Definition of the Conventional Inertial
System [Stellar (FK5), Epoch J2000.0]...ccviieiceecencanas ceens

Figure 1.3. Mathematical and Pictorial Relationship Between
WGS 84 and Associated Reference Frames (Systems)...ceeececeens

Figure 1.4. CIS-to-WGS 84 (CIS-to-CTS) Transformation........

WGS 84 ELLIPSQID - DEFINING PARAMETERS, ASSOCIATED
CONSTANTS’ ETC....I..Q‘.'..'0..Q...‘l....,.....l'.........0...

Table 2.1. WGS 84 Ellipsoid - Four Defining Parameters.......
Table 2.2. WGS 84 Ellipsoid - Derived Geometric Constants....
Table 2.3. WGS 84 Ellipsoid - Derived Physical Constants.....

Table 2.4. Relevant Miscellaneous Constants and Conversion

Factors-oot.oclccontooo oooooo SeceeeecccsscrscesecssssREs G aCEROER®

Table 2.5. Differences - WGS 84 and WGS 72 Ellipsoid
Parameters .............. ® 8 0600 000 L L I ¢ & & &0 &e e

Table 2.6. Arc Distances on the WGS 84 Ellipsoid
Corresponding to One Arc Second of Geodetic Latitude and

Geodetic Longitude.......... ceerseseanns ceesensaans ceeteesaone
Table 2.7. WGS 84 Ellipsoid - Geocentric Radius and Radii

of Curvature....... Ceesccessacsssesasseanan Ceesssasccasen cesae
WGS 84 ELLIPSOIDAL GRAVITY FORMULA....ceveenes cheesecaesssennas
Table 3.1. WGS 84 Ellipsoidal Gravity Formula....ceceeeeencene

Table 3.2. Values of Theoretical Gravity - Surface of
WGS 84 E11ipsOid.eccceccccncass Cectecannans cesecanas ceectecnens

X i

PAGE

2-5

2-6

2-7

2-8
3-1
3-2

3-3



TABLE OF CONTENTS (Cont'd)

WGS 84 EARTH GRAVITATIONAL MODEL . v eeeeeoeeononooaasossnnnanas
Table 4.1. Form of the WGS 84 Earth Gravitational Model......

Table 4.2. WGS 84 Earth Gravitational Model (Truncated
B NEMT18) i it tiieeeeeeseoeoesensosessesencesessocnsessanancess

Table 4.3. WGS 84 EGM Gravity Anomaly Degree Variances

Table 5.1. The WGS 84 GEOTd..eeveeeeeeeeneeeesansoascsncnnnns

Table 5.2. WGS 84 Geoid Heights (n=m=180, 10° x 10° Grid,
L R - - L

Figure 5.1. WGS 84 Geoid (n=m=18 Truncation) Referenced to

WGS 84 Ellipsoid (734,0, 336’0, Tfé,o, and ij0,0 £ 0;

UNTES = MELErS) iueeieeeeeneeeeeneeoneeeseeanenesannansaeannnnn
Table 5.3. Interpolation of WGS 84 Geoid HeightS......cevenn.

Figure 5.2. Coordinate System Associated With Geoid Height
Bi-Linear Interpolation SCheme.....vceeeeeeeeeeeecnaccacananns

Table 5.4. Comments on the WGS 84 Ge0id...eeessossoccncncanns
THREE METHODS FOR OBTAINING WGS 84 COORDINATES..eeeeeeesseeses

Table 6.1. Methods for Obtaining WGS 84 Coordinates for
Sites Of Interest.iieeieeeeiieteeeceeeceeccsosacescsonnccsnenons

Table 6.2. Techniques Available for Transforming Local Geodetic
System Coordinates (¢, A, H) to WGS 84 Coordinates (4, A, H)..

Table 6.3. Advantages, Disadvantages, and/or Characteristics
of Available Local Geodetic System-to-WGS 84 Datum Transforma-
LT10N TeCNNTQUeS ettt eerreceocaeessesocecasscsccacassscsscnnes

Table 6.4. Standard and Abridged Molodensky Datum Transfor-
mation Formulas - Local Geodetic System to WGS 84.............

Xii

6-3

6-4



TABLE OF CONTENTS (Cont'd)

Table 6.5. Differences Between Use of Standard Versus Abridged
Molodensky Datum Transformation Formulas in Determining WGS 84

CoordinatesS.eeeeeeeeeeeeecenenennnns ceeseeeces tesesssesstecccna
RECOMMENDED METHOD(S) FOR OBTAINING WGS 84 COORDINATES FROM
LOCAL GEODETIC SYSTEM COORDINATES.......... Ceescerasesecennn .o
Table 7.1. Recommended Method(s) for Obtaining WGS 84
Coordinates From Local Geodetic System CoordinateS.....eeeeee.
Table 7.2, TeSt CaSe luiiuiiieeeeeeeneeeeeseoooensenconcanannns
Table 7.3, TeSt CaSe 2iuutiuieeeeeeeceocneoseanesocsssenasnans

LOCAL GEODETIC SYSTEMS RELATED TO WGS 84, ASSOCIATED
REFERENCE ELLIPSOIDS (THEIR PARAMETERS AND PARAMETER
DIFFERENCES), THE GEOGRAPHIC LOCATION OF LOCAL GEODETIC
SYSTEMS, AND ENUMERATION OF PRODUCTS FOR ACCOMPLISHING THEIR

TRANSFORMATION TO WGS 84. . viveeeieennenreeenneonsonnennonns ces
Table 8.1. Local Geodetic Systems Related to World Geodetic

2 A= R T
Table 8.2. Reference E11ipsoid CoNStantS..eeeeeeoeeeoceseeses

Table 8.3. Difference in E1lipsoid Size ( Aa ) and Shape

( Af ) - WGS 84 Minus Other Reference E11ipsOidS...eevecenenns

Table 8.4. Reference Ellipsoid Constants ( b, e? )

Table 8.5. Page Number of Products for Accomplishing Local

Geodetic System-to-WGS 84 Datum TransformationS......ceeececees

Figure 8.la. Local Geodetic Systems (Table 8.5) Related to

WGS 84........ S et eaeecscetesesteseeecteneetesenatasesensanoans

Figure 8.1b. Local Geodetic Systems (Table 8.5) Related to

WGS 84.......... cesenceanes Cetecteccanennse cetesctecececnsansnns

Figure 8.1c. Local Geodetic Systems (Table 8.5) Related to

WGBS B iiiiiiitiiiiiiiiiiieeiiieseoeessesssscesssssnncanannas

Figure 8.1d. Local Geodetic Systems (Table 8.5) Related to

WGS BA. . iieeiiitiiiiititiiiieeeneeesesesessssssossssocensnneanas

Figure 8.1e. Local Geodetic Systems (Table 8.5) Related to

WGBS Bh. ittt iiiiiiiiiiiieiieiieeeeosonessosssssssancannnans

PAGE

6-9

7-1

7-2
7-3

8-2
8-4

8-5
8-6

8-13

8-16



10.

11.

TABLE OF CONTENTS (Cont'd)

Figure 8.1f. Local Geodetic Systems (Table 8.5) Related to
T

LOCAL GEODETIC SYSTEM-TO-WGS 84 MEAN DATUM SHIFTS
( DX, AY, AZ ) FOR MAJOR DATUMS . . eeuueeeeneennnneeenneennnenns

Table 9.1. Local Geodetic System-To-WGS 84 Mean Datum Shifts
( DX, BV, BZ ) for Major DatUmMS...eeeeeeeeennneeeonnsosseannns

Table 9.2. Mean Datum Shifts ( AX, AY, AZ ) and Their
Differences - Local Geodetic System-to-WGS 84 and WGS 72......

Table 9.3. RMS Differences Between "Observed (Doppler)"
WGS 84 Coordinates and Computed WGS 84 CoordinateS...........

LOCAL GEODETIC SYSTEM-TO-WGS 84 DATUM TRANSFORMATION
PARAMETERS FOR 83 LOCAL GEODETIC SYSTEMS - [MEAN AND REGIONAL
DATUM SHI?}S ( 3%, &Y, AZ ), ELLIPSOID PARAMETER DIFFERENCES

O TR N R

Table 10.1. Transformation Parameters - Local Geodetic
Systems 0 WGS Bh...viiiieeeneeieeeeeeeoooeocenconcenoanananns

HISTOGRAMS - WGS 84 COORDINATE DIFFERENCES (MAJOR DATUMS).....

Figure 11.1a. NAD 27 (CONUS) - Geodetic Latitude
DIf e reNCeS . e iiittiiiiitiiteeeoeseenseransecanennncasnnanns .o

Figure 11.1b. NAD 27 (CONUS) - Geodetic Longitude
DIfferenCeS. it riereiieeeseoseeoceaceosesnnennnns Ceestennenes

Figure 11.1c. NAD 27 (CONUS) - Geodetic Height Differences...

Figure 11.2a. NAD 83 (CONUS) - Geodetic Latitude
=T o -]

Figure 11.2b. NAD 83 (CONUS) - Geodetic Longitude
Differences..... Seseesecesaretesssseetsesesssastcessensasnnonn

Figure 11.2c. NAD 83 (CONUS)

Geodetic Height Differences...

Figure 11.3a. SAD 69 - Geodetic Latitude Differences.........

