
A pilot study on unifying terrestrial ecosystem 
typologies in Aotearoa New Zealand

James McCarthy
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Talk outline

1. Introduction to ecosystem typologies

2. Work toward a New Zealand national ecosystem typology

3. Description of terrestrial typologies currently in use

4. Work done to create an integrated terrestrial typology – Northland pilot study
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What is an Ecosystem Typology?

A structured classification system that 
groups ecosystems based on shared 

characteristics.
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Why do we need ecosystem typologies?

Ecosystem typologies are foundational for:
• Biodiversity conservation
• Land-use planning
• Environmental monitoring
• Ecological research and understanding

Yet, existing typologies often:
• Lack ecological resolution
• Not scalable or transferable
• Inconsistent across regions
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“The lack of harmonized ecosystem classification and mapping frameworks limits the ability 
to compare ecosystem conditions across regions and to monitor changes over time.”

– IPBES Global Assessment Report, 2019



Ecosystem typology ≠ map
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MapTypology

Spatial representationConceptual classification

Shows where types occurDefines ecosystem types

Location-specificIndependent of location

Supports applicationSupports consistency

Requires spatial dataCan exist without spatial data



The current status of typologies

Many typologies are:
• Expert-driven and subjective
• Incomplete
• Based on coarse land cover or vegetation types
• Poorly aligned with ecological processes

This limits their utility for:
• Generating maps
• Monitoring ecosystem change
• Integrating across disciplines or realms/domains
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A national ecosystem typology for New Zealand: project team
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Regional 
Councils
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framework • Hierarchical

• Mappable
• Updateable
• Comprehensive
• Reproducible
• Robust …
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Lakes

Groundwater
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Wetlands
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• Unify with a common 
framework

• No typology met all the 
principles

• Hierarchical
• Mappable
• Updateable
• Comprehensive
• Reproducible
• Robust …
     



Toward a functional, scalable typology

Integration of advances in:
• Vegetation databases and plot-survey coverage
• Statistical and computational approaches
• Emerging technologies (e.g. remote sensing, machine learning)

Enable a new generation of typologies that are:
• Empirically grounded
• Operational and ready for application
• Scalable across regions
• Aligned with global ecosystem frameworks and functional understanding
• Informative for decision-making and conservation planning
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New Zealand’s current terrestrial typologies

• Two main terrestrial typologies in use

• Each has strengths – but also limitations

• Integration is needed for national consistency

• Pilot study in a single region to explore how they align
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• Potential ecosystem composition – no human 

disturbance

• Goal to map potential extent of ecosystems

• Guide management priorities

• Most regions mapped (excluding Canterbury and 

Westland)

Expert-based system
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Expert-based system – ‘zonal’ ecosystems
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Literature, expert 
knowledge



Expert-based system – ‘azonal’ ecosystems
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Wetlands

Outcrops

Geothermal



• Current ecosystem composition – includes human 

disturbance

• Goal to characterise current extent of ecosystems

• Guide management priorities

• Plot (point) based classification

• Three Northland forests mapped

Quantitative plot-based system
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Woody communities
• 14,607 plots
• 29 alliances
• 91 associations

Non-woody communities
• 5,907 plots
• 25 alliances
• 56 associations
• Includes some naturally 

uncommon ecosystems

Quantitative plot-based system



Quantitative plot-based system
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• Hierarchical
• Mappable
• Updateable
• Comprehensive
• Reproducible
• Robust …
     

Terrestrial

Expert-based system Quantitative plot-based system
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How to achieve a 
national ecosystem 
typology



Terrestrial road map
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https://environment.govt.nz/assets/publications/Road-map-to-update-the-existing-typology-for-terrestrial-ecosystems.pdf



Pilot study in Northland

• High diversity of species and 
ecosystems

• ‘Potential’ extent mapped with 
expert system 

− 37 types
• ~550 plots classified with 

quantitative system
− Five alliances
− 20 associations

• Forests mapped with quantitative 
system (‘actual’ extent) 
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Pilot study in Northland
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https://environment.govt.nz/assets/publications/science/LC4630_Northland-typologies-report.pdf



Assign types to levels of the EcoVeg hierarchy
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Faber-Langendoen et al. 2025. Advancing the EcoVeg Approach as a Terrestrial 
Ecosystem Typology. Ecosphere 16(5): e70237. https://doi.org/10.1002/ecs2.70237

Coarse scale

Fine scale



Assign types to levels of the EcoVeg hierarchy
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Level 8 Association:
Black beech forest with 
broadleaf and Coprosma 
species

Level 7 Alliance:
Black/mountain beech 
forest

Level 2 Formation Subclass:
Temperate Forest & 
Woodland

Image: Anne Raunio

Level 1 Formation Class:
Temperate-Boreal Forest 
& Woodland

Image: David Keith

Level 3 Formation:
Oceanic Cool 
Temperate Rainforest

Image: David Keith

Level 6 Group:
Undefined Level 5 Macrogroup:

Undefined

Level 4 Division:
Undefined



Assign types to levels of the EcoVeg hierarchy
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Code Name Description Assignment

WF11 Kauri, podocarp, 
broadleaved 
forest

Kauri, podocarp, 
broadleaved forest with 
occasional rimu, miro, 
kahikatea, kauri, taraire, 
tawa, tōwai, kohekohe, pūriri 
and rewarewa. Altitude 
variants occur, with taraire 
and kohekohe more 
abundant at lower altitudes, 
and tawa and tōwai more 
common at higher altitudes.

