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Abstract: Strategic and systematic planning for bioregional landscapes that cross jurisdictions is often hampered by 
different approaches to collecting, classifying and mapping information on the native vegetation cover in terms of 
major community types. The network of Australian Alps National Parks is one such multi-jurisdictional bioregional 
landscape consisting of 11 protected areas spanning 1.6 million hectares across Victoria, New South Wales and the 
Australian Capital Territory. Although the Alps network has a co-operative management program and the parks 
are listed as National Heritage, there is no common vegetation classification system or map at a scale suitable for 
management. As part of developing a strategic framework to assist biodiversity conservation for the whole of the 
Alps Network, a common vegetation classification and map was produced. The new classification utilised existing 
State vegetation classes and mapping to produce a common system by matching 71 NSW/ACT vegetation groups 
with 72 Victorian ecological vegetation classes, thereby resulting in 17 common vegetation classes with affinities 
with other studies described. The 17 vegetation classes also group into five broad vegetation character classes. Expert 
knowledge was used to match vegetation groups and classes. The resulting classification and map are available as a 
GIS data layer and as part of a decision support data-pack. This approach provides a low cost method for developing 
a common vegetation system across multi-jurisdictional landscapes, without replacing State-based systems, and in a 
format that can be readily updated in light of new field surveys and remotely sensed data. The new classification and 
map are available for download from an online data repository. This new vegetation information can be applied to help 
promote a whole-of-landscape approach to planning and management of the Alps Network. 
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Introduction

Information on the composition, structure and distribution 
of major vegetation types is fundamental for the systematic 
conservation planning and management of protected areas. 
Providing data sets with a common coverage, however, can 
be problematic for protected area networks that span large, 
multi-jurisdictional landscapes. While encompassing the 
same bioregions and ecosystem types, different vegetation 
classification and mapping systems often arise independently 
over time. 

The Australian Alps National Parks Network (hereafter, the 
Alps Network) comprises 11 protected areas spanning 1.6 
million ha across the states of Victoria, New South Wales (NSW) 
and the Australian Capital Territory (ACT) (Table 1, Figure 
1). Currently, each State and territory government agency 
manages the park areas within its jurisdiction. Interagency 
cooperation is promoted through the Australian Alps Co-
operative Management Program (Australian Alps Liaison 
2012). There is, however, no whole-of-Alps management plan 
or common database of biodiversity information. Vegetation 
classifications and lists of threatened and endangered species 
are recorded separately using State and Commonwealth based 
systems with different standards and criteria. 

NSW/ACT and Victoria have independently developed 
vegetation classification and mapping systems. The 
different methods have resulted in major mismatches 
which are most apparent at state and territorial borders. 
The National Vegetation Information System (Department 
of the Environment and Heritage 2003) has generated 
continental coverage of native vegetation which spans the 
Alps Network but the classification and scale of mapping 
are coarse, omitting a number of vegetation types that are 
characteristic of the bioregion and providing insufficient 

detail for park planning and management purposes. There 
remains the need for an appropriately scaled common 
vegetation classification and map for the Alps Network that 
can complement remotely sensed data on land cover change 
including weed impacts (Deehan et al. 2007) and updated 
information about the flora of this complex bioregion 
(Doherty et al. 2015).

We present here a new classification and map of the 
Alps Network native vegetation types based on existing 
data interpreted by expert knowledge, along with a brief 
description of the source data and discussion on some of 
the major issues that needed to be resolved and potential 
applications.

Methods

The definitive approach to developing a new common 
vegetation system for a large cross-jurisdiction landscape 
such as the Alps Network would be to undertake a full re-
assessment and analysis of the current native vegetation 
through quantitative on-ground surveys, using these survey 
plot data to generate a new statistically-based vegetation 
classification, and then using some form of remote sensing to 
map the vegetation classes. In the meantime, an alternative, 
practical approach is to gather available mapped vegetation 
data from jurisdictions and integrate the different vegetation 
types into a common classification that can be applied 
seamlessly across borders, while retaining the original 
classification units that can be referred to as needed. In 
addition, descriptive information from other pertinent 
vegetation surveys can be identified and used to help identify 
affinities across the vegetation classification systems.

Table 1 National Parks within the Australian Alps National Parks Network.

