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Summary 

Purpose of this report 
This report outlines the method used to develop the NSW Native Vegetation Area 
Clearing Estimate (NVACE) for the Biodiversity Values Map and Threshold tool. The 
NVACE is a binary map layer depicting the presence of native vegetation. It provides 
guidance to councils and proponents in determining whether a local development 
exceeds the Biodiversity Offsets Scheme, native vegetation area clearing threshold.  

The Biodiversity Values Map and Threshold tool is used to report on whether a local 
development activates the Biodiversity Offsets Scheme by impacting land mapped on 
the Biodiversity Values Map or exceeding the native vegetation area clearing 
thresholds.  

The NVACE layer is designed to provide guidance for landholders about the extent of 
native vegetation at a property scale. If more accurate data or alternative 
property-scale maps of native vegetation are available, they can be used in accordance 
with the Guide for Reviewing Biodiversity Values Map Tool. 

Overview of methodology 
The NVACE is generated from the NSW Native Vegetation Extent 5 m Raster (NVE 
Raster). Assessment of the NVE Raster versions 1.2 (DPE 2019) and 1.4 (unpublished) 
found they were unsuitable for the purposes of the Biodiversity Offsets Scheme due to 
dated source imagery and low-resolution mapping in urban areas. The NVACE 
addresses these issues by sourcing the most recent and high-resolution data available 
to maximise the dataset currency and accuracy in areas where development is most 
likely to occur. 

The detailed method for developing NVACE is described in Section 2 Mapping process, 
and contributing datasets are each listed and described in Section 4 Source datasets. 
The Available datasets section provides links to all publicly available datasets and tools 
referred to in this report. 

All source datasets and mapping processes were completed in an Esri ArcGIS 
environment. Due to the dataset’s size and complexity, a tiled approach is used to 
improve processing times and facilitate quality control and user acceptance testing. 
The state of New South Wales was divided geographically into tiles, defined by the 
NSW 1:100,000 topographic map sheet boundaries. All input datasets are clipped to 
these boundaries. The NVACE uses MGA Cartesian coordinate system, with input data 
being reprojected as necessary. 

The mapping process is split into 2 stages: 

Stage 1 – Creating a Native Vegetation Indicator Layer 
The NVE Raster is spatially combined with NSW Landuse 2017 v1.3 (subsequently 
published as version 1.4, referred to in this report as Landuse) and the State Vegetation 
Type Grassland Plant Community Types to create an interim native vegetation layer. 
Where the layers intersect with conflicting native/non-native attributes, the Landuse 
attribute is retained due to its currency and resolution.  

The interim native vegetation layer is refined to remove known non-native vegetation 
using the Geoscape Australia’s Buildings layer (used to identify building developments), 
a State Forest Plantation layer used to remove non-native forest and a NSW Hydro Area 
layer which removes known non-native water infrastructure. 
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This creates the Native Vegetation Indicator layer (Stage 1). 

Stage 2 – Refining the Native Vegetation Indicator Layer 
The Native Vegetation Indicator (NVI) Stage 1 is refined using a combination of datasets 
used to remove known areas of clearing, for example, Statewide Landcover and Tree 
Survey (SLATS) data for woody vegetation and non woody vegetation change clearing 
events from Non-Woody Landcover Disturbance Program. 

The Geoscape Surface Cover raster is used to refine native vegetation in urban areas. 
Components are used to remove roads and swimming pools and add increased 
resolution tree canopies. 

Small polygons resulting from editing the NVI are removed as artefacts. 

Stage 3 – Creating the NVACE 
Lands mapped in the Transitional Native Vegetation Regulatory Map as draft Category 1 
– exempt land (NVR Map Draft Category 1) are excluded from the Biodiversity Offsets 
Scheme and are removed from the final NVACE layer. 

The individual mapping tiles are merged into a single binary statewide geodatabase file. 

The NVACE layer is a binary layer depicting the presence of native vegetation. If NVACE 
polygons are present in an area, it is highly likely native vegetation is present.  

The resolution of NVACE is inherited from the datasets used to build the layer. Although 
the minimum resolution of the input datasets is 2 × 2 m (Geoscape Surface Cover 
raster), it is only applied to urban and peri-urban area within Geoscape data coverage. 
The majority of the NVACE has a resolution of 5 × 5 m.  

