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About this report card 

This report card presents detailed results for the state of all 
known species indicator family, supplementing the NSW 
biodiversity outlook report 2024. 

The NSW Biodiversity Indicator Program 
The Biodiversity Indicator Program reports on the state and 
trends of biodiversity and ecological integrity in New South 
Wales. We have developed a framework of indicators to 
understand the current state of biodiversity and how it is 
changing over time.  

The indicator framework uses the best available science for 
measuring biodiversity and ecological integrity. It reflects how 
we manage our landscapes and protect natural areas. The 
framework is arranged hierarchically by class, theme and 
family (Figure 1). 

 

 
Figure 1 Hierarchy of classes, themes and indicator families in the NSW Biodiversity Indicator 

Program. The state of all known species indicator family is highlighted 

  

An indicator is a 
numerical value that 
gives insight into the 
current state, or a change 
in state, of biodiversity or 
ecological integrity.  
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State of all known species 
This report card presents the results for 2 indicators in the 
state of all known species indicator family: extant area 
occupied and within-species genetic diversity. These 
indicators measure the status of remaining habitat and genetic 
diversity for all known species of vascular plants in New South 
Wales. 

Indicator results 
Key results are presented as infographics for selected years 
(example shown in Figure 2). Each result is reported as a 
percentage along a scale from 0% to 100%. The level of 
confidence in the result is also shown. 

 
Figure 2  An example of a summary infographic for an indicator 

(on the left), with an explanation of terms and symbols 
(on the right) 

  

Indicators in this 
report card are given 
as a ‘percentage of 
original remaining’ in 
New South Wales. 
What we mean by 
‘original’ is the value 
of that indicator as 
we estimate it to have 
been in the 
pre-industrial era 
(c. 1750 CE). This 
baseline value is used 
as a point of 
comparison. 
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Indicators are continually improved 
Results may differ between reports due to improvements  

in science and data. 

The Biodiversity Indicator Program is committed to continually 
improving indicators. This report card is a standalone document 
which builds upon previous work. Previously published values 
have been updated in this report card where methods and data 
have been improved. 

Indicators use the best available data at the time of the 
analysis. There can be lags between when changes in the state 
of biodiversity happen, when data become available for 
analysis, and when we publish results. 
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Key insights 

The extant area occupied and within-species genetic diversity 
indicators were assessed for 2007, 2013, 2017 and 2020, and 
were estimated for all known species of vascular plants (ferns, 
cycads, pines and flowering plants).  

On average, about half of the original area occupied by each 
vascular plant species remained. 

From 2007 to 2017, an average of around half (54–56%) of 
original area occupied remained for NSW vascular plants. Loss 
of original area is due to the relatively long history of land 
transformation since the pre-industrial era in New South Wales. 

The area occupied by vascular plant species declined during 
the 2019–20 bushfires. 

From 2017 to 2020 the area occupied declined from 56% to 
47% due to the impact of the 2019–20 bushfires. Species with 
small ranges restricted to the Great Eastern Ranges were 
particularly affected. While burnt habitat is expected to 
recover over time, areas with habitats that do not normally burn 
may take decades to recover. 

On average, vascular plants retained most of their original 
within-species genetic diversity. 

Remaining within-species genetic diversity of vascular plants 
was stable from 2007 to 2017 (78–91% to 79–91%). Loss of 
original genetic diversity is due to the relatively long history of 
land transformation since the pre-industrial era in New South 
Wales. 

Remaining genetic diversity of species declined during the 
2019–20 bushfires. 

Remaining genetic diversity declined from 79–91% in 2017 to 
73–89% in 2020 due to the impact of the 2019–20 bushfires. 
Species with small ranges restricted to the Great Eastern 
Ranges were more likely to have lost genetic diversity because 
a larger proportion of their populations were affected. The 
predicted loss of genetic diversity may not occur if habitats and 
populations can recover quickly after fires. 
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State of all known species 

The extant area occupied indicator reports the current 
area occupied by each species as a percentage of the area 
originally occupied (before habitat loss) in New South 
Wales. The indicator is the average across all known 
species in a biological group. 

The within-species genetic diversity indicator reports the 
amount of genetic diversity remaining for each species as 
a percentage of that which originally existed in New South 
Wales. Remaining genetic diversity is estimated from the 
amount of remaining habitat. Upper and lower limits are 
reported because species vary in their capacity to retain 
genetic diversity when their habitat is lost. The indicator is 
the average across all known species in a biological group.  

The area currently occupied by species is an important 
indicator of the state and trend of biodiversity. 

