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Aerial view of Tae Rak channel and holding pond, Budj Bim Cultural Landscape Gunditjmara Country of south-western

Victoria. In 2019, Budj Bim Cultural Landscape became one of only 20 World Heritage sites in Australia listed by the
United Nations Educational, Scientific and Cultural Organization (UNESCO).

The Budj Bim Cultural Landscape is the first Australian Aboriginal cultural site to be added exclusively for its cultural
significance. Over the past 40 years, the Gunditjimara Traditional Owners have recovered ownership of several
properties spanning the coastal aquaculture system, discovering the complexity of the network. At this site is evidence
of sophisticated Aboriginal engineering practices. Budj Bim is a vast and complex aquaculture system consisting of
constructed dams, ponds and channels designed to direct and store eels and other fish for routine harvesting. It is
archaeologically dated at 6,600 years of continuous use. Budj Bim was built on principles of respect for Country and
was constructed to support a concentrated population. It required precision in construction to manage water flow, and
an in-depth understanding of natural processes. There are many known Aboriginal engineering sites around Australia.

Traditional Owners

We acknowledge and respect Victoria's Traditional Owners as the original
custodians of Victoria's land and waters. We acknowledge their unique
ability to care for Country and their deep spiritual connection to it.

We honour Elders past and present, whose knowledge and wisdom have
ensured the continuation of culture and traditional practices.
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Guide to indicator assessments

Each indicator report card includes the following information.

Measures

These are the specific measurements and data sets used to inform the status and trend assessments.

Region

The assessments have been conducted on a statewide and/or regional scale based on the localisation of the
impacts associated with each indicator and/or the spatial scale of the evidence supporting the assessment.

Status

The status summary presents an overall analysis of the assessment for each indicator. An indicator can be
assessed as having a good, fair or poor status (see status thresholds below). Where there is insufficient data,
the indicator status is assessed as unknown. Note that some indicators may not show discernible changes
over the 5-year period that is used for state of the environment reporting, thus, the assessment for these
indicators incorporate changes in environmental condition over longer time scales (e.g. decadal).

The legend for status in the report card is:

*  Good: Environmental condition is healthy across
Victoria, OR pressure is likely to have negligible
impact on environmental condition/human
health, OR comprehensive protection of natural
ecosystems and biodiversity is evident.

« Fair: Environmental condition is neither positive
nor negative and may be variable across Victoria,
OR pressure is likely to have limited impact on
environmental condition/ human health, OR
moderate protection of natural ecosystems and
biodiversity is evident.

Good Fair Poor

Poor: Environmental condition is under significant
stress, OR pressure is likely to have significant
negative impact on environmental condition/
human health, OR inadequate protection of
natural ecosystems and biodiversity is evident.

Unknown: Data are insufficient to assess status
or trend.

N/A (not applicable): An indicator status
assessment has not been made, because
this indicator is not relevant for this region
or because the assessment of status is
inappropriate for the indicator.

Unknown Not Applicable Narrative but

not assessed
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Trend

The trend summary presents an overall analysis of
the trend assessments for each selected indicator.
The trend identifies whether the status of the indicator
is deteriorating, improving or remaining stable.
Importantly, trend does not represent whether the
measure used to assess the indicator is increasing
or decreasing (e.g. increasing waste generation) but
instead reflects whether the change in the indicator
measure denotes an improved or deteriorating
environmental outcome.

Improving Stable Deteriorating

Confidence

Confidence reflects on knowledge gaps and data
limitations when assessing the status and trend
of the indicator.

Note that in the SoE 2018 Report, the quality of data
for each indicator was assessed as either good, fair
or poor. The ratings given to data quality in 2018 are
included in the summary table for each indicator in
this chapter. However, the 2023 assessment does not
refer to data quality in the summary table. Instead,

it refers to confidence in the assessment of status
and trend, rating it as either low, moderate, high or
insufficient. The change to providing an assessment
of indicator confidence rather than data quality in
2023 has been made to reflect that data quality is one
of several components that inform the confidence

of indicator status and trend assessments - other

High Moderate Low

Insufficient

The legend for trend in the report card is:

+ Improving

+  Stable

*  Deteriorating
*  Unclear

«  N/A Not applicable: This indicator assessment is
based on current environmental condition only and
it is not applicable to provide a trend assessment.
Only a Status assessment is provided.

Unclear Not Applicable Narrative but

not assessed

components include the level of scientific consensus
and the presence of scientifically-developed thresholds,
legislative objectives or existing reporting frameworks.

The legend for confidence in the report card is:

* High: Adequate high-quality evidence and high-
level of consensus.

*  Moderate: Limited evidence or limited consensus.

* Low: An assessment can be made, but there is
only minimal evidence to guide the assessment.

+ Insufficient: There is negligible evidence (that is,
suitable data and/or thresholds) and no status
and trend assessments can be made.

+  N/A (not applicable): An indicator data confidence
assessment has not been made because status
and trend assessments were unable to be made.

Narrative but
not assessed

Not Applicable
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Forests

Key findings

Forests, and the services they provide, are essential
for the health and wellbeing of all Victorians. Forests
maintain Victoria's water quality, purify the air, store
carbon, stabilise and nourish the soil, assist agriculture,
and support economies that are vital for regional
communities and businesses. Forests are critical
habitats for biodiversity, especially for the conservation
of many iconic threatened species in Victoria. Forests
have been an essential part of the history and culture for
Victoria’s Traditional Owners and Aboriginal Victorians.

Various forest values deteriorated in this state of the
environment reporting period (2018-22) compared to
the previous period (2013-18), primarily because of
the 2019-20 bushfires (Table Fo1). Nearly 1.4 million
hectares of native forest — or 18% of Victoria's public
native forests — were burnt.'?% 2% This directly
impacted the assessments for many indicators,
including forest fragmentation, forest-dependent
species, expansion of invasive species and timber
harvest areas successfully regenerated previously.

The 2019-20 bushfires had a significant impact on
forest-dependent species (Fo:06), resulting in their
status changing from fair to poor with a deteriorating
trend. Of the VEAC's 84 threatened forest-dependent
species, 32 (DELWP's species of most concern) were
directly impacted by the high-severity fires or had
some of their modelled habitat within the fire extent.
Fifteen species had more than 50% of their extent
burnt and the following listed species were exposed
to high-severity fires across more than 50% of

their overall extent: Betka bottlebrush, roundsnout
galaxias, East Gippsland galaxias, Mallacoota
burrowing crayfish, Orbost spiny crayfish and
eastern she-oak skink. Another two listed species —
the diamond python and the large brown tree frog —
have had at least 50% of their habitat impacted

by multiple high-severity fires since 2000.

Forest fragmentation (Fo:04) is a critical indicator
for monitoring biological diversity. Due to the
technical difficulties in ensuring accuracy, only a
state-scale comparison was possible. The state
data from 2018 and 2022 demonstrates a large

increase of edge (~1.3 million ha) and a decrease
of interior areas (~0.7 million ha). The increase in
forest edge and the decrease in the total interior
area might be a result of 2019-20 bushfires as
well as other factors, including change of forest
extent mapping methodology and data resolution.
Many species increased their genetic risk because
of the 2019-20 bushfires. Because more frequent
and higher intensity bushfires are expected as a
result of climate change, future policy settings and
interventions will be needed to tackle this trend.

In response to the 2019-20 bushfires the Victorian
Government invested significantly in ex-situ and
in-situ conservation efforts (Fo:05) to address

the decline in the state’s biodiversity. A notable
conservation effort was the introduction of a variable
retention harvesting method in the majority of
coupes. Since 2019-20, VicForests harvested 3,281
hectares of native timber using this technique. The
post-harvest monitoring program found species
persist within and around harvested areas. Captive
breeding programs also contributed to protecting
seven threatened species released into protected
habitat. These are the Leadbeater’s possum,
helmeted honeyeater, yellow-tufted honeyeater,
plains-wanderer, eastern bristlebird, eastern barred
bandicoot and orange-bellied parrot. Despite all
efforts, biodiversity in forests is deteriorating.

The 2019-20 bushfires also impacted timber harvesting
(Fo:12 to Fo:14). The Victorian Conservation Regulator
(CR) identified 34 species of concern due to significant
biodiversity loss, requiring additional protection from
timber harvesting to assist recovery. These included
the giant burrowing frog, greater glider, glossy black-
cockatoo, Leadbeater’s possum and diamond python.'%
VicForests developed an approach to protect the
species of concern. The Major Event Review on the
impact of the 2019-20 bushfires on the operation of
Victoria's Regional Forest Agreements (RFAs), which
was released in 2022, found that the precautionary
principle and tailored adaptive responses to the
2019-20 bushfires was a sound approach to mitigate
the risk of serious or irreversible damage from
timber harvesting.'?¢ Although there is a reduction

1233. National Emergency Management Agency, ‘Bushfires - Black summer’, https://knowledge.aidr.org.au/resources/black-summer-bushfires-vic-2019-20 Accessed 19 April 2023.

1234. The overall figure for the impact of the 2019-20 bushfires in Victoria is 1.5 million hectares, which includes all public and private land.
1235. Major Event Review Independent Panel 2022, 'Victorian regional forest agreements: Major event review of the 2019-20 bushfires’, https://www.agriculture.gov.au/sites/default

files/documents/vic-rfa-mer-bushfires-report-2022.pdf Accessed 21 November 2022.

1236. Ibid.
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of the volume of D+ sawlog inventory due to the
2019-20 bushfires, the remaining sawlog volumes
available under the current Allocation Order appear
to be sufficient to meet the allowable harvesting
levels under the Victorian Forestry Plan (VFP) for
both ash and mixed species in eastern Victoria.
These major changes in the timber harvesting method,
along with sufficient timber resources, resulted

in positive change in assessments for timber
harvesting indicators. The revised timeline to end
Victoria's native timber harvesting - by 1 January
2024, as opposed to 2030 - will address concerns
about the adverse impact of native timber harvesting
on biodiversity. However, ongoing management
should be applied to successfully recover harvested
areas that were previously regenerated, are still
regenerating or were recently harvested.

The timber harvest area successfully regenerated
(Fo:15) was impacted by the 2019-20 bushfires.
Victoria's Department of Energy, Environment

and Climate Action (DEECA) is responsible for the
ongoing management of the regenerated areas once
they are successfully regenerated after harvesting
and removed from the Timber Release Plan (TRP).
The 2019-20 bushfires impacted 82,700 hectares of
ash forest; no information was available on mixed-

P&

Dandenong Ranges National Park.
Credit: Rebecca Walton. © Parks Victoria.

species forest. The overall regeneration status for
coupes harvested up to June 2020 that remain on
the TRP shows that around 40% of 10,083 hectares
that were harvested four to five years ago is yet

to be finalised (i.e. regenerated). Rapid changes in
the intensity and frequency of fire regimes pose
significant challenges for managing and successfully
regenerating forests after timber harvesting. As a
result, the status of this indicator has deteriorated,
from fair to poor.

The data confidence of many indicators deteriorated
during this reporting period - including Fo:01B,

Fo:02 and Fo:10 - due to time-series data being
discontinued. Furthermore, the 2023 forest extent
information was not comparable to the information in
previous state of the environment reports (2013 and
2018), due to different analytical methods and image
resolution, with 2023 data having a lower resolution.

Victoria's forest health is important for tackling GHG
emissions (Fo:11). Victoria's land use, land-use change
and forestry (LULUCF) sector was a net sink for
GHGs of 21,054 CO2-e in 2020. This equates to around
one-quarter of Victoria's total emissions, which is

a significantly higher proportion than the national
figure (7.8%). The LULUCF sector in Victoria has been
increasing net sink contributions over the past 10 years.'?’

1237. Department of Environment, Land, Water and Planning (DELWP) 2020, ‘Victorian greenhouse gas emissions report’, Melbourne, Victoria, https://www.parliament.vic.gov.au

file_uploads/Victorian_Greenhouse Gas_Emissions_Report_2020_tH8912bV.pdf Accessed 6 January 2023.
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Table Fo1: Forest indicators assessed in this chapter with comparisons to SoE 2018 assessments.

Forests

2023 Indicator

2023
status

2023
confidence

Ecosystem diversity

2018 Indicator

2018
data quality

Fo:01A Area of forest by type and tenure
- forest canopy cover

7

®

Fo:01B Area of forest by type and
tenure - forest type

7

®

Fo:01A Area of forest by type and tenure
- forest canopy cover

®

Fo:01C Area of forest by type and
tenure - plantation forest

®

Fo:01B Area of forest by type and
tenure - forest type

Fo:02 Area of forest type by growth stage

B

Fo:01C Area of forest by type and
tenure - plantation forest

Fo:03 Area of forest type by growth
stage distribution in protected zones

Fo:02 Area of forest type by growth stage

®© @ @

Fo:04 Fragmentation of
native forest cover

®

® ©® @60 @

Fo:03 Area of forest type by growth
stage distribution in protected zones

Genetic diversity

Fo:04 Fragmentation of native
forest cover

Fo:05 Number of in-situ and
ex-situ conservation efforts
for forest-dependent species

S

Species diversity

Fo:05 Number of in-situ and
ex-situ conservation efforts
for forest-dependent species

Fo:06 Status of forest-dependent
species at risk of not maintaining
viable breeding populations, as
determined by legislation

or scientific assessment

Fo:07 Degree of disturbance to native
forest species caused by invasive species

Fo:01B Area of forest by type and
tenure - forest type

Fo:01C Area of forest by type and
tenure - plantation forest
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2023 Indicator

2023
status

2023
trend

2023
confidence

Ecosystem health

2018 Indicator

2018
status

2018
trend

2018
data quality

Fo:08A Scale and impact of agents and
processes affecting forest health and
vitality - mortality, dieback, canopy health

Fo:08B Scale and impact of agents
and processes affecting forest health
and vitality - bushfire-affected

area and climate

Fo:08A Scale and impact of agents and
processes affecting forest health and
vitality - mortality, dieback, canopy health

Fo:09A Area and type of human-
induced disturbance - planned burns

®

®

Fo0:08B Scale and impact of agents
and processes affecting forest health
and vitality - bushfire-affected area
and climate

Fo:09B Area and type of human-
induced disturbance - grazing

)

