the power of & " Land Information
.r' New Zealand

W h e re \g’ = Toitd te whenua

/4 2, Q

drives NZ’s success

_» N

Aligning the New Zealand National Datum
with the International Terrestrial Reference
Frame in the face of tectonic deformation

Chris Crook, Dionne Hansen, Paula Gentle
National Geodetic Office, LINZ



NZGD2000 - “plates-fixed” datum ﬂh";’;ﬂ{ggﬁgg‘jﬁﬂﬂ

Toitd te whenua

ITRF2008

14-parameter transformation (ITRF2008 to
ITRF96 at observation epoch)

NZGD2000

Secular % : P Non-secular
deformation Def&':;g:'o" deformation

NZGD2000




The secular deformation model jand_mommation
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Velocity model distortion

Il 0.0-0.01 ppm/year
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I 0.02-0.05 ppm/year
~ 0.05-0.1 ppm/year
0.1-0.2 ppm/year
0.2 - 0.5 ppm/year
I 0.5-1.0 ppm/year
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Example time series (Darwin)
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Mean annual residual errors pigy Land Information
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Antenna change at AUCK
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Representing time series d—' N aaaand

« Monthly stacking

« Station coordinate model
— Velocity
- step functions
— post seismic deformation

— Slow slip events
e« NZGD2000 coordinate + deformation model




Station coordinate model

AUCK time series

East mm

North mm

Up mm
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"] Modelled stations only
Summary stats: 5773 days
e obs 1.75 mm residual 1.81 mm

nobs 1.18 mm residual 1.13 mm
u obs 3.83 mm residual 3.68 mm

Model Fitted successfully

Use? Fit? Name

~ Event

Fit?

Name Value
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& Detrend [ | Time as days

Error

equipment_offset = |1/01/00 12:00 AM

annual [0.72*cos+-0.79%sin, -0.29*cos+-0.37*sin, 1.70*€0s... East cosine (mm) 0.7 0.0
semiannual [0.00*cos+0.00%sin, 0.00*cos+0.00%sin, 0.00%*c... | . East sine (mm) -0.8 0.0
Rx/Ant (Rogue/DM —> Z-X113/Ash DM): equipment_offset ... | North cosine (mm) -0.3 0.0
Rx (Z-XI13 > UZ-12): equipment_offset [-2.26, 0.66, -0.80] ... North sine (mm) -0.4 0.0
Rx (UZ-12 —> Z-XII3): equipment_offset [2.71,-1.30, 0.97] ... Up cosine (mm) 1.7 0.1
slow slip [1.47,2.97, 0.77] mm centred 25-04-2003 95% ... Up sine (mm) 1.1 0.1
Macquarie Is EQ: tectonic_offset [1.20, 1.80, 2.74] mm at

Rx/ANE (Z-Xl13/Ash DM —> NetRS/Zephyr): equipment off... |-

. Add Fit Fit all Undo
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Representing time series d—' N aaaand

« Monthly stacking

« Station coordinate model
— Velocity
- step functions
— post seismic deformation

— Slow slip events
e« NZGD2000 coordinate + deformation model
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Auckland (AUCK) time series &4 New Zealand
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Gisborne (GISB) time series
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ﬂ Land Information
Deformation model errors New Zealand

Vector scale
o——> 0.02 m difference




Land Information
Summary of errors *-j‘" New Iealand

For generating ITRF2008 coordinates

e Aligning CORS stations daily solutions with ITRF
(3mm horizontally, 8mm vertically at 95% CL)

For generating NZGD2000 coordinates

e« Error in coordinate of reference marks. Depends
on tectonic setting — eg where affected by slow slip
the coordinate may reflect mean value through
slow slip cycle.

« Error in deformation model errors affecting
coordinates of older stations
(30mm horizontally, 50mm vertically in 10 years)
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