
CLICK TO KNOW MORE

https://geospatialworldforum.org/?utm_source=pdfs-gwf2024&utm_medium=button-click&utm_campaign=pdf-1st-page-gwf24


M
A

N
A

A
K

I 
W

H
E

N
U

A
 –

 L
A

N
D

C
A

R
E

 R
E

S
E

A
R

C
H

Tracking New Zealand’s changing 

carbon landscape using advanced 

geospatial techniques
Laise Harris   Informatics, Manaaki Whenua – Landcare Research, Palmerston North



What Manaaki Whenua – Landcare Research do is focussed around:

Four ambitions for New Zealand

OUR 
ENVIRONMENT
We are an 

environmentally 

informed nation, 

taking action 

together.

OUR 
BIODIVERSITY
We know, value and 

actively preserve our 

unique biota and 

ecosystems.

OUR 
BIOSECURITY
Our land is 

protected 

from invasive 

biological threats.

OUR 
LAND
We use our land, soil 

and water resources 

wisely.







Land Use Carbon Analysis System 
(LUCAS) Land Use Map (LUM) 2020

Manaaki Whenua – Landcare Research team: Laise Harris (project coordination and geospatial), James Shepherd (remote sensing), David Pairman (automation  

and geospatial coding), Brent Martin (deep learning/AI), Stella Beliss, Anne Sutherland, Graeme Curwen, James Ardo, Christine Martelletti and Simon Planzer. 

Under contract from New Zealand’s Ministry for the Environment.

Winner: 2023 New Zealand Science Award for Team, awarded at Parliament in December 2023.



Major achievements:

In LUM 2016, ~6,000 change 

polygons were captured, 

affecting ~30,000 LUM areas

In LUM 2020, ~30,000 change 

polygons were included, 

affecting ~190,000 LUM areas

LUM 2020 took 12 months to 

complete (start to end).

New techniques include:

• Deep learning trial

• Rapid triage to code data

• NDVI temporal analysis

• Automated ‘burns’ (80%)

• Editing in web-service

• New IDA process (raster)



Seamless cloudfree 

Sentinel-2 satellite mosaics 

are corrected for:

• Atmosphere effects

• Spectral variance

• Colour-balanced

• Remove cloud and haze

• Spectral flattening

These mosaics form the basis 

of all our national land-

based change datasets (12+ 

published journals by MWLR)



Detecting forest and non-

forest change:

• Difference detection 

between nominal dates

• Advanced segmentation 

and iterative elimination 

(GEOBIA process)

• MapAccuracy visual 

assessments and triage 

(validate, separate into 

draw or burn, classify)

• Water uses SAR (Radar)

• Wetlands from LCDB 5

• Cropland using temporal 

NDVI sequence analysis

• Grassland using new IDA
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Segmentation video (2012_Segmentation_Slow)



Example of ‘burning’ LCDB 
vegetated wetland polygon

New red polygon burns over 
underlying LUM boundaries

Remaining slivers which are 
defined in a variety or ways 
(or combinations of ways) i.e. 
size, shape, proportion, class..

Control over general ‘longest 
boundary approach’ so 
consider new boundary as 
authoritative (unless its not!)

Spilt the sliver and 
manipulate, connect or 
remove aspects of the 
intersections to final shape



Geospatial team editing in 

ArcSDE feature service

• Version management or 

using Regional Templates

• Individual ownership over 

classes to begin with

• Sequence editing with 

versions shifting to editor

• Digitising of target 

polygons

• Updating of attribute 

fields with logic rules

• QA and topology 

checking

• Completed regions 

handed over to MFE



Investigation into potential 

automation using Artificial 

Intelligence: LUM Deep 

Learning model, training and 

corrections (2016 and 2020)

• LUM 2016 DL map – NZ

• LUM 2016 DL corrections

• LUM 2020 DL prediction

• A report of findings

Successfully trained models 

to automatically generate a 

land use-based land cover 

map from satellite Imagery

Partial success detecting 

forest change (~40%)Original land use layer (LUM 2016, left) compared to the new land cover layer (LUM-LC 2016, right).



Using the same Sentinel-2A 

national cloudfree mosaics, 

we can also produce:

Annual Woody Vegetation



Using the same Sentinel-2A 

national cloudfree mosaics, 

we can also produce:

Paddock Boundaries

Paddock Segmentation and boundary mapping

Small gaps bridged, dangles removed,

polygons built Compare to map drawn from 

hi-res image 



Using the same Sentinel-2A national cloudfree 

mosaicking techniques, we can also produce:

Seasonal Crop Mapping



LiDAR use for individual tree 

segmentation



Tree Crown segmentation 

and canopy models using AI

Tree Crown Segmentation from RGB drone imagery



Using the latest 

advancements in LiDAR, we 

are investigating methods to 

measure carbon stocks, 

woody biomass and other 

carbon measurement 

techniques.



Carbon forest plots can be informed by 

LiDAR stem and branch cylinder models.

Tree locations transformed onto a square sub plot grid of 5x5 metre. The circles indicate the approximate stem radius.



wtree.landcareresearch.co.nz username: wtree  password: WtreeSpatial1!Preview: Interactive web map



Laise Harris

Manaaki Whenua – Landcare Research

Email: HarrisL@landcareresearch.co.nz

Phone: +64 21 190 0293

mailto:HarrisL@landcareresearch.co.nz
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