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Introduction

Purpose This document provides information about the accywalated business rule
tests that are run as part of the Cadastral Sudeggset (CSD) pre-validation
process. The business rule tests are designedtoestinat the CSD complies
with the Surveyor-General’s Rules for CadastravBy(S-G’s Rules). The
results of these tests are found in the sectigheopre-validation report
headed “Adjustment Report”.

There are two key aspects to creating an accui@iz C

1) Survey Design (S-G Rules 26 and 13)
2) Survey Implementation (S-G Rule 28)

Landonline tests these two aspects of a CSD sebarat

Survey design A survey must be well-designed. The two main factmmntributing to the
design are:

1) Geometry; and
2) Observation accuracy.

Geometry includes the distribution of marks in sievey and the
observations between the marks.

Observation accuracy is assessed as the expecie@deg That is, the
observation accuracy that is typically expectectgithe equipment and
observation procedure used.

Good survey design comes from making appropriabtécel for equipment,
observation procedure, new mark location and exgstiark connections.

An accurate survey will have a design that leadsadoks being accurately
positioned.

Survey A survey must be well-implemented. The main factmtributing to this is
implementation  the size of the actual errors in the survey.

Any given survey design is implemented by makingestations
(measurements) in the field. The quality of thelenpentation can be
assessed by examining the observation misclosgslgds).

An accurate survey will have small observation hoses.

For examples of the difference between design mpdeimentation, see
Appendix A: Design vs Implementation Examples ogepa6.
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Introduction Continued

Contents This document covers the following:

1)
2)

3)

4)
5)
6)

7)

8)

Description of the accuracy-related business esést
Details of how Landonline determines accuracy desbations

The importance of correct data capture for the ingnof business rule
tests

Adjustment error and warning messages

Why business rule tests falil

Why business rule tests are sometimes not carted o

Why business rule tests sometimes pass, even thtbadbSD
contains non-compliant data, including details @ivisuch CSDs may

be identified

Concepts of survey accuracy and how these relgieetwalidation

Other This document deals only with the “Adjustment Répsection of the pre-

documentation  validation report. For information about other agpef the pre-validation
report see “Landonline Pre-validation Report Exptéon” available on the
Landonline website.

Audience This material is aimed at surveyors and their stéifd carry oue-survey
capture. It is also aimed at providersesurveybureau services.

It assumes the reader is familiar with Landonlind @surveyplan capture.

Version 2.1 Version 2.1 contains the following updates fromswam 2.0:

- Details of bearing swing application at pre-validat(pages 10 and 11).
- Information about incorrect coordinate systems aswlof projection
distances (page 38).
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Part 1. Survey Accuracy and Business Rule Tests

1.1 Overview

Purpose During pre-validation, Landonline runs four busisesle tests to check that
the CSD is compliant with the S-G’s Rules concegriarvey accuracy.

This part of the document describes the accurasty teat run during the pre-
validation of CSDs. It describes why the varioustgare run and what each
test is actually checking.

Part 1 also discusses the information requirechsmiee that the tests give
reliable results.

Business rule  Survey design and implementation are tested aglmuasbusiness rules.
tests These tests are the same for both external sumneeyghidation and LINZ
internal survey validation, and are summarisedafollowing table:

Business Description Aspect Tested S-G

Rule Rule(s)
C068 C089 All boundary marks are Design 13
within the regulation distance of
witness marks.

C182 Internal Consistency Adjustment Design and | 26 & 28
Implementation
C184 Network Adjustment (Full SD®@y | Implementation| 28
Network Adjustment (Partial SDC
C185 Underlying Survey Adjustment Implementatipn 28
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1.2 Business Rule Tests and CSD Purpose

CSDs on which  Not all business rules apply to every CSD purpdbe. following table

rules run identifies which of the four rules are tested facke purpose of CSD. Any
CSD scheduled for a C184/C185 test will only bésesgainst one of these.
If the CSD is connected to at least one Survey-fateuDigital Cadastre
(SDC) mark, then the C184 test runs. Otherwise(Cth&5 test runs.

CSD Purpose C068 C182 C184 C185

X C S|[X C S|fX C S|X C s

AMA | Amalgamation S| X C S|X C s|X C s

APPN | Applicatior S| X C S|X C s|X C s

CDIV | Crown Subdivisio S[X C S[{X C s|X C s

CONS | Consolidation S[X C S[{X C s|X C s

CSUS [ Complete Stage Unit Plan with Surv S S S S

CSUX | Complete Stage Unit PI

CTDF | CT Diagram Pla

CUE | Customary Entitleme S|X C Ss|X C S|X C s

EAST | Easemer S| X C S§|X C s§|X | C s

FLPS | First Stage Unit Plan with Survey S S S S S

FLPX | First Stage Unit Ple

FORLC | Crown Forest Lea: S| X C S|X C s|X C s

FSUS | Flat plan/Cros-lease with Survey She S S S S

FSUX | Flat plan/Cros-leas:

GRA | Graphical Descriptiol

LCO | Land Transfer Plan Land Coven S[X C S[{X C s|X C s

LDIV | LT Subdivisior S[X C SIX C s|X C s

LEAS | Leass S[X C S[{X C Ss|X C s

LEGL | Legalisaion S| X C Ss|X C S|X C s

LTDT | Limited Title S S S S

MAR | Marine Farmin S| X C Ss|X C s|X C s

MING | Mining S[X C S[{X C S|X C s

NOH | Nohoanga (Campsit S| X C S|X C S|X C s

PARL | Parliamentar

PART | Partition S[X C SI{X C s|X C s

PUDS | Proposed Unit Development with Surv S S S

PUL | Proposed Unit Developme

RDEF | Re-definition S S S S

RDUS | Redevelopment Unit Plan with Surv S S S S

RDU | Redevelopment Unit Pl

RDW | Roadwa S[X C SI{X C s|X C s

RECF | Record Purpos

RELT | Reclamatio S| X C S|X C s|X C s

RVT | Revestin S[X C S[{X C Ss|X C s

SCOV | SurveyOffice Plan Land Covene S| X C S|X C S|X C s

SEAS | Statutory Easeme S| X C S|X C X | C s

SINF | Survey Informatio S S S

SPUS | Substituted Proposed Unit Developm S S S S

SPUX | Substituted Prcosed Unit Developmer

STAV | Statutory Vestin

STUS | Stage Unit Plan with Survey Sh S S S S

STUX | Stage Unit Pla

UNTS | Standard Unit Plan with Survey Sh S S S S

UNT | Standard Unit Ple

UPSS | Units Plan in Substitution with Surve S S S S

UPSX | Units Plan in Substitutic

Note: X = Compiled dataset C = Computed daset S = Surveyed dataset
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1.3 C068 — Distance Between Witness and Boundary Ma  rks

Introduction Business rule test C068 checks each boundary rmadifirm that it
complies with Rule 13 of the S-G’s Rules.

Rule 13 states that each boundary mark must beaadey than a specified
distance from a witness mark. Having boundary meltse to witness marks
contributes to good survey design.

What C068 The C068 test does the following for each boundaayk observed in the
does survey:
1) Determines the cadastral class of the mark by pickie most

2)

3)

4)

accurate survey class of the observations in tHe &@#inected to that
mark.

Uses the mark cadastral class to determine thenmusmiallowed
distance from a boundary mark to its nearest witmeark (e.g. 125m
for Class ). The distance is measured by scribmgrc around each
witness mark, rather than by measuring througtetss/lines.

Calculates the distance from the boundary markl thewitness
marks in the survey.

Checks that there is at least one witness markmikie maximum
allowed distance from the boundary mark.

Notes a)

b)

This rule does not check marks with a node purpd$@rigin-
Witness-Boundary” as these pass by default.

Rule 13 does not specify that there needs to beasuaned vector from
a boundary mark to its nearest withess mark, thezdhe test may
pass even if there are no direct observations legtwee boundary and
witness marks.

Land Information New Zealand
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1.4 C182 — Internal Consistency Check

Introduction Business rule test C182 checks the internal camigtof the survey to
confirm that it complies with S-G Rules 26 and 28.

What C182 C182 does the following for the CSD:

does
1)

2)

3)

4)

5)

6)

Creates a least squares adjustment using onlybtberations
submitted as part of the CSD.

Holds one mark fixed and runs the adjustment. Thekrheld fixed is
that with the largest number of observations t& there are two or
more marks with the same number of observatiors, the mark with
the lowest node id will be fixed.

Calculates node and vector accuracies and obsanvaiscloses
(residuals).

Checks the size of miscloses on all observationduding adoptions)
for compliance with Rule 28. This assessaglementation

Checks the coordinate accuracy of any node witevagbservation to
it for compliance with Rule 26. This assesdesign

Checks the accuracy of the calculated vector betwweg two nodes
with new observations to them for compliance withlédR26. This also
assessedesign

Not affected by ~ Since only one mark is held fixed in the adjustmére C182 test is not

underlying data affected by any problems with the underlying dafais means that even if
there are large errors in the underlying data odgéc control, the survey
can pass the C182 test.

Notes a)

b)

Landonline does not test for the presence of dimas in a traverse
which could have a significant impact on bearinguaacy. This needs
to be assessed manually by looking at the CSDerspiatial window,
or on the plan.

Hanging traverses are not checked in this adjudtméey will need
to be checked manually. However, if there is an $E4Ek at each
end of the hanging traverse, then a manual cheoitisecessary
because the full/partial SDC adjustment providelexk on the
hanging observations.

Land Information New Zealand
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1.5 C184 — Full/Partial SDC Check

Introduction

Full versus
partial

What C184
does

Business rule test C184 checks the CSD to confonsistency with the
existing data in Landonline. It only runs if the @& connected to at least
one SDC mark.