®

Fo:09A Area and type of human-
induced disturbance - planned burns

®

Fo:09B Area and type of human-
induced disturbance - grazing

Carbon cycles

Fo:10 Total forest ecosystem biomass
and carbon pool by forest type, age
class and successional stages

Fo:11 Contribution of forest ecosystems
to the global greenhouse gas balance

Fo:10 Total forest ecosystem biomass
and carbon pool by forest type, age
class and successional stages

Productive capacity

Fo:11 Contribution of forest ecosystems
to the global greenhouse gas balance

Fo:12 Area and percentage of forest
and net area of forest available and
suitable for wood production

Fo:12 Area and percentage of forest
and net area of forest available and
suitable for wood production

Forests (Fo)




2023

2023 Indicator
status

2023 2023
trend confidence

Productive capacity

2018 Indicator

2018
status

2018
trend

2018
data quality

Fo:13 Area of native forest harvested

Fo:14 Annual production of wood

products from state forests compared P

to sustainable harvest levels ‘3\,/‘
(firewood)

(wood products)

(wood products) (wood products)

®

(firewood) (firewood)

Fo:13 Area of native forest harvested

®

Fo:15 Proportion of timber harvest
area successfully regenerated by @
forest type

®

Fo:14 Annual production of wood
products from state forests compared
to sustainable harvest levels

®

Legal, institutional and economic frameworks

Fo:15 Proportion of timber harvest
area successfully regenerated by
forest type

Fo:16 Extent to which the legal
framework (laws, regulations,
guidelines) supports the conservation
and sustainable management of forests

Fo:17 Extent to which the institutional
framework supports the conservation
and sustainable management

of forests

Fo:16 Extent to which the legal
framework (laws, regulations,
guidelines) supports the conservation
and sustainable management of forests

Fo:18 Extent to which the economic
framework supports the conservation
and sustainable management of forests

Fo:17 Extent to which the institutional
framework supports the conservation
and sustainable management

of forests

Fo:18 Extent to which the economic
framework supports the conservation
and sustainable management of forests
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2023 Indicator

2023
status

2023
trend

2023
confidence

2018 Indicator

2018
status

2018
trend

2018
data quality

Legal, institutional and economic frameworks

Fo:19 Capacity to conduct and apply
research and development aimed
at improving forest management,
including development of scientific
understanding of forest ecosystem
characteristics and functions

®

Fo:19 Capacity to conduct and apply
research and development aimed
at improving forest management,
including development of scientific
understanding of forest ecosystem
characteristics and functions

®

Socio-economic benefits

Fo:20 Investment and expenditure in
forest management

Fo:20 Investment and expenditure in
forest management

Fo:21 Value ($) of forest-derived
ecosystem services

Fo:21 Value ($) of forest-derived
ecosystem services

Forests (Fo)
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Victorian Government progress
on State of the Environment
2018 Report recommendations

The SoE 2018 Report included recommendations to
the Victorian Government to improve environmental
sustainability outcomes. Presented below is the
recommendation(s) specific to this theme as well as:

*  The full Government response to the
recommendation(s), including the level of
support, as published in Victorian Government
Response to the SoE 2018 Report.

*  Progress made on the implementation of the
recommendation(s) over the last five years. The
content of this section is derived from written
material supplied directly to the Commissioner
for Environmental Sustainability by relevant
government entities and/or synthesises information
that is publicly available in referenced reports,
legislation, and websites. Importantly, the intent
of this section is to provide a summary on the
progress made for the recommendation since
2018, rather than an audit of the extent and
quality of the work that has been completed.

Recommendation 8 of the SoE 2018
Report recommended:

Recommendation 8: That DELWP maintain
their commitment to resourcing and
maintaining the VFMP and enhance it to

(i) improve statewide understanding of
the impacts of forest fragmentation on
forest-dependent species (including the
development of an authoritative list of
Victorian forest-dependent species) and (ii)
improve assessment of protected areas by
conducting detailed research to identify
the benefits of various types of International
Union for Conservation of Nature (IUCN)-
protected areas for target species. Any
amendments to the VFMP must not disrupt
future trend analyses.

Government response in 2020:
SUPPORT

‘The Victorian Government supports
this recommendation.’ 2%

‘The Victorian Forest Monitoring Program
(VFMP) has been collecting information on

the biophysical attributes and botanical
diversity of Victoria's forests since 2011. The
Government understands the benefits of the
program accrue over time and is committed to
the continuation of the program.’ 2%

‘Botanical information from the program is
delivered in the Victorian Biodiversity Atlas,
which also now includes the authoritative
list of Victoria's forest-dependent species.
Data from the VFMP more broadly underpins
a range of derived datasets and modelling
processes and provides valuable ground
truthing data used to verify satellite image
analysis, including the assessment of forest
fragmentation. Recent forest extent time-
series data have been used to assess the
status of fragmentation across time.’ 1240

‘The program is specifically designed to
differentiate forest health characteristics
between state forests and conservation
reserves, including national parks. The
information generated through the program
and its contribution to complementary
scientific studies assists the Government

in understanding the utility of the state’s
reserve system, and in doing so, the IUCN
protected areas. In addition, the forest
values assessment program currently being
implemented through the forest management
reform program, is undertaking a review

of the Comprehensive, Adequate and
Representative (CAR) reserve system, which
is underpinned by the IUCN criteria.’ ™4

‘Any amendments to the VFMP program will
ensure the time-series data are complemented
and enriched and will not undermine the
legacy of information collected to date.

1238.

1239.
1240.

1241.

Department of Environment, Land, Water and Planning (DELWP) 2020,
‘Victorian Government response to the state of the environment 2018 report’,
Melbourne, Victoria, https://www.environment.vic.gov.au data/assets
pdf_file/0017/504008/Victorian-Government-response-to-the-State-of-the-

Environment-2018-report.pdf. Accessed 16 March 2023.

Ibid.
Ibid.
Ibid.
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At the same time, a process on continual
improvement is applied through annual
review. In the 2019/20 field season, additional
metrics were included to strengthen
assessment of vegetation condition; and

for the first time, Traditional Owner groups
were engaged for the dual benefit of enabling
working on country opportunities and to
advise on the development of cultural health
indicators across public forests. Future
enhancements may include integration of
new remotely sensed imagery to assist long-
term assessment of impacts associated with
climate change and other disturbances.’ 1242

‘Current and future data derived from the
VFMP will contribute to Government initiatives
aimed at understanding the effectiveness of
the protected area estate in the conservation
of target species and key forest values.’ 1243

Progress made since 2018

DEECA has commissioned population viability
research undertaken by the University of
Melbourne’s School of Ecosystem and Forest
Sciences. This research used spatially explicit
population modelling to determine, describe

and predict impacts of key drivers of forest
fragmentation including timber harvesting, climate
change, and bushfires on seven of Victoria's high
priority forest-dependent threatened species. An
additional project to further refine the process

for two species, the Southern Greater Glider
(Petauroides volans) and the Leadbeater’s Possum
(Gymnobelideus leadbeateri) is currently underway.

A review of the CAR reserve system of the five
Victorian RFA regions was undertaken and focussed
on the extent of ecological vegetation classes (EVCs)
within the protected area system within these RFA
regions. Several forest-dependent priority species
and their distribution were modelled as part of this
review. A more complete update is in development
and will be provided after review by the Whole of
Victorian Government Regional Forest Agreement
Steering Committee.

1242. Department of Environment, Land, Water and Planning (DELWP) 2020, ‘Victorian Government response to the state of the environment 2018 report’, Melbourne, Victoria, https://
www.environment.vic.gov.au/ _data/assets/pdf file/0017/504008/Victorian-Government-response-to-the-State-of-the-Environment-2018-report.pdf. Accessed 16 March 2023.

1243. Ibid.
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Background

Forests, and the services they provide, are essential for the health and wellbeing of all Victorians. Forests maintain
Victoria's water quality, purify the air and store carbon, stabilise and nourish soil, assist agriculture, and support
economies vital for regional communities and businesses. Forests are critical habitats for biodiversity, especially
for the conservation of many iconic threatened species in Victoria. Forests have also been an essential part of the
history and culture for Victoria's Traditional Owners and Aboriginal Victorians.

The definition of ‘forest’ used by Australia's National
Forest Inventory, established in 1988, is:

‘An area, incorporating all living and non-
living components, that is dominated by trees
having usually a single stem and a mature or
potentially mature stand height exceeding 2
metres and with existing or potential crown
cover of overstorey strata about equal to or
greater than 20%. This includes Australia’s
diverse native forests and plantations,
regardless of age. It is also sufficiently

broad to encompass areas of trees that are
sometimes described as woodlands.’ 244

This definition of forests also includes a minimum
area of 0.2 hectares.

Public land in Victoria covers around 8 million hectares,
which is approximately a third of the state.'?®

The majority of the public land is comprised of
national parks and other conservation parks
managed by Parks Victoria (PV; 4 million ha) and
state forests managed by DEECA (3.2 million ha;
Figure Fol).'2% Victorian forests are a mix of:

*  box, ironbark and gun-barked eucalypts
in central Victoria

*  medium and tall damp sclerophyll forests
across much of Victoria

« tall wet sclerophyll forests in the east of the state
» dry sclerophyll forests in the east, central
and south-west of the state
* rainforests
* mallee forests in north-western Victoria.

Eucalypts dominate the forests and include red and
brown stringybarks, narrow-leaved peppermint,
messmate stringybark, mountain ash, alpine ash,
and river red gum.

1244. Department of Agriculture and Water Resources, ‘Australia’s forests’, Canberra, Australian Capital Territory, http://www.agriculture.gov.au/abares/forestsaustralia/australias-

forests Accessed 3 September 2022.

1245. Department of Energy, Environment and Climate Action (DEECA) ‘Managing crown land’, Melbourne, Victoria, https://www.forestsandreserves.vic.gov.au/land-management

managing-crown-land Accessed 26 September 2022.
1246. Ibid.
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Figure Fo1: Victorian state forests and parks and reserves during 2023.'%

Since European settlement, more than 14 million The Victorian SoE 2018 Report indicated that there
hectares (60%) of Victorian land has been cleared, were several major issues that the literature

mainly for agriculture and settlements.'?*® This identified for long-term sustainable forest
significant change coincides with the departure from management in Victoria. These were climate
traditional land management practices that were change, changing fire regimes, deteriorating

applied by Traditional Owners, including cultural biodiversity, forest fragmentation, economy and the
burning. It resulted in significant ecological changes legal framework. Many of these issues have been

to Victoria's natural environment and increased risks worsened, making Victorian forests more vulnerable
to community.'?* Victoria's population growth and to achieve sustainable forest management. Climate
subsequent urban expansion will increase the pressure change has been the main driver behind Australia
on Victorian forests through elevated water demand having more regular and larger bushfires and blazes
from forest catchments and timber harvesting.'? which cause greater forest destruction. This is likely to

continue with considerable implications for sustainable
forest management.'?'

1247. Department of Energy, Environment and Climate Action (DEECA), ‘Unpublished data’, Melbourne, Victoria, Accessed 2023.

1248. Commissioner for Environmental Sustainability (CES) 2013, ‘State of the Environment report 2013', Melbourne, Victoria, https://www.ces.vic.gov.au/state-of-reports/state-
environment-2013-report Accessed 3 December 2018.

1249. Victorian Traditional Owner Cultural Fire Knowledge Group 2018, ‘The Victorian Traditional Owner cultural fire strategy’. https://knowledge.aidr.org.au/media/6817
fireplusstrategyplusfinal.pdf Accessed 25 November 2022.

1250. Lindenmayer DB, Sato C 2018, ‘Hidden collapse is driven by fire and logging in a socioecological forest ecosystem’. Proceedings of the National Academy of Sciences, 115, pp.
5181-5186.

1251. Canadell JG, Meyer CP, Cook GD, Dowdy A, Briggs PR, Knauer J, Pepler A, Haverd V 2021, ‘Multi-decadal increase of forest burned area in Australia is linked to climate change,
Nature Communications, 12, pp. 6921, https://doi.org/10.1038/s41467-021-27225-4 Accessed 3 October 2022.
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As a result of the 2019-20 bushfires, around 10%
of vegetation (758,056 ha) at state scale was burnt
on public land in 2019-20 while it was still below
minimum tolerable fire interval (TFI) (Figure Fi5).
This is by far the greatest extent burnt while the
ecosystem was below minimum TFI since 1980.
This means that such areas have an increased
likelihood of the vegetation undergoing a long-term,
and potentially, irreversible change in its composition
and structure (e.g. alpine ash forest being replaced
by acacia thickets).'?®? In the rapidly changing
climate trend, water yield estimation is becoming
more difficult as the impacts of high-frequency,
high-severity fires on mixed species are currently
unknown as this worsening fire regime could trigger
species transition.'?® Additional issues identified
over the last five years include:

« Data deficiency in biodiversity: Assessment to
determine a species’ status can vary in accuracy
and reliability due to data gaps and limited
expert knowledge for some species.'®* This is
mainly because agencies prioritise their focus
on arresting the decline of selected species
and communities leading to reliance on expert
knowledge of the species which, at times, does
not exist or is not current. In addition, 21 species
listed under the Flora and Fauna Guarantee Act
1988 (FFG Act) as critically endangered were
identified to have critical knowledge gaps.'?®

* Deteriorating trend in old-growth forest extent:
Old growth forests are significantly important in
the maintenance of biodiversity and ecological
functions, such as water and nutrient cycles. About
60% of modelled extent of old growth forest have
been lost, predominantly due to severe bushfires
since 2000.'%* The intensifying trend in fire
intensity and frequency due to climate change
means that there is a higher chance that the loss
of its modelled extent could be accelerated.

1252. McColl-Gausden SC, Bennett L, Ababei DA, Clarke HG, Penman TD 2022,
‘Future fire regimes increase risks to obligate-seeder forests', Diversity and
Distributions, 28, pp. 542-558, https://doi.org/10.1111/ddi.13417 Accessed 28
October 2022.

1253. Major Event Review Independent Panel 2022, "Victorian regional forest
agreements: Major event review of the 2019-20 bushfires’, https://www.
agriculture.gov.au/sites/default/files/documents/vic-rfa-mer-bushfires-
report-2022.pdf. Accessed 21 November 2022.