 
Figure 1 NSW Native Vegetation Area Clearing Estimate  
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Limitations 

The best available map data across New South Wales, as of August 2022, is used to 
build the NVACE. The accuracy and currency of the input datasets are highly variable, 
limitations are documented in Section 4 Source datasets.  

Limitations from the combination of datasets used are outlined below: 
1. In combining datasets, errors of commission were preferred over omission errors 

when making decisions influencing the inclusion or exclusion of possible native 
vegetation. This reflects a precautionary approach to defining the extent of native 
vegetation that can be refined at a property scale as required.  

2. Woody vegetation extent products (NVE Raster and Geoscape Surface Cover: Trees) 
include native and non-native tree canopies. Where possible, non-native trees are 
identified and removed using ancillary datasets. 

3. An onscreen quality assurance was undertaken by Department of Planning and 
Environment on all map tiles using 2022 imagery in a desktop assessment. Where 
available, the NVACE is compared visually with fine-scale vegetation maps from 
local councils. On-ground field verification has not been undertaken beyond that 
included in development of the source datasets. 

4. Some clearing activities evident in recent imagery, are not captured due to the 
spatial or temporal scale of the source datasets.  
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1. Introduction 
The Biodiversity Offsets Scheme is the framework for offsetting unavoidable impacts 
on biodiversity from development with biodiversity gains through landholder 
stewardship agreements. The Biodiversity Offsets Scheme was established under the 
Biodiversity Conservation Act 2016. The Biodiversity Conservation Regulation 2017 sets 
out threshold levels for development when the scheme will be activated. The scheme is 
activated when either: 

• the amount of native vegetation being cleared exceeds an area threshold 
• the impacts occur on an area mapped on the Biodiversity Values Map. 

The department has developed the web-based Biodiversity Values Map and Threshold 
tool to assist councils and proponents to determine if they exceed the Biodiversity 
Offsets Scheme thresholds. The Native Vegetation Area Clearing Estimate used to 
assess the area threshold provides guidance only, the determining authority will form 
the conclusion the area of impact has been accurately assessed against the area 
threshold. 

The Biodiversity Values Map was first published in 2017 and is periodically updated to 
include new data layers or refinements to existing layers. To guide the assessment of 
the native vegetation clearing threshold, the department has developed the Native 
Vegetation Area Clearing Estimate (the NVACE) described in this report. 
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2. Mapping process 

Preparation 
All mapping analyses and processes are carried out in the Esri ArcGIS suite. The 
datasets used are a mix of raster and vector file formats stored in file geodatabases. All 
datasets are converted to vector polygons. The NVACE is set in the MGA Cartesian 
coordinate system to align with the Biodiversity Values Map and Threshold tool, with 
input data being reprojected as necessary.  

The state of New South Wales was geographically divided into 344 tiles, defined by the 
NSW 1:100,000 topographic map sheet boundaries. All the input data was clipped to 
these tile boundaries. Processing the data in tiles significantly reduces the running 
time, required computing memory and simplifies manual processing.  

The NVACE is developed in 3 stages, as shown in Figure 2 and described below. 
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Figure 2 Overview of the workflows used to develop the NVACE layer showing various stages of processing 
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Stage 1: Creating a Native Vegetation Indicator Layer 
The NVACE is built from 3 foundational datasets: 

• NSW Native Vegetation Extent v1.4 (NVE Raster) 
• Landuse 2017 v1.4 (Landuse) 
• NSW State Vegetation Type Map Grassland Community Types (SVTM Grasslands) 

The native vegetation components from these 3 datasets are extracted and combined 
to create an interim native vegetation layer for refinement. Where the datasets 
native/non-native attribution are in conflict, the Landuse attribution is used as it 
represents the most current data. Appendix A and B delineate the individual classes in 
each of the layers that where categorised as native\non-native, and the woody or non 
woody components that where included. 

Where non woody vegetation is identified as non-native (cropping or irrigated cropping 
land) by Landuse, any existing woody native vegetation within the NVE Raster, such as 
remnant trees, is retained. 

