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Disclaimers and Limitations 
This report (‘Report’) has been prepared by WSP New Zealand Limited exclusively for Dunedin 
City Council (‘Client’) in relation to the landslide monitoring at selected sites in Dunedin 
(Landslide Monitoring Long-Term SoW DCC Reference 9662). The scope of this report is to 
present the survey monitoring results and recommendations for future surveys for the site 
(‘Purpose’). The findings in this Report are based on and subject to the assumptions specified in 
the Report. WSP accepts no liability whatsoever for any reliance on or use of this Report, in whole 
or in part, for any use or purpose other than the Purpose or any use or reliance on the Report by 
any third party.   

  



Project Number: 6-CD109.55 
Landslide Monitoring Report – West Abbotsford 
 
 

©WSP New Zealand Limited 2023                                                                                                                      5 
 

Executive Summary 
An initial survey of the West Abbotsford landslide site was undertaken in June 2021 to establish 
the baseline position for deformation markers. Following a period of one year, this report 
presents the first check survey of the monitoring and control marks, and discusses the 
methodology and criteria used during the survey. In addition, commentary is provided regarding 
the resulting deformations. A summary of recorded displacements is provided in Table 1. 
 

Table 1: Summary of recorded displacements. 

 Horizontal Vertical 

Displacements from the previous survey 0 – 16 mm 0 – 14 mm 

 

The results indicate no movement across all but 1 mark (AP19), which exceeds the horizontal 
movement trigger by 1 mm (16mm in total). 

As this is only the first check survey, we recommend collecting further data on an annual basis to 
better inform the nature of potential deformations. We recommend the next survey be 
undertaken in mid-2023. 
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1 Introduction 
WSP New Zealand Limited (WSP) have been commissioned by Dunedin City Council (DCC) to 
undertake monitoring of 12 landslide sites around Dunedin. The purpose of monitoring is to 
identify the trend and magnitude of movements and provide recommendations for future 
monitoring. 

This report presents a summary of the methodology used on this survey of the West Abbotsford 
landslide and includes any changes or notes in order to optimise the repeatability for future 
surveys. A mark displacement diagram is provided in Appendix A. 

2 Survey Monitoring 

2.1 Monitoring History 

Historically, this site has been the subject of a qualitative inspection and assessment (by others) 
of visible deformation at road level. 

2.2 Methodology 

In 2021 a baseline quantitative survey was carried out by WSP staff. This first comparative survey 
was carried out by a WSP Surveyor on 12 August 2022 to quantify any potential deformations. The 
equipment used were 2 x Trimble R8-3 GNSS receivers. 

 Field Survey  

The survey was undertaken using Static GNSS with 20-minute observations at 1 hertz to each 
monitor mark. Following the advice provided in the 2021 survey report, each mark is now set-up 
on using a tripod and total station to level and centre over each mark. Previously, this was only 
done for control marks and a 2m pole was used for monitor marks. 

A continuously logging local base station was set up on IS 1 located in Shand Street playground in 
Green Island. This provides additional constraint via short baselines perpendicular to permanent 
network base stations OUSD and DUND. 

Five additional previously observed control points spread around the site perimeter, outside the 
expected zone of movement were also observed. The control marks have now been categorised 
as Primary (OUSD, AG1C, C25W, IS 1) and Secondary (IS 2, IS 3, IS 4) by their proximity to the 
anticipated zone of movement. Three of the four primary marks are LINZ geodetic marks 
providing connection to the Site Datum. OUSD is also a continuously operating reference station. 

Receiver heights on control points were measured by steel tape. As noted in 2021, C25W has an 
incorrect published level in the LINZ database level relative to AG1C.  

 Office Processing  

Survey data is processed using Trimble Business Centre post-processing software. Static data 
from permanent base stations OUSD and DUND were combined with the local base station 
static data from IS 1. A minimally constrained network adjustment was carried out holding 
control point AG1C fixed horizontally in terms of NZGD2000, North Taieri Circuit projection.  

AG1C was also held fixed vertically in terms of the GRS80 ellipsoid height. The NZVD2016 geoid 
was applied in the background during processing, but ellipsoid heights have been chosen for 
reporting as a consistent reference system that will be easy to reference and remain in use well 
into the future. 

For some unknown reason, the data logged on mark AP17 was corrupted and did not download 
for processing on this survey. 
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The Origin of Survey to be held on future surveys is shown in Figure 1. 

 

Figure 1: The origin of survey to be held on future surveys. 

 

 Geodetic Parameters 
For continuity of future surveys, it is critical the following geodetic parameters presented in 
Figure 2 to Figure 5 are maintained. 

 

Figure 2: Coordinate system to be maintained. 

 

Figure 3: Transformation parameters, local ellipsoid to be maintained. 
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Figure 4: Projection settings to be maintained. 

 

Figure 5: Vertical datum to be maintained (background use only). 

2.3   Accuracy 

The survey has been undertaken to the following accuracy: 

• Horizontal position   +/- 15mm (@ 95% CI) 
• Vertical position        +/- 20mm (@ 95% CI) 

 

Ground movement has occurred when any measurement exceeds the above error tolerances. 
  

2.4 Future Monitoring 

It is recommended that future survey monitors follow the methodology and geodetic 
parameters detailed above. Horizontal repeatability and accuracy can be improved by 
incorporating an additional GNSS receiver logging static set-up over AG1C. 
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3 Monitoring Results 
The cumulative results spreadsheet is presented in Appendix B. A summary of the monitoring 
results is presented in Table 2.  
 
Table 2: Summary of deformation monitoring results since the previous/base (2021) survey. 

 Horizontal Vertical 

Displacements from the previous/base survey 0 – 16 mm 0 – 14 mm 

 

4 Conclusions and Recommendations 
Only one mark (AP19, horizontally) exceeds the survey accuracy on this first comparative survey. 
While the deformations observed are generally less than the accuracy of the measurement, all 
monitor marks have a downslope direction, on average 161°, which fits with the expected 
direction of deformation. 

Due to the relatively young age of this survey monitoring dataset, and minor movements relative 
to the accuracy of the survey, no more conclusions can be offered at this early stage.   
 
We recommend future surveys be completed on an annual basis in order to build up the history 
of data necessary to draw conclusions around land deformation with confidence. The next survey 
is therefore recommended for August 2023. 
 
 

 
 
 
 
 
 



 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix A  
Network Diagram 
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Appendix B  
Cumulative Monitoring 
Results Spreadsheet 
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