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* Motivation

Surveying positioning applications are
transferred to the national datum at a
specific reference epoch

+ e.g. NZGD2000, epoch 2000.0

* Positioning Applications
— Long baselines — PositionNZ-PP

Current epoch positioning — ITRF2008
+ PPP, PositioNZ-PP

— Network RTK

 Deformation
— Time dependent and transient
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Earthquake Events

* 12 major events since 2003
« many cGNSS sites affected
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Centimetre Positioning Applications
Complex deformation affects

centimetre positioning applications : -%4;‘
©
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How are geophysical processes with
non-linear signatures such as seismic
events dealt with?
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How are geophysical processes with RIS
non-linear signatures such as seismic
events dealt with?
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How are geophysical processes with
non-linear signatures such as seismic

events dealt with?

from disaster
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How are geophysical processes with ool =esicr

non-linear signatures such as seismic
events dealt with?
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2010-11 Christchurch Earthquake Events: MQZG
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COSZiSf\'\iC defor‘ma?ion from disaster
2009 M,, 7.8 Dusky Sound earthquake
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Post-seismic Relaxation

Log decay function (5yrs): E:
* Transient velocity (5yrs): E:
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Paekakariki Hill - Slow Slip Events
PAEK
Offsets : 10mm  8mm 22mm 36mm 600 =t e
r r r r {\ r r r F \ r r r F r r r \ F r r r r F r r r r F\!’ r r F r r r r :
\ \ \ N\ 500 -
= 400 1
g € ]
£ ago:
% ]
> ]
30 r r r r T r r r r F r r r r F r r r r F r r r r F r r r r F r r r r F r r r L '-g 200 b |
= 20- - ]
E 10~ & ]
s o 100 -
[e] ! 4
Z -10 i ]
-20 0+
80 -100 |
'g 60 400 -200 0 200
£ 10 )
= i Eastings (mm
S 20- ings (mm)
% 0':
'20 T T T T L T T T T E T T T T t T T T T E T T T T E T I T T E T T T T t T T T T
2002 2004 2006 2008 2010 2012 2014
Years
Total Offsets (over 15 years) E:+76 mm N:13 mm H:47 mm
IHI w Platinum Partners: Diamond Partner
& > . . @w, Land Information




FIG Working Week 2016

NE
SNl CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016 Recovery

220

Kapm CoasT Slow Sllp Evem‘s

200

Eashng

'KAPT

180

160

140

120

100

East Trend [mm)]

I —
2000 2005
Time [years]

North Trend [mm)]

from disaster

180 e e e = E e - . . F

NOI'thII'lg KAPT

160

140

:

120

100

80

60 -

40-

— S N — —
2000 2005 2010 2015
Time [years]

e =

Platinum Partners: Diamond Partner

@Trimble @esri L4 o zani™

Toit te whenua



FIG Working Week 2016

i
==I CHRISTCHURCH, NEW ZEALAND 2-6 MAY 2016 Recovery

from disaster

2013 Kapiti Coast Slow Slip Event
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Reference Station Coordinates

Network RTK reference stations require current epoch coordinates:
* Based on linear (uniform) velocities:
e Coordinate error up to 50 mm
* Majority of reference sites may be affected by deformation

* Non-linear trends are difficult to predict (Data from 2011-2015)
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What Positioning Applications are Affected?

Long baseline applications
— Connections to PositioNZ
Current epoch coordinates applications
+ ie. ITRF2008
- PPP
— GNSS Positioning Engines
* e.g. PositioNZ-PP, AUSPos
— Network RTK

— Reference stations: Compute coordinates

— User/Rover: Transform current epoch
coordinates to the user’s datum

* i.e. ITRF2008 - NZGD2000
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Summary

e Active deformation in New Zealand is widespread
 Non-linear deformation can affect surveying
applications

» Especially GNSS positioning
* Positioning over long distances

Challenges

e Monitor/Prediction of non-linear deformation
* Accurate modelling of deformation with a sparse cGNSS
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