Jurisdiction National Park Area (ha)

Victoria Alpine National Park 660,550 

Snowy River National Park 98,100

Avon Wilderness 39,650

Mount Buffalo National Park 31,000

Baw Baw National Park 13,300

New South Wales Kosciuszko National Park 690,425

Brindabella National Park 18,472

Scabby Range Nature Reserve 4,982

Bimberi Nature Reserve 10,886 

Australian Capital Territory Namadgi National Park 105,900

Tidbinbilla Nature Reserve 5,450

Total area 1,600,000
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Alpine Bogs and Fens and Alpine Heathlands Tall Wet Forests

Alpine Grasslands and Herbfields Moist Montane Forest

Sub alpine Woodlands and Open forests Rainshadow Woodlands and Open Forests

Fig. 1. Examples of major Alps-wide vegetation classes.
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Fig. 2. Location of the Australian Alps National Parks Network.
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Fig. 3. Major vegetation types recognized by the new vegetation classification of the Alps Network.
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While several studies describe the Alps Network vegetation 
to various degrees, the only two spatial datasets that were 
suitable for this study were those of Gellie (2005) for 
NSW and ACT and the Department of Sustainability and 
Environment (2015) for Victoria. The first step was to 
identify the distinctive and recognisable vegetation types 
that characterise the Australian Alps Network landscapes. 
The second step was to align and match the vegetation units 
of the NSW/ACT and Victorian classification systems. For 
Victoria, these are called Ecological Vegetation Classes and 
for NSW/ACT, Vegetation Groups. 

To provide additional and updated information on vegetation 
types within each common class, vegetation community 
descriptions were also drawn from Armstrong et al. (2013) 
for NSW/ACT, along with those of McDougall & Walsh 
(2006) for treeless areas. A vegetation type of special 
concern is the Alpine Peatlands and Bog community, which 
is a nationally listed community (DEWHA 2009). This 
community type is incompletely mapped by both Gellie 
(2006) and by DSE’s EVCs. Consequently, an additional 
Alpine Peatlands and Bogs layer was produced by combining 
more accurate Peatland mapping (Office of Environment and 
Heritage 2012; Arthur Rylah Institute 2008). In synthesising 
and integrating the available information about vegetation 
types, we drew upon our own knowledge of the region’s 
ecology along with advice gained from consultations with 
three vegetation experts as detailed in the Acknowledgements 
section below.

The vegetation map was developed based on the new 
vegetation classification using a combination of the two base 
maps provided by Gellie (2005) and Office of Environment 
and Heritage (2012) for NSW/ACT and the Department of 
Environment, Land, Water and Planning (2014) for Victoria, 
along with the afore mentioned updated Alpine Peatlands 
and Bogs layer. The combined Alpine Vegetation map was 
created using ArcGIS desktop (ESRI 2014) and R software 
(R Core Team 2015). The new map was then clipped to 
the Australian Alps national park boundaries. All polygons 
classified as ‘Alpine Bog and Fens’ were merged into 
neighbouring polygons with the largest area or the longest 
shared border using the eliminate tool in the Generalization 
Toolbox of the Data Management Tools (ESRI 2014). The 
Alpine Peatlands and Bogs layer was then over-laid as the 
Alpine Bog and Fens classification. 

Results

The aligned and matched EVCs and VGs, along with the 
new common Alps vegetation classes are described in Table 
2. By way of summary, the classification matching exercise 
grouped 71 NSW/ACT vegetation groups (Gellie 2005) with 
72 Victorian ecological vegetation classes (DSE 2015) to 
produce 17 common vegetation classes (see Figures 2 and 

3). These 17 vegetation classes were then further grouped 
into five broad vegetation character classes (A-E below):

A. Lower to mid elevation forests and woodlands1: (1) 
Temperate Rainforest; (2) Moist Foothill Forests: (3) 
Dry Foothill Forests; (4) Rainshadow Woodlands and 
Open Forests;

B. Montane grasslands, forests and woodlands: (5) 
Tablelands Grassland: (6) Moist Montane Forest: (7) 
Tall Wet Forests; (8) Montane Woodlands and Open 
Forests;

C. Open Rocky outcrops: (9) Rocky outcrops;

D. Sub-alpine woodlands, open forest and treeless: (10) 
Sub alpine Woodlands and Open forests; (11) Sub alpine 
treeless grasslands and herb fields; (12) Montane & sub-
alpine Wet Heathland and Sedgeland; (13) Montane & 
sub-Alpine Dry Heathland and Shrubland; and

E. Alpine treeless: (14) Alpine Bogs and Fens; (15) Alpine 
Heathland; (16) Feldmark & Snowpatch Herbfield; (17) 
Alpine Grasslands & Herbfields.