10-1

10-2

11-1

11-2

11-2
11-2

11-3

11-3
11-3
11-4



TABLE OF CONTENTS (Cont'd)

Figure 11.3b. SAD 69 - Geodetic Longitude Differences........
Figure 11.3c. SAD 69 - Geodetic Height Differences...... ceens
Figure 11.4a. ED 50 (Western Europe) - Geodetic Latitude
DifferenCesS.eceeeeseescescaccscnans ceseescessnnn cecessecassenns
Figure 11.4b. ED 50 (Western Europe) - Geodetic Longitude
Differences ............ ® @ 0 00 00 0 0 ® ® 0 0 00 00 ® ® 0 000 000 000 0o ® 9 ® 00 0 0 0
Figure 11.4c. ED 50 (Western Europe) - Geodetic Height
Differences...eeeeceeeens cecssscarrosnras ceseessenesann ceeesnne
Figure 11.5a. ED 50 (UK/Ireland) - Geodetic Latitude
DifferenceS.ceeceeccccneses ceesccessessenns sescescrsasneseresas
Figure 11.5b. ED 50 (UK/Ireland) - Geodetic Longitude
DifferenceS.ceeecescceccsss cresecessessaans ceseescasanse ceseees
Figure 11.5c. ED 50 (UK/Ireland) - Geodetic Height
Differences...... ceseessessessessanns cesssecsesas ceesssessennns
Figure 11.6a. ED 50 (UK Only) - Geodetic Latitude
DifferenCesS.ceeceeeesscssescessns cesessasenn cessesense ceesseses
Figure 11.6b. ED 50 (UK Only) - Geodetic Longitude
Differences..... teseessesesssassenns ceseens ceseessessensenns .o
Figure 11.6c. ED 50 (UK Only) - Geodetic Height
DifferenCesS.eeeeesceccecsases cscsccsnsessse ceecsssenes cseeseses
Figure 11.7a. TD - Geodetic Latitude Differences........ ceses
Figure 11.7b. TD - Geodetic Longitude Differences............
Figure 11.7c. TD - Geodetic Height Differences........ tesenns
Figure 11.8a. AGD 66 - Geodetic Latitude Differences.........
Figure 11.8b. AGD 66 - Geodetic Longitude Differences........
Figure 11.8c. AGD 66 - Geodetic Height Differences....... ceoe
Figure 11.9a. AGD 84 - Geodetic Latitude Differences.........
Figure 11.9b. AGD 84 - Geodetic Longitude Differences........

XV

PAGE

B ——

11-4
11-4

11-5

11-5

11-5

11-6

11-6

11-6

11-7

11-7

11-7
11-8
11-8
11-8
11-9
11-9
11-9
11-10



12.

13.

TABLE OF CONTENTS (Cont'd)

PAGE
Figure 11.9c. AGD 84 - Geodetic Height DifferenceS....ceeee.. 11-10
NON-DOPPLER DERIVED DATUM TRANSFORMATION PARAMETERS - LOCAL
GEODETIC SYSTEMS TO WGS 84...cveeeeceecocacnnns Ceteccecesaans . 1241
Table 12.1. Non-Doppler Derived Datum Transformation
Parameters - Local Geodetic Systems to WGS 84......cc0veunenne 12-2
Figure 12.1. Local Geodetic Systems (Table 12.1) Related to
WGS 84 Using Non-Doppler Derived Local Geodetic System-to-
WGS 84 Datum Transformation Parameters.....eeceeseeceessacenns 12-3
LOCAL GEODETIC SYSTEM-TO-WGS 84 DATUM SHIFTS - AX, AY, AZ
CONTOUR CHARTS FOR MAUJOR DATUMS . i ueeeecescosessocnsasscsacsnse 13-1
Figure 13.1. Contour Chart - NAD 27 to WGS 84 Datum Shifts
(CONUS), AX Component (Contour Interval = 1 Meter).....eeo... . 13-2
Figure 13.2. Contour Chart - NAD 27 to WGS 84 Datum Shifts
(CONUS), AY Component (Contour Interval = 1 Meter).....ceeeees 13-3
Figure 13.3. Contour Chart - NAD 27 to WGS 84 Datum Shifts
(CONUS), AZ Component (Contour Interval = 1 Meter)....eeeeeen. 13-4
Figure 13.4. Contour Chart - NAD 83 to WGS 84 Datum Shifts
(CONUS), AX Component (Contour Interval = 0.5 Meter).......... 13-5
Figure 13.5. Contour Chart - NAD 83 to WGS 84 Datum Shifts
(CONUS), AY Component (Contour Interval = 0.5 Meter).......... 13-6
Figure 13.6. Contour Chart - NAD 83 to WGS 84 Datum Shifts
(CONUS), AZ Component (Contour Interval = 0.5 Meter).......... 13-7
Figure 13.7. Contour Chart - SAD 69 to WGS 84 Datum Shifts,
AX Component (Contour Interval = 2 Meters)..eeeeeeceeecccceens 13-8
Figure 13.8. Contour Chart - SAD 69 to WGS 84 Datum Shifts,
AY Component (Contour Interval = 2 Meters).....e.c... ceeeeesens 13-9
Figure 13.9. Contour Chart - SAD 69 to WGS 84 Datum Shifts,
AZ Component (Contour Interval = 2 Meters)..ceeeeeeeeeeeeecenne 13-10
Figure 13.10. Contour Chart - ED 50 (Western Europe) to WGS 84
Datum Shifts, AX Component (Contour Interval = 1 Meter)....... 13-11
Figure 13.11. Contour Chart - ED 50 (Western Europe) to WGS 84
Datum Shifts, AY Component (Contour Interval = 1 Meter)....... 13-12
Figure 13.12. Contour Chart - ED 50 (Western Europe) to WGS 84
Datum Shifts, AZ Component (Contour Interval = 1 Meter)....... 13-13

Xvi



14.

TABLE OF CONTENTS (Cont'd)

Figure 13.13.
Datum Shifts,

Contour Chart - ED 50 (UK/Ireland) to WGS 84

Figure 13.14. Contour Chart - ED 50 (UK/Ireland) to WGS 84

Datum Shifts,

Figure 13.15.
Datum Shifts,

Contour Chart - ED 50 (UK/Ireland) to WGS 84

AX Component (Contour Interval = 1 Meter).......

AY Component (Contour Interval = 1 Meter).......

AZ Component (Contour Interval = 1 Meter).......

Figure 13.16.
Datum Shifts,

Figure 13.17.
Datum Shifts,

Contour Chart -

Figure 13.18.
Datum Shifts,

Contour Chart -

Figure 13.19. Contour Chart -
AX Component (Contour Interval

Figure 13.20. Contour Chart -
AY Component (Contour Interval

Figure 13.21. Contour Chart -
AZ Component (Contour Interval

Figure 13.22. Contour Chart -
AX Component (Contour Interval

Figure 13.23. Contour Chart -
AY Component (Contour Interval

Figure 13.24. Contour Chart -
AZ Component (Contour Interval

Figure 13.25. Contour Chart -
AX Component (Contour Interval

Figure 13.26. Contour Chart -
AY Component (Contour Interval

Figure 13.27. Contour Chart -
AZ Component (Contour Interval

Contour Chart - ED 50 (UK Only) to WGS 84
AX Component (Contour Interval = 1 Meter).......

ED 50 (UK Only) to WGS 84

AY Component (Contour Interval = 1 Meter).......

ED 50 (UK Only) to WGS 84

AZ Component (Contour Interval = 1 Meter).......

TD to WGS 84 Datum Shifts,
=1 Meter)....o..... Ceesecesnens

TD to WGS 84 Datum Shifts,
T A - -V

TD to WGS 84 Datum Shifts,
= 1 Meter)eeeeeeeeeeeeeeeeannns

AGD 66 to WGS 84 Datum Shifts,
= 1 Meter)eeeeeeeeeeeeoencennns

AGD 66 to WGS 84 Datum Shifts,
= ] Meter)eeeeeeeeeeeeecoocnnas

AGD 66 to WGS 84 Datum Shifts,
= ] Meter)eueueeeeeeeeeeeonennnns

AGD 84 to WGS 84 Datum Shifts,
= 1 Meter)eeeeeeeeeeeoeeanannns

AGD 84 to WGS 84 Datum Shifts,
= 1 Meter)eeeeeeeeeeeocncncnnns

AGD 84 to WGS 84 Datum Shifts,
= 1 Meter)eeeeeeeeeeeeenenonnns

LOCAL GEODETIC SYSTEM-TO-WGS 84 DATUM SHIFTS - AX, AY, AZ
CONTOUR CHARTS FOR AN ADDITIONAL 29 OF THE 83 LOCAL GEODETIC

SYSTEMS .t iieieiieteeennnencnens

e 0000000000000 e eeees 00000

14-1



TABLE OF CONTENTS (Cont'd)

Figure 14.1. Contour Chart -
Shifts, AX Component (Contour

Figure 14.2. Contour Chart -
Shifts, AY Component (Contour

Figure 14.3. Contour Chart -
Shifts, AZ Component (Contour

Figure 14.4. Contour Chart -
Shifts, AX Component (Contour

Figure 14.5. Contour Chart -
Shifts, AY Component (Contour

Figure 14.6. Contour Chart -
Shifts, AZ Component (Contour

Figure 14.7. Contour Chart -
Shifts, AX Component (Contour

Figure 14.8. Contour Chart -
Shifts, AY Component (Contour

Figure 14.9. Contour Chart -
Shifts, AZ Component (Contour

Figure 14.10.
1 Meter)
Figure 14.11.
1 Meter)

Figure 14.12.

Figure 14.13.
Datum Shifts,

Figure 14.14.
Datum Shifts,

Figure 14.15.
Datum Shifts,

Contour Chart - Campo Inchauspe
AX Component (Contour Interval

Contour Chart - Campo Inchauspe
AY Component (Contour Interval

Contour Chart - Campo Inchauspe
AZ Component (Contour Interval

Adindan Datum to WGS 84 Datum
Interval = 1 Meter)

Adindan Datum to WGS 84 Datum
Interval = 1 Meter)

Adindan Datum to WGS 84 Datum
Interval = 1 Meter)

Arc Datum 1950 to WGS 84 Datum
Interval = 2 Meters)

Arc Datum 1950 to WGS 84 Datum
Interval = 2 Meters)

oooooooooo

Arc Datum 1950 to WGS 84 Datum
Interval = 2 Meters)

oooooooooo

Arc Datum 1960 to WGS 84 Datum
Interval = 1 Meter)

ooooooooooo

Arc Datum 1960 to WGS 84 Datum
Interval = 2 Meters)

Arc Datum 1960 to WGS 84 Datum
Interval = 2 Meters)

oooooooooo

Contour Chart - Bogota Observatory Datum to
WGS 84 Datum Shifts, AX Component (Contour Interval

oooooooooooooooooooooooooooooooooooooooooooooooooooooo

Contour Chart - Bogota Observatory Datum to
WGS 84 Datum Shifts, AY Component (Contour Interval

oooooooooooooooooooooooooooooooooooooooooooooooooooooo

Contour Chart - Bogota Observatory Datum to
WGS 84 Datum Shifts, AZ Component (Contour Interval
=) =Y o P Cececceseccenas

Datum to WGS
1 Meter)

Datum to WGS
1 Meter)

Datum to WGS
1 Meter).....