Additional datasets used to refine the vegetation extent are: 

• State Forest Plantations data is used to remove woody vegetation that is non-
native. 

• Geoscape Buildings is buffered to 5 m and is used to remove known building 
locations. 

• NSW Hydro Area removes artificial and non-native water sources, for example, farm 
dams or wastewater treatment, any native woody vegetation within these polygons 
is retained. 

The NVI Stage 1 output comprises 344 tiles each as a polygon feature class stored in a 
single file geodatabase, with a lineage field. The field allows for the source of each 
polygon within the feature class to be identified. The attributes in the lineage field 
include the following native vegetation components: 

• Tree cover matrix – tree matrix from NVE Raster 
• Native woody – trees and tree cover from NVE Raster 
• Grasslands – grasslands from NVE Raster 
• Native non woody – non woody (e.g., wetland, shrubs) from NVE Raster 
• Landuse native – see Appendix B from Landuse dataset 
• Water – native water features from NVE Raster 
• SVTM grasslands – non woody from SVTM grasslands  
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Figure 3 NVI Stage 1 output  

Stage 2: Refining the Native Vegetation Indicator 
In Stage 2, a combination of datasets is used to further refine the NVI layer, including:  

• removing known areas of clearing  
• applying the Geoscape Surface Cover raster to add additional tree canopies and 

remove roads and swimming pools. 

Removing known clearing events 
To apply known clearing events the NVI Stage 1 is split into woody and non woody native 
vegetation. 

Woody vegetation clearing is captured annually through the Statewide Landcover and 
Tree Study (SLATS) from 1990 (further information available in the Section 4 Source 
datasets).  

Annual clearing events identified as landcover changes to agriculture and 
infrastructure from 2011–20 are used to remove woody native vegetation from the 
Stage 1 NVI Layer. 

Non-woody vegetation clearing has been captured since 2018 through the department’s 
Non-Woody Landcover Disturbance Program, further information available in the 
Section 4 Source datasets). Clearing events from 2018–20 is applied to the NVI Stage 1. 

Using the same example area in Holmesville, Newcastle, as above, Figure 4 shows the 
areas where clearing events from NSW SLATS (in orange colour) and Non-Woody 
Landcover Disturbance Program (in teal colour) have been applied. 
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Geoscape Surface Cover raster 
Geoscape Surface Cover raster consists of a digital pixel representation of the different 
types of ground cover of Australia. The raster dataset covers the urban and peri-urban 
area and remote communities (Further information available in Section 4). Key 
components of this dataset have been used to refine the NVI Stage 1. 

The roads and swimming pools components remove native vegetation where these built 
landscape features now exist. 

The trees component is a high-resolution (2 × 2 m) layer and is merged with native 
woody classes in the urban and peri-urban areas. The NVE Raster is of a lower resolution 
to the Geoscape trees, so additional canopies are added in the urban area where 
development is likely to occur.  

Prior to applying the Geoscape trees, any identified SLATS clearing is removed from the 
trees raster.   

 

 
Figure 4 Removing known clearing events and applying Geoscape Surface Cover 

components to NVI Stage 1 output. 
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Remove artefacts 
Very small polygons generated from removing features are considered as artefacts. 
Artefacts are reviewed and removed in the following stages:  

Standalone polygons with an area less than 50 m2 are identified after removing known 
clearing events and polygons less than 8 m2 are removed after intersecting the 
Geoscape Surface Cover components. 

Stage 3: Creating the Native Vegetation Area Clearing 
Estimate layer 
Remove Transitional NVR Map Draft Category 1 lands 
Land identified on the Transitional NVR Map as Category 1 exempt (Draft) is removed 
from the NVI Stage 2 as required under the Biodiversity Conservation Act.  

Figure 5 shows Transitional NVR Map Draft Category 1 land as blue in the south-west 
corner.  

 
Figure 5 Transitional NVR Map Draft Category 1 lands are removed in Stage 3 

Creating the NVACE 
To create the NVACE the 344 mapping tiles generated in Stage 2 are merged into a 
binary layer. 

The NVACE is a spatial layer depicting the presence of native vegetation. If NVACE 
polygons are present in an area, it is highly likely native vegetation is present. 