1254. Victorian Auditor General's Office (VAGO) 2021, ‘Protecting Victoria's
Biodiversity', Melbourne, Victoria, https://www.audit.vic.gov.au/report,
protecting-victorias-biodiversity?section= Accessed 3 October 2022.

1255. Major Event Review Independent Panel 2022, 'Victorian regional forest
agreements: Major event review of the 2019-20 bushfires’, https://www.
agriculture.gov.au/sites/default/files/documents/vic-rfa-mer-bushfires-
report-2022.pdf. Accessed 21 November 2022.

1256. Ibid.

The Montreal Process

Australia is one of 12 member countries in the
Montreal Process, which is an initiative that arose
from a resolution at the 1992 Earth Summit calling
for sustainable management of forests. The Montreal
Process is a voluntary agreement between nations to
monitor and report on agreed criteria and indicators
for the conservation and sustainable management of
forests. Australia has accepted the criteria and developed
indicators that best represent Australia’s unique forest
conditions under the Framework of Regional (Sub-
National) Level Criteria and Indicators of Sustainable
Forest Management in Australia (the framework).

Victoria has developed 45 indicators for reporting
on the state’s forest management under the
framework.'?” Since 2003, the Department of
Environment, Land, Water and Planning (DELWP)
has produced three iterations of Victoria's State of
the Forest (SoF) report every five years to ensure
accurate and consistent performance reporting
against the criteria. To increase the independence
of the report’s findings, the Commissioner for
Environmental Sustainability prepared and issued
the 2018 SoF report. Through the reporting process,
a range of key challenges have been identified

that are necessary to achieve sustainable forest
management. Through discussions with relevant
stakeholders, the Commissioner for Environmental
Sustainability has selected 21 indicators from six
criteria relevant for the Montreal Process to be
discussed in this chapter.

Victorian Forest Monitoring Program

DELWP's VFMP was established in 2011. It measures
and monitors landscape-level trends in forest
ecosystems in the Victorian public land estate and is
one of few broadscale forest-monitoring processes
operating in Australia.'?®® It aims to provide relevant
information for the Montreal Process and contribute
to policy development and decision-making related to
carbon, biomass and ecosystem-service accounting,
water yield modelling, habitat structure, forest health
and productivity, and the impacts of disturbances,
such as fire.

1257. Department of Sustainability and Environment (DSE) 2007, ‘Criteria and
indicators for sustainable forest management in Victoria: guidance document’,
Melbourne, Victoria, https://www.forestsandreserves.vic.gov.au data
assets/pdf_file/0022/30865/Vic_Indicators_for SFM_Guidance.pdf Accessed
3 October2022.

1258. Haywood A, Thrum K, Mellor A, Stone C 2017, ‘Monitoring Victoria's public
forests: implementation of the Victorian Forest Monitoring Program’, Southern
Forests, 2620, pp. 1-10.
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The VFMP comprises a network of 803 permanent
ground plots which are grouped into 21 distinct
strata according to Victoria's 11 bioregions

and public land tenure (Table Fo2).'” The field
measurement process has now achieved 89% (717
plots) of the 803 ground plots, with the remaining
plots not measured due to various constraints,
such as accessibility or other hazards (e.g. Covid-19
restrictions and damage caused by 2019-20
bushfires). Within the 2011-16 measurement cycle,
97% of plots (639 out of 662) were visited to collect
field information whereas during the 71% (509

out of 717) were visited during the 2016-21 cycle.
Locations of the sampling units for VFMP is shown

in Figure Fo2 while the results of the VFMP’s first
two measurement cycles (2011-16 and 2016-21) are
reported within the indicator assessments, enabling
limited trend analysis in some circumstances.

It is important to note that comparisons between
the results presented in this report and previous
reports is limited due to changes to data collection
and improvements in data quality. For example, in
2013 only 337 plots (or approximately 40%) had been
measured (Table Fo2). While important, increased
sample sizes and improved accuracy have introduced
analytical ‘noise’. More accurate trend analysis for all
VFMP metrics will be possible as larger sample sizes
are obtained.

AUSTRALLA

L

Figure Fo2: Location of sample points for the VFMP in 2023.12¢
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1259. Australian Department of the Environment and Energy, ‘Australia’s bioregions (IBRA)", Canberra, Australian Capital Territory, http://www.environment.gov.au/land/nrs

science/ibra Accessed 3 December 2018.

1260. Department of Environment, Land, Water and Planning (DELWP), ‘Unpublished data’, Melbourne, Victoria, Accessed 2022.
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Table Fo2: Number of VFMP plots installed by bioregion in 2013, 2018 and 2022.'%!

Bioregion 2013 2018 2022
Australian Alps 61 76 81
Furneaux (Flinders) 9 19 20
Murray-Darling Depression 21 58 63
Naracoorte Coastal Plain 32 79 83
NSW South Western Slopes 27 65 73
Riverina 27 69 62
South East Coastal Plain 24 40 47
South East Corner 29 66 74
South Eastern Highlands 50 74 80
Victorian Midlands 36 66 76
Victorian Volcanic Plain 21 50 58
Total number of VFMP plots 387, 662 717

Policy and legislative settings

Victoria's forests are managed in accordance with
Victorian legislation, including the National Parks Act
1975, Forests Act 1958, Conservation, Forests and
Land Act 1987, Flora and Fauna Guarantee Act 1988,
Crown Land (Reserves) Act 1978, Land Act 1958 and
the Sustainable Forests (Timber) Act 2004, along with
related regulations, codes of practice, management
plans and policy initiatives.

In 2017, the VEAC recommended that, within five
years, state forests should be administered under
one act. It also recommended a new public land act
to replace the current Land Act, Crown Land Act and
Forests Act.'?2 The Victorian Government accepted
both recommendations. However, the Victorian
Government has still not completed legislation to
consolidate these three Acts into a new Public Land
Act, although consultation was completed in 2021.
An engagement report summarising the feedback
received was released later that year prior to finalising
the policy to guide the development of the new
legislation. At the same time, it will refine the Victorian
National Parks Act, which will operate alongside

the new Public Land Act once it is put into effect.

The Forests Act is used to support the management
and use of Victoria’s state forests and includes
provisions for firewood collection, fire management,
forest park establishment and licensing of various
uses such as grazing.

The objective of the Conservation, Forests and Lands
Act is ‘to be an effective conserver of the state's
lands, waters, flora and fauna; and to make provision
for the productive, educational and recreational use
of the state’s lands, waters, flora and fauna in ways
which are environmentally sound, socially just and
economically efficient.'?¢® It details administrative
arrangements, powers and functions and includes
provisions for codes of practice, land management
cooperative agreements, Traditional Owner land
management boards and joint management plans.

The Sustainable Forests Act includes provisions
for the allocation of timber to VicForests through
issuance of an Allocation Order, compliance with
the Code of Practice for Timber Production, the
preparation and implementation of the TRP, and
the framework for SoF reporting.

1261. Department of Environment, Land, Water and Planning (DELWP), ‘Unpublished data’, Melbourne, Victoria, Accessed 2022.
1262. Victorian Environmental Assessment Council (VEAC) 2017, ‘Statewide assessment of public land, final report’, Melbourne, Victoria, https://www.veac.vic.gov.au/investigations-
assessments/previous-investigations/investigation/statewide-assessment-of-public-land Accessed 20 April 2023.

1263. State Government of Victoria 1987, ‘Conservation, Forests and Lands Act 1987', Melbourne, Victoria.
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The VFP was released by the Victorian Government
in November 2019.'% |t outlines the policy directions
for Victorian forest industries and the management
of timber resources in state forests. The plan
includes the phasing out of all public native forest
harvesting by 2030. This means that plantation
areas in Victoria would need to be expanded
significantly to meet a growing demand. Victoria
pledged $110 million in the 2017-18 State Budget

as part of the Timber Plantation Establishment
initiative for the Gippsland Plantations Investment
Program, a component of the VFP, to encourage
further investment by the private sector in the
establishment of new plantations in Gippsland that
would act towards increasing Victoria’s future
plantation wood supply.'?s In early 2022, the
Commonwealth Government announced $86 million
for a grants program to establish new soft and hard
wood plantations in 11 declared, regional forest
hubs — including green triangle, Gippsland and
Murray region in Victoria. In 2023, an announcement
was made on 23 May 2023 where the timeline for
Victoria's native timber transition was revised, with
the end of native timber harvesting being changed
from 2030 to 1 January 2024.12%¢

While the VFP assists the timber industry’s transition
from native forest harvesting to a plantation-based
timber supply, the Victorian Government also gave
immediate protection from timber harvesting to
90,000 hectares of old-growth forests and released
the Greater Glider Action Statement which was
supported by a further 96,000 hectares of state
forests exempted from timber harvesting by the
establishment of Immediate Protection Areas (IPAs).'2¢

The purpose of the Code of Practice for Timber
Production 2014 is to provide direction to timber
harvesting managers, harvesting entities and operators
for the delivery of sound environmental performance
when planning for, and conducting, commercial timber
harvesting operations in a way that:

1264. Department of Jobs, Precincts and Regions (DJPR) 2019, 'Victorian forestry
plan 2019', Melbourne, Victoria, https://djpr.vic.gov.au/forestry/forestry-plan
Accessed 9 May 2021.

1265. Department of Treasury and Finance (DTF) 2017, ‘Getting on with the job:
Victorian Budget 17/18 overview'. Melbourne, Victoria https://www.dtf.vic.gov.
au/sites/default/files/2018-02/state-budget-overview-2017-18.pdf Accessed 4
December 2018.

1266. Premier of Victoria, ‘Delivering certainty for timber workers', Melbourne,
Victoria, https://www.premier.vic.gov.au/delivering-certainty-timber-workers
Accessed 24 May 2023.

1267. Department of Environment, Land, Water and Planning (DELWP) 2019, ‘Action
statement No. 267 greatergGlider (Petauroides volans subsp. volans)’,
Melbourne, Victoria.

1268. Department of Environment and Primary Industries (DEPI) 2014, ‘Code of
Practice for Timber Production 2014, Melbourne, Victoria.

1269. State Government of Victoria, ‘Forest protection survey program’, https://www.
vic.gov.au/forest-protection-survey-program Accessed 19 April 2023.

* permits an economically viable, internationally
competitive, sustainable timber industry

* is compatible with the conservation of the wide
range of environmental, social and cultural
values associated with forests

« provides for the ecologically sustainable
management of native forests proposed for
cyclical timber harvesting operations

* enhances public confidence in the management
of timber production in Victoria's forests and
plantations.'?¢®

In Victoria, 20 mammal, 14 birds, 6 reptiles, 6
amphibians, 14 fish, 10 crustaceans, 2 terrestrial
invertebrate species and 315 plant species are
protected by ‘prescriptions’ that attempt to mitigate
timber harvesting impacts under the code.'®?

When revising Victoria's RFAs in 2019, the
Commonwealth and Victorian governments said
that they are a ‘means of balancing environmental,
economic and social uses and values of key native
forest regions across Australia.’ 1270 1271

The VFMP was established in 2011 ‘to provide
baseline data for long term trend detection and
prediction of type and severity of future changes,

so that management options can be developed and
evaluated in time to be effective’.'?’? It provides a
platform to meet statutory reporting obligations,
support forest policy and management decisions and
assess Victoria's performance towards sustainable
forest management.’ ¥ The program has more

than 600 monitoring sites across Victoria's forested
bioregions. Although approximately 90 were burnt by
the 2019-20 bushfires, they continue to be monitored.

The TRP identifies the forestry coupes that are
available for timber harvesting in the future.'? The
coupes are found within a larger area covered by the
Allocation Order, which is released by the Minister
for Agriculture and gives VicForests access to state
forests. The Timber Utilisation Plan applies to areas
outside the boundary defined in the Allocation Order
and which are largely in the Western RFA.'?"

1270. State of Victoria, Commonwealth of Australia 2019, 'Victoria's Regional Forest
Agreements: Assessment of matters pertaining to the modernisation of
Victoria's Regional Forest Agreements’, Australia.

1271. Ibid.

1272. State Government of Victoria, 'Victorian forest monitoring program' Melbourne,
Victoria, https://www.forestsandreserves.vic.gov.au/forest-management/
victorian-forest-monitoring-program Accessed 9 May 2021.

1273. Ibid.

1274. VicForests, ‘Timber release plan’, Melbourne, Victoria, https://www.vicforests.
com.au/planning-1/timber-release-plan-1/approved-timber-release-plan
Accessed 9 May 2021.

1275. Ibid.
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Forest management plans (FMPs) were developed
in the 1990s and early 2000s and divides Victoria's
forests into zones and establishes objectives for
conservation, land management and uses that
include timber harvesting.'?”® A modernisation of
Victoria's RFAs include a commitment to review
FMPs by December 2023 and at least every 10 years
thereafter, for so long as the agreements remain in
effect (Clause 65(b) in Central Highland RFA). There
are eight plans covering forest management areas
in the state that include East Gippsland, the Central
Highlands, the North East and Midlands. The plans
identify the location of three forest management zones:

+  General management zone (GMZ): managed for
a range of uses, with timber production having
a high priority

+  Special management zone (SMZ): managed to
conserve specific features and where timber
production is catered for under certain conditions

+  Special protection zone (SPZ): managed for
conservation and where timber harvesting
is excluded. Planned burning and grazing may
be allowed if compatible with maintaining the
area’s values.

Yarra Ranges National Park.
Credit: LOTE Marketing. © Parks Victoria.

The Statewide Protection for Large Trees Policy 2019
requires that, in all coupes where timber harvesting
is conducted, VicForests must retain and protect

all large trees from the direct impacts of timber
harvesting and regeneration burning, including by
ensuring that slash and bark accumulation is cleared
from within three metres of the base of retained
trees. The content of this policy was codified in the
Code of Practice for Timber Production through
amendments made in 2021.

The Forest Protection Survey Program aims to
identify and protect animals and plants that are
either threatened or of high conservation value
where they occur in areas (or coupes) of state
forests scheduled for harvesting.'?”” This survey
work is taking place in state forests in Gippsland, the
Central Highlands and North-East regions of eastern
Victoria. This means that the program does not
cover areas in western Victoria where community
forestry occurs at small scale. The aim of the
program is to survey at least 80% of coupes planned
for harvest each year covered by the Allocation
Order. VicForests is also required to undertake its
own assessment of biodiversity values on coupes
prior to harvesting.