Xviii

PAGE

14-2

14-3

14-4

14-5

14-6

oo

14-7

14-8

14-9

84

84



TABLE OF CONTENTS (Cont'd)

Figure 14.16. Contour Chart - Cape Datum to WGS 84 Datum
Shifts, AX Component (Contour Interval =1 Meter).............

Figure 14.17. Contour Chart - Cape Datum to WGS 84 Datum
Shifts, AY Component (Contour Interval =1 Meter).............

Figure 14.18. Contour Chart - Cape Datum to WGS 84 Datum
Shifts, AZ Component (Contour Interval =1 Meter).............

Figure 14.19. Contour Chart - Cape Canaveral Datum to WGS 84
Datum Shifts, AX Component (Contour Interval = 0.5 Meter).....

Figure 14.20. Contour Chart - Cape Canaveral Datum to WGS 84
Datum Shifts, AY Component (Contour Interval = 0.5 Meter).....

Figure 14.21. Contour Chart - Cape Canaveral Datum to WGS 84
Datum Shifts, AZ Component (Contour Interval = 0.5 Meter).....

Figure 14.22. Contour Chart - Carthage Datum to WGS 84 Datum
Shifts, AX Component (Contour Interval =1 Meter).............

Figure 14.23. Contour Chart - Carthage Datum to WGS 84 Datum
Shifts, AY Component (Contour Interval =1 Meter).............

Figure 14.24. Contour Chart - Carthage Datum to WGS 84 Datum
Shifts, AZ Component (Contour Interval = 1 Meter).............

Figure 14.25. Contour Chart - Chua Astro Datum to WGS 84
Datum Shifts, AX Component (Contour Interval = 1 Meter).......

Figure 14.26. Contour Chart - Chua Astro Datum to WGS 84
Datum Shifts, AY Component (Contour Interval = 1 Meter).......

Figure 14.27. Contour Chart - Chua Astro Datum to WGS 84
Datum Shifts, AZ Component (Contour Interval = 1 Meter).......

Figure 14.28. Contour Chart - Corrego Alegre Datum to WGS 84
Datum Shifts, AX Component (Contour Interval = 1 Meter).......

Figure 14.29. Contour Chart - Corrego Alegre Datum to WGS 84
Datum Shifts, AY Component (Contour Interval = 1 Meter).......

Figure 14.30. Contour Chart - Corrego Alegre Datum to WGS 84
Datum Shifts, AZ Component (Contour Interval = 1 Meter).......

Figure 14.31. Contour Chart - Djakarta Datum to WGS 84 Datum
Shifts, AX Component (Contour Interval = 0.5 Meter)...........

XX



TABLE OF CONTENTS (Cont'd)

Figure 14.32. Contour Chart - Djakarta Datum to WGS 84 Datum
Shifts, AY Component (Contour Interval = 0.5 Meter)...........

Figure 14.33. Contour Chart - Djakarta Datum to WGS 84 Datum
Shifts, AZ Component (Contour Interval = 0.5 Meter)...........

Figure 14.34. Contour Chart - ED 50 (Egypt) to WGS 84 Datum
Shifts, AX Component (Contour Interval =1 Meter).............

Figure 14.35. Contour Chart - ED 50 (Egypt) to WGS 84 Datum
Shifts, AY Component (Contour Interval =1 Meter).............

Figure 14.36. Contour Chart - ED 50 (Egypt) to WGS 84 Datum
Shifts, AZ Component (Contour Interval =1 Meter).............

Figure 14.37. Contour Chart - ED 50 (Iran) to WGS 84 Datum
Shifts, AX Component (Contour Interval = 2 Meters)......c......

Figure 14.38. Contour Chart - ED 50 (Iran) to WGS 84 Datum
Shifts, AY Component (Contour Interval = 2 Meters)............

Figure 14.39. Contour Chart - ED 50 (Iran) to WGS 84 Datum
Shifts, AZ Component (Contour Interval = 2 Meters).....cecee...

Figure 14.40. Contour Chart - Geodetic Datum 1949 to WGS 84
Datum Shifts, AX Component (Contour Interval = 1 Meter).......

Figure 14.41. Contour Chart - Geodetic Datum 1949 to WGS 84
Datum Shifts, AY Component (Contour Interval = 1 Meter).......

Figure 14.42. Contour Chart - Geodetic Datum 1949 to WGS 84
Datum Shifts, AZ Component (Contour Interval = 1 Meter).......

Figure 14.43. Contour Chart - Hjorsey Datum 1955 to WGS 84
Datum Shifts, AX Component (Contour Interval = 1 Meter).......

Figure 14.44, Contour Chart - Hjorsey Datum 1955 to WGS 84
Datum Shifts, AY Component (Contour Interval = 1 Meter).......

Figure 14.45. Contour Chart - Hjorsey Datum 1955 to WGS 84
Datum Shifts, AZ Component (Contour Interval = 1 Meter).......

Figure 14.46. Contour Chart - Indian Datum to WGS 84 Datum
Shifts, AX Component (Contour Interval =1 Meter).............

XX



TABLE OF CONTENTS (Cont'd)

PAGE
Figure 14.47. Contour Chart - Indian Datum to WGS 84 Datum
Shifts, AY Component (Contour Interval =1 Meter)......cece... 14-48
Figure 14.48. Contour Chart - Indian Datum to WGS 84 Datum
Shifts, AZ Component (Contour Interval =1 Meter)............. 14-49
Figure 14.49. Contour Chart - Ireland Datum 1965 to WGS 84
Datum Shifts, AX Component (Contour Interval = 0.5 Meter)..... 14-50
Figure 14.50. Contour Chart - Ireland Datum 1965 to WGS 84
Datum Shifts, AY Component (Contour Interval = 0.5 Meter)..... 14-51
Figure 14.51. Contour Chart - Ireland Datum 1965 to WGS 84
Datum Shifts, AZ Component (Contour Interval = 0.3 Meter)..... 14-52
Figure 14.52. Contour Chart - Kertau Datum 1948 to WGS 84
Datum Shifts, AX Component (Contour Interval = 1 Meter)....... 14-53
Figure 14.53. Contour Chart - Kertau Datum 1948 to WGS 84
Datum Shifts, AY Component (Contour Interval = 1 Meter)....... 14-54
Figure 14.54. Contour Chart - Kertau Datum 1948 to WGS 84
Datum Shifts, AZ Component (Contour Interval = 1 Meter)....... 14-55
Figure 14.55. Contour Chart - Luzon Datum to WGS 84 Datum
Shifts, AX Component (Contour Interval =1 Meter).....cccveen. 14-56
Figure 14.56. Contour Chart - Luzon Datum to WGS 84 Datum
Shifts, AY Component (Contour Interval = 1 Meter).....ceeeeees. 14-57
Figure 14.57. Contour Chart - Luzon Datum to WGS 84 Datum
Shifts, AZ Component (Contour Interval = 2 Meters)............ 14-58
Figure 14.58. Contour Chart - Merchich Datum to WGS 84 Datum
Shifts, AX Component (Contour Interval = 1 Meter)......ceeeee. 14-59
Figure 14.59. Contour Chart - Merchich Datum to WGS 84 Datum
Shifts, AY Component (Contour Interval = 0.5 Meter)........... 14-60
Figure 14.60. Contour Chart - Merchich Datum to WGS 84 Datum
Shifts, AZ Component (Contour Interval = 1 Meter)............. 14-61
Figure 14.61. Contour Chart - Minna Datum to WGS 84 Datum
Shifts, AX Component (Contour Interval = 1 Meter)......cecee.. 14-62
Figure 14.62. Contour Chart - Minna Datum to WGS 84 Datum
Shifts, AY Component (Contour Interval = 1 Meter)............. 14-63

XX i



TABLE OF CONTENTS (Cont'd)

PAGE
Figure 14.63. Contour Chart - Minna Datum to WGS 84 Datum
Shifts, AZ Component (Contour Interval =1 Meter)......c.eo... 14-64
Figure 14.64. Contour Chart - NAD 27 (Alaska) to WGS 84 Datum
Shifts, AX Component (Contour Interval =1 Meter)............. 14-65
Figure 14.65. Contour Chart - NAD 27 (Alaska) to WGS 84 Datum
Shifts, AY Component (Contour Interval = 2 Meters).....cece... 14-66
Figure 14.66. Contour Chart - NAD 27 (Alaska) to WGS 84 Datum
Shifts, AZ Component (Contour Interval = 1 Meter)......... eee. 14-67
Figure 14.67. Contour Chart - NAD 27 (Canada) to WGS 84 Datum
Shifts, AX Component (Contour Interval = 2 Meters).....cece... 14-68
Figure 14.68. Contour Chart - NAD 27 (Canada) to WGS 84 Datum
Shifts, AY Component (Contour Interval = 3 Meters)............ 14-69
Figure 14.69. Contour Chart - NAD 27 (Canada) to WGS 84 Datum
Shifts, AZ Component (Contour Interval = 2 Meters).....ceee.e.. 14-70
Figure 14.70. Contour Chart - NAD 27 (Caribbean) to WGS 84
Datum Shifts, AX Component (Contour Interval = 1 Meter)....... 14-71
Figure 14.71. Contour Chart - NAD 27 (Caribbean) to WGS 84
Datum Shifts, AY Component (Contour Interval = 2 Meters)...... 14-72
Figure 14.72. Contour Chart - NAD 27 (Caribbean) to WGS 84
Datum Shifts, AZ Component (Contour Interval = 2 Meters)...... 14-73
Figure 14.73. Contour Chart - NAD 27 (Mexico, Central
America) to WGS 84 Datum Shifts, AX Component (Contour
Interval = 1 Meter).ueeeeeeeeeeescoseccsnsosossaassasssasnnsns 14-74
Figure 14.74. Contour Chart - NAD 27 (Mexico, Central
America) to WGS 84 Datum Shifts, AY Component (Contour
Interval = 1 Meter).uuieeeeeeeeeeeeeeoceasecoscscscascaansnnass 14-75
Figure 14.75. Contour Chart - NAD 27 (Mexico, Central
America) to WGS 84 Datum Shifts, AZ Component (Contour
Interval = 1 Meter)..uiieeeeeeeeeeecnocsscnsannnns cecscseceenas 14-76
Figure 14.76. Contour Chart - 01d Egyptian Datum to
WGS 84 Datum Shifts, AX Component (Contour Interval =
1 Meter)eeeeeeeeeeeeeesescssaseancanccnnons eesecesscscsecnaans 14-77
Figure 14.77. Contour Chart - 01d Egyptian Datum to
WGS 84 Datum Shifts, AY Component (Contour Interval =
T =T 14-78