Figure 6 shows the final Native Vegetation Area Clearing Estimate, for the example 
area of Holmesville, Newcastle. 
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Figure 6 NVACE Stage 3 output 

Evaluate with local government area vegetation maps 
The NVACE has been evaluated with the following recently updated local government 
area (LGA) vegetation maps:  

• Byron Local Government Area Vegetation 2021 
• Fine-scale Vegetation Mapping of the Coffs Harbour Local Government Area 2012  
• Cessnock Local Government Area Vegetation Mapping Mosaic 2021 (unpublished 

2021). 

The comparison results show high correlation among the NVACE and the LGA 
vegetation maps. As the LGA maps are only tree-based and focus on functional 
vegetation communities, the additional Landuse native class and some remnant trees 
present in NVACE are not captured. As the LGA maps are completed in high-resolution 
with local knowledge, expert input and field checks, the native vegetation boundary is 
more accurate and reliable. The exotic features identified by LGA maps could be used to 
refine the NVACE in future versions. 
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3. Future opportunities 
Periodical updates of the base layers for the NVACE can be incorporated as datasets 
when they become available. The NSW Landuse 2017 layer is subject to ongoing 
improvements from applying the Transitional NVR Map method during landholder-
initiated map reviews or from on-site visits from Local Land Services and Department of 
Planning and Environment staff. The erase layers, such as SLATS and Non-Woody 
Landcover Disturbance, are updated annually.  

The capacity to spatially capture feedback on data errors and suggested improvements 
is being developed in Sharing and Enabling Environmental Data (SEED). In future, this 
could be incorporated into NVACE updates. 

A number of the input woody vegetation and tree canopy datasets do not systematically 
differentiate between native and non-native vegetation. It is accepted that high-
resolution vegetation mapping data held by local government and other organisations 
could help to identify and exclude exotic trees in these landscapes, where they occur. 

Systematic field verification of native vegetation could be incorporated into the NVACE 
and used for accuracy assessment. 
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4. Source datasets 

NSW Native Vegetation Extent Raster   
The NSW Native Vegetation Extent Raster (NVE Raster) was developed under the State 
Vegetation Type Map (SVTM) program and presents a single surface raster combining 
the best available information on native vegetation extent for New South Wales. The 
surface differentiates tree cover from candidate native grasslands, water, forestry 
plantations and a woodland matrix from non-native areas. 

The NVE Raster v1.2 is published on NSW Government Sharing and Enabling 
Environmental Data portal (SEED) (see link in Available datasets section below).  

The latest NVE Raster v1.4 (unpublished), which forms the base of the NVACE, has 
included the Eastern SVTM Plant Community Type data of 2020 and Coastal Lidar 
Woody to improve the accuracy of the native vegetation mapping. The attribution of 
NVE Raster v1.4 and how its included in the NVACE is shown in Appendix A.   

NSW Landuse 2017 
NSW Landuse 2017 is vector data, capturing how the landscape in New South Wales is 
being used for food production, forestry, nature conservation, infrastructure and urban 
development. The Landuse layer is based on aerial imagery and satellite imagery 
available for New South Wales. Landuse is captured on screen using ArcGIS software at 
a scale of 1:8,000 scale (or better), and features are mapped down to 2 ha in size.  

The NSW Landuse 2017 mapping is dated September 2017, and v1.2 was first published 
in June 2020. The version used in mapping the NVACE is v1.4 (published). NSW Landuse 
2017 is occasionally updated via landholder-initiated map reviews and other regular 
improvement to correct errors or provide additional refinements to the mapping.  

Landuse information has been captured in accordance with standards set by the 
Australian Collaborative Land Use Mapping Program and using the Australian Land Use 
and Management Classification v8. Based on the landuse types and the likely level of 
disturbance, the Australian Land Use and Management Classification is split into 3 
types for the application in the NVACE (DPE 2022 and Appendix B). These types are: 

1. native vegetation – woody and non woody 
2. native vegetation – woody only 
3. not native – woody and non woody  

Where the type is defined as woody or non woody only, these are the structural 
vegetation components added to the NVACE. For example, water features in the 
Landuse are woody only, therefore, the tree canopy will be retained as native within that 
polygon. 