1276. Department of Environment, Land, Water and Planning (DELWP), ‘Forest management plans’, Melbourne, Victoria, https://www.forestsandreserves.vic.gov.au/forest-

management/forest-management-plans Accessed 9 May 2021.

1277. Department of Energy, Environment and Climate Action (DEECA), ‘Forest protection survey program’, https://www.vic.gov.au/forest-protection-survey-program Accessed 19 April 2023.
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Indicator Assessments

Refer to ‘Guide to the indicator assessments’ at the start of Part 3 for the accompanying definitions and legends

related to the indicator assessment summary tables.

Ecosystem diversity

Maintenance of the variety and quality of forest ecosystems is necessary for the conservation of biodiversity.
This is a key element of ecologically sustainable development. Without understanding the current status and
trend of various relevant aspect, including adequate connectivity, appropriate protection and management
measures, and structural diversity, forest-dependent species may decline and become vulnerable to extinction.

Indicators in this sub-theme provides information on the area and extent of forest ecosystem types including
successional stage, age class, the nature of tenure or ownership, and protections and fragmentation status of

Victorian forests.

Indicator Fo:01A Area of forest by type and tenure - forest canopy cover

Fo:01A Area of forest by type and tenure - forest canopy cover

Regions(s) 2023 2023 2023 2018 2018 2018
9 status trend confidence status trend data quality
. 7\ 7~
Statewide ‘\./‘ @ @ ‘\./‘ @ @
Data source(s): DELWP
Measure(s): Forest canopy cover

Why this indicator?

Canopy cover protects the ground from the force of rainfall, and moderates the force of wind. It acts as an indicator of factors including
nutrition, water access, disease, pest infestations and stress. The impact of forest use, in terms of deforestation, degradation, thinning or

afforestation, can also be evaluated by canopy cover.

Why this assessment in 2023?

There is insufficient information to assess this indicator.

Summary of State of the Environment
2018 Report assessment

»  Canopy cover is one in a set of important
parameters that describe structural forest
conditions. However, it is not sensitive to many
structural attributes such as tree age, size
and density. This can be used as a set of key
indicators or variables to evaluate whether
forest structure is within the natural range
of variability and in turn whether forests are
approaching desired conditions.

«  With the limitation in any analysis of forest structure
using canopy cover, it was difficult to assess a
status. In the 2018 report, there was a single
year snapshot of canopy cover information with
the description of accuracy in the canopy cover
analysis, which resulted in the trend ‘unclear’.

Critical data used for the 2023 assessment

* New data were unavailable for this indicator
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2023 assessment

To effectively manage Victorian forests, it is necessary to understand forest area by type, as it provides a broad
measure of forest ecosystem and biodiversity maintenance. Changes in forest area and structure over time also provide
an indicator for the impact of environmental disturbances and extreme events (e.g. bushfires) on forest ecosystems.

Forest canopy cover information is an essential element for forest monitoring. The canopy cover acts as an indicator
of the health of forest such as nutrition, water access, disease, pest infestations and stress. In addition, this is
also used to study the effects of fire and microclimate.

Due to the unavailability of a comprehensive and accurate canopy cover dataset, similar to the previous state

of environment reporting period, the forest extent map of Victoria is used as an indication of canopy cover (Figure
Fo3). However, no interpretation of the map was provided.

Victorian Forest Cover 2023

Legend

B Forest Cover
[ Buitupareas

GOULBURN
=

5 WAGGA WAGGA

CANBERRA
L

ALTA

NEW SOUTH WALES

ADSTR

SO0TH

Energy,
Environment
and Climate Action

A
i

\ 0 25 50 100 150 200
——

Kilometers

Viemap

Figure Fo3: Forest extent in Victoria during 2023.'%7

1278. Department of Energy, Environment and Climate Action (DEECA), 'Unpublished data’, Melbourne, Victoria, Accessed 2023.
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Indicator Fo:01B Area of forest by type and tenure - forest type

Fo:01B Area of forest by type and tenure - forest type

Regions(s) 2023 2023 2023 2018 2018 2018
9 status trend confidence status trend data quality
Statewide <.> @ @ @ @
Data source(s): DELWP
Measure(s): Change in forest area by broad forest type and impact of natural disturbances, such as bushfire
’ Height and canopy cover in state forests, and parks and reserves

Why this indicator?

This indicator measures the current level of forest and canopy cover by broad forest type. It demonstrates how the forested area is
changing over time. This knowledge is fundamental for the effective management of Victoria's forests.

Why this assessment in 2023?

There is no comparative measure to determine the current status of forest by type and tenure in Victoria. Previous information from
the SoE 2018 Report cannot be assessed against the 2022 data due to methodological changes as well as changes in spatial data
resolution. This highlights an urgent need for a systematic approach in achieving a long-term monitoring system for sustainable forest
management. Trend analysis could not be performed due to a lack of data, as there is no time series data on forest extent by type and
tenure. The only meaningful information for this indicator was information on findings about old-growth forest extent.

Summary of State of the Environment
2018 Report assessment

* The area of most forest types has increased.
A notable exception is the ‘forest unclassified
(burnt)’ type which increased dramatically
after the February 2009 'Black Saturday’ fires
but has decreased as forest areas recovered.

Critical data used for the 2023 assessment

*  Major Event Review of the 2019-20 Bushfires

» Area of forest by broad forest type for state
forests and parks and conservation reserves

2023 assessment

Forest is defined by the National Forestry Index (NFI)
as an area greater than 0.5 hectares of native forest,
with a dominant vegetation height of greater than
2 m and canopy cover greater than 20%. Land areas
that fall under this definition are assigned a land-

cover classification based on their species, dominant
height and canopy cover, as well as the level of
disturbance the area has received. Forest types
are based on the relative abundance of eucalypt
species (eucalypt, mallee or mixed) and divided
into the height classes as low (2-10 m), medium
(11-30 m) and tall (>30 m).

The data used for assessing area by forest type
differed between the SoE 2018 and 2023 reports. The
statewide data used to derive forest type information
for the SoE 2018 Report was comprised of high and
moderate resolution remote sensing (digital aerial
photography and Landsat Thematic Mapper) data
that had a resolution of 30 x 30 m. Machine learning
technology was applied to classify land cover with a
field validation program (VFMP). A variety of input
data, including topography, climate and vegetation
indices, were incorporated to produce a forest/non-
forest layer that could be used to detect land-cover
changes through time.'?”? In having a dataset with
two-time stamps of remotely sensed data, trend
analysis was possible. However, for the SoE 2023

1279. Mellor A, Haywood A 2010, ‘Remote sensing Victoria's public land forests - A two tiered synoptic approach’, 15th Australian Remote Sensing and Photogrammetry Conference,

Alice Springs, Northern Territory, Australia, 13-17 September 2010, https://www.researchgate.net/publication/265382020 Remote Sensing Victoria's Public Land Forests -

A Two Tiered Synoptic_Approach Accessed 19 December 2022.
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Report, the data provided by DELWP was for only a single year of forest type information and was at a different
resolution (100 x 100 m resolution). In addition, a different mechanism to develop forest extent was used to process
the remotely sensed data. Together, this made the data between the two state of environment reports incomparable
and thus prevented a status and trend assessment to be conducted for this SoE Report. For such assessments
of environmental values to be meaningful, long-term time-series data with spatial analyses is required.

Table Fo3: Area of forest by broad forest type within Victorian state forests and parks and conservation reserves in 2022.'2%

Forest type Cover State forest Parks and conservation reserves
Low Woodland 2,308 6,138
Medium Open 1,907,871 1,116,268
Eucalypt
Medium Woodland 356,688 645,926
Tall Open 522,600 300,462
Open 45,792 250,970
Mallee eucalypt
Woodland 153,978 789,832
Acacia 14,116 17,556
Callitris 1,142 16,576
Casuarina 5,773 34,823
Mixed
Melaleuca 5,303 14,019
Mangrove - 768
Rainforest 14,313 18,140
Non-forest Non-forest 91,719 606,588
Other forest - unallocated type Other forest - unallocated type 1,652 901
Other native forest Other native forest 67,003 231,196
Plantation Plantation 2,672 1,058

The data challenges to assess this indicator
highlights the lack of continuity of achieving high-
quality monitoring efforts in Victoria. A systematic
approach to understanding the state and future
trends of Victorian public forests is critical. Only
long-term time-series monitoring at the state scale
can achieve this. Furthermore, some findings from
the long-term data could be contrary to expectations
and can result in stimulating new directions for
forest research and management.

Old growth forest

Old growth forest is one of the critical forest types
that holds significant environmental values. It is
important in the maintenance of biodiversity (fauna,
flora and insect diversity) and ecological functions
(nutrient and water cycles).

The Independent Panel of the Major Event Review of
2019-20 Bushfires used publicly available information
of modelled extent of old growth forest and fire
severity datasets to estimate the impact of the fires
on old growth forest extent in Victoria. Although this
surrogate analysis could be limited by uncertainty in
the data informing the analysis, which carries known
limitations as modelled-only data, it does show how
its extent has been decreasing over the last 18 years
from 851,202 to 344,110 hectares. This reduction
occurred when an area was exposed to high-severity
fires. The projection of more frequent severe and
large fires in the future due to climate change makes
the remnant extent more vulnerable.

The review also indicated that the current approach
to protecting the old growth forest in Victoria
primarily focuses on protecting the remnant extent
from timber harvesting. The Victorian Government
acknowledges that the modelled extent does not

1280. Department of Environment, Land, Water and Planning (DELWP), ‘Unpublished data’, Melbourne, Victoria, Accessed 2022.
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represent the true extent of the old growth forest in
Victoria. Therefore, there are protection mechanism
through field survey programs, including CR's old
growth forest identification tool, Forest Protection
Survey Program and VicForests' survey of coupes,
to identify old growth forests. Once old growth
forests are identified, VicForests will apply protection
measures and exclude from timber harvesting.
However, these programs focus on areas where
timber harvesting is scheduled. Considering the
reduction of the old growth forest extent due to
timber harvesting was only 7 hectares, this might
indicate the current approach may be working.

But, if the government only prioritises protecting

its extent from timber harvesting, old growth forest
extent will be much rarer and patchier and eventually
disappear. Therefore, the Panel recommended that

a mix of existing and innovative fire management
practices be implemented that specifically focus on
reducing bushfire risks to priority areas of old growth
forests (Recommendation 8i).

Woowookarung Regional Park 2015.
Credit; Peter Kervarec. © Parks Victoria.

When high severity fire impacts on old growth
forests, they are no longer considered to be old
growth. This leaves the old growth forest areas
vulnerable to timber harvesting following high
severity fires, even if values on the ground remain
and fire severity was less than modelling showed.
This is an important implication to mixed species
forests as they typically can survive from high
severity fires. The Panel found that around 1,013
hectares of modelled old growth forests impacted
by 2019-20 bushfires in Victoria could be exposed to
timber harvesting as included within TRP. The Panel
recommended the Victorian Government to publicly
release field verification results for those areas
(Recommendation 8ii).
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Indicator Fo:01C Area of forest by type and tenure - plantation forest

Fo:01C Area of forest by type and tenure - plantation forest

Regions(s) 2023 2023 2023 2018 2018 2018

9 status trend confidence status trend data quality
Statewide @ @ @ @
Data source(s): ABS

Plantation area (ha)
Measure(s): New plantation establishment per year
Capacity to meet the demand for wood products

Why this indicator?

Information on the area of existing plantations and the trend in plantation establishment in private areas is important because Victoria
is phasing out native timber harvesting by 1 January 2024. This means that Victoria will only be able to supply wood products from
plantation forests or other jurisdictions.

Why this assessment in 2023?

There has been minimal new plantation establishment since 2012-13. Plantation area in Victoria for softwood has been stable, while
the demand for wood products in Australia is growing, leading to an increasing reliance on imported sawnwood. Meanwhile, export of
sawlogs is growing. The Victorian and Commonwealth governments have funded the establishment of new plantation areas in Victoria,
but this is not reflected by the data yet, suggesting these may still be at the planning stage.

Total area of plantations has been decreasing since 2013-14, with a steep decline between 2018-19 and 2020-21. New plantation
establishment has been minimal for almost a decade.

There is sufficient information on the plantation areas and change in new establishment of plantations in Victoria. The Victorian Forestry
Plan (VFP) was developed after the SoE 2018 Report was released, so more information is required to assess this indicator. Reports
regarding supply and demand dynamics for the Australian timber industry are available, but a Victorian context is missing. The Victorian
Government’s announcement to bring forward the end of native timber harvesting by 1 January 2024 may result in increased demand
for timber from overseas, as there has been no sign of an increase of plantation areas in Victoria.

Summary of State of the Environment e In 2016-17, there were 421,700 hectares of
2018 Report assessment industrial hardwood and softwood plantations
in Victoria. Over the past 18 years, commercial
«  The most recent statistics (2015-16) show Victoria softwood plantation areas have been stable
has the largest total area of plantations in Australia.'?' at between 212,000 and 226,000 hectares. By
Victorian plantations account for approximately contrast, commercial hardwood plantation areas
one-fifth of Australia's total plantation forest estate. doubled in the 10 years since the 1999-2000

financial year, from 101,500 to 203,000 hectares.
This increase was mainly due to managed
investment schemes, popular in the early 2000s.
Several high-profile agri-business managed
investment schemes collapsed, resulting in
substantial losses for many investors.

*  Each year, plantation areas are harvested
extensively, and some are not replanted and
possibly left fallow. Since the 2010-11 financial
year, plantation areas have gradually decreased
by approximately 11,200 hectares. This is due
to a decrease in the rate of new plantation
establishments since 2000. *  Newly established plantation areas in Victoria

have decreased sharply from a peak of

approximately 38,000 hectares in 1999-2000.

No new plantation areas have been established

1281 Australian Department of Agriculture and Water Resources (ABARES), since the 2012-13 financial year.

‘Australian plantation statistics 2017 update’, Canberra, Australian

Capital Territory, https://data.gov.au/dataset/pb_aplnsd9abfe20170503
resource/477323a0-11dd-4276-a765-dc8e19fdeb49 Accessed 1 August 2023.
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Critical data used for the 2023 assessment

» Plantation areas in Victoria by year
* New plantation establishment

*  Wood supply and demand analysis
at national scale

2023 assessment

Victoria's plantation forests provide export and
domestic timber products, including both hard and
softwood.'?®2 Since plantation is a term for land
use, both planted and fallow land may be referred
to as plantations. Plantation forests are almost all
privately owned (99%).