The vegetation information summarised in Table 2 and a 
detailed digital version of the vegetation map (Figure 3) are 
available to download from the Terra Nova Climate Change 
Information Climate Change Adaptation Information Portal 
at <https://terranova.org.au/repository/australian-alps-
network-vegetation-classification>

A version of the new vegetation map is also available as 
part of a MCAS-S data pack that can be downloaded from 
<http://www.nerplandscapes.edu.au/data-packs - Alps Icons 
& Threats Data Pack>. The Multi-Criteria Analysis Shell 
for Spatial Decision Support (MCAS-S) (Lesslie et al. 
2008) is a decision support tool designed specifically for 
non-GIS experts to easily visualise and analyse spatial data 
when addressing natural resource management and planning 
problems. 

Discussion

The development of the new vegetation classification and 
map was primarily limited by the availability of spatial 
vegetation data. These available spatial data were developed a 
decade ago and while there have been more recent vegetation 
and floristic studies in the bioregion the mapped data have 
not been updated to reflect recent findings and land cover 
changes. As noted in the methods section, where available, 
some more recent vegetation survey and descriptive work 
was incorporated into the new classification, however this 
information was not geographically comprehensive. At the 
time of our analyses, NSW was in the process of updating its 
state-wide biometric data, which could only be partly used, 
and is also incomplete in terms of coverage.

1 Lower to mid elevation refers to areas that extend from the lowest to the median elevation areas of the Australian Alps ( i.e.100m up to 
around 1000m ASL), (see Table 2).
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The mapped vegetation classes varied in the accuracy of their 
mapping, and of particular concern were the treeless areas 
(K. McDougall, personal communication, 2014; A. Tolsma, 
personal communication, 2014) for which the more recent 
Alpine Peatlands and Bogs mapping allowed a significant 
improvement. Despite the limitations and inconsistencies 
of data, the new vegetation classification and map is 
considered by the authors and experts who were consulted to 
be of sufficient accuracy for broad scale park planning and 
management purposes. Furthermore, being a digital, GIS-
based information product, the new vegetation classification 
and map is readily refined and updated in response to new 
information from multiple sources including field survey 
data and remotely sensed data. 

We therefore encourage the Australian Alps Co-operative 
management program to further refine this new vegetation 
information system by updating mapping of selected 
areas and incorporating contemporary ecological studies. 
The priority for further work should be based on the most 
sensitive and complex vegetation types and in particular the 
Sub-alpine and Alpine Treeless Areas, the Moist Montane 
Forests and their relationship with Montane Woodlands and 
Open forest, and Tall Wet Forests and their relationship with 
Cool Temperate Rainforest. 

Providing information about the composition and structure 
of major vegetation classes in a common form across 
the multi-jurisdictional landscape provides fundamental 
information for protected area managers and practitioners 
working within the Australian Alps Network co-operative 
management framework. Mapped common vegetation 
classes can function as spatial planning units that serve 
a range of purposes including: locating representative 
monitoring plots; extrapolating management prescriptions; 
identification of nature-based tourist activities; establishing 
baselines for tracking ecosystem-level responses to climate 
change and fire regimes; and as inputs to models of wildlife 
habitat and species distributions.

Conclusion

In geographically extensive multi-jurisdictional protected 
area landscapes, a common vegetation mapping system is 
an essential information layer for systematic conservation 
planning and management. As we have shown here, this 
can be developed at a low cost utilising existing mapped 
data and integrating existing vegetation classifications by 
aligning and matching classes across the jurisdictions into 
a common system. This approach retains the connections 
to wider National and State or Territory corporate systems 
while generating a classification that recognised here both 
the common and distinctive vegetation character of the 
diverse landscapes that comprise the Alps Network.
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