There are two possible checks that can be runrasfide C184 test: the full
SDC check and the partial SDC check. Only one eseltwo checks will run
for any given dataset connected to SDC marks.

The full SDC check runs if the following conditioase met:

1) The CSD connects to at least one SDC mark.

2) Every existing Landonline mark in the CSD is an Sark.
The partial SDC check runs if the following conalits are met:

1) The CSD connects to at least one SDC mark.

2) At least one existing Landonline mark in the CSDasan SDC
mark.

The key difference between the full and partialoghis that the full check
uses only those observations submitted as panec€ED. The partial check
uses the observations submitted as part of the G&3lso brings in
observations from CSDs already accepted into Lam®which share at
least two marks in common with the new CSD.

C184 does the following for the CSD:

1) Creates a least squares adjustment using:
a) only the observations submitted as part of the (f8Dthe full
SDC check) OR
b) the observations submitted as part of the CSD, plus
observations from CSDs already accepted into Lalivt®n
which share at least two marks in common with tae €SD
(for the partial SDC check).

2) Holds all marks with SDC status fixed and runsatipistment
(calculating bearing swings if required).

3) Calculates observation miscloses.
4) Checks the size of miscloses on all observatiotisamew CSD

(including adoptions) for compliance with Rule Z®is assesses
implementation
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1.5 C184 — Full/Partial SDC Check, continued

Notes Pseudo Observations

If underlying observations from another CSD haweiiaveyed class of
“pseudo”, they are not brought into the cadastalstment. Pseudo
observations are not survey-accurate, but were likest generated by
digitising paper cadastral record maps.

Bearing Swings

For the full SDC check, a bearing swing is caledat the CSD is not in
terms of NZGD2000. This would be exceedingly raseCSDs where all the
existing Landonline marks have SDC status shoulid berms of NZGD2000
already.

For the partial SDC check, a bearing swing is dated if the CSD is not in
terms of NZGD2000. A bearing swing is also caledafior any existing
Landonline observations brought into the adjustménth are not in terms
of NZGD2000.
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1.6 C185 — Underlying Survey Check

Introduction

What C185
does

Notes

A full or partial SDC check cannot be carried oderw the CSD does not
connect to any SDC marks (e.g. in some rural ardaflese situations, an
underlying survey check is carried out using ergstiandonline data.

C185 does the following for the CSD:

1) Creates a least squares adjustment using the aliseis/submitted as
part of the CSD, as well as the observations frbf@aDs already
accepted into Landonline which share at least twdksiin common
with the new CSD.

2) Holds one mark fixed. The mark held fixed is thathwhe largest
number of observations to it. If there are two arenmarks with the
same number of observations, then the mark withotvest node id
will be fixed.

3) Runs the adjustment (calculating bearing swingsqtiired).

4) Calculates observation miscloses.

5) Checks the size of miscloses on all observatiotisamew CSD for
compliance with Rule 28. This assesseglementation

No Underlying CSDs

In many cases, there are no adjoining or underlg8®s to provide the
additional data required for the underlying surebgck. In these
circumstances the C185 underlying survey cheattestical to the C182
internal consistency check, except that relativaieacy and proximity tests
are not carried out as part of the C185 check.

Bearing Swings

Bearing swings are calculated as required to erswyexisting Landonline
observations brought into the adjustment are broungterms of the CSD.
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1.7 Capture Requirements for Running Business Rules

Introduction The Landonline business rules that test surveyracguare reliant on certain
data characteristics being correctly captured.

This section outlines the circumstances in whi@ltandonline business
rules are likely to be producing realistic resaltgl gives some examples of
situations in which business rule tests may notcamectly due to capture

errors.
Correct data If the required observation and node attributesli{sas equipment type and
capture node purpose) have been correctly captured, theenlibervation accuracies

will be correctly assigned. It can then be assuthatlthe business rule tests
will work as designed (as long as actual measur&srteve been captured,
rather than just calculated vectors — see 3.9 GfthsCalculated Vectors on
page 53).

Incorrect data  Incorrect capture of some or all of the observatind node attributes can

capture invalidate the Landonline tests. This could leath®approval of surveys that
contain errors exceeding those permitted by thésSR@les. Therefore, it is
important that capture is correct. The followingeples provide some
indications of the impact of incorrect data capture

Example 1 A surveyor captures all the marks in a traversé wie node purpose
“boundary”. The observation accuracy of boundaryestations is much les
than that of traverse observations, so the sun®y@verse has accuracies
assigned which are too loose.

U7

Landonline tests the traverse using the maximumnipierd errors that are
appropriate for boundaries. This could allow mise®outside the S-G’s
Rules for traverse observations to go undetectiyiag an observation
with a significant measurement error to becomeaigtd in Landonline.

Example 2 A surveyor uses GPS to do a survey in an area vihenenderlying plans ar
about 100 years old. The survey includes the uselopted data from the ol
plans. The adopted data is captured with the eqemptype of “unknown”,
but thee-surveycapturer neglects to change back to “GPS” for #uwre of
the new data. Consequently, the accuracies on B& dbservations are the
same as the accuracies for the old adopted data.

11%

&N

If the old adopted data contains large errors.ghall get distributed through
the network into the GPS observations. This degr#tue quality of the
coordinates of the marks measured with GPS.
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Part 2. Adjustment Errors and Warnings

2.1 Overview

Introduction Various error and warning messages may occur kvgiidation adjustment
reports.

Part 2 of this document details what these messagas, and why they
occur. The focus is on the nine most frequentrefn@rnings, which account
for almost 99% of the messages.

Common The most common messages are:

messages
1)
2)
3)
4)
5)
6)
7)
8)
9)

Not enough information to calculate node

Parameters fixed automatically to avoid singularity

Not enough information to calculate northing (osteay)

No nodes are associated with this adjustment

Not enough information to calculate bearing swing

Possible [xx] degree error in bearing (or arc begri

Adjustment failed to converge

Sum of squared residuals value truncated to fatiihg point format
Coordinate change [xx] exceeds allowable maximum

Errors versus
warnings

An error message indicates that the adjustmenhdiasin to
completion. Some or all of the parameters havébaeh calculated.

A warning message indicates that the adjustmentumgdut there
were issues in the running of the adjustment.

Land Information New Zealand
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2.1 Overview Continued

What to do If there is an error or warning message in thevaleation report, follow
these steps:
Step 1
Using the table on page 35, determine the possélses of the message.
Step 2
Check the data for any capture errors. The adjudtneport often provides
information to help find capture errors, such agdamisclose failures or
large node movements. If capture errors are foooiatect them and re-run
pre-validation.
Step 3
If there is no capture error, or there are stijuatinent errors after the capture
has been corrected, note this in the survey reliahe errors have meant that
the S-G’s Rules have not been tested, then thegueport should provide
alternative evidence of compliance with the Rutegh as details of traverse
sheet miscloses).
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2.2 Not Enough Information to Calculate Node

Message

Not enough information to calculate node IB A DP 34 7912
example (Ref Id: 3) (3)

Node automatically rejected from the adjustment
Reasons for There are two reasons for this error message:
message

1) The node is not connected (either directly or ieclily) to another
node which is fixed in the adjustment, and sodisrdinates cannot be
calculated. The node and all the observationsdceiremoved
(rejected) from the adjustment.

2) The adjustment has a node with only a single olagierv (bearing or
distance) connecting to it (e.g. a bearing-onky stot).

This message means that any observations conrtectieat node will NOT
be checked by the adjustment.

Relationship to  This warning message will often occur in conjunctwath two other
other validation messages.
messages

Note: [xx] parameters fixed automatically to avoid
singularity

(This message is located in the “ADJUSTMENT SUMMAdR¥tion at the
top of the report)See section 2.3 Parameters Fixed AutomaticallyMoich
Singularity on page 21.

[xx] observations were not tested (rejected from
adjustment)

(This message is located in the “SUMMARY OF REGUONTTESTS
section, and may be associated with more than btteequles being tested).
See Example 1 on page 16.

These three messages often occur together bedwmysare related to the
same underlying issue (a lack of connectivity foxed node).

! Note that ‘Regulation Tests’ are the same as ‘S& Rests’. ‘Regulation’ is a historic term whichshbeen
replaced by ‘Rule’.
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2.2 Not Enough Information to Calculate Node  cContinued

Example 1 Below is an example of an internal consistency @ Hljustment report
highlighting this warning message. The primary wagrmessage is shown in
bold and the messages that have a relationship witprtiv&ary message are
shown initalic bold.

ADJUSTMENT SUMMARY
Number of observations: 36
Number of parameters: 34
Degrees of freedom: 2

Standard error of unit weight:  1.20

Note: 14 parameters fixed automatically to avoiggularity

SUMMARY OF REGULATION TESTS

Testing regulations: Surveyor-General's Rules 2D@#/class Il surveys

Test: Reg 28 and 26.2.b.i: Misclose of obs betwsmmdary marks
Tested for 18 observations of which O failed
All observations were better than 0.09 timesvedible misclose
14 observations were not tested (rejected from atifient)

Test: Reg 28 and 26.2.b.ii: Misclose of obs fromrmary marks to withess marks
This test was not used in the survey

Test: Reg 28 and 26.2.b.iii: Misclose of obs frooudary marks to origins
Tested for 2 observations of which 0 failed
All observations were better than 0.00 timesvedible misclose

Test: Reg 28 and 26.2.b.iv: Misclose of obs betweigmess/traverse/origin marks
Tested for 2 observations of which 0 failed
All observations were better than 0.00 timesvedible misclose

NOTES

Not enough information to calculate node Node ID 2281183 (24281183)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID 2266650 (24356650)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID 22D7390 (24397390)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID 2443650 (24443650)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID ZD7539 (24507539)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID 21428 (24571428)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID 27218 (24577218)
Node automatically rejected from the adjustment
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2.2 Not Enough Information to Calculate Node  cContinued

Example 1
(continued)

Fixed Nod

931

TOEE
ovou W’
5506 10-5¢

Sec83BkV
Kawatiri S.D.

