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We need to monitor indicators of active dunes to 

know if restoration is working

• Active dunes provide vital services to people, yet extent is declining the world over.

• There are relatively few quantitative studies

• Remotely sensed imagery can improve monitoring coverage and accuracy

Active dunes Stabilised dunes2



Can indicators be developed from aerial imagery for 

monitoring coastal active dune condition? 

A case study from Aotearoa New Zealand
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Photo: Coal River, Southland, NZ (Alistair Hay)



Candidate indicators: NZ active dunes
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Pīngao (Ficinia 

spiralis

Monterey pine (Pinus 

radiata) 

Kōwhangatara 

(Spinifex sericeus)

Marram grass 

(Ammophila arenaria)

Tree lupin (Lupinus 

arboreus) 



Using geospatial tools to estimate where 

active dunes could be  
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Sample design
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• Most recent, high resolution, RGB 

aerial imagery

• 135 x c.1 ha plots

• 1 km apart

•  over 21 beaches



Results: Decline in extent 
(close up at one beach)

Example of the mapped extent for one active dune ecosystem 1950 – 2019
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Results: Decline in extent – all beaches 
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Results: Image classification - cover types
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Cover type

-

-

• 21 cover types, aggregated into 9 broad types

Woody species

Kōwhangatara

Pīngao



Results: proportion of sand to vegetation 
indicates active dunes
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Spatial pattern of vegetation as an 
indicator of ecosystem structure
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Results: Native sandbinder vegetation is more 
patchy and edgy

13
PCA of landscape metrics data

Variable sizeAggregated

Spread out, 

irregular shaped

Woody species

Patchy, edgy

KōwhangataraPīngao



Human influence affects vegetation type 
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Summary
• Aerial imagery provides information at large spatial scale about dune 

condition, such as:

• Ecosystem extent

• Community composition as an indicator of how active dunes are 

• Vegetation spatial pattern as an indicator of ecosystem structure

• Future applications: 

• The basis of a method for data - scarce areas

• Input to ecosystem assessments

• Monitoring of temporal dynamics, e.g., ecological restoration, disturbance, 

impacts of invasives
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Questions?

cate.ryan@aut.ac.nz
cate.ryan@pdp.co.nz
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Supplementary
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Fig. 6. Aggregated confusion matrix for the nine aggregate 

cover classes across all beaches. The cover classes assigned 

to each validation segment through image classification were 

compared to those assigned visually using reference sources. 

Diagonal shaded cells represent the number of correctly 

classified segments for each cover class. The off-diagonal 

cells indicate the misclassifications between different cover 

classes. Overall accuracy is the number of correctly 

classified segments divided by the total segments in the 

sample. Kappa is another misclassification measure that 

compares overall accuracy to a random classification. 

Combined sites accuracy assessement 



Sand binders – ecosystem engineers

Pīngao (https://www.agefotostock.com n.d)

18Shore convolulus, rauparaha  (John Barkla CC BY)Kōwharatanga / spinifex  (Hinchliffe, G., 2021)

Carex pumila, sand sedge (wikimediacommons,2019)

https://www.agefotostock.com/
https://commons.wikimedia.org/wiki/File:Carex_pumila_04.jpg


Shore birds 

NZ Dotterel nesting (DoC, n.d) 
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NZ Fairy tern, National Geographic, 2010 

Black fronted tern with skink (Te Ara, n.d) 

https://www.doc.govt.nz/nature/native-animals/birds/birds-a-z/nz-dotterel-tuturiwhatu/
https://www.nzgeo.com/stories/away-with-the-fairies/
https://www.nzgeo.com/stories/away-with-the-fairies/
https://teara.govt.nz/en/photograph/46518/black-fronted-tern-with-a-skink
https://www.nzgeo.com/stories/away-with-the-fairies/
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Pericoptus spp.: Ngungutawa, 

native sand binders and driftwood

Ngungutawa, large sand scarab, Pericoptus truncatus 

(INaturalist image 58947605, by Shaun Lee)

Adult and larvae stage of Pericoptus truncates (George V Hudson, 

2016)

https://inaturalist.nz/photos/58947605
https://en.wikipedia.org/wiki/Pericoptus_truncatus#/media/File:Pericoptus_truncatus_by_George_Vernon_Hudson.jpg
https://en.wikipedia.org/wiki/Pericoptus_truncatus#/media/File:Pericoptus_truncatus_by_George_Vernon_Hudson.jpg
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Skinks and geckos - seed dispersers

Shore skink, Oligosoma smithi (reptiles.org.nz) 

Pōhuehue fruits (CitiSchHub, n.d)

https://www.reptiles.org.nz/herpetofauna/native/oligosoma-smithi
https://www.citscihub.nz/Phil_Bendle_Collection:Muehlenbeckia_complexa_(Scrambling_pohuehue)


Katipō and native sandbinders

22Image: Katipō spider, (Buckley, H., n.d) 
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