Alliance

(described as 
having 
altitudinal 
variation
that influences 
composition)

Examples, expert-based system:



Assign types to levels of the EcoVeg hierarchy
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Code Name Description Assignment

WL10 Oioi restiad- 
rushland/ 
reedland

Restiad rushland with 
abundant oioi, locally 
with large Machaerina,
Bolboschoenus spp., kuta 
and lake clubrush, and 
often with occasional 
raupō and scattered 
harakeke grading into 
wetland scrub on 
margins.

Level 4: Division

(predominantly 
growth forms and 
genera used in
the name and 
description)

Examples, expert-based system:



Assign types to levels of the EcoVeg hierarchy
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2

4

6

3

5

12

5

Expert-based 
system

5

20

Quantitative plot-
based system

Formation class
Formation subclass

Formation
Division

Macrogroup
Group

Alliance
Association



’Crosswalk’ to define relationships between types of each 
classification

M
A

N
A

A
K

I 
W

H
EN

U
A

 –
 L

A
N

D
C

A
R

E 
R

ES
EA

R
C

H
 |

 A
 G

R
O

U
P

 O
F 

TH
E 

B
IO

EC
O

N
O

M
Y

 S
C

IE
N

C
E 

IN
ST

IT
U

TE

• Also called “cross-referencing”, “mapping”, “translation”…

• Defines relationships between typologies: crosswalking identifies how 

categories in one ecosystem typology correspond to those in another

• The outcome can be several one-to-one, one-to-many, or many-to-many 

matches



Crosswalks
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Examples, expert-based system:

Code Name (expert) Match 1 (quantitative) Match 2 (quantitative)

WF8 Kahikatea, pukatea forest No match: 1.0

WF13 Tawa, kohekohe, rewarewa, 
hīnau, podocarp forest

a: BLP4 (Tawa – kāmahi forest 
– pigeonwood forest with 
silver fern), 0.65

No match: 0.35

WL1 Mānuka, gumland grass tree, 
Machaerina scrub/sedgeland 
[Gumland]

A.S8:a1 (Leptospermum 
scoparium/Gleichenia spp.–
Baumea teretifolia shrubland), 
1.0



Crosswalks
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Quantitative plot-based system → expert-based system

• 18 (out of 20) types had some level of matching with the expert-based system

• More often matched to expert types outside Northland

Expert-based system → quantitative plot-based system

• Six (out of 34) types had some level of matching with the quantitative system

Common to both: single expert-based types matching to several quantitative types 



How can we use our results to 
produce a ‘catalogue’ of defined 
types in Northland?
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Northland catalogue

US National Vegetation Classification (https://usnvc.org/explore-classification/) 

https://usnvc.org/explore-classification/
https://usnvc.org/explore-classification/
https://usnvc.org/explore-classification/


Northland catalogue
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WF5 WF8 WF9WF7
MF4MF24

WL3WL10WL11 WL12
WL14 WL15 WL18 WL19
WL20 WL2

CL1 CL6 CL10

SA1 SA4 SA7

DN2 DN5
UM1 GT2

a:BL7a:S6

WL18

WF8
WF9

GT2

a:S6

a:BL7

Formation
Division

Macrogroup
Group

Alliance
Association 

Formation
Formation
Formation
Formation
Formation

Formation

Division

Division

Macrogroup

Macrogroup

Group

Group
Group
Group

Alliance

Alliance

Association 

Association 



Northland catalogue
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Associations included within 
a single expert typeWL1

a:S8:a2
a:S8:a1

Formation
Division

Macrogroup
Group

Alliance
Association 
Association 

Formation
Formation
Formation
Formation
Formation

Formation

Division

Division

Macrogroup

Macrogroup

Group

Group
Group
Group

Alliance

Alliance

Association 

Association 

WL1

a:S8:a2

a:S8:a1



• Complete catalogue for Northland ecosystems

• Repeat pilot in another region – somewhere in New Zealand with very different 

ecosystems to Northland

• Improve spatial and ecological coverage of the quantitative plot-based system – 

existing data (wetlands?) and new data

• Review and test mapping approaches

Where to from here?
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• Co-authors of Northland report: Susan Wiser and Adrian Monks

• Direction and guidance: Fiona Hodge, Rachel Corran, and Carolyn Mander (all MFE), 
Lisa Forester, James Griffin, Katrina Hansen, Marley Ford, and Stephanie Tong (all 
Northland Regional Council)
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