Figure 1: Plan image for Example 1.

The primary warning messageot enough information to calculate node
occurs because the two lots are not connectedadjastment selects one
node to hold fixed, which in this example is pdrtot 2. As there is no
connection between the nodes forming Lot 1 andixleel node in Lot 2, the
adjustment cannot calculate coordinates for nadést 1. This leads to these
nodes being automatically rejected.

The first related warning message appearing irpthevalidation report is:
Note: 14 parameters fixed automatically to avoid sigularity . In this
example, the 14 parameters to which this messages r@re the northing and
easting values of the 7 nodes which were rejecteldis adjustment. These
rejected nodes needed to be held fixed in ordethivadjustment to run to
completion (the fixing of nodes is one step intloele rejection process). For
practical purposes, this message can be ignored.

The second message that relates to the primaryagnedsgl observations

were not tested (rejected from adjustmentjneans that the vectors between
the rejected nodes were not tested. Lot 1 is mpd# @ vectors, which is
equivalent to 14 observations (7 bearings and tamtes). These
observations were not tested because the 7 noadsch they are attached
were rejected in the adjustment.
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2.2 Not Enough Information to Calculate Node  cContinued

Example 2 Below is a second example internal consistency 2L a#justment report
highlighting this warning message. The primary wagrmessage is shown in
bold and the messages that have a relationship witprtiv&ary message are
shown initalic bold.

ADJUSTMENT SUMMARY
Number of observations: 46
Number of parameters: 42
Degrees of freedom: 4

Standard error of unit weight:  0.02

Note: 26 parameters fixed automatically to avoiggularity

SUMMARY OF REGULATION TESTS

Testing regulations: Surveyor-General's Rules 2D@#/ class Il surveys

Test: Reg 28 and 26.2.c.i: Misclose of obs betwemmdary marks
Tested for 20 observations of which 0 failed
All observations were better than 0.00 timesvedible misclose
24 observations were not tested (rejected from atijient)

Test: Reg 28 and 26.2.c.ii: Misclose of obs fromrmary marks to witness marks
This test was not used in the survey

Test: Reg 28 and 26.2.c.iii: Misclose of obs frooudary marks to origins
Tested for 6 observations of which 0 failed
All observations were better than 0.00 timesvedible misclose

Test: Reg 28 and 26.2.c.iv: Misclose of obs betweitmess/traverse/origin marks
This test was not used in the survey

NOTES

Not enough information to calculate node Node ID 2802207 (21802207)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID 2114063 (21914063)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID 2868019 (22068019)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID 2P15001 (22115001)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID 2208019 (22208019)
Node automatically rejected from the adjustment

Not enough information to calculate node PEG SO 162 (22394716)
Node automatically rejected from the adjustment

Not enough information to calculate node UNMARKED ® 17032 (22511174)
Node automatically rejected from the adjustment

Not enough information to calculate node Node ID 223110 (22623110)
Node automatically rejected from the adjustment
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2.2 Not Enough Information to Calculate Node  cContinued

Example 2

(Continued) Not enough information to calculate node Node ID 2216599 (22716599)
Node automatically rejected from the adjustment

Not enough information to calculate node PEG SO 182 (37177475)
Node automatically rejected from the adjustment

Not enough information to calculate node PEG SO 162 (39944217)
Node automatically rejected from the adjustment

Not enough information to calculate node PEG SO 162 (39944218)
Node automatically rejected from the adjustment

Not enough information to calculate node PEG SO 162 (39944219)

Node automatically rejected from the adjustment
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Figure 2: Plan image for Example 2.

The primary warning messageot enough information to calculate node
occurs because the three parcels are not conndttecdjustment selects
one node to hold fixed, which in this example ig pa Lot 1. As there is no
connection between the nodes forming Lot 2 andi@e20, and the fixed
node in Lot 1, the adjustment cannot calculate dioates for nodes in Lot 2
and Section 20. This leads to these nodes beigratically rejected.
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2.2 Not Enough Information to Calculate Node  cContinued

Example 2
(continued)

Notes

What to do
(suggestion

only)

The first related warning message appearing irpthevalidation report is:
Note: 26 parameters fixed automatically to avoid sigularity. The 26
parameters to which this message refers are thingand easting values of
the 13 nodes (9 around Lot 2 and 4 around SectpmvBich were rejected in
the adjustment. These rejected nodes need to bdikedl in order for the
adjustment to run to completion.

The second message that relates to the primaryage2gl observations

were not tested (rejected from adjustmentjneans that the vectors between
the rejected nodes were not tested. Lot 2 is mpd# 8 vectors (16
observations) and Section 20 is made up of 4 ve¢®observations). This
gives a total of 12 vectors (24 observations). €h@sservations were not
tested because the 13 nodes to which they arénattacere rejected in the
adjustment.

1) The fixing of nodes in an adjustment is an autoohatecess. The-
surveycapturer cannot force nodes to be held fixed.

2) Parcels such as Section 20 in Example 2 are soeetieferred to as
“island parcels” or “donut parcels”.

In the situation where nodes are not connecteddthjror indirectly) to
another node which is fixed in the adjustment, @neation could be provided
using adopted (or calculated) observations.

In Example 1, there may be a survey plan that ges/one or several
observations connecting Lots 1 and 2. With Lotsid 2 being connected, the
adjustment will be able to calculate coordinatedlie nodes that would
otherwise be rejected. This means the observati@isvould have been
rejected will now get tested in the adjustment.

Note that although this action is optional, it nmagke it easier to demonstrate
compliance with the S-G’s Rules since the entir® @8l be tested by
Landonline.
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2.3 Parameters Fixed Automatically to Avoid Singula  rity

Message
example

Explanation

Reasons for

Note: 41 parameters fixed automatically to avoid singularit y

“Singularity” is a mathematical term which meanattthe parameters (mark
coordinates or bearing swings) could not be catedlaecause there is not
enough information (observations or fixed coord&sato do so.

In order for the adjustment to run, these parametes held fixed. That is,
they are not calculated in the adjustment. THana the adjustment to
proceed, but it also means that the adjustmerdtigisle to provide any
information about the parameters.

For example, accuracy tests measure how accurasely coordinates are
calculated by an adjustment. If the coordinateshat calculated, then it is
not possible to apply this test.

When a node is automatically fixed for this reagos reported as ‘rejected’.
All observations in the adjustment that are corgeetd these rejected nodes
are also rejected.

One way to interpret the above message would be:

Note: 41 parameters fixed automatically to enable adjustment
to run

There are three reasons a specified parameter tchamalculated:

message
1) The adjustment has a bearing swing parameter vdaichot be
calculated due to insufficient information.
2) A node is not connected (either directly or indilyycto another node
which is fixed in the adjustment, and so its cooaties cannot be
calculated. The node, and all the observations toe rejected from
the adjustment.
3) The adjustment has a node with only a single olagierv connecting
to it (e.g. a bearing-only trig shot).
In all cases where nodes are rejected from an tadgund, this message will
appear in the pre-validation adjustment report. ¢aformation about this
message is given in these related sections:

2.2 Not Enough Information to Calculate Node (pagg

2.4 Not Enough Information to Calculate Northingeasting(page

22)

2.6 Not Enough Information to Calculate Bearing i8y{page 25)
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2.4 Not Enough Information to Calculate Northing or Easting

Message
example

Reason for
message

Relationship to
other

Not enough information to calculate northing of nod e PEG (1)
DPS 78562 (Ref Id: 21) (27069502)
Node automatically rejected from the adjustment

Not enough information to calculate easting of node TRIG
TIKORANGI NO 2 (Ref Id: 502) (36725549)
Node automatically rejected from the adjustment

There are two reasons this error message occurs:

1) The adjustment has a node with only a single olagerv connecting
to it (e.g. a bearing-only trig shot).

2) The adjustment has a bearing swing parameter vdaichot be
calculated due to a lack of fixed marks. This iy@alevant to the
full/partial SDC or underlying survey (C184 or C)&fsljustment.

The second situation may occur where the CSDtisrms of New Zealand
Geodetic Datum 1949 (NZGD49) or Old Cadastral Daf@@D). It occurs
when there are not enough SDC marks to calculbaang swing. In this
case all nodes apart from the fixed node are autoatig rejected from the
adjustment. For further information see 2.6 Not EgioInformation to
Calculate Bearing Swing on page 25.

This warning message will often occur in conjunatwith the following
messages:

pre-validation Note: [xx] parameters fixed automatically to avoid
messages singtjlarity
(This message is located in the “ADJUSTMENT SUMMAdgRYtion).See
section 2.3 Parameters Fixed Automatically to Av®idgularity on page 21.
[xx] observations were not tested (rejected from
adjustment)
(This message is located in the “SUMMARY OF REGUONTTESTS”
section, and may be associated with more than btieedS-G Rules being
tested).See Example 1 in section 2.2 Not Enough InfornmatttoCalculate
Node on page 16.
Not enough information to calculate Bearing swing ( arc sec)
for [xxxxxx]
Parameter automatically rejected from the adjustmen t
(This message is located in the “NOTES” sectiothefreport) See section 2.6
Not Enough Information to Calculate Bearing Swimgpage 25.
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2.4 Not Enough Information to Calculate Northing or Easting
Continued
Example Below is an example of a hanging line which hay anbearing observation

(IT VIII DPS 78562 - TRIG TIKORANGI NO 2).

65°5700"
10417

(4) DPS 78562 §

Figure 3: This survey has a hanging line with a bearing olzg&m only (circled). TRIG
TIKORANGI NO 2 will be fixed and rejected in the adjustment. Thill allow the
adjustment to complete (find a solution).