In 2020-21, with 381,912 hectares of industrial
hardwood and softwood plantations, Victoria
continued to have the largest total area of
plantations in Australia.'?? Victorian plantations
contribute approximately one-fifth of Australia’s

total plantation forest estate. Each year, plantation
areas are harvested extensively with some not being
replanted and possibly left fallow.

Over the last 21 years, commercial softwood
plantation areas have been stable: between 212,000
and 226,000 hectares. On the other hand, commercial
hardwood plantation areas fluctuated significantly
(Figure Fo4). The commercial hardwood plantation
areas doubled within the 10 years from the 1999-
2000 financial year, from 101,500 hectares to 203,000
hectares (Figure Fo3). This resulted in an increase
of plantation areas in Victoria. This increase in
commercial hardwood plantation areas was a result
of the managed investment schemes of the early
2000s and resulted in substantial financial losses

for investors. Several high-profile agribusiness-
managed investment schemes collapsed. By the
2010-11 financial year, plantation areas had gradually
decreased by approximately 11,200 hectares by 2016-
17 as a result of decreasing rates of new plantation
establishments since 2000. From 2019-20, a large
drop of hardwood plantation area occurred. This is
partially due to the 2019-20 bushfires which resulted
in a loss of 901 hectares in eastern Victoria (7,453
hectares loss for softwood plantations).'?® At state
scale, around 9,800 hectares of plantation area in
Victoria were within the 2019-20 bushfire extent.'?

In response to the impact of the 2019-20 bushfires,
the Department of Jobs, Precincts and Regions
(DJPR) funded the North East Plantation Bushfire
Affected Timber Salvage Program in 2020 which
assisted the plantation forest industries to maximise
the salvage of fire-affected plantation timber before
it became unmerchantable. This was an industry-
wide program that covered fire-related costs

borne by harvest and haulage contractors, wood
processors and the plantation owners. Concentrating
harvesting operations into the burnt plantations,

and reducing harvesting of unburnt plantations
elsewhere, further reduces losses from fungal decay
of the merchantable burnt timber and saves timber
in the unburnt plantations that would otherwise have
been harvested for utilisation in future years.

the Australian Government also provided $40
million to the Forestry Recovery Development Fund
following the 2019-20 bushfires which provided
grants of between $1 million and $5 million to
privately owned processors that faced long-term
reductions in log supply. Four wood processors that
utilise wood from Victorian plantations received a
total of $10.3 million of funding from this fund.

1282. Note that in this SoE 2023 Report, the term plantation describes land use which includes both planted and fallow land.

1283.

1284.

1285.

Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES) 2018, ‘Australian plantation statistics 2017 update’, Canberra, Australian Capital Territory,
https://data.gov.au/dataset/pb _aplnsd?abfe20170503/resource/477323a0-11dd-4276-a765-dc8e19fdeb49 Accessed 19 April 2023.

Major Event Review Independent Panel 2022, ‘Victorian regional forest agreements: Major event review of the 2019-20 bushfires’, https://www.agriculture.gov.au/sites/default
files/documents/vic-rfa-mer-bushfires-report-2022.pdf. Accessed 21 November 2022.

Department of Agriculture, Water and the Environment (DAWE) 2020, ‘Australian plantation statistics 2020 update’, Canberra, Australian Capital Territory, https://daff.ent.
sirsidynix.net.au/client/en_AU/search/asset/1030441/0 Accessed 1 December 2022.
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The Independent Panel for reviewing the impact of 2019-20 bushfires on Victoria's RFAs found that:

Protection of plantations through the land management zone will also mean that more fire applied to native
forests on public land will in many cases result in the decline in ecosystems and species. Recommendations
have been developed based on the findings that the Victorian and Commonwealth governments should consider

giving a high-level of priority for protection of plantations from bushfire in their policy arrangements.

‘In the Gippsland bushfire management strategy, many of the private plantations located around the Tubbut,
Bonang, Bendoc and Coast Range, areas do not appear to be given adequate fuel management protection

via bushfire moderation zones. The situation in the Hume bushfire management strategy is less clear, as the
plantations are more dispersed across the region and the interactive website does not directly compare
plantation areas and the fuel management zones. Nevertheless, there appears to be a lot of landscape

management zone in proximity to many of the plantation areas, which would mean that they are not necessarily
given a high level of priority for protection.’ 28
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1286. Major Event Review Independent Panel 2022, 'Victorian regional forest agreements: Major event review of the 2019-20 bushfires’, https://www.agriculture.gov.au/sites/default

files/documents/vic-rfa-mer-bushfires-report-2022.pdf. Accessed 21 November 2022.

1287. Commonwealth of Australia 2020, 'Data tables - Australian forest and wood products statistics: Sep - Dec quarters 2021, Canberra, Australian Capital Territory, https://daff.ent.

sirsidynix.net.au/client/en_AU/search/asset/1033683/3 Accessed 29 June 2022.
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The volume of softwood logs harvested in Victoria fluctuated significantly between 2002-03 and 2020-21 (Figure
Fo5). Since 2002-03 production of softwood logs dramatically increased by 2016-17 and then declined by 2020-
21. This is mainly due to the imposition of trade restrictions negatively affecting both the export prices received
and the volumes harvested for export.'?®® Meanwhile, hardwood plantations had been marginally stable within
the same period.
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Figure Fo5: Hardwood plantation and softwood logs harvested in Victoria from 2002-03 to 2020-21.'%°

Newly established plantation areas in Victoria have could grow to 3.4 million cubic meters per year
decreased sharply from a peak of approximately between 2050 and 2054 with continued growth
38,000 hectares in 1999-2000 (Figure Foé)."?" Since in demand. To produce such volume, Australia

the 2012-13 financial year, there has been no would require 200,000 to 250,000 hectares of new
establishment of new plantation areas. Coupling softwood plantations by 2050. ABARES also indicated
the impact of 2019-20 bushfires and Victoria's plan that new viable softwood plantations are only 2%

to phase out native forest timber harvesting by of the existing estate nationally and around three
2030 will exacerbate the lack of processed timber quarters of the logs harvested from the potential new
supplies as there will be no replacement timber plantation estate will be exported. This means that the
available from new plantations ready for harvest Australian domestic market will become more reliant
for 40 to 80 years. Meanwhile, demand for sawlogs on imports of sawnwood. ABARES estimates that

is growing nationally. The Australian Bureau of the import will be doubled in 2050 compared to the
Agricultural and Resource Economics and Sciences volume in 2020 (560,215 m® per year). They found that
(ABARES) forecasts a s to the domestic market is the greatest barrier for new plantation investment is
forecast to fall short of demand by 2.6 million cubic the long delay between investment and final harvest,
metres per year between 2045 and 2049 if exports particularly for long rotation plantations.'?

of sawlogs remain at 2015-16 levels. This shortfall

1288. Commonwealth of Australia 2022, ‘Australian forest and wood products statistics - March and June quarters 2022', Canberra, Australian Capital Territory. https://daff.ent.
sirsidynix.net.au/client/en_AU/search/asset/1034165/0 Accessed 1 December 2022.

1289. Ibid.

1290. New areas planted excludes replanted areas.

1291. Ibid
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To tackle this, the Victorian Government pledged
$110 million in the 2017-18 State Budget as part of
the Timber Plantation Establishment Initiative for
the Gippsland Plantations Investment Program,

a component of the VFP to encourage further
investment by the private sector in the establishment
of new plantations in Gippsland in order to increase
Victoria's future plantation wood supply.'? In

early 2022, the Commonwealth Government
announced $86 million of a federal grants program
for establishing new softwood and hardwood
plantations in 11 declared regional forest hubs. In
Victoria, the Green Triangle, Gippsland and Murray

regions were included for funding. Despite the
Government's effort to establish new plantations, this
has not been reflected on the data. There is an urgent
need to develop policy to direct future investment

in plantation areas in Victoria. The Victorian
Government’s announcement to bring forward the end
of native timber harvesting by 1 January 2024 is likely
to lead to an increase of demand of timber resources
from overseas as there is no sign of new plantation
establishment. The establishment of new plantation
may be targeted to suitable areas where harvesting is
efficient and that are isolated in order to assist native
forest ecosystems that are highly fragmented.

New plantation establishment
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Figure Foé: Area of new plantation establishment for both hardwood and softwood areas in Victoria from 1999-2000 to 2020-21."%%

1292.
files/2018-02/state-budget-overview-2017-18.pdf Accessed 4 December 2018.

1293.
sirsidynix.net.au/client/en AU/search/asset/1033683/3 Accessed 29 June 2022.

Department of Treasury and Finance (DTF) 2017, ‘Getting on with the job: Victorian Budget 17/18 overview'. Melbourne, Victoria, https://www.dtf.vic.gov.au/sites/default

Commonwealth of Australia 2020, 'Data tables - Australian forest and wood products statistics: Sep - Dec quarters 2021', Canberra, Australian Capital Territory, https://daff.ent.
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Indicator Fo:02 Area of forest type by growth stage

Fo:02 Area of forest type by growth stage

RESloeE) 2023 2023 2023 2018 2018 2018
9 status trend confidence status trend data quality
. 7\
e @ @ ®» ®
Data source(s): DELWP
Measure(s): Change in forest area by growth stage (forest type and height class)

Why this indicator?

This indicator identifies changes in growth stages within forest types and incorporates issues related to the protection status of old

growth forest by EVCs.

Why this assessment in 2023?

There is insufficient information on the changes in growth stages within forest types. Currently, there is only one year of data, which

prevents a trend assessment for this indicator.

Summary of State of the Environment
2018 Report assessment

« This indicator reports the growth stage by broad
forest type which provides an indication of
diversity and balance of growth stages across
Victoria's forest estate. The total area of all
forest types increased between the assessments
using satellite information captured in 2008
and 2013, except for the non-forest type which
is described as a traditional forest area that
currently has no trees due to disturbances
including fire damage.

* Recovery of forests following the 2009 bushfires
explains the large reduction in non-forest
areas compared with the SoF 2013, which has
a baseline year of 2008. Fire-affected areas
that regrew post-2008 are likely to have been
reclassified from the non-forest type to either
the forest or forest potential shrub type.

1294. Franklin JF, Lindenmayer DB, MacMahon JA, McKee A, Magnusson J, Perry DA,
Waide R, Foster DR 2000, 'Threads of continuity: ecosystem disturbances,
biological legacies and ecosystem recovery'. Conservation Biology in Practice, 1,
pp. 8-16.

*  Medium and tall eucalypt forests made up 63% of
the native forests across Victoria's state forests,
parks and conservation reserves, covering an
area of 4.6 million hectares. While the total
area of medium and tall forest had increased
since 2013, the relative proportion of these
forest types had declined by approximately 15%
due to an increase in low eucalypt, low mixed/
other forest and forest potential shrub. This is
predominately due to residual mallee regrowth
from fires that occurred during the 2002-03
summer bushfire season.

Critical data used for the 2023 assessment

+ 2023 data on area of forest type by growth stage

2023 assessment

Understanding the previous and current growth
stages of forests in Victoria is important for
sustainable forest management. With increasing
natural and human-induced disturbances occurring
over time, forest dynamics, and particularly
species succession, can be drastically altered
during regrowth. Knowledge of growth stages, and
subsequently forest-recovery conditions, is thus
critical in decision-making for land managers to
mitigate any ecological losses.'?%
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This indicator needs to provide information on the
area and extent of forest ecosystem types, including
successional stage, age class and the nature of
tenure or ownership. Reporting the growth stage

by broad forest type provides an indication of the
diversity and balance of growth stages across
Victoria's forest estate. By utilising state-scale
remote-sensing data, assessments of the condition of
the area of forest type by growth stage at the local
and regional scales could differ. This is because the
state-scale remote sensing data has the resolution
that could cause potential errors when used for finer
scales. Here, forest area is classified by height which
is considered a proxy for growth stage. The height is
classified according to the NFI forest definition into

Table Fo4 shows that medium and tall eucalypt
forests make up 87% of the native forests in state
forests, whereas the proportion for both forest
types decrease to a half in parks and conservation
reserves. This is mainly due to the large areas of
mallee and non-forest areas. The spatial distribution
of forest height in Victoria demonstrates that most
medium and tall forests are concentrated on eastern
Victoria (Figure Fo7). Three main plantation regions
can also be identified on the map: Green Triangle,
North East RFA region and Central Highlands RFA
region. Mallee areas in the northwest of Victoria
consist of low and medium height vegetation.
However, due to limited data on the area of forest
type by growth stage, trend analysis was not

conducted and resulted in a restricted assessment
for this indicator.

three types depending on stand height:

e low:2-10m
*  medium: 11-30 m
e tall: > 30 m.'*»

Table Fo4: Estimated area of broad forest types in state forests and parks and conservation reserves in Victoria during 2023.'%%

Forest type and height class State forest (ha) Parks and conservation reserves (ha)

Low eucalypt 1,800 3,429
Medium eucalypt 2,256,178 1,751,453
Tall eucalypt 522,599 300,461
Unknown eucalypt 8,886 13,448
Mallee 199,768 1,040,801
Low mixed 13,490 29,268
Medium mixed 18,632 58,570
Tall mixed 8,445 12,398
Unknown mixed 73 1,637
Non-forest 91,719 606,588
Other forest - unallocated type 1,652 900
Low other native forest 23,006 57,559
Medium other native forest 32,079 141,608
Unknown other native forest 11,915 32,027
Plantation 2,671 1,057

1295. Department of Agriculture, Fisheries and Forestry (DAFF), ‘Australia’s national forest inventory’, Canberra, Australian Capital Territory, http://www.agriculture.gov.au/abares
forestsaustralia/australias-national-forest-inventory Accessed 3 December 2018.
1296. Department of Energy, Environment and Climate Action (DEECA), ‘Unpublished data’, Melbourne, Victoria, Accessed 2023.
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1297. Department of Energy, Environment and Climate Action (DEECA), 'Unpublished data’, Melbourne, Victoria, Accessed 2023.
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Indicator Fo:03 Area of forest type by growth stage distribution in protected zones

Fo:03 Area of forest type by growth stage distribution in protected zones

Regions(s) 2023 2023 2023 2018 2018 2018
9 status trend confidence status trend data quality
Statewide @ @
Data source(s): CAPAD, DELWP
. Change of protected areas by type
HeSsEth Implications of changes in protected areas for conservation of threatened species

Why this indicator?