The extant area occupied by a species (that is, its current 
geographic range) is an important indicator of the state of that 
species (Box 1). A decline in the area occupied by a species will 
reduce the size of the population that is able to be supported. 
Species with small and declining populations are at higher risk 
of extinction. A species with a very small range is also at risk of 
losing all or most of its population from a single event like a 
bushfire. 

Loss of area occupied by a species can also reduce genetic 
diversity (Box 2). A decrease in the size of a population due to 
loss of habitat can reduce the variety of genes present among 
individuals of the species. This limits the capacity of the 
species to adapt to change and increases the risk of inbreeding.  
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Extant area occupied  
There are over 6,000 species of vascular plants (ferns, cycads, 
pines and flowering plants) known to occur naturally in New 
South Wales. For a set of over 1,000 plant species from this 
biological group, we estimated the original area occupied (Box 
1) by each species and how much of that area remained in 2007, 
2013, 2017 and 2020. This set of species was selected to 
represent a wide range of habitats in New South Wales, 
including rainforests, dry forests, woodlands, heaths and 
deserts.  

On average, about half of the original area occupied by each 
vascular plant species remained. 

From 2007 to 2017, an average of around half (54–56%) of 
original area occupied remained for NSW vascular plants. 
These declines are due to the relatively long history of land 
transformation since the pre-industrial era in New South Wales. 

The area occupied by vascular plant species declined during 
the 2019–20 bushfires. 

The decline in the indicator from 56% in 2017 to 47% in 2020 is 
due to the impact of the 2019–20 bushfires. The amount and 
quality of available habitat was significantly reduced for many 
species, especially those native to the forests of the Great 
Eastern Ranges (see the NSW fire and the environment 2019–20 
summary report for more information). While burnt habitat is 
expected to recover over time, areas with habitats that do not 
normally burn may take decades to recover or may never return 
in their original form. 
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Box 1 Where can a species be found? 
The total area where a species is found is called the geographic range. The size of a 
species’ geographic range and changes in geographic range are important indicators of 
extinction risk. Geographic range limits the size of the population that is able to be 
supported. A reduction in geographic range will result in a decline in population size and 
genetic diversity (Box 2). A species with a very small range is at risk of losing all or most of 
its population from a single event like a bushfire. Since the pre-industrial era, many species 
have undergone a reduction in the size of their geographic range, increasing their risk of 
extinction. 

Our understanding of the geographic range of a species is based on occurrence records, 
such as sightings or collections of the species. From occurrence records, we can estimate 
the size of the geographic range as either extent of occurrence or area of occupancy 
(Figure 3). These measures are used by the International Union for Conservation of Nature 
to assess if a species is threatened. Extent of occurrence is the total area that 
encompasses all occurrence records of the species including areas between these records. 
It may include locations that are unsuitable for the species as well as locations that are 
suitable but not known to be occupied by the species. Area of occupancy lies within the 
extent of occurrence. It is the total area of locations within the extent of occurrence that 
are both suitable and occupied by the species.  

  

Figure 3 Methods for measuring the area of the geographic range of a species. Locations 
where a species may occur are represented as squares on a grid. Extent of 
occurrence (dashed line) is the total area encompassing all known records of a 
species. Area of occupancy (solid black border) is the total area within the extent of 
occurrence where the species is known to be present. Locations containing suitable 
habitat are shown in green, which may or may not be occupied by the species. 
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Unfortunately, occurrence records are often patchy across space and time, making it 
difficult to estimate the true geographic range of a species. Area of occupancy can be 
underestimated because not all suitable locations have been surveyed or because a 
species is difficult to detect. Extent of occurrence can be underestimated when outlying 
populations have not been recorded. Tracking changes in geographic range over time is 
even more difficult because most locations are not surveyed regularly. 

We can, however, use habitat mapping to estimate size and trends in geographic range 
even when occurrence records are patchy. Locations of suitable habitat within the known 
extent of occurrence might be assumed to be currently occupied by the species, even if the 
species has not been detected there. Changes in the extent of suitable habitat within the 
extent of occurrence can be used to infer changes in area of occupancy. 

The extant area occupied indicator uses modelling of the intactness of native vegetation 
(developed for the habitat condition indicator family) to estimate the current area occupied 
by a species and how this has changed from the past. The estimated original geographic 
range of each species is overlaid on a map of habitat condition to see which locations have 
lost suitable habitat since the pre-industrial era and which locations remain intact. We then 
estimate the percentage of the original geographic range remaining. 