The message that is displayed in the pre-validagport is:

Not enough information to calculate easting of nod&RIG TIKORANGI NO 2 (Ref Id: 502) (36725549)
Node automatically rejected from the adjustment

Land Information New Zealand
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2.5 No Nodes are Associated with this Adjustment

Message No nodes are associated with this adjustment

example

Reason for This error message occurs because the adjustmesitndd contain any

message observations. It contains aspatial information oiillyerefore, no nodes are
included.

Some Unit Plans are examples of aspatial CSDs.
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2.6 Not Enough Information to Calculate Bearing Swi  ng

Message
example

Reason for
message

Not enough information to calculate Bearing swing ( arc sec)
for EDENTM1949
Parameter automatically rejected from the adjustmen t

There is not enough information in the adjustméoing observations and
fixed marks) to calculate the bearing swing. Thieremessage only occurs
for non-NZGD2000 CSDs in the full/partial SDC adjusnt or the
underlying survey adjustment (C184 or C185). Laiderattempts to
calculate a bearing swing to bring the CSD in teofldZGD2000.

This message occurs fairly frequently for non-NZ®D@ CSDs, since there
are usually not many SDC marks in the area coveydtie survey — if there
were, the survey could probably have been compleatéstrms of
NZGD2000.

The overall outcome is that the C184 or C185 teskdot run, because all of
the nodes in the adjustment end up being rejected.

Consequently, the misclose tests normally carrigddaring the C184/C185
adjustment are not run.
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2.6 Not Enough Information to Calculate Bearing Swi

ng

Continued
Example Below is an underlying survey (C185) adjustmenbrefor an OCD CSD.
ADJUSTMENT SUMMARY
Number of observations: 21
Number of parameters: 21
Degrees of freedom: 0

Standard error of unit weight:  1.00

Note: 21 parameters fixed automatically to avordyslarity

SUMMARY OF REGULATION TESTS

8 observations were not tested (rejected frojustment)

8 observations were not tested (rejected frojustment)

4 observations were not tested (rejected frojusamient)

Testing regulations: Surveyor-General's Rules 20@#/class Ill surveys

Test: Reg 28 and 26.2.c.i: Misclose of obs betwsmmdary marks

Test: Reg 28 and 26.2.c.ii: Misclose of obs fromrmary marks to witness marks

Test: Reg 28 and 26.2.c.iii: Misclose of obs frooutdary marks to origins

Test: Reg 28 and 26.2.c.iv: Misclose of obs betweigmess/traverse/origin marks
16 observations were not tested (rejected frdjusament)

NOTES

Parameter automatically rejected from the adjustmen

Node automatically rejected from the adjustment

Node automatically rejected from the adjustment

Node automatically rejected from the adjustment

Node automatically rejected from the adjustment

Node automatically rejected from the adjustment

Node automatically rejected from the adjustment

Node automatically rejected from the adjustment

Node automatically rejected from the adjustment

Not enough information to calculate Bearing swingdrc sec) for PLEAOCD

Not enough information to calculate northing of edd IV DP 10104 (36831425)

Not enough information to calculate northing of eddl DP 19592 (39746307)

Not enough information to calculate easting of nBdBP 6293 (39746311)

Not enough information to calculate northing of edg& | DP 370833 (39746310)

Not enough information to calculate northing of eddbde ID 23717368 (23717368)

Not enough information to calculate northing of eddbde ID 23419250 (23419250)

Not enough information to calculate northing of eddbde ID 23485602 (23485602)

Not enough information to calculate northing of edg Il DP 370833 (39746308)

Because the bearing swing for PLEAOCD could notddeulated (only one
node was held fixed), all nodes (except the nodi fireed) have been
rejected. Therefore, all observations connectebdse rejected nodes are

rejected.
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2.7 Possible Error in Bearing or Arc Bearing

Message

Warning: Possible 180 degree error in bearing (obs id 363)
example from Peg (93) DP 379378 (Ref Id: 1031) (id 223) to
PEG (94) DP 379378 (Ref Id: 134) (id 136)
Warning: Possible 116 degree error in arc bearing ( obs id
130318515)from PEG 7c SO 366539 (Ref Id: 1021) (id 222) to
PEG DP 11247 (Ref Id: 1131) (id 236)
Reasons for This warning message occurs because there isade&grepancy between
message the value of the captured observation bearing hedalue calculated by
Landonline between the existing authoritative cowtes of the nodes.
There are three common causes of this warning messa
1) Bearing has been captured incorrectly.
2) Incorrect linking of the captured nodes with Lankimanodes.
3) Poor Landonline node coordinates (e§. 8", 10" Order) — the error
is in the calculated bearing.
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2.7 Possible Error in Bearing or Arc Bearing Continued

Example This is an example where a captured observationriggdetween nodes
22636659 and 39842990, significantly differs frdma value calculated using
the current authoritative coordinate of node 398M2J he following warning
message appears in the pre-validation report:

Warning: Possible 105 degree error in bearing (obil 32646959) from PEG (4) DP 50576 (id 22636659) t

IT Il DP 50556 (id 39842990)
. 192000’09/

39eqpoar” Current authoritative
- coordinate in Landonline

Ation A

Approximate position node
39842990 wants to shift to

105 degree error

-

\
\
\
.
.
\ X
\
.
.

Figure 4: Node 39842990 has poor existing Landonline coatdi®— its correct position
is shown by Position A.

The captured observation of 192°00°00” looks mdte 85°00'00” in the
spatial window. The adjustment has calculated #d&ibg between the nodes
22636659 and 39842990 as 87°00'00”. The observadrigpis therefore 105
degrees different from that calculated using thsterg Landonline
coordinates.

The Cadastral Maintain Network (CMN) adjustment byrLINZ, after
approval of the CSD, will move the node to its ectposition.
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2.8 Adjustment Failed to Converge

Message
example

Explanation

Reasons for

Adjustment failed to converge after 10 iterations

This error message means that the adjustment h&seao able to calculate
coordinates because of an unspecified problemtiwélobservations or initial
coordinates.

Least squares adjustment uses a number of itesdtiometermine the
coordinates that best fit the observations. Itstarth approximate
coordinates for each end of an observation, ansl tirgemisfit between the
observations and the coordinates to calculate hetter-fitting coordinates.
These are then used as the input coordinates tettiateration. The
adjustment is said to have “converged” when thedioates are not
significantly changed in an iteration.

Generally this works well, and the adjustment coges quickly in a few
iterations.

Sometimes however the configuration of observatanscoordinates causes
the adjustment to either converge very slowlycodiverge (at each iteration
bigger adjustments to coordinates are calculatedgither case this message
may occur.

This error means that the adjustment has not be@pleted. None of the
pre-validation adjustment tests will have beeniedrout.

There are three main reasons why an adjustmenfaiidy converge:

message

1) Gross errors in the captured data. For exampleadry is 180° in
error (reversed in capture when it should not Haeen or vice versa),
or a 15.22m line was captured as 152.22m.

2) Incorrectly linked marks.

3) The underlying coordinates are a long way fromrtbeirect position,
causing the nodes in the adjustment to shift ldigences to their
correct position. Ten iterations may simply noten@ugh to allow
convergence of the adjustment.
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2.8 Adjustment Failed to Converge Continued

Example This example shows a pre-validation adjustmentntepbere the adjustment
failed to converge.

NON-CONVERGING NODES

The adjustment failed to converge because the twies of the following nodes
could not be determined. This list shows the chaagdke node coordinates

at the last iteration of the adjustment

Id Change Name

0 0.037 IS IT DP 95531

1 0.025 IS VII DP 95591

2 0.030 Node ID 29014317

3 0.050 Node ID 29114740

ERROR SUMMARY

Warning: Possible 180 degree error in bearing (@i93681475)
from ABD 1A DP 376721 (id 40943767) to ABIB. DP 376721 (id 40343938)

Adjustment failed to converge after 10 iterations

In this example, the adjustment failed to convdrygeause of a gross error in
capture. The vector ABD 1A DP 376721 (id 4094367/ABD 2A DP
376721 (id 40343938) had a 180° degree erroradtlheen reversed during
capture when it should not have been.

What to do The pre-validation adjustment report will providésa of the coordinate
changes for the non-converging nodes at the ksttion. This list of marks
is found under the heading ‘NON-CONVERGING NODES'.

1) If a node stands out as having a large coordirtseage, it should be
investigated by checking that the attached obsiernathave been
captured correctly.

2) If there is no error with the observations, theaaththat the nodes
have been correctly linked.
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2.9 Sum of Squared Residuals Value Truncated

Messalge Sum of squared residuals value truncated to fit flo ating
example point format
Explanation The Sum of Squared Residuals (SSR) value, whiokes to calculate the

Standard Error of Unit Weight (SEUW), is too latgebe stored into the
database. It is therefore truncated.

The sum of squared residuals is a measure of thkenasfit of the
observations with the final calculated coordinatést is this big, then
something is wrong with the observations or cocatés.

Reasons for The SSR value will be large if the adjustment reaid are large. The

message adjustment residuals will be large if there is asgrerror in the capture. The
residuals need to be unusually large for this éoarccur (perhaps tens or
hundreds of metres in size).

This error message could occur because:

1) There are gross errors in the captured data.

2) Underlying data has been incorrectly capturedtfierC184/C185
rules).

3) Captured nodes have been incorrectly linked withdosmline nodes.

In most cases where this message occurs, the mdjotstvill fail to converge.
See 2.8 Adjustment Failed to Converge on page 29.
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2.9 Sum of Squared Residuals Value Truncated  Continued

Example This example shows the message “Sum of Squaredirdsivalue
Truncated’(bold) in both the internal consistency adjustment aedotutial
SDC adjustment. Note that the adjustment repod#/gtvo other messages, a
large misclose failure and a very large SEUW (adlvgnitalic bold). These
are all good indicators that there is an errohadaptured data.