This indicator provides a status of comprehensive, adequate and representative reserve (CAR) areas and changes in the areas of the reserve.

Why this assessment in 2023?

Informal and formal protection areas have been expanding as a consequence of Victorian Government decisions made during this state
of environment reporting period. Although the indicator is to assess change in area of protected zones, it is also important that the addition
of area is effective for the conservation and restoration of ecosystems. As part of the modernised Regional Forest Agreements (RFAs), the
Victorian Government was required to undertake a review of the comprehensiveness, adequacy and representativeness of the CAR Reserve
System in December 2021 (Clause 666 (b) in Central Highlands RFA). Findings from this review have not been incorporated into this
assessment as the data were not publicly available when this analysis was conducted.

The 2019-20 bushfires impacted 133 reserves, with between 40% and 100% of their area within the fire extent - including where 91% to
100% of their area was within the fire extent.

As part of the VFP, timber harvesting was immediately excluded from more than 96,000 hectares of high conservation value state forest

in November 2019. This is a significant contribution to the informal reserve system that provides protection while a process to determine
permanent reservation status of these immediate protection areas (IPAs) is underway. Delays in formal protection of IPAs could lead to the
degradation of the values each area holds, including biodiversity.

International Union for Conservation of Nature (IUCN) protected areas increased by 6% between 2010 and 202. More land may be added
as a result of the Victorian Government accepting Victorian Environmental Assessment Council (VEAC) assessment recommendations for
additional high conservation value area inclusion in formal protection areas.

There remains a need for further research to identify the benefits of different IUCN-protected areas for targeted threatened species.

The quality of data remains unchanged from the SoE 2018 Report as there is no additional information on the benefits of more formal and
informal protected areas for threatened species. This would be highly beneficial for indicator assessments.

Summary of State of the Environment 2018 Report * There was an increase of about 13% in IUCN
assessment protected areas overall between 2004 and 2016,
indicating better protection of Victoria's forests.

«  The proportion of Victorian land assigned formal Type V (protected landscape/seascape) and Type
protection status has risen from less than 1% VI (protected area with sustainable use of natural
in the 1950s to 17% in 2016. Between 2000 and resources) areas demonstrated the greatest
2014, the total area of parks and conservation level of increase, by more than 200% each. Type
reserves increased by around 400,000 hectares. la (strict nature reserve) and Type Ill (natural
Since 2014, additional land parcels have been monumentorfeature)areasincreasedgradually.'??
added due to improvements and clarifications to «  Currently, there is little evidence on how well
Crown Land records, changes of the on-ground these classifications protect species. Detailed
manager, and the purchasing and reserving of land. research is necessary to identify the benefits

of different IUCN protected areas for target
species, such as those on the IUCN Red List
of Threatened Species.

1298. Type la area is protected for biodiversity and strictly controlled to avoid any
intervention and Type Ill area is to protect a specific natural monument, such
as acave.
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Critical data used for the 2023 assessment

* The Collaborative Australian Protected Areas
Database (CAPAD)

»  Special Protection Zone from Forest
Management Zoning (FMZ100) dataset

*  Forests of Australia 2022

2023 assessment

IUCN protected areas

Australia compares favourably internationally

with respect to forest conservation.'?? The

IUCN is the global authority on the status of the
natural world. The IUCN defines a protected area
as a clearly defined geographic space that is
recognised, dedicated and managed through legal
or other effective means to achieve the long-term
conservation of nature and associated ecosystem
services and cultural values. Under Australia’s
Strategy for the National Reserves System 2009-
2030, all state and territory governments have
agreed to adopt these IUCN international standards
for defining and reporting areas of protected area
management. All Victorian formal reserves are
assigned an IUCN protected area category on the
basis of its protection status and primary land
management. The IUCN categories assigned to a
particular area may be subject to refinement from
time to time. Informal reserves are not assigned an
IUCN protected area category. The most recent map
of IUCN protected areas is presented in Figure Fo8.

There was roughly a 6% increase in overall IUCN
protected areas in Victoria between 2010 and

2020 (Table Fo5). The area of Type V (protected
landscape/seascape) and Type VI (protected area
with sustainable use of natural resources) areas
increased the most (more than 70%). Meanwhile,
Type la (Strict Nature Reserve) and Type IV (habitat
or species management area) areas increased
gradually. Type la area is protected for biodiversity
and strictly controlled to avoid any intervention.
Type Il (National parks) has the largest contribution
to Victoria's IUCN areas.

This category includes 45 national parks, 26 state
parks and 13 marine national parks. Over a decade
(2010-2020), around 50,000 hectares was added

to the category. Overall, the total increase in [UCN
area indicates that there will be more protection in
Victoria's forests, which is similar to the findings
from SoE 2018 Report. There have been significant
management efforts delivered for national parks
including the management of invasive species,
cultural values and threatened species and
communities and the continued development of
conservation action plans for all parks.

The 2019-20 bushfires burnt around 421,462
hectares. The Independent Panel for the major
event review of the 2019-20 bushfires in Victoria
found that, among national heritage places, the
Australian Alps National Parks (AANP) were heavily
impacted, totalling 330,434 hectares out of 857,048
hectares. Among the impacted areas, about 225,630
hectares (26%) of the AANP was burnt during the
2019-20 bushfires, of which approximately 104,805
hectares (12%) was impacted by high-severity fires
(Table Fob). The Avon Wilderness Park and Baw
Baw National Park components of the AANP were
not impacted. The greatest impact by extent was
recorded in the East Gippsland RFA region. More
than half of the AANP extent (117,233 ha) in this RFA
region was impacted by fire. Around 40% of this
fire-affected area was severely impacted, mostly
concentrated in or around the Snowy River National
Park. A fifth of the overall AANP extent within the
Gippsland RFA region was impacted by fire, and
more than half of the fire-affected area was burnt
by high-severity fires (38,319 ha). Table Foé shows
a number of large areas that were impacted by
high-severity fire. The largest areas within Victoria’s
component of the AANP that were impacted by
high-severity fires are located in a large part of
Snowy River National Park, areas west of Gelantipy,
the north and north-western part of Cobberas,
areas around Davies Plain, the eastern side of Lake
Dartmouth, near Mount Pinnibar, most of the Bundara
region, Mount Tabletop, Mount Selwyn, north of
Wongungarra, the west of Mount Buffalo National
Park, and east of Abbeyard.

1299. International Union for Conservation of Nature, ‘Oceania’, Switzerland, https://www.iucn.org/our-work/region/oceania Accessed 19 April 2023.
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Table Fo5: Victorian protected areas by IUCN category and informal SPZ reserves between 2010 and 2020."

Formal protection Area (ha)

IUCN category 2010 2012 2014 2016 2018 2020 for::tp:t:v::(:)a
A 380,700 388,600 421,600 421,500 475,338 475,566 82.9
1B 815,700 815,500 740,900 740,900 791,856 791,856 89.0
Ine 3,073,005 | 3106252 | 3,114,4141% | 3114479 | 3,121,786'% | 3,121,802' 90.7
1 51,300 78,000 75,500 75,600 79,778 79,838 81.3
v 43,700 47,400 47,500 47,500 47,799 58,221 52.4
v 49,200 26,800 135,200 135,200 153,134 153,134 72.3
vi 85,100 130,600 208,300 206,200 1414688 | 143410.6 42.6
AULIUCN protected areas | 4,498,705 | 4,593,152 | 4743414 | 4535179 | 4,811,158 | 4,823,827 87.0
Informal protection

SPZ 783,100 753,100 747,300 761,100 764,119 772,597 98.5
Total area 5281805 | 5346252 | 5490714 | 5296279 | 5575277 | 5596424 88.6

2 Proportion of forest cover refers to the proportion of this reserve class under forest

b Al figures are from DELWP except for information on IUCN Category Il where footnotes are provided.

1300. Department of Energy, Environment and Climate Action (DEECA), ‘Unpublished data’, Melbourne, Victoria, Accessed 2023.

1301. Ibid.

1302. Department of Sustainability and Environment (DSE) 2010, ‘National Parks Act annual report 2010', Melbourne, Victoria.

1303. Department of Sustainability and Environment (DSE) 2012, ‘National Parks Act annual report 2012', Melbourne, Victoria.

1304. Department of Environment and Primary Industries (DEPI) 2014, ‘National Parks Act annual report 2014', Melbourne, Victoria.
1305. Department of Environment, Land, Water and Planning (DELWP) 2016, ‘National Parks Act annual report 2016, Melbourne, Victoria.
1306. Parks Victoria (PV) 2019, ‘National Parks Act annual report 2018-19", Melbourne, Victoria.
1307. Parks Victoria (PV) 2021, ‘National Parks Act annual report 2020-21', Melbourne, Victoria.
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Table Fob: Impact of the 2019-20 bushfires on Australian Alpine National Parks by fire extent and high severity.'®

Central East
Australian Alpine ) . Gippsland North East
" Highlands Gippsland Total area (ha)
National Parks RFA (ha) ) RFA (ha) RFA (ha)
High fire severity - 16,484 38,319 15,630 70,433
Alpine National Park Fire extent = 29,287 67,349 32,538 129,174
Overall extent - 111,391 313,610 237,481 662,482
High fire severity = = = = =
Avon Wilderness Park Fire extent - - - - -
Overall extent - - 39,566 - 39,566
High fire severity - - - - -
Baw Baw National Park Fire extent = = = = =
Overall extent 12,665 - 118 - 12,784
High fire severity = = = 3,759 3,759
Mount Buffalo National Park | Fire extent - - - 8,509 8,509
Overall extent - - - 27,483 27,483
High fire severity - 30,613 - - 30,613
Snowy River National Park | Fire extent - 87,947 - - 87,947
Overall extent - 114,734 - - 114,734
High fire severity = 47,098 38,319 19,389 104,805
Total Fire extent - 117,234 67,349 41,047 225,629
Overall extent 12,665 226,124 353,294 264,964 857,048

Key additions to CAR Reserve System

In 2019, as part of the VFP, timber harvesting was
excluded from more than 96,000 hectares of high
conservation value state forest in IPAs. This is a major
contribution to the informal reserve, while a process
to determine permanent reservation status of IPAs

is underway. The creation of IPAs in the Strathbogie
Ranges, the Central Highlands, Mirboo North and East
Gippsland IPAs is the first step in phasing out timber
harvesting in all native forests on public land (Figure
Fo9). The IPAs include existing areas of SPZ within their
boundaries and, when combined with the additional
areas of GMZ and SMZ where timber harvesting was
excluded, it brings the total area of forest protected
in IPAs to more than 146,000 hectares.

The IPAs are a new conservation measure described
in the FFG Greater Glider Action Statement.’3%

The Greater Glider Action Statement was finalised
by DELWP in November 2019, prior to the 2019-20
bushfires impacting eastern Victoria.

The Victorian Government is undertaking a
consultation process to determine the future use and
management of the IPAs. As part of this process,
VEAC has conducted assessments of IPA values with
community engagement undertaken by the Eminent
Panel for Community Engagement (EPCE). So far,
two IPAs have been assessed through this process
(Mirboo North and the Strathbogie Ranges). '*"

1308. Major Event Review Independent Panel 2022, 'Victorian regional forest
agreements: Major event review of the 2019-20 bushfires’, https://www.
agriculture.gov.au/sites/default/files/documents/vic-rfa-mer-bushfires-
report-2022.pdf. Accessed 21 November 2022.

1309. Department of Environment, Land, Water and Planning (DELWP) 2019,
‘Greater glider (Petauroides Volans subsp Volans), action statement no. 267",
Melbourne, Victoria https://www.environment.vic.gov.au data/assets
pdf_file/0019/440371/267-Greater-Glider-2019-Action-Statement.pdf Accessed
4 July 2022

1310. Victorian Environmental Assessment Council (VEAC) 2022, ‘Assessment of
the values of the Strathbogie Ranges and Mirboo North Immediate Protection
Areas’, https://veac.vic.gov.au/investigations-: ments/current-

assessments/investigation/assessment-of-the-values-of-immediate-protection-

areas-in-the-strathbogie-ranges-and-mirboo-north Accessed 5 December 2022.
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The EPCE, in partnership with Traditional Owners,
undertook community consultation and considered
VEAC's assessments for these IPAs and
recommended that:

» The Strathbogie Ranges IPA be managed in
accordance with the principles and purposes
of a new Cultural Reserve public land category.

The Victorian Government is currently considering
these reports and recommendations by the EPCE.

Consequently, neither of the two IPA areas assessed
by VEAC have secure permanent protection. Delays
in formal protection of these, and other IPAs, could
lead to the degradation of the values held by each
IPA, including biodiversity. As IPAs contribute

to the informal reserve system, these areas do

not contribute as yet to Victoria's formal reserve
system (e.g. IUCN protected areas) until permanent
protection is afforded.

As a ‘cultural reserve' public land category
does not currently exist in Victoria’s public
land framework, the panel recommended the
definition of the reserve should be developed
through the Public Land Act, in partnership
with Traditional Owner Groups.

*  The Mirboo North IPA be managed in accordance
with a ‘conservation park’ public land category.
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Immediate Protection Areas in Victoria

The Victorian Government is immediately protecting more than 96,000 hectares of high conservation value forest
from commercial timber harvesting in Immediate Protection Areas. This is in addition to existing protections and brings
the total area of forest protected in Immediate Protection Areas to more than 146,000 hectares. The creation of these
Immediate Protection Areas — in the Strathbogie Ranges, Central Highlands, Mirboo North and East Gippsland —

is the first step in phasing out harvesting in all native forests on public land by 2030.
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Figure Fo9: IPAs in Victoria during 2019.""