TABLE OF CONTENTS (Cont'd)

PAGE
Figure 14.78. Contour Chart - 01d Egyptian Datum to
WGS 84 Datum Shifts, AZ Component (Contour Interval =
1 Meter) oooooooooooooo e 0 e es 0000000000 @00 00000000000 000 00000 14-79
Figure 14.79. Contour Chart - 01d Hawaiian Datum to WGS 84
Datum Shifts, AX Component (Contour Interval = 1 Meter)....... 14-80
Figure 14.80. Contour Chart - 01d Hawaiian Datum to WGS 84
Datum Shifts, AY Component (Contour Interval = 1 Meter)....... 14-81
Figure 14.81. Contour Chart - 01d Hawaiian Datum to WGS 84
Datum Shifts, AZ Component (Contour Interval = 1 Meter)....... 14-82
Figure 14.82. Contour Chart - Oman Datum to WGS 84 Datum
Shifts, A&X Component (Contour Interval =1 Meter)............. 14-83
Figure 14.83. Contour Chart - Oman Datum to WGS 84 Datum
Shifts, AY Component (Contour Interval = 1 Meter)......ceceeees 14-84
Figure 14.84. Contour Chart - Oman Datum to WGS 84 Datum
Shifts, AZ Component (Contour Interval =1 Meter)............. 14-85
Figure 14.85. Contour Chart - Ordnance Survey of Great Britain
1936 Datum to WGS 84 Datum Shifts, AX Component (Contour
INterval = 1 Meter).eeeeeeeeeeeeecesooscsssoossnsoascnscananns 14-86
Figure 14.86. Contour Chart - Ordnance Survey of Great Britain
1936 Datum to WGS 84 Datum Shifts, AY Component (Contour
Interval = 1 Meter)..... Ceeeeeeeceecacescesceatantsassasoanns . 14-87
Figure 14.87. Contour Chart - Ordnance Survey of Great Britain
1936 Datum to WGS 84 Datum Shifts, AZ Component (Contour
INterval = 1 Meter)ueeeeeeeeeeeececoscosessscssossscsssssnanss 14-88
Figure 14.88. Contour Chart - Provisional South American Datum
1956 to WGS 84 Datum Shifts, AX Component (Contour Interval =
3 MeteY‘S) ooooooooooooooooooooooooooooooooooo S0 000 ee 000000000 14_89
Figure 14.89. Contour Chart - Provisional South American Datum
1956 to WGS 84 Datum Shifts, AY Component (Contour Interval =
3 MELerS) eeeeeeeeeeeecececeaossosaasssssssescsesssssssssnsnsas 14-90
Figure 14.90. Contour Chart - Provisional South American Datum
1956 to WGS 84 Datum Shifts, AZ Component (Contour Interval =
3 Meter‘S) ooooooooooooooooooooooooooo S 0000000000000 00 000000000 14-91

Figure 14.91. Contour Chart - Puerto Rico Datum to WGS 84 Datum
Shifts, AX Component (Contour Interval = 1 Meter)............. 14-92

xxiii



15.

TABLE OF CONTENTS (Cont'd)

PAGE

Figure 14.92. Contour Chart - Puerto Rico Datum to WGS 84 Datum
Shifts, AY Component (Contour Interval = 1 Meter)............. 14-93

Figure 14.93. Contour Chart - Puerto Rico Datum to WGS 84 Datum
Shifts, AZ Component (Contour Interval =1 Meter)....ceeeeee... 14-94

Figure 14.94. Contour Chart - Southwest Base Datum to WGS 84
Datum Shifts, AX Component (Contour Interval = 0.5 Meter)..... 14-95

Figure 14.95. Contour Chart - Southwest Base Datum to WGS 84
Datum Shifts, AY Component (Contour Interval = 1 Meter)....... 14-96

Figure 14.96. Contour Chart - Southwest Base Datum to WGS 84
Datum Shifts, AZ Component (Contour Interval = 0.5 Meter)..... 14-97

Figure 14.97. Contour Chart - Timbalai Datum 1948 to WGS 84
Datum Shifts, AX Component (Contour Interval = 1 Meter)....... 14-98

Figure 14.98. Contour Chart - Timbalai Datum 1948 to WGS 84
Datum Shifts, AY Component (Contour Interval = 1 Meter)....... 14-99

Figure 14.99. Contour Chart - Timbalai Datum 1948 to WGS 84
Datum Shifts, AZ Component (Contour Interval = 1 Meter)....... 14-100

Figure 14.100. Contour Chart - Wake-Eniwetok Datum 1960 to
WGS 84 Datum Shifts, AX Component (Contour Interval =
0.5 Meter).eeeeeeeeeeeeeoeenncanns Ceesstesttcccessaccensssaanns 14-101

Figure 14.101. Contour Chart - Wake-Eniwetok Datum 1960 to
WGS 84 Datum Shifts, AY Component (Contour Interval =
0.5 Meter) oooooooooooooooooooooooooo LR I NN N N S A S B A S N A A N R O I Y 14"102

Figure 14.102. Contour Chart - Wake-Eniwetok Datum 1960 to
WGS 84 Datum Shifts, AZ Component (Contour Interval =
0.5 Meter)ooooo oooooooooooooooooooooooooooooooooooooooooooooo . 14-103

Figure 14.103. Contour Chart - Zanderij Datum to WGS 84 Datum
Shifts, AX Component (Contour Interval = 1 Meter)........ cee.. 14-104

Figure 14.104. Contour Chart - Zanderij Datum to WGS 84 Datum
Shifts, AY Component (Contour Interval = 1 Meter)...ceeeececss 14-105

Figure 14.105. Contour Chart - Zanderij Datum to WGS 84 Datum
Shifts, AZ Component (Contour Interval =1 Meter)....cceeeecs. 14-106

LOCAL GEODETIC SYSTEM-TO-WGS 84 DATUM SHIFTS - A¢, AA, M
CONTOUR CHARTS FOR MAJOR DATUMS ..ieiererieeenccenenocnccccnnns 15-1

XXiv



Figure 15.1.
Minus NAD 27

Figure 15.2.
Minus NAD 27

Figure 15.3.
WGS 84 Minus

Figure 15.4.
Minus NAD 83

Figure 15.5.
Minus NAD 83

Figure 15.6.
WGS 84 Minus

Figure 15.7.
Minus SAD 69

Figure 15.8.
Minus SAD 69

Figure 15.9.
WGS 84 Minus

Figure 15.10.

Minus ED 50 (Western Europe;
ArC SECONA) et veireeeereeeeeeseseeeocecoceassosososssssnsasaans

Figure 15.11.

Figure 15.12.
WGS 84 Minus

L3 =Y 30 1

Figure 15.13.

Minus ED 50 (UK/Ireland; Contour Interval = 0.1 Arc Second)...

Figure 15.14.

Figure 15.15.

WGS 84 Minus ED 50 (UK/Ireland; Contour Interval = 1 Meter)...

TABLE OF CONTENTS (Cont'd)

Contour Chart - Latitude Differences, WGS 84

(CONUS; Contour Interval = 0.1 Arc Second )......

Contour Chart - Longitude Differences, WGS 84

(CONUS; Contour Interval = 0.2 Arc Second).......

Contour Chart - Geodetic Height Differences,

NAD 27 (CONUS; Contour Interval = 2 Meters)......

Contour Chart - Latitude Differences, WGS 84

(CONUS; Contour Interval = 0.5 Meter)....eeeeeen.

Contour Chart - Longitude Differences, WGS 84

(CONUS; Contour Interval = 0.5 Meter)....ceeeeens

Contour Chart - Geodetic Height Differences,

NAD 83 (CONUS; Contour Interval = 0.5 Meter).....

Contour Chart - Latitude Differences, WGS 84

(Contour Interval = 0.1 Arc Second Je.vveeeeeennns

Contour Chart - Longitude Differences, WGS 84

(Contour Interval = 0.2 Arc Second)...eeeeeeeseess

Contour Chart - Geodetic Height Differences,
SAD 69 (Contour

Contour Chart - Latitude Differences, WGS 84
Contour Interval = 0.2

Contour Chart - Longitude Differences, WGS 84
Minus ED 50 (Western Europe;
ArC SECONA) i iteureeeeeroeseneasscossocesnsssssosssssasanssnns

Contour Interval = 0.2

Contour Chart - Geodetic Height Differences,
ED 50 (Western Europe; Contour Interval =5

Contour Chart - Latitude Differences, WGS 84

Contour Chart - Longitude Differences, WGS 84
Minus ED 50 (UK/Ireland; Contour Interval = 0.1 Arc Second)...

Contour Chart - Geodetic Height Differences,

XXV

Interval = 4 Meters)..oeeeenennn.