*** Adjustment Report ***

*** Internal Consistency Adjustment ***

NON-CONVERGING NODES

The adjustment failed to converge because the twies of the following nodes
could not be determined. This list shows the chaagdke node coordinates

at the last iteration of the adjustment

1  3.009 SS6 ST108 (Ref Id: 1021)

2 3.724 SS4 ST103 (Ref Id: 1022)

3 3.724 SS5 ST104 (Ref Id: 1020)

4 2.305 NAIL VII DP 12636%Ref Id: 1023)

5 1.981 IT Il DP 12636@Ref Id: 1024)

6 2717 IT Il DP 12636{Ref Id: 1016)

7 8.287 NAIL | DP 12636¢Ref Id: 1017)

8 1.374 IS VII DP 330000 (Ref Id: 1015)

ERROR SUMMARY

Warning: Possible 176 degree error in bearing (adsl6)

from IT VIII DP 126362 (Ref Id: 1002) (i#8184662) to NAIL VII DP 126362 (Ref Id: 1023) (id
88054661)
Adjustment failed to converge after 10 iterations

Sum of squared residuals value truncated to fit flating point format

*** Network Adjustment (Partial SDC) ***

ADJUSTMENT SUMMARY
Number of observations: 84
Number of parameters: 16
Degrees of freedom: 68

Standard error of unit weigh6307.22
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2.9 Sum of Squared Residuals Value Truncated  Continued

Example
(continued)

SUMMARY OF REGULATION TESTS

Testing regulations: Surveyor-General's Rules 2D@#/class | surveys

Test: Reg 28 and 26.2.a.i: Misclose of obs betvimemdary marks
Tested for 22 observations of which 1 failed
The worst failures are:
Misclose on ellipsoidal distance (length 1).55 1.2 times tolerance
Obs is from PEG | SO 335455 (Ref Id: 10@® 27) to PEG IIA DP 1256 (Ref Id: 1030) (id 38571)

Test: Reg 28 and 26.2.a.ii: Misclose of obs fromratary marks to witness marks
Tested for 10 observations of which 1 failed
The worst failures are:
Misclose on ellipsoidal distance (length 1).55 1.2 times tolerance
Obs is from PEG | SO 335455 (Ref Id: 10@®$ 27) to PEG |IA DP 1256 (Ref Id: 1030) (id585571)

Test: Reg 28 and 26.2.a.iii: Misclose of obs fromufdary marks to origins
Tested for 26 observations of which 0 failed
All observations were better than 0.85 timesvedible misclose

Test: Reg 28 and 26.2.a.iv: Misclose of obs betwaemess/traverse/origin marks
Tested for 44 observations of which 3 failed
The worst failures are:
Misclose on projection bearing (bearing 180 46 48)12863.3 times tolerance
Obs is from IT VIl DP 126362 (Ref Id: T2) (id 88184662) to NAIL VII DP 126362 (Ref Id: 28) (id
88054661)
Misclose on projection bearing (bearing 2889) is 1.4 times tolerance
Obs is from PEG Il DP 126362 (Ref 1d28) (id 29) to IT VIII DP 126362 (Ref Id: 1002) (88184662)
Misclose on projection bearing (bearing 3Q613) is 1.4 times tolerance
Obs is from PEG Il SO 335455 (Ref Id: 7)p@d 28) to PEG Il SO 335455 (Ref Id: 1028) 2d)

NOTES

Warning: Possible 176 degree error in bearing (alsl6)
from IT VIII DP 126362 (Ref Id: 1002) (i®8184662) to NAIL VII DP 126362 (Ref Id: 1023) (id
88054661)

Sum of squared residuals value truncated to fit flating point format

The internal consistency adjustment failed to coge@lue to a gross capture
error in the bearing observation between IT VIII DF6362 (Ref I1d: 1002)
(id 88184662) and NAIL VII DP 126362 (Ref Id: 1028) 88054661). This
vector was reported to have a possible 176° emrbearing and was 12863.3
times greater than the permitted tolerance in tiselose test for
witness/traverse/origin marks.

This observation was incorrectly captured as 18@%f6vhen it should have
been captured as 184°46°40”. The bearing obsenvatiould also have been
reversed, but was not; therefore the observatidrahzery large residual
which contributed to the sum of squared residuaisgtoo large for
Landonline to manage.

Because it was incorrectly captured by 4° and ee¢nsed, the vector was
reported to have a possible 176° error (180 — 46°)1
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2.10 Coordinate Change Exceeds Allowable Maximum

Message

Coordinate change 2422.5 at node 36761106 (36 KAIAI A) exceeds
example allowable maximum 1000.0
Explanation This error occurs if the calculated change for dencoordinate exceeds the
maximum permitted value. The adjustment fails ¥ anordinate is changed
by more than this distance in any iteration.
The default value is 1000 metres.
Reasons for There are four main reasons this error messagesccu
message
1) The node (most likely a trig) has more than oneibhgaonly vector
going to it, leading to the calculation of very paatersected
coordinates.
2) Gross errors in the captured data.
3) Gross errors in the underlying data.
4) The node has been linked incorrectly.
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2.11 Summary of Messages and Causes

Introduction The table below summarises the adjustment erromeamding messages that
may appear in a pre-validation report. Potentiakea for each message are
indicated by a tick ().

Potential Cause

Node is connected to rest of survey network by

only one observation (eg bearing-only trig shot)
Errors in existing Landonline SDC coordinates

Bearing incorrectly reversed (or not reversed)
Node (most likely a trig) has multiple bearing-
(C184/C185 only)

Node is part of a parcel not connected to rest
only vectors to it

of survey network
Incorrect linking of marks and observations

No spatial data in CSD

Inaccurate non-SDC Landonline coordinates
Incorrect observation value

Bearing swing is unable to be calculated
(C184/C185 only)

Survey or capture errors in adjoining or
underlying CSDs (C184/C185 only)

Not enough information to calculate
node

Parameters fixed automatically to
avoid singularity

Not enough information to calculate
northing or easting

No nodes are associated with this
adjustment

Not enough information to calculate
bearing swing

Possible error in bearing or arc bearing

Adjustment failed to converge

Sum of squared residuals value
truncated to fit floating point format
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Part 3: Rule Tests

3.1 Overview

Introduction This part discusses the S-G Rule tests that arevihem the pre-validation
adjustment is performed.
The primary purpose of these tests is to ensuteetich CSD accepted into
Landonline is correct and of sufficient accuracy.
There are two categories these Rule tests come:unde

1) The misclose tests (survey implementation)
2) The vector and node tests (survey design)

As noted previously, if the adjustment has encaexdterrors then some or all
of these tests may not run.

What to do If there are S-G Rule failures in the pre-validatieport, follow these steps:
Step 1
Using the table on page 55, determine the possélses of the message.
Step 2
Check the data for any capture errors. Use thenmdton in the adjustment
report (ie the test failures) to help identify paial errors. If capture errors
are found, correct them and re-run pre-validation.
Step 3
If there is no capture error, or there are stét failures after the capture has
been corrected, note this in the survey report.stiteey report needs to
discuss why the CSD should still be accepted desipé failures.
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3.2 C182 — Internal Consistency Check Fails

General causes In general the failure of the C182 test can bébaiited to one of the
of failure following:

1) A capture error in the CSD.

2) An error in the design of the survey.

3) An error in the implementation of the survey.

4) Failure of the adjustment to complete (see Pafidpaistment Errors
and Warnings for further information).

Note that this test may pass even though the datad sufficiently accurate.
Sometimes this is indicated by a large standaxt efrunit weight (SEUW)

in the pre-validation adjustment (as described tnG3182 Check Passes with
a High SEUW on page 41). This should always belxa:

Importance of ~ The purpose of this test is to confirm that theuaacy of the observations in
C182 the CSD complies with the S-G’s Rules.

This test is unaffected by any issues with the ggodontrol, existing SDC
marks or underlying survey data, so any failurésteedirectly to the CSD
being tested.

Further The reasons for failure, and more detailed inforomaabout what to do, are
information described in the 3.6 Misclose Tests and 3.7 Re&aiscuracy and Proximity
Tests sections following.
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3.3 C184 — Full/Partial SDC Check Fails

General causes The failure of the C184 check can be attributedrte of the following:
of failure
1) A survey or capture error in the CSD, which wastested in the
C182 check.
2) Errors in the underlying data which are brough itte adjustment as
part of the C184 partial SDC check.
3) Errors in the geodetic control or other SDC coaaitks held fixed in
the adjustment.
4) Failure of the adjustment to complete (see Pafidpaistment Errors
and Warnings for further information).

Survey or There are five survey/capture errors that cause ofdke C184 misclose
capture errors  failures seen in adjustment reports.
causing failures

Marks in the CSD incorrectly linked to existing danline marks

A mis-linking will show up as a large misclose inservations attached to the
mis-linked mark and a high SEUW for the adjustment.

Survey or capture errors in observations which whenging’ in the C182
check

Often surveys contain hanging adopted traversem(lygo connect to
geodetic control). Once other Landonline CSDs apedht in (for the partial
SDC check), and SDC marks held fixed, the traverag no longer be
hanging, enabling errors to be identified.

A survey or capture error will show up as a miseltest failure in the
observation with the error. Nearby observations alag fail the misclose
test, as the error gets distributed through theegunetwork.

Inappropriate bearing swing calculation

Many NZGD2000 CSDs contain adopted OCD or NZGD48 dahich has a
bearing swing applied (in many cases the swingaeillally be zero). If the
bearing swing is incorrectly calculated, this magult in misclose test
failures for several or all of the OCD/NZGD49 begradoptions, if there are
sufficient SDC marks or relevant underlying datdéhie adjustment.