 

More information 

NSW BioNet [website] – data repository for species occurrence records 

Habitat condition [PDF 5.5 MB] – report card for the habitat condition indicator family 

 

https://www.environment.nsw.gov.au/topics/animals-and-plants/biodiversity/nsw-bionet
https://www.environment.nsw.gov.au/publications/habitat-condition-report-card-supplementing-nsw-biodiversity-outlook-report-2024


 

9 

 

Within-species genetic diversity 
Within-species genetic diversity, as a percentage of that which 
originally existed in New South Wales, was estimated for over 
1,000 individual species of vascular plants in 2007, 2013, 2017 
and 2020. This set of species was selected to represent a wide 
range of habitats in New South Wales, including rainforests, 
dry forests, woodlands, heaths and deserts. 

The percentage of genetic diversity remaining was estimated 
from the percentage of original habitat still occupied by each 
species (Box 2). Loss of habitat can result in a loss of genetic 
diversity within a species as populations and individuals are 
lost. Species vary in their capacity to retain genetic diversity 
when their habitat is lost. This indicator accounts for variation 
among species by providing an upper and lower estimate. 

On average, vascular plants retained most of their original 
within-species genetic diversity. 

The remaining within-species genetic diversity of vascular 
plants was stable from 2007 to 2017 (78–91% to 79–91%) 
(Figure 4), before declining to 73–89% in 2020. Loss of genetic 
diversity is mostly due to the relatively long history of land 
transformation since the pre-industrial era in New South Wales. 

 

Figure 4 Percentage of original habitat lost and remaining for 
each reported year, averaged over species; and the 
corresponding within-species genetic diversity 
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Remaining genetic diversity of species declined during the 
2019–20 bushfires. 

The decline from 2017 to 2020 is due to the impact of the 2019–
20 bushfires. The amount and quality of available habitat was 
significantly reduced for many species, especially those native 
to the forests of the Great Eastern Ranges. Species with small 
ranges restricted to these locations are more likely to have lost 
genetic diversity because a larger proportion of the population 
was affected (Box 2). The predicted loss of genetic diversity 
may not occur if habitats and populations can recover quickly 
after fires. For example, wattles can replenish populations 
quickly from seeds which lay dormant in the soil until fire 
triggers them to germinate. 
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Box 2 How much genetic diversity remains?  
Genetic diversity is variation in the genes present among individuals of a population or 
species. Variation in genes explains much of the physical and behavioural differences we 
see among individuals, and this can affect their ability to survive and reproduce in their 
environment. 

Genetic diversity is important because it allows populations and species to adapt to 
change. With more genetic variation, it is more likely that at least some individuals will be 
more suited to a changed environment. Those individuals will be more likely to survive and 
produce offspring that will also be better suited for the changes in local conditions. 
Species and populations with very low genetic diversity are much less able to adapt to 
change. They are also vulnerable to the genetic diseases caused by inbreeding that reduce 
the ability of individuals to survive and reproduce. 

Habitat loss is a major contributor to loss of genetic diversity. Loss of habitat will reduce 
the total number of individuals that can be supported, which can result, by chance, in the 
loss of rare genetic variants. Populations within a species can also vary genetically from 
each other because they are adapted to local conditions in different parts of their range 
(Figure 5). Loss of part of the geographic range can eliminate a population with genetic 
variants that are not present in other populations, resulting in an overall loss of genetic 
diversity within the species. 

The within-species genetic diversity indicator estimates the amount of genetic diversity 
remaining for each species as a percentage of that which occurred in the pre-industrial era. 
Loss of original genetic diversity is estimated from the loss of original area of occupancy 
(extant area occupied indicator – see Box 1). Loss of genetic diversity is modelled as a 
‘power curve’ (see graph in Figure 5), with a gradually increasing rate of loss of genetic 
diversity with habitat loss. 

The within-species genetic diversity indicator reports a range of percentages because 
species vary in their vulnerability to losing genetic diversity with habitat loss. A species 
with relatively large genetic differences between populations within its geographic range 
will likely lose more genetic diversity (as a percentage of original) than a species with small 
differences between populations. In the hypothetical scenario in Figure 5, species A has 
4 genetically distinct populations while species B has 2 over the same geographic area. 
Loss of 50% of suitable habitat will cause species A to lose 2 out of 4 genetically distinct 
populations, including many unique genetic variants. With the same loss of habitat, 
species B will retain both genetically distinct populations but still loses genetic diversity 
through loss of individuals with rare genetic variants. As a result, both species have 
reduced adaptability for changing environments. 
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Figure 5 The relationship between remaining suitable habitat and remaining genetic diversity. Species A has 4 genetically distinct populations 
within its range compared to 2 distinct populations for species B. Species A is modelled as having a higher rate of genetic diversity 
loss (with habitat loss) than species B. 
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Next steps  

Where to from here? 
Now that you’ve read this report card, you have 3 main options 
for more information. This information can be accessed via the 
links below. 

