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Foreword

Land Information NZ (LINZ) was established on 1 July 1996 and took over the
responsibility for the policy, regulatory and core government service delivery
functions of the former Department of Survey and Land Information (DoSLI), the
Land Titles Office, and for the purchase of hydrographic services from the New
Zealand Defence Force.  From July 1998, as part of the restructuring of Valuation
New Zealand, the Office of the Valuer-General was established within LINZ.

LINZ is focused on advising Government, administering the Crown’s interests in land
and making Government held land information available to the public.  It is the
government spatial referencing authority, and the steward and standard setter for core
national land databases including: the spatial referencing system, cadastral system,
land titles, topography, hydrography, Crown property (excluding the conservation
estate) and valuation.  Its vision is to provide world class land and seabed information
services.

Chief Executive:
Dr Russ Ballard
PO Box 5501
Wellington
Phone: 0-4-460 0110
Fax: 0-4-472 2244
Email: info@linz.govt.nz
Internet: http://www.linz.govt.nz

This technical report is issued under the authority of the Surveyor-General who is
responsible for setting geodetic standards, specifications, and guidelines in accordance
with departmental policy and statutory requirements.

Any comments or amendments should be forwarded to the Surveyor-General, Land
Information New Zealand.

Tony Bevin
Surveyor-General
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TRANSFORMATION PARAMETERS FROM CHATHAM ISLANDS 1979 TO

NZGD2000

1 Introduction

Land Information New Zealand has implemented a new national geodetic datum, New
Zealand Geodetic Datum 2000 (NZGD2000).  NZGD2000 replaces Chatham Islands
1979 datum and New Zealand Geodetic Datum 1949 (NZGD49).  The new datum
provides an accurate geometric reference system for New Zealand and it’s areas of
territorial responsibility.  NZGD2000 is a geometric datum, that is the coordinates of
defining stations are computed in terms of geocentric cartesian coordinates (XYZ) that
are then converted to latitude, longitude and ellipsoid height in terms of the GRS80
reference ellipsoid (Pearse, 2000).

Ellipsoid parameters:
Name International GRS80
Semi major axis (metres) 6378388 6378137
1/flattening 297 298.257222101
Reference DMA, 1987 Moritz, 1980
Used by Chatham Islands 1979 NZGD2000

The Chatham Islands 1979 datum was based on an adjustment done in 1981 of
observations and measurements carried out in 1968, 1970, 1977 and 1979.  The 1979
datum superseded the Chatham Islands 1971 datum.  The Chatham Islands 1979
datum uses the International (Hayford) Ellipsoid with the origin defined by the
astronomical position of trig Astro Station of Latitude 43° 57’ 23.60” South and
Longitude 176° 34’ 28.65” West.  Orientation is provided by the adjusted azimuth
based on astronomical observations at four stations during 1968, 1970 and 1979 and is
Kahunene No 2 to B Kapangatakahu of 115° 58’ 47.03”.

In 1976 the United States Defense Mapping Agency (DMA) occupied four stations
using Doppler and computed World Geodetic System 1972 (WGS72) coordinates for
them.  These observations pre-dated the establishment of the Chatham Islands 1979
datum and therefore the DMA was only able to compute transformation parameters
between Chatham Islands 1971 and WGS72.  These WGS72 coordinates have been
used to compute transformation parameters between the Chatham Islands 1979 datum
and NZGD2000.

2 Transformation Parameters

The four stations which are in the Chatham Islands 1979 adjustment that were
observed by Doppler in 1976 are:
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Geodetic Code Name Doppler Number
BAVC Satellite Station West (Waitangi West) 30536
BAVJ D Te Rangaapene 30535
BAVB Satellite Station East (Pukerakei) 30352
BARW Kahunene No 2 30531

The WGS72 coordinates for these marks were taken from the Doppler Summary
sheets supplied by the US Defense Mapping Agency (DMA) (Appendix A).