Continued on next page
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3.3 C184 — Full/Partial SDC Check Fails, continued

Survey or
capture errors
causing failures
(continued)

Errors in the
underlying data
and SDC

Incorrect choice of coordinate system

Occasionally an incorrect coordinate system is ehdsr a CSD, particularly
where the survey is close to a meridional circoitifdary. If the misclose
failures are mostly in the projection bearingss #tould be the problem.

Inclusion of projection distances

If one or more ellipsoidal distances are failing thisclose tests, consider
whether they could actually be projection distanées example, if a
distance has been calculated to a trig statiorgysiojection coordinates,
then this distance would be a projection distamzereeeds to have a
correction applied to convert it to an ellipsoidatance. Projection distances
can also occur in GPS surveys, where projectiomdioates have been used
to calculate vectors between marks.

The C184 check relies on the underlying data fergartial SDC check), and
the underlying SDC coordinates, being correct. Sones this is not the
case, particularly in rural or peri-urban areasybere the underlying data is
particularly old.

Occasionally the problem is due to errors in therdmates of the geodetic
control used in the CSD. This problem is genetihjted to 5" Order
geodetic control created through adoption of histbisurvey data. These
marks can be easily identified in the Geodetic Dase as they do not have
an ellipsoidal height.

If the C182 check has passed, and any capture ckethdy the C182 check
has been confirmed as correct, the C184 failupeabably due to problems
with the underlying data.
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3.4 C185 — Underlying Survey Check Fails

General causes The failure of the C185 check can be attributedre of the following:
of failure
1) A survey or capture error in the CSD, which wastested in the
C182 check.
2) Errors in the underlying data which are brough itte adjustment as
part of the C185 test.
3) Failure of the adjustment to complete (see Patidpastment Errors
and Warnings for further information).

Specific causes The specific causes of failure are the same agthotdined in section 3.3
of failure C184 — Full/Partial SDC Check Fails. The only diffece is that since there
are no SDC marks, poor mark coordinates will notseahis test to fail.
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3.5 C182 Check Passes with a High SEUW

Introduction

Why does C182
pass?

Occasionally the C182 (internal consistency) bissirele test passes, but the
adjustment has a high SEUW (over 1.5). This sonestimdicates that there

is a capture error in the data. At other times due to the poor quality of the
data from which the CSD was compiled.

Normally a high SEUW is associated with the failafex business rule test.
This is because the error(s) which causes the SijbW will usually cause
some of the misclose tests to fail.

For Class Ill and IV surveys, the tolerances pedgadiby the Surveyor-
General's Rules are reasonably large. For exar@dess [l boundaries are
permitted a maximum misclose of 0.25m + 0.01m/100nthe case of a
compiled plan (with low redundancy), even a capairer several metres in
size may be distributed throughout the network, mregathat no individual
line fails the C182 check, according to the adj@sthreport.

The C182 test checks miscloses, and so is not@ldletect an error that has
been distributed among many observations.

Land Information New Zealand Page 41 of 59
Accuracy Rule Tests Run during Pre-Validation ofi&@stral Survey Datasets v2.1
TSP-E15-07/971 A263001



3.5 C182 Check Passes with a High SEUW  continued

Example
>/
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01102005 DPF X300 40e50'00.000" ATDPT S50 1393 51.360 ADPT 50 1399
Bearing Acouracy: oron'az.are Distance Acouracy: 0,000
EE 3 M“R@m EE 3
Figure 5: Screenshot of plan image and Landonline observagipart, demonstrating thg
capture error.
In this example there is a 3m capture error indise&ance between two nodes:
the distance 54.36 on the plan was captured a§51.3
The internal consistency adjustment report had d\8©Bf 23.6, but no
individual observations or vectors failed the tests
The C182 check passed because this is a Classnipited plan, which
permits 0.25 + 0.01/100m between boundary mark&eShere was almost
no redundancy in the adjustment, the 3m captuce got spread around the
boundaries (there were no traverse observatioogristrain the error). The
misclose for each observation was less than 0.26rall individual
observations passed and the overall C182 checlkgasgen though there
was a large capture error.
After the capture error was corrected, pre-valaatvas re-run and the
SEUW reduced from 23.6 to 1.9, which for old addpdata (in this example
from 1895) is acceptable.
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3.6 Misclose Tests

Introduction

Pre-validation
message

Reasons for
failure

Misclose tests check the implementation of anymi@&D, by identifying
capture errors or problems with the survey obsermat

Survey implementation is governed by Rule 28 wheédts the following:
1) Misclose of observations between boundary marks
2) Misclose of observations between boundary marksnatméss marks
3) Misclose of observations between boundary marksoaigths
4) Misclose of observations between witness/traverggomarks

Misclose tests are carried out in the C182, C184G&t85 checks.

Test: Reg 28 and 26.2.a.i: Misclose of obs between boundary
marks

Tested for 178 observations of which 0 failed

All observations were better than 0.40 times allowa ble
misclose

A misclose failure may be caused by an error inddit@ capture or an error in
the survey work.

Capture Error
There are a number of capture errors which couldea misclose failure:

1) Wrongly captured observation value (such as trasesppéigures).

2) Bearing incorrect by 180 degrees (this should katifled in the
adjustment section of the pre-validation reporalwarning message).

3) Wrong cadastral class of observation — this is éasp where a
survey is in terms of more than one cadastral class

4) Wrong node purpose (eg boundary node capturedrasease node).

5) Observations incorrectly linked together (goingtte wrong marks).

6) Incorrect coordinate system selection.

Survey Implementation Issue

Misclose failures in adopted observations are megsly common, even
where the capture is correct. This is because restgrical surveys,
particularly those completed prior to 1920, areswdficiently accurate to
meet current standards.

Misclose failures may also be related to the ppmtieation of a bearing
swing or inclusion of projection distances in theC
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3.6 Misclose Tests cContinued

Example 1 The first example shows an adjustment report thatfailed the misclose
tests during the running of the C182 check. Showboid are the S-G Rules
being tested and italic bold are the observations that failed the test. Note
that in this example, none of the proximity anatieke accuracy tests (Rule
13 and Rule 26) was run. This is because the C$Dnpiled, with no new
observations/marks.

*** |nternal Consistency Adjustment ***

ADJUSTMENT SUMMARY

Number of observations: 36
Number of parameters: 32
Degrees of freedom: 4

Standard error of unit weight:  9.66

SUMMARY OF REGULATION TESTS

Testing regulations: Surveyor-General's Rules 2D@#/class Il surveys

Test: Reg 28 and 26.2.c.i: Misclose of obs betweeoundary marks
Tested for 18 observations of which 1 failed
The worst failures are:
Misclose on ellipsoidal distance (length 662.04).13 times tolerance
Obs is from PEG ML 20689 (id 27480501Ntale ID 27477217 (id 27477217)

Test: Reg 28 and 26.2.c.ii: Misclose of obs from bodary marks to withess marks
This test was not used in the survey

Test: Reg 28 and 26.2.c.iii: Misclose of obs fronolindary marks to origins
Tested for 20 observations of which 4 failed
The worst failures are:
Misclose on ellipsoidal distance (length 662.04Ri4 times tolerance
Obs is from PEG ML 20689 (id 27480501Node ID 27477217 (id 27477217)
Misclose on projection bearing (bearing 273 Q0) is 1.3 times tolerance
Obs is from PEG ML 20689 (id 27480501)Node ID 27477217 (id 27477217)
Misclose on projection bearing (bearing 248 @0) is 1.3 times tolerance
Obs is from Node ID 27479841 (id 27479B®%iNode ID 27478725 (id 27478725)
Misclose on projection bearing (bearing 188 B80) is 1.1 times tolerance
Obs is from Node ID 27479853 (id 274798&8Node ID 27479841 (id 27479841)

Test: Reg 28 and 26.2.c.iv: Misclose of obs betwewttness/traverse/origin marks
Tested for 10 observations of which 3 failed
The worst failures are:
Misclose on ellipsoidal distance (length 381) is 2.1 times tolerance
Obs is from PEG ML 5906 (id 40396316)RBEG ML 5906 (id 40396312)
Misclose on projection bearing (bearing 11 @8) is 1.5 times tolerance
Obs is from PEG ML 5906 (id 40396312)RBG ML 5906 (id 40396313)
Misclose on ellipsoidal distance (length 168) is 1.3 times tolerance
Obs is from PEG ML 5906 (id 40396315RBG ML 5906 (id 40396316
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3.6 Misclose Tests cContinued

Example 1
(continued)

Te Karaka

our

Hikurangi

Figure 6: Screenshot of plan for Example 1.

The first testReg 28 and 26.2.c.i: Misclose of obs between boumga
marks, has a failed observation between PEG ML 20689 {#BR501) and
Node ID 27477217 (id 27477217). This observatiosahise was reported to
be 1.3 times greater than the permitted tolerafice.observation was
checked to eliminate any capture or survey errorsdth error was found.
The failure is therefore assumed to be relatetigéajtiality of the source data,
which is an 1881 plan.

The second tesReg 28 and 26.2.c.ii: Misclose of obs from boundary
marks to witness marks was not tested because the CSD does not contain
any witness marks.

The third testReg 28 and 26.2.c.iii: Misclose of obs from boundgmarks
to origins, reported four observations that failed. In thisvsyr the three
origin marks were also boundary marks. The dat&wkecked for capture
errors, and none were found.

