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Introduction 

Desk based mapping tools commonly comprise 

aerial photography, stereo-paired photography, 

and 2D lidar-generated hillshade maps.  

While these are useful methods, we have 

found that using 3D modelling software to 

create 3D renders in addition to conventional 

2D hillshade maps provides a number of 

advantages: 

• Light source angle and azimuth can be 

adjusted in real time (no reprocessing). 

• Slope angles can be measured and observed 

directly. 

• Use of vertical exaggeration makes subtle 

features easier to identify. 

• Topographic cross sections can be viewed 

and extracted instantly. 

 Case Study 1 — Waipori Valley, Otago (Trustpower) 

3D render of lidar survey and geomorphological map. A and B enlarged to the right. 

Waipori Hydropower Scheme (Waipori Valley) had previously been mapped using conventional 

and stereo-paired aerial photography and site walkovers.  

A few potential landslides had been identified, however, due to extensive tree cover it was not 

until airborne lidar was obtained that the full extent and scale of landslides was fully 

appreciated.  

Over 20 landslides have been identified, several of which are proximal to dams, reservoirs, 

and roads. A large landslide near the left abutment of Dam 4 is scheduled to be investigated 

by an engineering geology student at the University of Canterbury later in the year.  

 Case Study 2 — Otawere Dam, Northland (TTWT)  Case Study 3 — Cobb Valley, Tasman (Trustpower) 

Northland Allochthon forms much of the bedrock at Otawere, and often fails at very shallow 

gradients (~10°). Such shallow slope failures leave very subtle topographic traces (esp. when 

eroded), and are hard to identify using traditional methods. 

Lidar has been invaluable in identifying these low-angle failures. 10 deep seated landsides 

have been identified, along with multiple areas of shallow surface creep. 
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Landslides at Dam 4. A) south reservoir rim and downstream right abutment, B) downstream left abutment. Head scarp and debris lobe highlighted in yellow. 

 Summary 

• High-quality lidar has been used at 

3 dam sites to identify multiple 

landslides and geomorphic 

features. 

• 3D renders have been used in 

addition to 2D hillshade maps to 

aid identification of subtle features. 

• 2 large landslides are scheduled to 

be investigated further by 

engineering geology students at 

the University of Canterbury later 

in the year. 

Cobb Dam is located at the head of a glacial valley. Due to heavy vegetation cover, much of the 

geomorphology of the valley was previously hidden. Lidar has revealed textbook examples of 

glacial landforms, and uncovered a large landslide on the left abutment of the dam, which is 

to be investigated by an engineering geology student at the University of Canterbury. 

Thanks to Trustpower and Te Tai Tokerau 

Water Trust for the opportunity to share these 

case studies. 
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A) Hillshade with dams and reservoir. B) interpretation. Landslides highlighted in red, note that the toe of many landslides will be inundated with reservoir water. 
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A) Google Earth imagery, B) enlarged 3D hillshade. Head scarp and debris lobe highlighted in red. Landslide is barely visible on photography but clear in hillshade.  
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