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Introduction

Accurate geodetic system — semi dynamic datum

Urban and peri-urban areas have a survey
accurate cadastre — accuracy of cadastral
boundary marks 10cm

Movements associated with the Darfield and
Christchurch earthquakes have affected the

spatial position of the geodetic and cadastral
networks

Look at impact on geodetic infrastructure
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Darfield Earthquake — Sept 4 2010,
40 km W of Christchurch, Mw 7.1, Depth 10 km
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Sept 4 2010,40km W of Christchurch, Mw 7.1, Depth 10km
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Darfield Earthquake
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the Darfield earthquake

INSAR interference pattern as a result of

T
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Each coloured

fringe represents

1.5 cm of ground
displacement in
line-of-sight to the
satellite 435°S

Incoherent

regions indicate
ground damage
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Geodetic resurveys -

regional
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The model consists of slip on the Greendale Fault plus three thrust segments on NE-
oriented planes

Form Beavan et al. THE DARFIELD (CANTERBURY) EARTHQUAKE: GEODETIC OBSERVATIONS AND PRELIMINARY SOURCE MODEL

H Land ‘Hpé%ffg ww
Impact on geodetic control '"'°’Ta§‘?’:-~iﬁ/"
Range is based on the distance from the centre of the fault rupture.
Maximum Range | Geodetic marks Cadastral control Total marks

(km) (order 5 or better) (order 6 or better)

0-20 223 4816 56835
20-40 1269 49538 565892
40-60 3176 28632 387606
60-80 673 3681 143593
80-100 487 2182 103995
Total 5828 88849 1257921
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Updating the geodetic and cadastral
networks
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Working on a model to predict coordinate changes at marks
not surveyed:

- Big cost reduction
- Quicker to re-establish coordinates
- Plan to update geodetic control and cadastral coordinates

Model will enable possibly 90% of geodetic and cadastral
marks to be updated

Update all coordinates in one go, reduce user confusion
Patch

In areas close to fault and areas of local non-uniform
deformation (liquefaction) further resurvey needed

Areas for detailed surveys
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But This All Changed on 22 Feb 2011.

Christchurch Earthquake — Feb 22 2011, La"dlf;é‘;ﬁgw
7 km SE of Christchurch, Mw 6.3, Depth 5 km Information 27

¢ . M pplmffaull surfarl:{a‘r'ﬁﬁt’u{;-si Gﬁ&‘ c!_‘t‘g?r?gfn Unlversil’y of Canterbury el
s R fas at 12 September 12010 gy getiatlingd
5 i eld il TR e
) V4 Vs z Vi oot e :d ——
% S 4
CHRISTEHUREH
& ] T > : £ T
AN Kz
YRS X e . c 7
£ R Faul 3

Feb 22 2011, 7 km SE of Christchurch, Mw 6.3, Depth 5 km
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Christchurch Earthquake
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the Christchurch earthquake. Inforwation Fo

New Zealang S

Each coloured fringe
represents 1.5 cm of
ground displacement in
line-of-sight to the satellite

InCOherent regions indicate PRGN Ground displacement
ground damage away from satellite

INSAR interference pattern as a result of Land:fg;unggw !W!
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Horizontal displacements
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Horizontal Displacements - DRAFT PROVISIONAL
February 22 2011 Earthquake

Versin .1, 2May 1

Actrsy (stanawe nisson) 0.0,

1 oo

o o casmauragup 4
et Onkemtn ol by

I cisplacorort dta e rom sy camed
ovops irrand Girmsorts s Greth Oy
et (0 sphsement s derved

st by . Arhroen o Koot L4

Al 1L, e L sl Bt Sl st
Fatrensiia

aipicermt vectrs sndpotmroscad byland
o, Zestord
concoprge

Legend
CEE Horlzontal Displacement

LINZ Horzontal Diplacement
.

hese deplesmert et arecrtyprosaonol, Arays ~ /

Toitu te
Land whenua
Information

e

-

Vertical displacements
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Vertical Displacements - DRAFT PROVISIONAL
February 22 2011 Earthquake
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Large residuals (> 60 mm horizontal) iaa .. BB
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Updating thg geodetic and cadastral La"d{fg;‘_;;g
networks - final summary Information

- Models will enable possibly 90% of geodetic and cadastral
marks to be updated from the Darfield earthquake

- Models will enable maybe less than 50% of geodetic and
cadastral marks to be updated from the Christchurch
earthquake

- This will result in the need to resurvey much of the geodetic
in the Christchurch area

- It will also result in the need to resurvey much of the
cadastre — this may not happen in the short term
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