The fourth tesReg 28 and 26.2.c.iv: Misclose of obs between
witness/traverse/origin marks reported 3 failures. Again, in the absence of
any apparent capture errors, the misclose failonag be attributed to the
guality of the original data from which this plamsvcompiled.
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3.6 Misclose Tests cContinued

Example 2

Below is an example of the internal consistency8®)Jadjustment report for
a compiled CSD that has failed a misclose testw@hn bold are the Rules
being tested and italic bold are the observations that failed the test.

ADJUSTMENT SUMMARY

Number of observations: 42
Number of parameters: 8
Degrees of freedom: 34

Standard error of unit weight:  40.88

SUMMARY OF REGULATION TESTS

Testing regulations: Surveyor-General's Rules 2D@#/class | surveys

Test: Reg 28 and 26.2.a.i: Misclose of obs betweleoundary marks
Tested for 38 observations of which 1 failed
The worst failures are:
Misclose on projection bearing (bearing 159 58 1§)78.7 times tolerance
Obs is from PEG DP 57811 (Ref Id: 14) §8258382) to PEG DP 57811 (Ref Id: 15) (id 23344p2

Test: Reg 28 and 26.2.a.ii: Misclose of obs from bodary marks to witness marks
This test was not used in the survey

Test: Reg 28 and 26.2.a.iii: Misclose of obs fronolindary marks to origins
Tested for 4 observations of which 0 failed
All observations were better than 0.13 timesvedible misclose

Test: Reg 28 and 26.2.a.iv: Misclose of obs betweeitness/traverse/origin marks
This test was not used in the survey

The first testReg 28 and 26.2.a.i: Misclose of obs between boumga
marks, has one failed observation. The observation thigdf#s reported to
be 78.7 times greater than the permitted tolerahoe. failure is due to the
incorrect capture of the bearing between PEG DA.5TRef Id: 14) (id
23258382) and PEG DP 57811 (Ref Id: 15) (id 2334).ZPhe bearing of
159°58’15” should have been 154°58'15”. The highUS¥ 40.88, is also a
good indicator of a capture error.

The second tesReg 28 and 26.2.a.ii: Misclose of obs from boundary
marks to witness marks was not used in this survey. This test was netlus
because this CSD is a compiled plan that had negunformation, therefore
no witness marks were captured.

The third testReg 28 and 26.2.a.iii: Misclose of obs from boundgmarks
to origin and traverse marks, has no failures. Although there is no survey
information captured in this CSD, the test stiti klecause one boundary
mark was captured with the purpose origin-boundary.

The fourth testReg 28 and 26.2.a.iv: Misclose of obs between
witness/traverse/origin marks was not used in the survey. As with the
second test, it was not used because there isrmeysimformation.
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3.7 Relative Accuracy and Proximity Tests

Introduction

Pre-validation
message
example

Reasons for
failure

These tests enable the quality of the survey ddeitpe assessed. They

include both node (mark) and vector (observatiea)st

Rules 13 and 26 test the following:

Relative accuracy between boundary marks with nesekvations to

them

Relative accuracy between boundary marks with nesekvations to

them and witness marks

Proximity of boundary marks with new observatiomsttem to

witness marks

Relative accuracy between boundary marks with nesekvations to

them and origin and traverse marks

Relative accuracy between witness/traverse/origirkewith new

observations to them

Proximity of natural boundary fixes to witness nsark

Relative accuracy and proximity tests are onlyiedrout in the C182 check.

Test: Reg 26.2.h.i: Relative accuracy of boundary m

Test: Reg 26.2.b.ii and 13.b.i; Relative accuracy a
proximity of boundary marks to withess marks

arks

nd

Both Rule 13 (proximity of marks) and Rule 26 (tela accuracy) tests are

being carried out.

A relative accuracy test failure may be causedrbgreor in the data capture

or poor survey design.

Capture Error

There are a number of capture errors which couldea relative accuracy

test failure:

1) Wrong cadastral class of observation — this is éaslp where
different parcels in the same survey have diffecaciastral classes.

2) Wrong node purpose (eg boundary node capturedrasease node).

3) Wrong equipment type (it is easy to forget to cleatigs when
moving between the capture of adopted and newlgrobd data).

Note that a capture error in the value of an olegt@n will not cause the

relative accuracy test to fail.
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3.7 Relative Accuracy and Proximity Tests  Continued

Reasons for Survey Design Issue
failure

(continued) There are several survey design features whichaaagye a CSD to fail the
relative accuracy tests:

1) Failure to observe between two nearby marks.

2) Failure to observe between a new boundary marktamearest
witness mark.

3) Failure to position a witness mark in close enopigiximity to a
boundary mark.

Example This example shows a relative accuracy test thlgtfgold italic) in the
internal consistency (C182) adjustment.

Figure 7: Screenshot of plan relating to the relative acaurasults shown below.

Test: Reg 26.2.a.i: Relative accuracy of boundaayks
Tested for 78 vectors of which 0 failed
All vectors were better than 0.41 times alloveadxiror

Test: Reg 26.2.a.ii and 13.a.i: Relative accurancy@oximity of boundary marks to witness marks
Tested at 13 marks of which 1 failed
The worst failures are:
Mark UNMK 7 DP 399852 (Ref Id: 1031) (Id 32)

Test: Reg 26.2.a.iii: Relative accuracy of boundagyks to origins
Tested for 39 vectors of which 0 failed
All vectors were better than 0.48 times alloveadxiror

Test: Reg 26.2.a.iv: Relative accuracy of witneaséirse/origin marks
Tested for 21 vectors of which 0 failed
All vectors were better than 0.35 times alloveadxiror
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3.7 Relative Accuracy and Proximity Tests  Continued

Example — —
(Continued) Test:_ Reg 13.a.ii: PrOX|m|_ty of natural boundarytth witness marks
This test was not used in the survey

The first testReg 26.2.b.i: Relative accuracy of boundary markschecks
the accuracy between boundary marks that have heareations to them. It
tests the vector between every possible pair of oreadd boundary marks,
even if there are no direct observations betweemrtarks. In this CSD there
are 13 boundary marks, including the old mark eanwtiestern boundary of
Lot 1 DP 11945. There are 78 possible combinationthese 13 marks, so
78 vectors are tested and passed.

The second tefteg 26.2.b.ii and 13.b.i: Relative accuracy and primity

of boundary marks to witness marks checks the accuracy of each new or
old boundary mark relative to its witness markthis example there are 13
boundary marks that have new observations to teerthere are 13 tests
applied. The one mark which fails (UNMK 7 DP 3998&20n the western
boundary of Lot 2.

UNMK 7 DP 399852 is more than 125m from the neangistess mark (Rule
13 permits a maximum of 125m for a Class | survefiich causes the
failure. This mark is 139m from the closest witnessk, IT Ill. However,
UNMK 7 DP 399852 is an easement boundary positlmrefore the western
boundary of Lot 2 does not need to be monumented.failure can be dealt
with by providing an explanation in the survey rgpo

Note: This failed test will also show up in the sectibnhe pre-validation
report headed “The following rules may indicateiaadepancy with the
Survey CSD which will need to be either correctedovered in the Survey
Report”. In this section will be the following mage: “C068 - Warning -
S26 The following boundary marks are further thae tegulation maximum
distance from a witness mark”.

The third testReg 26.2.b.iii: Relative accuracy of boundary markso
origins, checks the relative accuracy of the vector betvezeh boundary
mark that has new observations to it and eachronigihe survey. The test
checks every possible pair of boundary and origanks, even if there are no
direct observations between them. There are 3rongirks and 13 boundary
marks in this CSD, giving 39 possible combinatiohthese marks. In this
example, all vectors pass.
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3.7 Relative Accuracy and Proximity Tests  Continued

Example The fourth tesReg 26.2.b.iv: Relative accuracy of witness/traveegorigin

(continued) marks, checks the relative accuracy of the new vectetwden pairs of
witness/traverse/origin marks. There are 7 witregggh/traverse marks
captured with new observations between them, gi2ihgossible mark
combinations. All vectors pass in this CSD.

The fifth testReg 13.b.ii: Proximity of natural boundary fix to witness
marks, tests whether natural boundary fixes are withengpecified distance
to the nearest witness mark. There are no natoraidaries in this CSD, so
this test is not run.
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3.8 S-G Rules Not Tested

Introduction In many cases, various S-G Rules are not testeal fparticular CSD. This is
because Landonline looks at the data in the CSDOdatetmines which tests
are relevant.

Explanation Below is a list of possible reasons why S-G Ruststelo not get run.

Misclose of obs between boundary marks

Examples of CSDs where this Rule test may not bd ase Survey
Information, Redefinition, Redevelopment Unit plaith survey
information, Unit plan with survey information, ElRlan with survey
information, or any other CSD where there are nzors captured
between boundary nodes.

Misclose of obs from boundary marks to witness mark

A common situation where this Rule is untestedheng a CSD has
captured origin/witness marks, but no witness markss test then
does not get used in the survey because the Statgm” takes
precedence over “witness”. However, the three ohigitness marks
do get tested in the “Misclose of obs between bamncharks and
origin marks” test. Examples of CSDs where thi$ degs not get
used are Compiled CSDs where there is no surveyntion and
Survey Information only CSDs.

Misclose of obs between boundary marks and origin arks

This is not tested where the CSD has been capwitbdo origin
marks (could be a capture error) or boundary matkamples of
CSDs where this test may not be needed are Sunfeyriation and
Compiled CSDs that have no survey information.

Misclose of obs between witness/traverse/origin ms

This is not tested where the CSD has been captwitedho witness,
traverse or origin marks (no survey informationpngpiled CSDs
with no survey information are a good example.

Relative accuracy of boundary marks
This test is not used where a CSD has capturegwdoundary
marks. Two or more are needed for the test to run.
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3.8 S-G Rules Not Tested continued

Explanation - Relative accuracy and proximity of boundary marks b witness
(continued) marks
This test is not used where a CSD has no new boymnaarks
captured. Likewise if the CSD has new boundary sark no
witness marks (possibly due to a capture erroen this test will not
be carried out. If the CSD has captured originfessimarks, but no
witness marks, then this test will not be used.