PAGE

15-2

15-3

15-4

15-5

15-6

15-7

15-8

15-9

15-10

15-11

15-12

15-13

15-14

15-15

15-16



TABLE OF CONTENTS {Cont'd)

PAGE
Figure 15.16. Contour Chart - Latitude Differences, WGS 84
Minus ED 50 (UK Only; Contour Interval = 0.1 Arc Second)...... 15-17
Figure 15.17. Contour Chart - Longitude Differences, WGS 84
Minus ED 50 (UK Only; Contour Interval = 0.1 Arc Second)...... 15-18
Figure 15.18. Contour Chart - Geodetic Height Differences,
WGS 84 Minus ED 50 (UK Only; Contour Interval = 1 Meter)...... 15-19
Figure 15.19. Contour Chart - Latitude Differences, WGS 84
Minus TD (Contour Interval = 0.2 Arc Second)...eeeeesncncacsns 15-20
Figure 15.20. Contour Chart - Longitude Differences, WGS 84
Minus TD (Contour Interval = 0.2 Arc Second)....ceceeencncncnns 15-21
Figure 15.21. Contour Chart - Geodetic Height Differences,
WGS 84 Minus TD (Contour Interval = 2 Meters)....ceeeeececncas 15-22
Figure 15.22 Contour Chart - Latitude Differences, WGS 84
Minus AGD 66 (Contour Interval = 0.1 Arc Second)....ceeeecenss 15-23
Figure 15.23. Contour Chart - Longitude Differerces, WGS 84
Minus AGD 66 (Contour Interval = 0.1 Arc Second)....ceecvecanns 15-24
Figure 15.24. Contour Chart - Geodetic Height Differences,
WGS 84 Minus AGD 66 (Contour Interval = 5 Meters)....cceeeenss 15-25
Figure 15.25. Contour Chart - Latitude Differences, WGS 84
Minus AGD 84 (Contour Interval = 0.1 Arc Second).....ecvessess 15-26
Figure 15.26. Contour Chart - Longitude Differences, WGS 84
Minus AGD 84 (Contour Interval = 0.1 Arc Second)....ceeeseennne 15-27
Figure 15.27. Contour Chart - Geodetic Height Differences,
WGS 84 Minus AGD 84 (Contour Interval = 5 Meters)...eceeeeeess 15-28
LOCAL GEODETIC SYSTEM-TO-WGS 84 DATUM SHIFTS - A¢, AX, M
CONTOUR CHARTS FOR AN ADDITIONAL 29 OF THE 83 LOCAL GEODETIC
SYSTEMS .ttt eeeeeeeoceonesassssossonscsosscssssssosssnsssnnsnss 16-1
Figure 16.1. Contour Chart - Latitude Differences, WGS 84
Minus Adindan Datum (Contour Interval = 0.2 Arc Second)....... 16-2
Figure 16.2. Contour Chart - Longitude Differences, WGS 84
Minus Adindan Datum (Contour Interval = 0.2 Arc Second)....... 16-3
Figure 16.3. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Adindan Datum (Contour Interval = 2 Meters)...... 16-4

xxvi



TABLE OF CONTENTS (Cont'd)

Figure 16.4. Contour Chart - Latitude Differences, WGS 84

Minus Arc Datum 1950 (Contour Interval = 0.2 Arc Second)......

Figure 16.5. Contour Chart - Longitude Differences, WGS 84

Minus Arc Datum 1950 {(Contour Interval = 0.2 Arc Second)......

Figure 16.6. Contour Chart - Geodetic Height Differences,

WGS 84 Minus Arc Datum 1950 (Contour Interval = 2 Meters).....

Figure 16.7. Contour Chart - Latitude Differences, WGS 84

Minus Arc Datum 1960 (Contour Interval = 0.2 Arc Second)......

Figure 16.8. Contour Chart - Longitude Differences, WGS 84

Minus Arc Datum 1960 (Contour Interval = 0.1 Arc Second)......

Figure 16.9. Contour Chart - Geodetic Height Differences,

WGS 84 Minus Arc Datum 1960 (Contour Interval = 3 Meters).....

Figure 16.10. Contour Chart - Latitude Differences, WGS 84
Minus Bogota Observatory Datum (Contour Interval = 0.1

Arc Second)..eeeeaccess teeeecesecescsescsssssesecssecesescnnnas

Figure 16.11. Contour Chart - Longitude Differences, WGS 84
Minus Bogota Observatory Datum (Contour Interval = 0.05

Arc Second).eeeeeeennns ceseencnns teseeccscescccsasssses Ceeeeeens

Figure 16.12. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Bogota Observatory Datum (Contour Interval = 2

MEtErS)eeeeeeeceeoanccconnsse teeeesssscsecencsscccnns Ceeeeeacns

Figure 16.13. Contour Chart - Latitude Differences, WGS 84
Minus Campo Inchauspe Datum (Contour Interval = 0.2 Arc

SECONA) s eveecossoecccoascsnsoscssasssss Ceeeeseccens Ceeeceenees

Figure 16.14. Contour Chart - Longitude Differences, WGS 84
Minus Campo Inchauspe Datum (Contour Interval = 0.2 Arc

SECONd) eeeeeeenceeeoccnnnns Ceeeseseencne teesesecesssanes ceeeee

Figure 16.15. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Campo Inchauspe Datum (Contour Interval = 2

Meters).eeeeeeeees tececccens tecesesessssseseneceseseses Cereeee

Figure 16.16. Contour Chart - Latitude Differences, WGS 84

Minus Cape Datum (Contour Interval = 0.1 Arc Second)..........

Figure 16.17. Contour Chart - Longitude Differences, WGS 84

Minus Cape Datum (Contour Interval = 0.1 Arc Second)..........

XXvii

PAGE

16-5

16-6

16-7

16-8

16-9

16-16



TABLE OF CONTENTS (Cont'd)

Figure 16.18. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Cape Datum (Contour Interval = 2 Meters)...... ces

Figure 16.19. Contour Chart - Latitude Differences, WGS 84
Minus Cape Canaveral Datum (Contour Interval = 0.05 Arc
Second).eeeeennnnnans Cecestetecestesensans Ceeecstsetcnteseseanas

Figure 16.20. Contour Chart - Longitude Differences, WGS 84
Minus Cape Canaveral Datum (Contour Interval = 0.05 Arc
Second)e.eennnn. ceecseeesnesans ceeeseas Ceeesesetstessscsnanans

Figure 16.21. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Cape Canaveral Datum (Contour Interval = 0.5
Meters).eeeeeeeeenes cececscacans Ceseesesesenanns ceeeseescsanas

Figure 16.22. Contour Chart - Latitude Differences, WGS 84
Minus Carthage Datum (Contour Interval = 0.1 Arc Second)......

Figure 16.23. Contour Chart - Longitude Differences, WGS 84
Minus Carthage Datum (Contour Interval = 0.1 Arc Second)......

Figure 16.24. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Carthage Datum (Contour Interval = 1 Meter)......

Figure 16.25. Contour Chart - Latitude Differences, WGS 84
Minus Chua Astro Datum (Contour Interval = 0.1 Arc Second)....

Figure 16.26. Contour Chart - Longitude Differences, WGS 84
Minus Chua Astro Datum (Contour Interval = 0.2 Arc Second)....

Figure 16.27. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Chua Astro Datum (Contour Interval = 1 Meter)....

Figure 16.28. Contour Chart - Latitude Differences, WGS 84
Minus Corrego Alegre Datum (Contour Interval = 0.1
Arc Second) 000000 ® 8 0000 000000000000 00 ® o0 00 00 ® 0 0 5 0 00 0 00 000000 00

Figure 16.29. Contour Chart - Longitude Differences, WGS 84
Minus Corrego Alegre Datum (Contour Interval = 0.2
Arc Second).. ........ ® © 0.0 0600000000 0000000000000 ® 8 0000 0 0 00 000 00

Figure 16.30. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Corrego Alegre Datum (Contour Interval =1
Meter).ieeeeceenenns cececnee Ceteescestststenacanns cesteescasens

Figure 16.31. Contour Chart - Latitude Differences, WGS 84
Minus Djakarta Datum (Contour Interval = 0.2 Arc Second)......

Xxviii

PAGE

16-19

16-20

16-21

16-22

16-23

16-24

16-25

16-26

16-27

16-28

16-29

16-30

16-31

16-32



TABLE OF CONTENTS (Cont'd)

Figure 16.32. Contour Chart - Longitude Differences, WGS 84
Minus Djakarta Datum (Contour Interval = 0.2 Arc Second)......

Figure 16.33. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Djakarta Datum (Contour Interval = 2 Meters).....

Figure 16.34. Contour Chart - Latitude Differences, WGS 84
Minus ED 50 (Egypt) (Contour Interval = 0.1 Arc Second).......

Figure 16.35. Contour Chart - Longitude Differences, WGS 84

Minus ED 50 (Egypt) (Contour Interval = 0.1 Arc Second).......

Figure 16.36. Contour Chart - Geodetic Height Differences,
WGS 84 Minus ED 50 (Egypt) (Contour Interval = 2 Meters)......

Figure 16.37. Contour Chart - Latitude Differences, WGS 84
Minus ED 50 (Iran) (Contour Interval = 0.1 Arc Second)........

Figure 16.38. Contour Chart - Longitude Differences, WGS 84
Minus ED 50 (Iran) (Contour Interval = 0.1 Arc Second)........

Figure 16.39. Contour Chart - Geodetic Height Differences,
WGS 84 Minus ED 50 (Iran) (Contour Interval = 2 Meters).......

Figure 16.40. Contour Chart - Latitude Differences, WGS 84
Minus Geodetic Datum 1949 (Contour Interval = 0.1
ArC SECONA) e eeuereeeeeeeeecaceeosaseasosnssscennnns ceeesecees .

Figure 16.41. Contour Chart - Longitude Differences, WGS 84
Minus Geodetic Datum 1949 (Contour Interval = 0.1
ArC SECONA) e iereeeeeeeeececocoscoosesccsscesssssscssscccsonoss

Figure 16.42. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Geodetic Datum 1949 (Contour Interval =
2 Meters)eeeeeeeeeeenneeennns Ceeeecenn Ceteeecseccntecescnnsaann

Figure 16.43. Contour Chart - Latitude Differences, WGS 84
Minus Hjorsey Datum 1955 (Contour Interval = 0.1
Arc Second) ..... e ®© 000 00 0 0 00 ® © 9 00 0000000000000 0000000 000 ® o 0 0 0 00

Figure 16.44. Contour Chart - Longitude Differences, WGS 84
Minus Hjorsey Datum 1955 (Contour Interval = 0.1
Arc Second).ceeeeececcececcccncsscnnnns Cecceescescsetsactssanns

Figure 16.45. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Hjorsey Datum 1955 (Contour Interval = 1 Meter)..