NSW State Vegetation Type Map Grassland Community 
Types 
The State Vegetation Type Map Grassland Community Types (SVTM Grasslands) is 
derived from NSW State Vegetation Type Map, The State Vegetation Type Map is a 
regional-scale map of NSW Plant Community Types. This map represents the current 
extent of each Plant Community Type, Vegetation Class and Vegetation Formation, 
across all tenures in New South Wales. Native grassland plant community types (listed 
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in Appendix C) have been extracted for inclusion as non woody native vegetation group 
in the NVI and NVACE.  

State forest plantations 
The NSW State Forest Plantations dataset identifies the extent of planted forests 
within State Forests. For applying to the NVI and NVACE, these areas are removed.   

NSW Hydro Area 
The NSW Hydro Area from department’s corporate databases are used to identify the 
artificial, non-native water features captured within the NVE Raster for removal. 

Non-Woody Landcover Disturbance (2017 to 2020) 
Non-woody landcover disturbance is an annual program, implemented after the 
amendment to the Local Land Services Act on 25 August 2017. It reports on non woody 
landcover change under the Local Land Services Act. Non-woody clearing is detected 
and mapped in previously undisturbed areas from 1990, and coded based on the likely 
reason for the change (agriculture, infrastructure and forestry). 

Statewide Landcover and Tree Study woody vegetation 
clearing data (2011 to 2020) 
Woody vegetation change data is derived from the Statewide Landcover and Tree Study 
(SLATS). SLATS data is applied to the NVACE as an erase layer to ensure recently 
cleared woody vegetation is removed. The NVACE is updated with SLATS data to the 
end of 2020.  

Mapping of woody vegetation change has been carried out annually under the SLATS 
program since 2008. Clearing is identified by comparing satellite imagery at the same 
location but captured on 2 different dates, approximately 12 months apart. Analysts 
determine the likely cause of woody vegetation loss, by using landcover codes 
identifying the event as either agriculture, infrastructure, forestry, fire or natural 
processes. Landcover code agriculture and infrastructure are used to remove cleared 
woody vegetation. 

Geoscape Australia datasets 
Geoscape Buildings is a vector product from Geoscape Australia, which is updated 
quarterly (Geoscape 2022). A 5 m buffer is applied around the building footprints to 
remove the built-up area in the NVE Raster and the NVACE. Building footprints capture 
development occurring within the landuse polygons at a sub-2 ha scale. 

Geoscape Surface Cover raster consists of a digital pixel representation of the different 
types of ground cover of Australia. The raster dataset covers the urban and peri-urban 
area and remote communities. The resolution of the Surface Cover raster is 2 × 2 m and 
is updated quarterly (Geoscape 2021). 

Three components of the Geoscape Surface Cover raster are used in the NVACE: 

• Road and Path – roads and parking lots covered in a man-made material excluding 
hard packed dirt trails are removed from NVACE 

• Swimming Pool – an area identified as a swimming pool is removed from NVACE 
• Trees - used to add additional tree canopies to the urban area of NVACE 

The Geoscape datasets used for the NVACE were supplied in March 2022. 
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Native Vegetation Regulatory Map draft Category 1 land 
The Native Vegetation Regulatory (NVR) Map (version 9, 2022) uses the best available 
science and data to assign land as Category 1 or Category 2 based on evidence of 
clearing or disturbance, and in accordance with legislated criteria. Category 1 – exempt 
land – is land where native vegetation clearing is allowed without approval from Local 
Land Services.  

Links to source datasets referred to in Section 4 are shown in Available datasets below. 
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Appendix A – Native Vegetation Extent 
Raster v1.4 attributes 
Table 1 The native and non-native types in the NVE Raster v1.4  

