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The University of Otago is Aotearoa
New Zealand’s oldest university, with
its School of Surveying offering various
qualifications in surveying and
geospatial sciences.

| teach and research in remote
sensing, photogrammetry, and spatial
analysis. As part of the Mountain
Research Centre (MRC), | develop
methods and techniques to map
complex topography and characterise
dynamic landscapes and natural
resources.
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Kawarau/The Remarkables, Queenstown, Aotearoa/New Zealand (credit: Pascal Sirguey)

mmetric Mapping, 3D Change Detection, snow mapping
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- complicated by
~environments

*Mapping the highzly variable s
Is an unforgiving but rewardin
3D-CD with SPM.

Kawarau/The Remarkables is
and home of one of New Zeala

PHR 20200401 snow-off orthoimage
draped onto 2m DSM derived from SPM
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PHR 20220826 snow-on orthoimage
draped onto 2m DSM derived from SPM




. Challenge

is an unforgiving but rewarding
3D-CD with SPM. i

Kawarau/The Remarkables is

Mapping the highly variable spatial distribution of snow depth
application to develop

of Otago/GNS/PLETADES © CNES
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(2020, 2022), distribution Airbus DS. Contains data sourced from the LINZ Data Service.
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PHR20220826-2020 elevation change
using 2022 initial geometric model from
Airbus. It reveals how the systematic
nature of spatial incoherence between
DSMs defeats change detection despite a
planimetric offset <2m.

PHR20220826-2020 elevation change
using the Matariki photogrammetric
mapping workflow cross-matching
method. Spatial coherence between
DSMs at sub-pixel level reveals a rich and
realistic variability in the spatial
distribution of snow depth.
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2022-2020 elevation change with PHR Comparison with GNSS measuremens of
over the Remarkable skifield and Wye snowdepth from fieldwork
Creek




. Solution & Results
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Hillshade from 2016 lidar DS Hillshade from PHR20200401 DSM in
Owen Creek

. 3D-
" reveals landslide in Owen Creek.

PHR20200401-2016 elevation change
revealing landslide in Owen Creek
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Pléiades !
precision

(N MAD2022091_
compared to PHR (

3D-CD between Pléiad
existing landslide in O
substantially finer deta

new landslide. PNEO202200915 snow-on orthoimage PNEO20221008 snow-on orthoimage
draped onto 2m DSM derived from SPM draped onto 2m DSM derived from SPM
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2.00m

substantially finer det§ —_—
new landslid ,

© -1.00m

PHR20220826-2020 elevation change o 2om

Xy residudgfi(m| |

using the Matariki photogrammetric
mapping workflow cross-matching
method
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. SEUHCINESERESES

w

‘The improved spatial resolution allows to map

- distribution

Pléiades Neo achieved significantly improved
precision

(NMAD 0770915 =
compared tyP

-+ 3D-CD between Pléia \
M\ existing landslide in Ov
substantially finer detq
new landslide.

‘significantly finer structures in the snow spatial

020, 2022), distribution Airbus DS. Contains data sourced from the LINZ Data Service.
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PNEO20220915-2020 elevation change
using the Matariki photogrammetric
mapping workflow cross-matching
method
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‘The improved spatial resolution allows to map

- distribution

Pléiades Neo achieved significantly improved
precision _
(NMAD 02500
compared to Pl

« 3D-CD between Pléia \
existing landslide in Ov
substantially finer deta
new landslide. '

‘significantly finer structures in the snow spatial
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© CNES (2020, 202‘2), distribution Airbus‘DS:(;Bhtains data sourced from the LINZ Data Service.
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PNEO20221008-2020 elevation change
using the Matariki photogrammetric
mapping workflow cross-matching
method
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Hillshade from PNE020221008 DSM in
Creek Owen Creek

eX|st|ng landslide in Owen Creek with
substantially finer details, while also revealing
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PNEO20221008 -2016 elevation change PNE020221008 oth0|mage in Owen
revealing landslide in Owen Creek Creek




Comparison of 3D-Change Detection
on Five Mile shopping centre in
Frankton

2021 lidar — 2016 lidar
(benchmark)

PHR202208

PNEO202209
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