Relative accuracy of boundary marks to origins andraverse

This test is not used where a CSD has no new boymnaarks
captured or where new boundary marks have beenreabut there
are no origin marks (perhaps because an origin imaskeen
incorrectly captured as a witness mark).

Relative accuracy of witness/traverse/origin marks
If a CSD has been captured with no survey inforamatihen this test
is not used in the survey.

Proximity of natural boundary fix to witness marks
This test is not used if the CSD has no naturahbaties.
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3.9 CSDs with Calculated Vectors

Introduction

Measured GPS
vectors

Calculated GPS
vectors

Misclose tests

The Landonline CSD pre-validation tests assumedinattly measured
observations are being submitted as part of the.CSD

For surveys carried out by conventional total etatraversing, this
assumption is fairly reasonable. For surveys cduoigt using GPS, the
assumption may not be true in some circumstances.

If this assumption is untrue, then the pre-valoatdjustments will not
correctly assess the quality of CSD design andemphtation.

A measured GPS vector is one where each end ekttter was
simultaneously occupied by a GPS receiver. If theeasured observations
(or an average of them) are submitted as parteo€®D, then the pre-
validation adjustment will be reliable.

The nature of GPS is such that it is sometimes mseéul to submit
calculated vectors, which are based on the measedrs. These calculated
vectors will have observational errors which arghdly larger than the
measured vectors from which they were calculated.

For example, if a 100m vector is calculated betweenmeasured vectors
5km long, the error on the 100m vector is a comtimneof the errors on the
5km vectors. This will be quite different to thearon a 100 metre GPS
measured vector.

However, Landonline treats the calculated vectaf iadras been directly
measured and calculates an error for the vectardiegly. This can lead to
errors being assigned to calculated GPS vectorshndrie far smaller than
they should be.

This will mean that the relative accuracy testsfarenore likely to pass than
they would be if the measured vectors were subdiifibere is a likelihood
of “false positives” in the testing of S-G Rule &6pre-validation.

One of the best ways of calculating vectors isaiwycout a least squares
adjustment. Often the calculated vectors submhtae been generated by
adjustment, rather than from the unadjusted measmnts, which means the
misclose in the work is zero.

If this is the case, the Landonline misclose tesflsalways pass, irrespective
of any actual errors in the survey.
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3.9 CSDs with Calculated Vectors continued

Survey report  Where CSDs with large numbers of calculated veaoessubmitted, the
survey report needs to cover in detail the stelpsntéo ensure that the survey
complies with the S-G’s Rules. Relevant supportingumentation should be
attached (such as the output from a least squdjestaent) and an
explanation given as to how this shows the starsdaaste been met. Another
option is to choose a couple of the vectors mosshtof failure (usually the
shortest vectors calculated from the longest olagienvs) and do a manual
calculation to prove that these lines comply (dretéfore so does every other
vector).

It would not be sufficient simply to state that hre-validation adjustments
had no failures, since these tests will always paseme circumstances, as
discussed.
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3.10 Summary of Rule Failures and Causes

Introduction The table below summarises the S-G Rule testsafiggar in the pre-
validation report. Potential causes of failuredach test are indicated by a
tick ().

Potential Cause of Failure

Incorrect linking of marks and observations
Error in new measured or calculated survey
work (including use of projection distances)
Failure to observe between two close marks
Failure to observe between a new boundary

mark and its nearest witness mark
Failure to position a witness mark in close

Incorrect observation value

Bearing 180 degrees out

Incorrect cadastral class

Incorrect node purpose

Incorrect equipment type

Incorrect coordinate system selected
Incorrect bearing swing calculation
Poor accuracy of adopted work
enough proximity to a boundary mark
Survey or capture errors in adjoining or
underlying CSDs (C184/C185 only)
Errors in existing Landonline SDC
coordinates (C184 only)

Misclose of obs between
boundary marks

Misclose of obs from
boundary marks to
witness marks

Misclose of obs from
boundary marks to origins

Misclose of obs between
witness/traverse/origin
marks

Rule 28 Misclose Tests

Relative accuracy of
boundary marks

Relative accuracy and
proximity of boundary
marks to withess marks

Relative accuracy of
boundary marks to origins

Relative accuracy of
witness/traverse/origin
marks
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Appendices

Appendix A: Design vs Implementation Examples

The difference:  This example shows the difference between surveigdend
Example 1 implementation.

1S

An experienced Licensed Cadastral Surveyor (LC8¥gato the field to do
survey with a graduate surveyor. The LCS showgthduate surveyor whefre
to place the traverse marks (the geometry) ansl tieim which equipment tc
use (the observation accuracy). The survey is dedigned for accuracy. THe
LCS goes back to the office and leaves the gradoate the survey. Due to
inexperience with the equipment, the graduate gnvmakes some blundels
when observing the lines for the survey. Thesergeshbow up as large
miscloses.

In this case, the survey would pass Landonlinetstaate design” tests but
would fail the “accurate implementation” tests.

Why test Given the example above, it might seem that theuate design” test is

design? unnecessary. If the survey has small residuals, sheely this means that the

Example 2 observations have been made accurately and theyscan be accepted as
accurate?

Implementation alone is not a sufficient test alvey accuracy because it can
only assess accuracy where two marks have an a@beerbetween them.

Consider the following example:

The LCS purchases some new GPS equipment. Th@eedes advises that|it
can accurately measure vectors up to 10km longh&aCS places one GP
receiver on a known point on the roof of the offecel sends the graduate
surveyor out to do a survey 10km away. The gradsiateeyor is experienced
at using GPS and is able to measure the 10km diméisat the miscloses are
only 3cm, on average. This is well within the R2&tolerances for this
length of line. Two of the withness marks in thev&yrare separated by 100m.
As part of the firm’s QC process, the LCS usedal giation to measure
between these two witness marks and finds thahdesurement differs by
4cm from the GPS coordinates, failing Rule 28. Happened because the
survey was designed badly. It did not accountHerfact that while the
accuracy standards would be met for the long GR®x& they would not be
met for the unmeasured shorter vectors betweensnark

UJ

=)

14

In this case, the survey would pass Landonlinecgtisate implementation”
tests but would fail the “accurate design” tests.
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Appendix B: Observation Accuracy Estimates for CSDs

Introduction

Cadastral class

The tests of survey design accuracy are basedthpayeometry of the
survey and the expected accuracy of the obsengtion

The geometry of the survey is known from the marérdinates.

The real observation accuracies are based upaogeanamber of complex
factors, such as the equipment, observing conditiskill of the operator,
guality of the survey marks, and so on. In practiese complex factors
cannot be realistically assessed. Instead, thierfva@ observation
characteristics which Landonline uses to arrivera¢stimated accuracy
value:

1) Cadastral class

2) Observation type

3) Equipment type

4) Node purpose

5) Length of the observed vector

Each of these is discussed in turn below.

The cadastral class of an observation is an indicaif the accuracy that the
survey is required to achieve, dependent uponuigose of the observation.
From most accurate to least, the cadastral classes

1) Class | — small parcels

2) Class i

3) Class lli

4) Class IV — dispensation of usual rules

Observation Four observation types are used in CSDs. These are
type
1) Bearing
2) Distance
3) Arc length
4) Chord bearing (for an arc)
Generally Landonline assigns the same estimatagdacg (when expressed
as a distance error from one end of the line tather) to each data type.
The exception is where the equipment type is “Tloételand EDM” (see
below). In this case the distances and arc lerggnsaissumed to be more
accurate than the bearings and chord bearings.
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Appendix B: Observation Accuracy Estimates for CSDs

Continued

Equipment type Observations in CSDs may be assigned one of faupegent types - each of

Node purpose

Vector length

which has an expected accuracy. In order of deicrgascuracy (for typical
length observations) they are:

1) Theodolite and EDM (total station)
2) Theodolite and steel band

3) GPS

4) Unknown

For longer lines (more than about 5km), the GP®magions are expected to
be more accurate than other types.

The expected accuracy is dependent upon the quélihe physical marks at
the vector endpoints. This is estimated in Landenbased upon the purpose
of the nodes in the survey. The purpose can b@bne

1) Boundary

2) Natural Boundary

3) Origin-Boundary

4) Origin

5) Origin-Witness-Boundary
6) Origin-Witness

7) Traverse

8) Witness-Boundary

9) Witness

Measurement accuracy decreases as the observed feedjth increases.
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Appendix B: Observation Accuracy Estimates for CSDs
Continued

Factors not There are some factors whidb notcontribute to the estimated accuracy of
considered cadastral observations. Two of these are mentibeesglas there has been
some confusion in the past as to how these impaobeervation accuracy.

Survey Date

This is not used to assign accuracies to obsenatibhis is because the date
of survey only affects survey accuracy indirecilys the change in
equipment type which actually results in recenvsys being more accurate
than older surveys.

Surveyed Class

The surveyed class refers to the source of theredsen. Common values
are:

1) Measured
2) Calculated
3) Adopted
4) Pseudo

The surveyed class is not used to assign accuracgsservations because
once again it is actually the equipment type wisctine determiner of
observation accuracy. For example, an adoptiomded in a CSD could be 1
month old or 150 years old — the surveyed clasaddpted” is therefore not
a good indicator of accuracy.

EDS survey When EDS (NZ) Ltd captured and adjusted the histbsurvey data used to

conversion populate Landonline, they did assign observati@muiscies based on survey
date and surveyed class. This is because in mess dawould have been
difficult or impossible to ascertain with certairtbye appropriate equipment
type for the survey. With new CSDs being submittetlINZ, this is not an
issue.
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