1311, Department of Environment, Land, Water and Planning (DELWP) 2019, ‘lmmediate protection areas in Victoria', https://www.delwp.vic.gov.au

file/0027/556425/immediate-protection-area-maps-and-facts.pdf Accessed 5 December 2022.

data/assets/pdf
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The SoE 2018 Report identified a need for further
research to identify the benefits of different IUCN
protected areas for targeted threatened species. This
was also raised in the Major Event Review of 2019-20
bushfires in Victoria. As a part of the modernised RFA,
the Victorian Government was required to undertake
a review of the comprehensiveness, adequacy and
representativeness of the CAR reserve system in
December 2021 (Clause 66G (b) in Central Highlands
RFA). Findings from this review have not been
incorporated as this information was not publicly
available when this indicator assessment was conducted.

The 2019-20 bushfires: impacts and responses

Table Fo7 shows that Victoria's forested areas cover
8.222 million hectares, with 7.622 million hectares
in native forest, 415,000 hectares in plantations

and 162,000 hectares in the ‘other forest' category.
The 2019-20 bushfires burnt through 1.457 million
hectares of Victoria's forests, almost all of which
were covered in native forest. Almost all of the fire
extent resulting from the 2019-20 bushfires was in
the forests of north-eastern and far-eastern Victoria.
The largest fire in western Victoria was between
Warrnambool and Portland in the Budj Bim Cultural
Landscape World Heritage Area and burnt across
more than 7,000 hectares.

Table Fo7: Area and percentage of Victoria's forests burnt by forest category during the 2019-20 bushfires as at 28 April 2020."3'

Total forest area (‘000 ha)

Total area burnt (‘000 ha)

Proportion of total forest area burnt (%)

Native | Commercial Other Total Native | Commercial Other Total Native | Commercial Other Total
forest plantation forest forest forest plantation forest forest | Forest plantation forest forest
7,645 415 162 8,222 1,444 10 3 1,457 19 2.4 2.0 18

Table Fo8 presents data on the extent of the bushfires
across Victoria's six forest tenure categories:

*  Multiple-use public forest: Crown Land managed
for a range of values including timber harvesting,
water supply, conservation, recreation and
environmental protection. Significant proportions
of multiple-use forests are informal reserves
within state forests in Victoria whose management
is overseen by DEECA and where wood harvesting
is not permitted.

»  Nature conservation reserve: Crown Land managed
by PV and formally reserved for environmental,
conservation and recreational purposes, including
national parks and nature reserves.

e Other Crown Land: Crown Land held for a variety
of purposes, including utilities, mining, water
catchments and use by Indigenous communities
and whose management is overseen by DEECA.

*  Private forest: forest on privately owned land,
including Indigenous owned land.

* Leasehold forest: forest which is privately
managed on leased Crown Land and is generally
used for grazing.

* Unresolved tenure: forest for which ownership
status has not been determined.™"

The main tenure categories by area in Victoria are
multiple-use public forest (state forests) and nature
conservation reserves (e.g. national parks). These are
also the two forest tenure categories most affected
by the 2019-20 bushfires, as shown in Table Fo8.

1312.

Commonwealth of Australia 2020, ‘Forest fire area data for the 2019-20 summer bushfire season in southern and eastern Australia’, Canberra, Australian Capital Territory,

https://www.agriculture.gov.au/sites/default/files/documents/ABARES _Forest_Fire_area_2019_20_data_tables_28Apr.xlsx Accessed 19 April 2023.

1313. Department of Agriculture, Fisheries and Forestry (DAFF), ‘Australia’s forests’, Canberra, Australia, https://www.agriculture.gov.au/forestry/australias-forests Accessed 19 April 2023.
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Table Fo8: Area and percentage of Victoria's native forest burnt by the 2019-20 bushfires by forest tenure.'"

Native forest area ('000 ha)

Leasehold forest 0
Multiple-use public forest 3052
Nature conservation reserve 3367
Other Crown land 241
Private forest 984
Unresolved tenure 0
Total native forest area 7645

Native forest in burnt area (‘000 ha)

Leasehold Forest 0
Multiple-use public forest 878
Nature conservation reserve 496
Other Crown land 13
Private forest 57
Unresolved tenure 0
Total native forest in burnt area 1444

Proportion of native forest in burnt area (%)

Leasehold Forest 0
Multiple-Use Public Forest 29
Nature Conservation Reserve 15
Other Crown Land 5.3
Private Forest 5.8
Unresolved Tenure 13
Total percentage 19

Table Fo9 presents data on the coverage of the four components in Victoria's five RFAs and the spatial impact
of the 2019-20 bushfires. Table Fol10 provides further details on the impacts of the 2019-20 bushfires within
national parks, conservation reserves and state forests. It reveals that 133 reserves had between 40% and
100% of their area within the fire extent, including where 91% to 100% of their area was within the fire extent.

1314. Commonwealth of Australia 2020, 'Forest fire area data for the 2019-20 summer bushfire season in southern and eastern Australia’, Canberra, Australian Capital Territory,
https://www.agriculture.gov.au/sites/default/files/documents/ABARES Forest Fire area 2019 20 data tables 28Apr.xlsx Accessed 19 April 2023.
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Table Fo9: Impacts of 2019-20 bushfire season on the CAR Reserve system across all RFA regions.''

B T A TN Current fire High severity Total area

Y P extent (ha) fire (ha) across Vic (ha)
Dedicated Reserves: National parks and nature conservation reserves 482,094 285,462 3,900,480
Permanent protection on private land 404 130 49,025
Informal Reserves: SPZ 203,758 127,966 765,900
Prescriptions (model.led exclusmns. and ralnf(l)restl, per Mar)atgement Standa:ds 193,375 12,359 629,120
and Procedures for timber harvesting operations in Victoria's state forests)
IPAs (additional nevl/ protected areas, as identified in the Greater Glider Action 44,169 31.255 95,107
Statement No. 267)

* Prescriptions and the IPAs are not part of the CAR Reserve System but are instead considered to be related components, according to DELWP.

Table Fo10: Impacts of 2019-20 bushfire season on national parks, conservation reserves and state forests in Victoria as reported in 2020.'3'

Reserves and state forests

National parks and nature conservation reserves (per National Parks Act) 3 reserves 4 reserves 5reserves | 25reserves

Percentage of reserve within fire extent

40-60% 61-80% 81-90% 91-100%

lake parks and historical reserves)

Other conservation reserves (non-protected areas, such as regional parks,

3 reserves 5 reserves 1 reserve 36 reserves

State forests

6 reserves b reserves 9 reserves 30 reserves

The monitoring, evaluating and reporting (MER)
report also identified that in the fire-affected RFA
regions there are seven EVCs classified as having
a vulnerable or endangered status and include the
valley grassy forest, lowland forest, cut-tail forest,
damp forest and riparian forest EVCs in the East
Gippsland RFA, the montane grassy shrubland in
Gippsland RFA, and the montane wet forest in the
North East RFA. These areas have less than 60%
reserve of their extent within CAR reserves and
were heavily impacted (greater than 50% of their
extent impacted by fire) by the 2019-20 bushfires.

The JANIS criteria specifies that forest ecosystems
that are recognised as vulnerable should be
reserved for at least 60% of their remaining extent.
The MER report found that the EVC that has the
lowest protection under the CAR reserve system,
and was significantly impacted by high-severity fire,
was the montane grassy shrubland EVC (Gippsland
RFA), which had no protection under the CAR reserve
system and 56% of its extent impacted by severe fire
(Class 5 and Class 682). The MER report recommended
that the Victorian Government develop an action plan
to expand protection areas for these seven EVCs.

1315. Department of Environment, Land, Water and Planning (DELWP) 2020, 'Victoria's bushfire emergency: biodiversity response and recovery-version 2', Melbourne, Victoria, https://
www.wildlife.vic.gov.au/ _data/assets/pdf file/0030/484743/Victorias-bushfire-emergency-Biodiversity-response-and-recovery-Version-2-1.pdf Accessed 19 April 2023.

1316. Ibid.
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Indicator Fo:04 Fragmentation of native forest cover

Fo:04 Fragmentation of native forest cover

Regions(s) 2023 2023 2023 2018 2018 2018
9 status trend confidence status trend data quality
Statewide @ @ @ @
Data source(s): DELWP
Forest fragmentation by bioregion and tenure
Measure(s): ) e )
Information on genetic risk assessment for threatened species

Why this indicator?

Forest fragmentation poses significant threats to biodiversity and endangers the sustainability of ecological goods and services from
forested land. This indicator assesses genetic risks to 1,100 Victorian flora and fauna species.

Why this assessment in 2023?

Of Victoria's total land area, about 61% and 27% was classified as interior forest and forest edge in 2022, respectively. Bioregions with
the highest proportion of interior forest among forested areas are concentrated in the eastern part of Victoria. This includes the Australian
Alps (87%), the South East Corner (81%) and the South Eastern Highlands (78%) bioregions. The Riverina is the most fragmented bioregion
and has the highest proportion of forest patches (27%). Results show that state forests and parks and reserves are of high importance for
biodiversity conservation due to the high proportion of interior areas in all bioregions.

The genetic risk index shows that approximately 30% of the assessed species have high or very high genetic risk categories. The assessment
of the risk to genetic health for 138 species identified by the Victorian and Commonwealth governments is considered of immediate concern
as a result of the 2019-20 bushfires.

Due to the technical barriers to ensure accuracy, only a state-scale comparison was possible. The state-level data from 2018 and 2022
demonstrate a large increase in the area of forest edge (~1.26 million ha) and a decrease of interior areas (~0.7 million ha). The increase

in forest edge and the decrease in the total interior area may be a result of the 2019-20 bushfires as well as other major factors, including
changes in forest-extent mapping methodology and data resolution. In addition, many species increased their genetic risk as a result of the
2019-20 bushfires.

No comprehensive status assessment was conducted due to an absence of functional connectivity assessment in Victoria for different
ecosystems, as they have different response patterns to different conditions of fragmentation. The genetic risk index was used as an
alternative approach.

Forest fragmentation data were produced for two years (2018 and 2022) by bioregion and tenure, but the comparison of the two years
of data were possible at the state scale only, as data resolution deteriorated from 30 m in 2018 to 100 m in 2022, and different analytical
methods were applied in the two corresponding years. This makes data confidence rated as fair.

Summary of State of the Environment Critical data used for the 2023 assessment
2018 Report assessment
« 2023 Victorian forest fragmentation data by

*  Due to differences in mapping methodology and bioregion and tenure
improvements in satellite imaging resolution, «  Genetic risk assessment of 1,100 Victorian
it was not possible to compare the data for the flora and fauna species

SoE 2018 Report with that of previous years.
As a result, it was challenging to assess overall
trends in forest fragmentation in different
bioregions and for different forest types.

*  Peer-reviewed journal papers have found that
several threatened species are at risk due to
forest fragmentation.
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2023 assessment

Forest fragmentation is a metric to describe forest
quality using the assumption that large continuous
areas support more interacting populations and
larger, more resilient populations.''” 1318 1319 Forest
loss and the deterioration of forest health by way of
increased fragmentation poses significant threats
to biodiversity and endangers the sustainability

of ecological goods and services from forested
land.’2% 132" This indicator measures the loss of forest
cover and the spatial configuration of that loss, which
together indicates the level of fragmentation in Victoria's
forests and the likely impacts on forest-dependent
species. Statewide forest fragmentation in Victoria is
presented in Figure Fo10 which shows the extent of
forest fragmentation across the state during 2022.

Analysis of the satellite Landsat data captured at a
statewide scale in 2023 (Table Fol1 and Table Fo12)
shows:

« On average, approximately 61% of Victoria's
forest cover is classed as interior (e.g. core, non-
fragmented forest) and about 27% as edge area,
with boundaries between interior forest and
non-forest land cover (Table Fo8). Twenty-three
percent of Victoria' total land area (the sum of
Victoria's bioregions) is interior forest and about
10% is edge area (Table Fo12).

* Bioregions with the highest proportion of interior
forest among forested areas are concentrated
in the eastern part of Victoria. This includes the
Australian Alps (87%), South East Corner (81%)
and South Eastern Highlands (78%). The Riverina
is the most fragmented bioregion and also has
the highest proportion of forest patches (27%).

*  The most fragmented areas are on other
public lands in each bioregion (Figure Fo11). On
average, state forests had the highest proportion
of interior areas except for the Murray Darling
Depression, Naracoorte Coastal Plain, and
parks and reserves. The proportion of interior
area drops sharply on other public lands which
includes Commonwealth land, other public land,
and areas not classified or unattributed. The
fragmentation information by tenure classes
indicates the importance of state forests and
parks and reserves for biodiversity.

Since there is no continuous and consistent supply
of forest extent data from a single source, forest
extent mapping methodology, including resolution,
have been variable between years. In particular,
the resolution has deteriorated from 30 m in

2018 to 100 m in 2022. Forest fragmentation by
bioregion and tenure classes are not comparable
with the past data (2013 and 2018) as the classified
categories have been changed in 2022. This, as well
as the deterioration of mapping resolution, creates
difficulties in providing an overall trend of the level
of forest fragmentation in different bioregions and
forest types. Although this issue was highlighted

in SoE 2018 Report, it has not yet been addressed.
With an absence of a trend analysis, as well as

a lack of a scientific assessment of the current
status and its implications to threatened species
conservation, the Victorian Government does not
have a clear understanding of forest fragmentation
which reduces its ability to develop and implement
a strategic, evidence-based approach in managing
forest fragmentation in Victoria.

1317. Forman RTT, Godron M 1986, ‘Landscape ecology’, John Wiley, New York, United
States of America.

1318. Turner MG 1989, ‘Landscape ecology: the effect of pattern on process’. Annual
Review of Ecology and Systematics, 20, pp. 171-197.

1319. Levin SA 1992, ‘The problem of pattern and scale in ecology'. Ecology, 73(6), pp.
1943-1967.

1320. Harris LD 1984, ‘The fragmented forest. Island biogeography theory and the
preservation of biotic diversity". University of Chicago Press, Chicago, Illinois,
United States of America.