Valu
e 

Lineage 

0 Not Native: No input coverage 

1 Tree Cover: Tree Cover Layer 

2 Grasslands: SVTM Grassland community and No Tree Cover Layer 

3 Water override: FPC 2011 

4 Water override: Hydro Area Rivers 

5 Water override: Hydro Area Bodies 

7 Tree Cover Matrix: SVTM woody community and No Tree Cover Layer 

9 Alpine Complex: SVTM Grassland community and No Tree Cover Layer 

10 Shrub: SVTM Shrub community and No Tree Cover Layer 

11 Heathland: SVTM Heath community and No Tree Cover Layer 

12 Saline Wetlands: SVTM Saline Wetland communities and No Tree Cover Layer 

13 Freshwater Wetlands: SVTM Freshwater Wetland communities and No Tree Cover 
Layer 

14 Geoscape Buildings 5 m Buffer 

15 310: Plantation forests 

16 340: Perennial horticulture 

17 510: Intensive horticulture 

19 570: Transport < 1 km from Built-up Area 

20 410: Irrigated plantation forestry 

21 440: Irrigated perennial horticulture 

22 Classified Roads 

23 Lidar Woody and Woody 2017 Intersect 

*Grey = native 
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Appendix B – NSW Landuse 2017 v1.4 attributes  
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Appendix C – NSW State Vegetation Type 
Map Grassland Community Types  

3412 Kosciuszko Limestone Grassland 

3414 Monaro Snowgrass-Kangaroo Grass Grassland 

3415 Southern Tableland Red Grass-Spear Grass Grassland 

3723 Western New England Panic-Wiregrass Grassland 

3883 Alpine Short Herbfield 

3884 Alpine Snowpatch Grassland 

3885 Alpine Snowpatch Herbfield 

3886 Kosciuszko Frost Hollow Grassland 

3887 Kosciuszko High Peaks Alpine Grassland 

3889 Nimmo-Long Plain Frosty Dry Grassland 

*3413 Monaro Kangaroo Grass Woodland-Grassland Complex (non woody 
component only) 

*based on Eastern NSW Plant Community Types 2022 
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https://datasets.seed.nsw.gov.au/dataset/biodiversity-values-map
https://www.lmbc.nsw.gov.au/Maps/index.html?viewer=BOSETMap
https://datasets.seed.nsw.gov.au/dataset/byron-lga-vegetation-2021-vis_id-5109
https://iar.environment.nsw.gov.au/dataset/vegetation-mapping-mosaic-cessnock-lga
https://datasets.seed.nsw.gov.au/dataset/fine-scale-vegetation-mapping-of-the-coffs-harbour-local-government-area-2012-vis_id-41898e107
https://datasets.seed.nsw.gov.au/dataset/fine-scale-vegetation-mapping-of-the-coffs-harbour-local-government-area-2012-vis_id-41898e107
https://datasets.seed.nsw.gov.au/dataset/nsw-native-vegetation-extent-5m-raster-v1-0
https://data.gov.au/dataset/ds-nsw-db92c4b8-83dc-41d9-a0a4-740df838f24f/details?q=
https://datasets.seed.nsw.gov.au/dataset/nsw-landuse-2017-v1p2-f0ed
https://datasets.seed.nsw.gov.au/dataset/nsw-state-vegetation-type-map
https://www.environment.nsw.gov.au/topics/animals-and-plants/native-vegetation/landcover-science/non-woody-landcover-distubance
https://www.environment.nsw.gov.au/topics/animals-and-plants/native-vegetation/landcover-science/statewide-landcover-tree-study
https://datasets.seed.nsw.gov.au/dataset?q=slats
https://datasets.seed.nsw.gov.au/dataset/native-vegetation-regulatory-map-2022
https://legislation.nsw.gov.au/view/html/inforce/current/sl-2017-0432#pt.7
https://legislation.nsw.gov.au/view/html/inforce/current/sl-2018-0083
https://legislation.nsw.gov.au/view/html/inforce/current/act-2013-051
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Glossary 
Woody vegetation:  means plants that typically have defined woody stems and are over 
2 m tall, such as trees.  

Non-woody vegetation: remaining native vegetation, such as grasses, shrubs, small 
trees or seedlings. 

Native vegetation: In 60B Local Land Service Act 2013, the meaning of native vegetation 
is:  

(1)  For the purposes of this Part, native vegetation means any of the following 
types of plants native to New South Wales:  

(a)  trees (including any sapling or shrub or any scrub),  

(b)  understorey plants,  

(c)  groundcover (being any type of herbaceous vegetation),  

(d)  plants occurring in a wetland.  
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