XX1x

16-41

16-43

16-44

16-45

16-46



TABLE OF CONTENTS (Cont'd)

Figure 16.46. Contour Chart - Latitude Differences, WGS 84
Minus Indian Datum (Contour Interval = 0.2 Arc Second)........

Figure 16.47. Contour Chart - Longitude Differences, WGS 84
Minus Indian Datum (Contour Interval = 0.2 Arc Second)........

Figure 16.48. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Indian Datum (Contour Interval = 4 Meters)..... .o

Figure 16.49. Contour Chart - Latitude Differences, WGS 84
Minus Ireland Datum 1965 (Contour Interval = 0.1 -
Arc SeCONd)eeeeeeeeeeeeceeenesacnnnnss Ceeeeresennnn cecesescnas

Figure 16.50. Contour Chart - Longitude Differences, WGS 84
Minus Ireland Datum 1965 (Contour Interval = 0.2
ArC SECONA) e tteeeeeeeeeeeenseeeeseoaesesoesaessosssossssnannss

Figure 16.51. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Ireland Datum 1965 (Contour Interval =
0.5 Meter)eeeeeeeeeeeeeeooeonssasennoes Cececesecccccnnnann oo

Figure 16.52. Contour Chart - Latitude Differences, WGS 84
Minus Kertau Datum 1948 (Contour Interval = 0.1 Arc Second)...

Figure 16.53. Contour Chart - Longitude Differences, WGS 84
Minus Kertau Datum 1948 (Contour Interval = 0.1 Arc Second)...

Figure 16.54. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Kertau Datum 1948 (Contour Interval = 1 Meter)...

Figure 16.55. Contour Chart - Latitude Differences, WGS 84
Minus Luzon Datum (Contour Interval = 0.1 Arc Second).........

Figure 16.56. Contour Chart - Longitude Differences, WGS 84
Minus Luzon Datum (Contour Interval = 0.1 Arc Second).........

Figure 16.57. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Luzon Datum (Contour Interval = 2 Meters)........

Figure 16.58. Contour Chart - Latitude Differences, WGS 84
Minus Merchich Datum (Contour Interval = 0.1 Arc Second)......

Figure 16.59. Contour Chart - Longitude Differences, WGS 84
Minus Merchich Datum (Contour Interval = 0.1 Arc Second)......

XXX

16-48

16-49

16-50

16-51

16-52

16-53

16-54

16-55



TABLE OF CONTENTS (Cont'd)

Figure 16.60. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Merchich Datum (Contour Interval = 2 Meters).....

Figure 16.61. Contour Chart - Latitude Differences, WGS 84
Minus Minna Datum (Contour Interval = 0.1 Arc Second).........

Figure 16.62. Contour Chart - Longitude Differences, WGS 84
Minus Minna Datum (Contour Interval = 0.1 Arc Second)...eeees.

Figure 16.63. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Minna Datum (Contour Interval = 1 Meter).........

Figure 16.64. Contour Chart - Latitude Differences, WGS 84
Minus NAD 27 (Alaska) (Contour Interval = 0.1 Arc Second).....

Figure 16.65. Contour Chart - Longitude Differences, WGS 84
Minus NAD 27 (Alaska) (Contour Interval = 0.3 Arc Second).....

Figure 16.66. Contour Chart - Geodetic Height Differences,
WGS 84 Minus NAD 27 (Alaska) (Contour Interval = 2 Meters)....

Figure 16.67. Contour Chart - Latitude Differences, WGS 84
Minus NAD 27 (Canada) (Contour Interval = 0.2 Arc Second).....

Figure 16.68. Contour Chart - Longitude Differences, WGS 84
Minus NAD 27 (Canada) (Contour Interval = 0.3 Arc Second).....

Figure 16.69. Contour Chart - Geodetic Height Differences,
WGS 84 Minus NAD 27 (Canada) (Contour Interval = 2 Meters)....

Figure 16.70. Contour Chart - Latitude Differences, WGS 84
Minus NAD 27 (Caribbean) (Contour Interval = 0.1
Arc Second)..... .............. ® 0 0000 000 0 0 00 00 ® 00 0 0 0 0 0 e o e 00 00

Figure 16.71. Contour Chart - Longitude Differences, WGS 84
Minus NAD 27 (Caribbean) (Contour Interval = 0.2
Arc Second)...eeunenn cesesesesecsecsencscasseseisssnannans ceee

Figure 16.72. Contour Chart - Geodetic Height Differences,
WGS 84 Minus NAD 27 (Caribbean) (Contour Interval = _
2Meters)ouoooo ........ ® ® 060060 0000000000 ® © 0.0 00600060 0000000000000

Figure 16.73. Contour Chart - Latitude Differences, WGS 84

Minus NAD 27 (Mexico, Central America) (Contour
Interval = 0.2 Arc Second)..eeeeeeeececcocascncssasonnss ceeees

XXX 1

PAGE

16-61

16-62

16-63

16-64

16-65

16-66

16-67

16-68

16-69

16-70

16-71

16-72

16-73

16-74



TABLE OF CONTENTS (Cont'd)

PAGE
Figure 16.74. Contour Chart - Longitude Differences, WGS 84
Minus NAD 27 (Mexico, Central America) (Contour
Interval = 0.2 Arc SeCONA)eeeeeeeecececssessocencssoscossecnas 16-75
Figure 16.75. Contour Chart - Geodetic Height Differences,
WGS 84 Minus NAD 27 (Mexico, Central America) (Contour
Interval = 2 Meters).eeeeeeeeeecececsococncnnnns ceeceecencnnns 16-76
Figure 16.76. Contour Chart - Latitude Differences, WGS 84
Minus 01d Egyptian Datum (Contour Interval = 0.1
ArC Second) 6000000006000 00000000000000000GOGLEL e 00000000 s 0000000 16_77
Figure 16.77. Contour Chart - Longitude Differences, WGS 84
Minus 01d Egyptian Datum (Contour Interval = 0.1
ArC Second) oooooooooooooooo ee 0000000 60 0c 0000000000000 16-78
Figure 16.78. Contour Chart - Geodetic Height Differences,
WGS 84 Minus 01d Egyptian Datum (Contour Interval = 2
MeterS)...... ooooooooooooo o0 0000000000000 0c000 0 ee e o0 e eo o0 16-79
Figure 16.79. Contour Chart - Latitude Differences, WGS 84
Minus 01d Hawaiian Datum (Contour Interval = 0.1
Arc Second).eeeeeeeececenonnss Cectececesestesenes Ceseescennaes 16-80
Figure 16.80. Contour Chart - Longitude Differences, WGS 84
Minus 01d Hawaiian Datum (Contour Interval = 0.1
ArC SECONA) et eeeeeeeeeeeacoceocecssosscssossssssessasssssnnns 16-81
Figure 16.81. Contour Chart - Geodetic Height Differences,
WGS 84 Minus 01d Hawaiian Datum (Contour Interval =
2 MeterS) ooooooooooooooooooooooooooooooooooooooooo e e 000 ee 0o 16"82
Figure 16.82. Contour Chart - Latitude Differences, WGS 84
Minus Oman Datum (Contour Interval = 0.1 Arc Second).......... 16-83
Figure 16.83. Contour Chart - Longitude Differences, WGS 84
Minus Oman Datum (Contour Interval = 0.2 Arc Second).......... 16-84
Figure 16.84. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Oman Datum (Contour Interval = 2 Meters)......... 16-85
Figure 16.85. Contour Chart - Latitude Differences, WGS 84
Minus Ordnance Survey of Great Britain 1936 Datum (Contour
Interval = 0.2 Arc Second)..ceeeececnnns Ceeecececscnsesaesanne 16-86

XXXii



TABLE OF CONTENTS (Cont'd)

PAGE
Figure 16.86. Contour Chart - Longitude Differences, WGS 84
Minus Ordnance Survey of Great Britain 1936 Datum (Contour
Interval = 0.2 Arc SeCoNd)..eeeeeereeeeececeeeccosceacannnanes 16-87
Figure 16.87. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Ordnance Survey of Great Britain 1936 Datum (Contour
INterval = 1 Meter) ieuieeieeieeeeeeeeeeeeeeeenanceonosansananns 16-88
Figure 16.88. Contour Chart - Latitude Differences, WGS 84
Minus Provisional South American Datum 1956 (Contour Interval
= 0.1 ArC SECONA) ttteeeneeneeeeeeoseoeeococosossacasancncennns 16-89
Figure 16.89. Contour Chart - Longitude Differences, WGS 84
Minus Provisional South American Datum 1956 (Contour Interval
= 0.2 ArC SECONA) et eeeeneeneecessoeeococnsacsocacsasacnaannns 16-90
Figure 16.90. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Provisional South American Datum 1956 (Contour
Interval = 10 Meters).ueeeeeeeeeeeeeeoneeoneoceocesncsocnnannns 16-91

Figure 16.91. Contour Chart - Latitude Differences, WGS 84
Minus Puerto Rico Datum (Contour Interval = 0.1 Arc Second)... 16-92

Figure 16.92. Contour Chart - Longitude Differences, WGS 84
Minus Puerto Rico Datum (Contour Interval = 0.1 Arc Second)... 16-93

Figure 16.93. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Puerto Rico Datum (Contour Interval = 1 Meter)... 16-94

Figure 16.94. Contour Chart - Latitude Differences, WGS 84
Minus Southwest Base Datum (Contour Interval = 0.1

Figure 16.95. Contour Chart - Longitude Differences, WGS 84
Minus Southwest Base Datum (Contour Interval = 0.1
Arc Second).eeeeeeeeeceeennanns e teeereeeteneaentenssenasnnnenn 16-96

Figure 16.96. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Southwest Base Datum (Contour Interval
= 0.5 Meter)eeeiiiieeeeeenereneoeeonenneenanns Cescessetssenans 16-97

Figure 16.97. Contour Chart - Latitude Differences, WGS 84

Minus Timbalai Datum 1948 (Contour Interval = 0.1
ArC SECONA) e eveeneeeeeeeeesonceoaesesosssssesessesssssonsnsnes 16-98

Xxxiii



17.