Biodiversity outlook reports provide a high-level summary of 
our indicators. The latest outlook report at the time of the 
release of this report card is the NSW biodiversity outlook report 
2024, which includes summary results for 13 indicators as well 
as case studies and research highlights. This report card 
provides more detailed results for the state of all known 
species indicator family than is found in the outlook report. 

An implementation report provides technical details on the 
calculation of the indicators, including data workflows. 

The NSW SEED (Sharing and Enabling Environmental Data) 
portal provides access to the data underlying our indicators. A 
data package presents raw data allowing technical users to do 
a deep dive with their own analyses. 

In addition to the above, the NSW fire and the environment 
2019–20 summary provides more information on the impacts of 
the 2019–20 bushfires, including how many plant and animal 
species had significant areas of their geographic range 
affected. 

More information 
• A Biodiversity Indicator Program for NSW – webpage 

• NSW biodiversity outlook report 2024 – outlook report 

• Using representative sets of known species and habitat 
condition to inform change in biodiversity status – 
implementation report 

• State of all known species 2024 data package – data 
package (SEED) 

• NSW fire and the environment 2019–20 summary – report 
on the impacts of the 2019–20 bushfires 

 

  

https://www.environment.nsw.gov.au/topics/animals-and-plants/biodiversity/biodiversity-indicator-program
https://www.environment.nsw.gov.au/research-and-publications/publications-search/nsw-biodiversity-outlook-report-2024
https://www.environment.nsw.gov.au/research-and-publications/publications-search/using-representative-sets-known-species-habitat-condition-inform-change-biodiversity-status
https://www.environment.nsw.gov.au/research-and-publications/publications-search/using-representative-sets-known-species-habitat-condition-inform-change-biodiversity-status
https://datasets.seed.nsw.gov.au/dataset/state-of-all-known-species-2024
https://www.environment.nsw.gov.au/research-and-publications/publications-search/fire-and-the-environment-2019-20-summary
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Glossary 

Area of occupancy (AOO): The area within the total range (and 
hence within the extent of occurrence, or EOO) that is currently 
occupied by a species. It excludes unsuitable and unoccupied 
habitat. 

Biodiversity (biological diversity): Variety of living things from 
all sources, including terrestrial, aquatic, marine and other 
ecosystems and ecological complexes of which they are a part. 
It includes genetic diversity, species diversity and ecosystems 
diversity. Biodiversity includes plants, animals, fungi, lichen, 
invertebrates and microorganisms. 

Biological group: A group of living things grouped on shared 
characteristics (for example, birds, insects or trees). 

Connectivity: The degree to which the landscape facilitates 
animal or plant movement and gene flow. 

Extant: That which is currently existing. 

Extent of occurrence (EOO): The area of the total geographic 
range that includes all extant populations of a species. 

Gene: The basic unit of biological inheritance. A gene is 
encoded as a molecular sequence in DNA (deoxyribonucleic 
acid) and contributes to the overall genetic makeup of an 
individual. The exact DNA sequence of a gene can vary among 
individuals, creating genetic variants within a population or 
species. 

Gene flow: The movement of genetic variants through 
interbreeding between populations of the same species, 
promoting genetic diversity and aiding adaptation while 
counteracting the negative effects of inbreeding. 

Genetic diversity: The variation in the genes present among 
individuals of a population or species. 

Geographic range: The area within which a species occurs.  

Habitat: An area occupied by a species or ecological 
community, including any living or non-living components.  

Occurrence records: The set of individual sightings or 
collections which locate a species in space and time. 
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Pre-industrial era: The time period prior to the Industrial 
Revolution and thus before the significant changes in human 
population density and land use that have occurred globally 
since. The Industrial Revolution is commonly considered to have 
begun around 1750 CE, but the beginning of the population and 
land-use changes associated with the period vary across the 
globe and across New South Wales. 

Population: A group of individuals of the same species 
occurring together in a particular area at a particular time. 
Members of the same population are often more genetically 
similar to each other than they are to members of other 
populations. 

Power curve: A non-linear relationship between 2 variables 
where one varies as the mathematical power of the other. 

Vascular plant: A member of the biological group of land 
plants with specialised tissues for conducting water and 
minerals, sometimes referred to as ‘higher plants’. Includes all 
ferns, pines, cycads and flowering plants, but excludes mosses.  
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