Geodetic Code X Y Z
BAVC -4604522.18 -255539.71 -4391382.62
BAVJ -4582974.53 -293725.65 -4411454.99
BAVB -4606032.95 -302573.54 -4386866.89
BARW -4591187.37 -274853.73 -4404136.79
Table A : WGS72 Coordinates

The Chatham Islands 1979 coordinates for the above four stations were downloaded
from the Geodetic Database on 9 May 2000.

Geodetic Code Latitude Longitude MSL Height
BAVC 43 47 29.0952 S 176 49 26.1061 W 30.0
BAVJ 44 02 29.7392 S 176 20 00.0579 W 101.8
BAVB 43 44 05.9367 S 176 14 31.4105 W 51.0
BARW 43 57 00.9596 S 176 34 28.2371 W 74.69
Table B : Chatham Islands 1979 Coordinates

These coordinates (Table B) were converted to the following XYZ values (Table C)
using the International Ellipsoid parameters.

Geodetic Code X Y Z
BAVC -4604695.988 -255514.261 -4391489.354
BAVJ -4583149.178 -293700.253 -4411563.962
BAVB -4606206.637 -302547.929 -4386975.395
BARW -4591361.640 -274827.008 -4404244.717
Table C : Chatham Islands 1979 Coordinates

The Chatham Islands 1979 XYZ values (Table C) were subtracted from the WGS72
XYZ values (Table A) resulting in the following difference and mean value for the
stations BAVC, BAVJ and BARB.  BARW is used as a check.

Geodetic Code dX dY dZ
BAVC 173.81 -25.45 106.73
BAVJ 174.65 -25.40 108.97
BAVB 173.69 -25.61 108.50
Average 174.05 -25.49 108.07
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Table D : Chatham Islands 1979 and WGS72 Coordinate differences

The DMA parameters for conversion between Chatham Islands 1971 and WGS84 are
(DMA 1987) :

Tx = 175 m, Ty = -38 m and Tz = 113 m.

To the average difference (Table D), which convert between WGS72 and Chatham
Islands 1979, the parameters to convert between WGS72 and WGS84 were added.

Tx Ty Tz Rx Ry Rz Scale
WGS72 to WGS84 0 0 4.5 0 0 -0.554 0.2263

Chat1979 to WGS84 174.05 -25.49 112.57 0 0 -0.554 0.2263

Resulting in the 7 parameters to convert from Chatham Islands 1979 to WGS84

To check the parameters were correct there was only one station available, BARW.
The Chatham Islands 1979 coordinate from the GDB (Table B) was converted to
WGS72 using the parameters in Table D and the difference after subtracting the DMA
XYZ values (Table A) were -0.220 m in X, 1.231 m in Y, and 0.143 m in Z.

Without a modern GPS survey of the Chatham Islands control network the below
parameters are considered to be the best available from current data.

Tx Ty Tz Rx Ry Rz Scale
m m m ” ” ” ppm

Chat1979 to WGS84 174.05 -25.49 112.57 0 0 -0.554 0.2263

Considering the accuracy of the Doppler coordinates and the limited number of
stations used to compute these parameters they can equally be considered as the
transformation parameters between Chatham Islands 1979 and NZGD2000.

3 Recommendations

The recommended 7 parameter Molodenskii - Badekas transformation of coordinates
from Chatham Island 1979 to NZGD2000 are based on Doppler observations.  The
converted coordinate accuracy is approximately ±2 metres.  The parameters are:

Transformation parameters:
Translation (metres) Tx = 174.05 Ty = -25.49 Tz = 112.57
Rotation (seconds of arc) Rx = 0 Ry = 0 Rz = -0.554
Scale change (ppm) ∆s = 0.2263
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4 Examples

Station 1
Chatham Island 1979 43 45 00.000 S 176 15 00.000 W
NZGD2000 43 44 58.262 S 176 14 57.801 W

Station 2
Chatham Island 1979 44 15 00.000 S 176 35 00.000 W
NZGD2000 44 14 58.322 S 176 34 57.832 W
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Appendix A

Copies of the original DMA coordinate sheets showing the WGS72 coordinates
computed from the Doppler Observations.

BAVC :  Satellite Station West
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BAVJ :  D Te Rangaapene
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BAVB :  Satellite Station East
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BARW :  Kahunene No 2
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