TABLE OF CONTENTS (Cont'd)

PAGE
Figure 16.98. Contour Chart - Longitude Differences, WGS 84
Minus Timbalai Datum 1948 (Contour Interval = 0.2
ArC SECONAY.ceueeneeneooceneocsecssssosssocssssssssncsassnsans 16-99
Figure 16.99. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Timbalai Datum 1948 (Contour Interval =
2 MEterS) eeeeeeeeeeeeeeoeseaseosocsosasssocssssasssosssnassnsss 16-100
Figure 16.100. Contour Chart - Latitude Differences, WGS 84
Minus Wake-Eniwetok Datum 1960 (Contour Interval = 0.05 Arc
SECONA) et eteeeeeeeaeaceasoeocacasocssssssssasssssncscssasnnsse « 16-101
Figure 16.101. Contour Chart - Longitude Differences, WGS 84
Minus Wake-Eniwetok Datum 1960 (Contour Interval = 0.05 Arc
Second).ceeenncnnas Ceeeeeecececacacscetstecsassstsseseanenenns 16-102
Figure 16.102. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Wake-Eniwetok Datum 1960 (Contour Interval
= 0.5 MELEr ) eeenieeeeeeeeeeecacocossssssascsscssassscnssassnne 16-103
Figure 16.103. Contour Chart - Latitude Differences, WGS 84
Minus Zanderij Datum (Contour Interval = 0.1 Arc Second)...... 16-104
Figure 16.104. Contour Chart - Longitude Differences, WGS 84
Minus Zanderij Datum (Contour Interval = 0.2 Arc Second)...... 16-105
Figure 16.105. Contour Chart - Geodetic Height Differences,
WGS 84 Minus Zanderij Datum (Contour Interval = 2 Meters)..... 16-106
DMA-DEVELOPED LOCAL GEODETIC SYSTEM GEOID HEIGHT CONTOUR
CHARTS FOR MAJOR DATUMS ..ttt eeeenecescososesccssossacncnnses . 17-1
Figure 17.1. DMA-Developed NAD 27 Geoid (CONUS; Referenced
to Clarke 1866 E11lipsoid; Units = Meters).e.eeeceeerecncecannss 17-2
Figure 17.2. DMA-Developed NAD 83 Geoid (CONUS; Referenced
to GRS 80 E11ipsoid; Units = Meters)...eeeieereeeeecscecnnnnes 17-3
Figure 17.3. DMA-Developed SAD 69 Geoid (Referenced to South
American 1969 E11ipsoid; Units = Meters).ciieieeeieeserensnnes 17-4
Figure 17.4. DMA-Developed ED 50 Geoid (Western Europe;
Referenced to International El1lipsoid; Units = Meters)........ 17-5

XXXiV



18.

[Revised: 30 September 1988]

TABLE OF CONTENTS (Cont'd)

PAGE
Figure 17.5. DMA-Developed ED 50 Geoid (UK/Ireland; Referenced
to International E11ipsoid; Units = Meters).eeeeeeeeeeeeeeenn. 17-6
Figure 17.6. DMA-Developed ED 50 Geoid (UK Only; Referenced
to International E1lipsoid; Units = Meters).....ceeeeeeeeeannn. 17-7
Figure 17.7. DMA-Developed TD Geoid (Referenced to Bessel
1841 E11ipsoid; Units = Meters).cuieeeeeeeeeeeeeceoccccacasonns 17-8
Figure 17.8. DMA-Developed AGD 66 Geoid (Referenced to
Australian National E1lipsoid; Units = Meters)..eeeeeeeennnnns 17-9
Figure 17.9. DMA-Developed AGD 84 Geoid (Referenced to
Australian National E1lipsoid; Units = Meters)...ceeeeeeeeenn. 17-10
DMA-DEVELOPED LOCAL GEODETIC SYSTEM GEOID HEIGHT CONTOUR
CHARTS FOR AN ADDITIONAL 30 OF THE 83 LOCAL GEODETIC
SYSTEMS e it eeeeeeeeaeeesoaososcosossseassssssscsosossssssnonsse 18-1
Figure 18.1. DMA-Developed Adindan Datum Geoid (Referenced
to Clarke 1880 E11lipsoid; Units = Meters)...ceeeeeieeeeennnnns 18-2
Figure 18.2. DMA-Developed Arc Datum 1950 Geoid (Referenced
to Clarke 1880 E1lipsoid; Units = Meters).ieeeeeeeeeeeennnenns 18-3
Figure 18.3. DMA-Developed Arc Datum 1960 Geoid (Referenced
to Clarke 1880 E1lipsoid; Units = Meters).cceeeeeeeeennnnnnnns 18-4
Figure 18.4. DMA-Developed Bogota Observatory Datum Geoid
(Referenced to International E1lipsoid; Units = Meters)....... 18-5
Figure 18.5. DMA-Developed Campo Inchauspe Datum Geoid
(Referenced to International E11ipsoid; Units = Meters)....... 18-6
Figure 18.6. DMA-Developed Cape Datum Geoid (Referenced
to Clarke 1880 E11ipsoid; Units = Meters).eeeeeeeeeeeeeeennenss 18-7
Figure 18.7. DMA-Developed Cape Canaveral Datum Geoid
(Referenced to Clarke 1866 E11lipsoid; Units = Meters)......... 18-8
Figure 18.8. DMA-Developed Carthage Datum Geoid (Referenced
to Clarke 1880 E1lipsoid; Units = Meters)..eeeeeeecenennaannns 18-9
Figure 18.9. DMA-Developed Chua Astro Datum Geoid (Referenced
to International E1lipsoid; Units = Meters).eceeeeeeeeenaceanns 18-10

XXXV



[Revised: 30 September 1988]

TABLE OF CONTENTS (Cont'd)

PAGE
Figure 18.10. DMA-Developed Corrego Alegre Datum Geoid
(Referenced to International E1lipsoid; Units = Meters)....... 18-11
Figure 18.11. DMA-Developed Djakarta Datum Geoid (Referenced
to Bessel 1841 E11ipsoid; Units = Meters).ececeececeesecnnnas 18-12
Figure 18.12. DMA-Developed ED 50 (Egypt) Geoid (Referenced
to International E11ipsoid; Units = Meters)...ceeeeeececcnanes 18-13
Figure 18.13. DMA-Developed ED 50 (Iran) Geoid (Referenced to
International E1lipsoid; Units = Meters)...eeeeeeceecnecnnoaes 18-14
Figure 18.14. DMA-Developed Geodetic Datum 1949 Geoid
(Referenced to International Ellipsoid; Units = Meters)....... 18-15
Figure 18.15. DMA-Developed Hjorsey Datum 1955 Geoid
(Referenced to International E11ipsoid; Units = Meters)....... 18-16
Figure 18.16. DMA-Developed Indian Datum Geoid (Referenced
to Everest E1lipsoid; Units = Meters)...ceeceecenens ceteecenns 18-17
Figure 18.17. DMA-Developed Ireland Datum 1965 Geoid
(Referenced to Modified Airy E1lipsoid; Units = Meters)....... 18-18

Figure 18.18. DMA-Developed Kertau Datum 1948 Geoid
(Referenced to Modified Everest Ellipsoid; Units = Meters).... 18-19

Figure 18.19. DMA-Developed Luzon Datum Geoid (Referenced to
Clarke 1866 E11ipsoid; Units = Meters).cceeeeeeceescocscescess 18-20

Figure 18.20. DMA-Developed Merchich Datum Geoid (Referenced
to Clarke 1880 E11ipsoid; Units = Meters)..ceeeeeseeeeecneeees 18-21

Figure 18.21. DMA-Developed Minna Datum Geoid (Referenced
to Clarke 1880 E11lipsoid; Units = Meters).e.eeceeceececcncenns 18-22

Figure 18.22. DMA-Developed NAD 27 (Alaska) Geoid (Referenced
to Clarke 1866 E11lipsoid; Units = Meters)...ceeeeeeeennneeenns 18-23

Figure 18.23. DMA-Developed NAD 27 (Canada) Geoid (Referenced
to Clarke 1866 Ellipsoid; Units = Meters)......... ceecseasnans 18-24

Figure 18.24. DMA-Developed NAD 27 (Caribbean) Geoid
(Referenced to Clarke 1866 El1lipsoid; Units = Meters)......... 18-25

XXXV



TABLE OF CONTENTS (Cont'd)

PAGE

Figure 18.25. DMA-Developed NAD 27 (Greenland/Hayes Peninsula)
Geoid (Referenced to Clarke 1866 El1lipsoid; Units = Meters)... 18-26

Figure 18.26. DMA-Developed NAD 27 (Mexico, Central America)
Geoid (Referenced to Clarke 1866 El1lipsoid; Units = Meters)... 18-27

Figure 18.27. DMA-Developed 01d Egyptian Datum Geoid
(Referenced to Helmert 1906 E1lipsoid; Units = Meters)........ 18-28

Figure 18.28. DMA-Developed 01d Hawaiian Datum Geoid
(Referenced to Clarke 1866 E11ipsoid; Units = Meters)......... 18-29

Figure 18.29. DMA-Developed Oman Datum Geoid (Referenced to
Clarke 1880 E1lipsoid; Units = Meters)......ce.v.. Ceereeceenas 18-30

Figure 18.30. DMA-Developed Ordnance Survey of Great Britain
1936 Datum Geoid (Referenced to Airy Ellipsoid; Units =
MeterS)....... oooooooooooo ®0 0 0000000000000 e eee0eccocssosoe 18-31

Figure 18.31. DMA-Developed Provisional South American Datum
1956 Geoid (Referenced to International Ellipsoid; Units =
MeterS) oooooooooooooooooooo S e 0000000000000 0000 e eeeeeeccsosoocoe oo 18‘32

Figure 18.32. DMA-Developed Puerto Rico Datum Geoid
(Referenced to Clarke 1866 E1lipsoid; Units = Meters)..... ee.. 18-33

Figure 18.33. DMA-Developed Qornoq Datum Geoid (Referenced
to International ET11ipsoid; Units = Meters)..eeeeeeeeeeneeenne 18-34

Figure 18.34. DMA-Developed Southwest Base Datum Geoid
(Referenced to International Ellipsoid; Units = Meters)....... 18-35

Figure 18.35. DMA-Developed Timbalai Datum 1948 Geoid
(Referenced to Everest E11lipsoid; Units = Meters)...eceeeeenns 18-36

Figure 18.36. DMA-Developed Wake-Eniwetok Datum 1960 Geoid
(Referenced to Hough E1lipsoid; Units = Meters).....eceeeeee.. 18-37

Figure 18.37. DMA-Developed Zanderij Datum Geoid (Referenced
to International E1Tipsoid; Units = Meters)..c.eeeeeeececenenes 18-38

xxxvii



19.

20.

TABLE OF CONTENTS (Cont'd)

LOCAL GEODETIC SYSTEM-TO-WGS 84 DATUM TRANSFORMATION MULTIPLE
REGRESSION EQUATIONS ( A¢, AX, AH ) FOR MAJOR DATUMS..........

Table 19.1. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, AH) - North
American Datum 1927 (NAD 27, CONUS) to WGS 84 -...cicievenensn

Table 19.2. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A4, AX, AH) - South
American Datum 1969 (SAD 69) to WGS 84 -........... Cecrcecans .

Table 19.3. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, AH) - European
Datum 1950 (ED 50, Western Europe) to WGS 84 -.........cccu....

Table 19.4. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, AH) - European
Datum 1950 (ED 50, UK/Ireland) to WGS 84 -....ccvvveeecncenens

Table 19.5. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, AH) - European
Datum 1950 (ED 50, UK Only) to WGS 84 -...ivieireneenencnnnns

Table 19.6. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A4, AX, AH) - Tokyo
Datum (TD) t0 WGBS 84 =1 .ivuiiuveenreoeaoessoscssssscnsansannnns

Table 19.7. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, AH) - Australian
Geodetic Datum 1966 (AGD 66) to WGS 84 -...vivireveeccsnneanns

Table 19.8. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, AH) - Australian
Geodetic Datum 1984 (AGD 84) to WGS 84 -..vevvienrennonrncnnans

Table 19.9. RMS Differences Between "True" WGS 84 Coordi-
nates and WGS 84 Cordinates Computed Using Local Geodetic
System-to-WGS 84 Datum Transformation Multiple Regression
EQUationS..eeeeesseeecnnnns Ceeeececssassesttetessasnnccncasone

LOCAL GEODETIC SYSTEM-TO-WGS 84 DATUM TRANSFORMATION MULTIPLE
REGRESSION EQUATIONS ( A4, Ax, AH ) FOR REMAINDER OF 83 LOCAL
GEODETIC SYSTEMS. .t iuiiereeeeeeececeeccosssososcsscsnssccnsonsns

XXXViii

PAGE

19-1

19-2

19-4

19-6

19-8

19-9

19-10

19-12

19-14

19-16

20-1



TABLE OF CONTENTS (Cont'd)

Table 20.1 Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, 4x, aH) - Adindan

Datum tO WGS 84 S eeesses 000 R E RN IR R A RIS RC I NI ee o000

Table 20.2. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, 4X, AH) - Arc

Datum 1950 tO NGS 84 " ee0 e 0000000000000 00000000000 o.onooooo;

Table 20.3. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, AH) - Arc

Datum 1960 to WGS 84 -.ccveereccccscncnns ceeesesscssen ceeesosas

Table 20.4. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, aH) - Bellevue

(IGN) DAatum tO WGS 84 =vuueeveeeceseseoeassasannncccsssscsacas

Table 20.5. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, AH) - Bermuda

Datum 1957 t0 WGBS 84 -..ceeeeececnccsnscsesassoscscsssocsascssccce

Table 20.6. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (a¢, Ax, AH) - Bogota

Observatory Datum to WGS 84 -........ esescscececssssssssenanas

Table 20.7. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, A, AH) - Campo

InChaUSpe Datum tO WGS 84 T oo e s e e ee 000 e0 000000000000 e0e 00000

Table 20.8. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, Ax, aH) - Canton

Island Datum 1966 to WGS 84 -........... ceeenann Ceeececenssans

Table 20.9. Local Geodetic System-to-WGS 84 Datum Transfor-

mation Multiple Regression Equations (A¢, AA, AH) - Cape Datum
tO NGS 84 " e 000 0c 000000 oooooo-ooooof oooooooooooooooooooooooooo

Table 20.10. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (a¢, Ax, aH) - Cape

Canaveral Datum to WGS 84 -...c0veeen cecsecsscsssasases ceseens

Table 20.11. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, A, AH) - Carthage

Datum tO WGS 84 el A ) R I R R R R N R A R A R R R RS

XXXiX

PAGE

20-2

20-3

20-4

20-5

20-6

20-7

20-8

20-9

20-10

20-11

20-12



TABLE OF CONTENTS (Cont'd)

Table 20.12. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, AX,
Datum 1971 to WGBS 84 -...iiiireercencescescnns

Table 20.13. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, A},
Datum to WGS 84 -...ivviireenrencsesccssasonns

Table 20.14. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A4, A},
Alegre Datum to WGS 84 -.....iviiriieenennenns

Table 20.15. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A4, AX,
Datum to WGS 84 -...ciiiiiiienncnnns cecreennns

Table 20.16. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, AM,
(Cyprus) to WGS 84 -..uiieiireeroenoncsncannns

Table 20.17. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A4, AX,
(Egypt) to WGS 84 -, ieuiirureeeonscnnnannnnns

Table 20.18. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A4, Al
(Iran) to WGS 84 -..ivvirrerreereesnnsannannns

Table 20.19. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, A,
Datum 1949 to WGS 84 -...iiieiiierecccnsconsss

Table 20.20. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, AM,
Datum 1963 to WGS 84 -...ivvirirennnecncennnns

Table 20.21. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, A),
Datum 1955 tO WGS 84 T e o000 0c0000 000000000 eeo e e

Table 20.22. Local Geodetic System-to-WGS 84

mation Multiple Regression Equations (A¢, AM,
Datum (Thailand, Vietnam) to WGS 84 -.........

X 2

Datum Transfor-
M) - Chatham

Datum Transfor-
M) - Chua Astro

Datum Transfor-
M) - Corrego

Datum Transfor-
M) - Djakarta

ooooo oo 000000000

Datum Transfor-
AH) - ED 50

oooooooooo e e 0o e

Datum Transfor-
M) - ED 50

oooooo oo 000000

Datum Transfor-
M) - ED 50

00000 oo s 00000000

Datum Transfor-
M) - Geodetic

Datum Transfor-
M) - Guam

Datum Transfor-
M) - Hjorsey

oooooooooo e e 00 s

Datum Transfor-
M) - Indian

PAGE

20-13

20-14

20-15

20-16

20-17

20-18

20-19

20-20

20-21

20-22



TABLE OF CONTENTS (Cont'd)

Table 20.23. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A4, AX,

Datum 1965 to WGS 84 -..iuiuieiiieieeeeneneeecececasncncnnnnns

Table 20.24. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A4, A),

DAatum tO WGBS 84 —.iiiirieeeeeeecencoesoscscassosossssssssnosansss

Table 20.25. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A4, A),

Datum 1948 to WGS 84 —. .. iiieeeeeeeeeecrosccsososansnnsssnnnasns

Table 20.26. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, Al

Datum 1964 to WGS 84 -..cuiiuieieirnenenrececececencssscosonnns

Table 20.27. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, A},

Datum to WGS 84 -...ceveeveecncencen Ceteccscnsesensseacncccons

Table 20.28. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, A},

Datum to WGBS 84 -, ..uieeeeeeeeeerensocssscssssossssasanssncsass

Table 20.29. Local Geodetic System-to-WGS 84

mation Multiple Regression Equations ( A4, AM,
Datum to WGS 84 -, . .ieiiiiiireeeeeseecsoecsessnscccasncansonns

Table 20.30. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, A),

Datum to WGS Bh — ittt ece et esesetcnstssessssascaanns

Table 20.31. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A¢, A},

(A1aSKa) T0 WGBS 84 =1 vivieeereoesesecoseconsaosonsssssaacseans

Table 20.32. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A4, A,

(Canada) tO WGBS 84 =...uvueveeeeeoosecnosoasesasesnnassnannnnse

Table 20.33. Local Geodetic System-to-WGS 84
mation Multiple Regression Equations (A4, AX,

(Caribbean) t0 WGBS 84 = .vieeeeeeeseoeeennseonosoanscacsccsnns

X Li

Datum
M )

Transfor-
Ireland

Transfor-
Kandawala

Transfor-
Kertau

Transfor-
Liberia

Transfor-
Luzon

Transfor-
Merchich

Transfor-
- Minna

Transfor-
Nahrwan

Transfor-
NAD 27

Transfor-
NAD 27

Transfor-
NAD 27



TABLE OF CONTENTS (Cont'd)

PAGE
Table 20.34. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, AH) - NAD 27
(Mexico, Central American) to WGS 84 -...ccieeeeeniernccecanns 20-36
Table 20.35. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, Ax, M) - 01d
Eqyptian Datum to WGS 84 -........... Cescesccsssescesaneacnane 20-37
Table 20.36. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A4, A\, AH) - 01d
Hawaiian Datum to WGS 84 -...iccieeeeesecscoccnccocnccccocssonns 20-38
Table 20.37. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, M) - Oman
Datum o WGS 84 -..vvieiiineresccsesascncocncscne cecescesssenns 20-39
Table 20.38. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, AH) - Ordnance
Survey of Great Britain 1936 Datum to WGS 84 -......ccceeveens 20-40
Table 20.39. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, M) - Provisional
South American Datum 1956 to WGS 84 -....cceciverencenns ceeenee 20-41
Table 20.40. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, M) - Puerto
RiCO Datum to NGS 84 T e o0 000000 c0e0eee00 00O M EEEEEEEE I ) eceo e 20-43
Table 20.41. Local Geodetic System-to-WGS 84 Datum Transfor-
mation Multiple Regression Equations (A¢, AX, M) - Qatar
National Datum to WGS <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>