1321. Lovejoy TE, Bierregaard RO, Rylands AB, Malcolm JR, Quintela CE, Harper LH,
Brown KS, Powell AH, Powell GVN, Schubart HOR, Hays MB 1986, ‘Edge and
other effects of isolation on Amazon forest fragments'. In Soulé ME, editor.
Conservation biology: The science of scarcity and diversity. Sinauer Associates,
Sunderland, Massachusetts, USA.
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Table Fo11: Forest fragmentation in Victoria by bioregion in 2023.1322

Bioregion Edge (ha) In;;;i)or Patch (ha) Per::;?ted Trar}ii;;onal I:ir(::?ti,g? For?;ta ]area
Australian Alps 80,007 602,334 1,005 8,399 2,826 714,271 694,571
Flinders 13,251 8,969 1,248 695 2,241 41,157 26,404
Murray Darling Depression 476,057 923,701 113,698 35,138 87,429 6,356,148 1,636,023
Naracoorte Coastal Plain 137,616 98,357 5,851 10,844 13,930 421,352 266,598
NSW South Western Slopes 80,575 59,623 14,902 2,593 18,793 565,869 176,486
Riverina 84,110 31,604 57,044 6,924 28,374 2,507,926 208,056
South East Coastal Plain 145,040 86,168 42,004 7,755 38,741 1,749,585 319,710
South East Corner 193,077 987,800 9,740 12,434 16,875 1,395,433 1,219,926
South Eastern Highlands 434,107 1,949,947 42,113 20,324 59,755 3,178,804 2,506,246
Victorian Midlands 548,241 376,552 99,122 25,500 114,755 3,468,873 1,164,170
Victorian Volcanic Plain 63,845 37,777 20,070 2,127 18,925 2,355,992 142,744
Grand total 2,256,636 5,163,088 407,212 133,748 402,953 22,771,445 8,363,638

Table Fo12: Victorian forest fragmentation as the percentage of total forest area (ha) by bioregion 2023.'323

Bioregion Patch (%) Transitional (%) Edge (%) Perforated (%) Interior (%)
Australian Alps 0.14 0.41 11.52 1.21 86.72
Flinders 4.73 8.49 50.19 2.63 33.97
Murray Darling Depression 6.95 5.34 29.1 2.15 56.46
Naracoorte Coastal Plain 2.19 5.23 51.62 4.07 36.89
NSW South Western Slopes 8.44 10.65 45.66 1.47 33.78
Riverina 27.42 13.64 40.43 3.33 15.19
South East Coastal Plain 13.14 12.12 45.37 2.43 26.95
South East Corner 0.80 1.38 15.83 1.02 80.97
South Eastern Highlands 1.68 2.38 17.32 0.81 77.80
Victorian Midlands 8.51 9.86 47.09 2.19 32.35
Victorian Volcanic Plain 14.06 13.26 44.73 1.49 26.46
Grand total 4.87 4.82 26.98 1.60 61.73

1322. Department of Environment, Land, Water and Planning (DELWP), ‘Unpublished data’, Melbourne, Victoria, Accessed 2022.
1323. Ibid.
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Forest Fragmentation 2022
(Based on 2022 ABARES forext extent data )
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Figure Fo11: Relative proportion of forest fragmentation categories by region and land type in Victoria during 2022.'%

1324. Department of Environment, Land, Water and Planning (DELWP), ‘Unpublished data’, Melbourne, Victoria, Accessed 2022.
1325. Ibid.
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Fragmentation of native forest cover can often
correlate to fragmentation in populations of
Victorian flora and fauna, however, both the unique
genetic characteristics and the dispersal patterns
during different life stages of each species means
a causative link may be difficult to ascertain. As
genetic data are limited, this indicator cannot

be expanded to a species scale, although, an
assessment of genetic risk for 1,100 Victorian flora
and fauna has been undertaken utilising a wide
range of databases in order to inform genetic
intervention strategies.’? This research was the
basis for DELWP’s Genetic Risk Index noting that
there is a high degree of uncertainty in calculations
for some species due to very limited data for plants,
invertebrates and many threatened species. Despite
these limitations, the assessment does show that
around 30% of assessed species fall into the high
or very high genetic risk categories. Updates to the
risk assessment of genetic health for 138 species
identified by the Victorian and Commonwealth
governments found them to be of immediate
concern after 2019-20 bushfire event.’?’

In 2019, the RFA Scientific Advisory Panel indicated
that they are not aware of any comprehensive
assessments of the configuration of the Victorian CAR
reserve system in terms of edge effects on functional
connectivity (measures of actual ecological connections
and interactions). It requires detailed analyses which
takes into account each ecosystem’s different response
patterns towards varying levels of fragmentation.
The Panel recommended some indices of connectivity
could be calculated using existing DEECA databases
for comparison across forest tenures. However, this
has not been progressed.

Genetic diversity

Loss of genetic diversity negatively impacts on the
ability of species to adapt to environmental change
and for society to maximise the potential benefits
available from forest-dependent species. It also makes
forest ecosystems less resilient to the change. This
theme will demonstrate Victorian Government's effort
for species conservations.

1326. Kriesner P, Weeks A, Razeng E, Sunnucks P 2020, ‘Assessing genetic risks to Victorian flora and fauna', https://www.environment.vic.gov.au

file/0029/518492/Genetic-Risk-Index-Report.pdf Accessed 15 August 2022.

1327. Kriesner P, Weeks A 2020, ‘Genetic risks to Victorian biodiversity following the 2019/20 bush fire emergency’, https://www.environment.vic.gov.au

data/assets/pdf

data/assets/pdf.

file/0030/518493/Genetic-Risk-Index-Updated-Fire-Report.pdf Accessed 15 August 2022.
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Indicator Fo:05 Number of in-situ and ex-situ conservation efforts for forest-dependent species

Fo:05 Number of in-situ and ex-situ conservation efforts for forest-dependent species

Regions(s) 2023 2023 2023 2018 2018 2018
9 status trend confidence status trend data quality
. 7\
@ O @ O® @
Data source(s): DELWP, VicForests, Zoos Victoria
Measure(s): Effectiveness of in-situ and ex-situ conservation efforts for conservation of forest-dependent species

Why this indicator?

This indicator describes the extent of in-situ and ex-situ conservation efforts for native forest-dependent species. In-situ (on-site) conservation
efforts include management of parks and other protected areas, genetic and ecological conservation areas as well as timber harvesting areas
and harvesters in state forests that comply with the Code of Practice for Timber Production 2014. Ex-situ (off-site) conservation measures
include seed banks, seed orchards, conservation breeding and clonal archives.

Why this assessment in 2023?

Despite government and stakeholder investment towards improving ecological management of native timber harvesting, the spatial extent
of native vegetation areas, invasive species management and conservation breeding programs, the conservation status of forest-dependent
species is deteriorating and is assessed as poor.

Sufficient information was found from publicly available sources. However, it is unclear whether the conservation efforts are a complete
picture of the activities being delivered in Victoria, and whether their outcomes have been fully evaluated.

Summary of State of the Environment 2018 Report Critical data used for the 2023 assessment
assessment
*  Progress of in-situ conservation efforts
*  Previous SoF reports used the Actions for for Protecting Victoria's Environment -
Biodiversity Conservation system to describe the Biodiversity 2037
extent of conservation efforts for native species. +  Native timber harvesting area with
However, the system was decommissioned variable retention methods

in 2013, making comparisons with past data
difficult. The data collated by DELWP’s Natural
Environment Programs teams shows the level of
management activity for each forest-dependent
threatened species for eight action categories.

»  Seed banking status

+  Conservation breeding and/or translocations
program for forest-dependent species

* The two levels of management activity
provide a qualitative measure of conservation
efforts in Victoria. However, it is difficult to
evaluate whether the current approach has a
strong impact on achieving positive species
conservation outcomes and/or improvement in
conservation classification. The management
activities need to be linked with state-scale
monitoring programs to evaluate the effectiveness
of in-situ and ex-situ conservation efforts.
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2023 assessment

In-situ conservation effort

Released in April 2017, Protecting Victoria's Environment
- Biodiversity 2037 (Biodiversity 2037) is the Victorian
Government's response to addressing the decline in
the state’s biodiversity.”? The plan presents a long-
term vision for Victoria's biodiversity supported by
two goals: ‘Victorians value nature’ and ‘Victoria's
natural environment is healthy.’ Biodiversity 2037
sets statewide targets and contributing targets for
both goals, with contributing targets reviewed and
updated every five years. However, data collected
under the plan is for ‘any native vegetation including
forests’, thus, any achievements of targets does

not indicate direct improvements in forests. More
information on the plan’s targets and goals can be
found in the ‘Biodiversity’ chapter of this report.

DELWP'’s 2020 report on the implementation of
Biodiversity 2037 revealed that there was a net
annual loss of 6,660 habitat hectares of native
vegetation in Victoria in 2019.'32% 330 This is around
a 1,600-hectare improvement from the average
annual loss reported by DELWP in 2015. The
main contributor of native vegetation loss was
from entitled uses, exemptions, and insufficient
management of threats on freehold land while
government programs on Crown Land contributed
most to gaining habitat hectares.

Biodiversity 2037, in partnership with several
organisations, achieved a number of in-situ
conservation activities (as of 2020):

+ 865,328 hectares of sustained pest predator
control in priority locations

+ 888,328 hectares of sustained introduced
herbivore control in priority locations

« 201,857 hectares of sustained weed control in
priority locations

* 74 hectares of revegetation for habitat
connectivity in priority locations since 2017

There have been significant changes to the harvest
systems used by VicForests. Since July 2019,
VicForests have been using variable retention
harvesting in a majority of coupes. Since 2019-20,
VicForests harvested 3,281 hectares of native timber
using this technique. According to their post-harvest
monitoring program, variable retention harvesting
was found to be better in protecting wildlife as
species are found to persist within and around

the completed harvest areas.'' Importantly, this
result was based on five years of data suggesting
that long-term monitoring data is required in order
to accurately identify if species persist within
coupes subject to this treatment. Other research
further supports the approach’s environmental
benefits of this approach for certain groups of small
mammals, birds, and vascular plants.’**? However,
this research also suggested that variable retention
harvesting will still erode broader ecological and
economic contextual issues, such as water yields.
Nevertheless, this is an important example of
active adaptive management of forests and an
improvement of harvesting regimes compared to
previously used harvesting methods. Victorian
Government’s announcement on bringing forward
the end of native forest logging to January 2024 will
result in minimising environmental impact of native
timber harvesting.

Ex-situ conservation effort

Much of the conservation of threatened forest-dependent
species has focused on in-situ approaches, such

as revegetation, mitigating threatening processes
and management of habitat. Recently, ex-situ
conservation efforts have become more important
to preventing species extinction due to the rapidly
changing environment, including fire regimes.

A typical ex-situ conservation effort is seed banking.
Seed banking stores seeds to preserve genetic
diversity and are used for restoration and translocation.
Nationally, a total of 930 species, or 67.7% of nationally
listed threatened flora species, are currently represented
in Australia’s ex-situ conservation seed banks. 3%

1328. Department of Environment, Land, Water and Planning (DELWP) 2023, ‘Protecting Victoria's environment - Biodiversity 2037', Melbourne, Victoria, https://www.environment.

vic.gov.au/biodiversity/biodiversity-plan Accessed 19 April 2023.
1329. This figure includes habitats at marine, terrestrial and waterway areas.

1330. Department of Energy, Environment and Climate Action (DEECA), ‘Monitoring trends in biodiversity’, https://www.environment.vic.gov.au/biodiversity/monitoring-trends-in-

biodiversity Accessed 13 September 2022.

1331. Major Event Review Independent Panel 2022, 'Victorian regional forest agreements: Major event review of the 2019-20 bushfires’, https://www.agriculture.gov.au/sites/default

files/documents/vic-rfa-mer-bushfires-report-2022.pdf. Accessed 21 November 2022.

1332. Lindenmayer D, Blair D, McBurney L 2019, ‘Variable retention harvesting in Victoria's Mountain Ash (Eucalyptus regnans) forests (southeastern Australia), Ecological Processes,
8(2), https://ecologicalprocesses.springeropen.com/articles/10.1186/s13717-018-0156-2 Accessed 14 September 2022.

1333. Commonwealth of Australia 2021, ‘Australia state of the environment - Management approaches’, https://soe.dcceew.gov.au/biodiversity/management/management-

approaches Accessed 14 September 2022.
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In Victoria, the Victorian Conservation Seedbank
is Victoria's primary facility for the conservation of
the state’s most threatened plants and currently
holds over 2,160 collections of seed covering 1,480
taxa, including approximately half of the state’s
listed species.'* There is also a proposed project
to establish a spore bank of all fern species in
Victoria, as well as selected bryophytes and fungi.'3
In response to the 2019-20 bushfires, seeds and
the cuttings of 120 plant species were collected
from within the fire extent, including the Cobungra
wattle (Acacia ureniae), mountain celery (Aciphylla
glacialis), royal bluebell (Wahlenbergia gloriosa),
carpet sedge (Carex jackiana), alpine pepper
(Tasmannia xerophila subsp. xerophila), alpine

ash (Eucalyptus delegatensis) and spinning gum
(Eucalyptus perriniana).’3%

Ex-situ conservation of threatened species in zoos

or aquariums has also risen significantly due to
recent disturbances, such as 2019-20 bushfires. Zoos
Victoria runs the Fighting Extinction conservation
breeding programs for 27 locally threatened species
(predominantly terrestrial vertebrate fauna) as a
part of their Wildlife Conservation Master Plan 2019-
24.'%7 |n 2020-21, 19 of the 27 Fighting Extinction
species were those that had been impacted by the
2019-20 bushfires. The zoo’s 2020-21 animal inventory
report showed that the Fighting Extinction program
released five threatened forest-dependent species
into protected habitat to help re-establish and bolster
wild populations and seven threatened forest-
dependent species went in captivity (Table Fo13).3%

Table Fo13: Number and destination of forest-dependent species that were in captivity and released during 2021.'%%"

Species Captivity/Release Number Destination

Amphibians

Giant burrowing frog Captivity 158 Melbourne Zoo

Baw Baw Frog Release 350 Mount Baw Baw

Spotted tree frog Captivity 28 Healesville Sanctuary

Birds

Eastern bristlebird Captivity 15 Melbourne Zoo

Eastern Bristlebird Release 8 Croajingalong National Park (Howe Flat)
Helmeted honeyeater Captivity 1 Healesville Sanctuary

Helmeted honeyeater Release 60 Yellingbo Nature Conservation Reserve
Helmeted honeyeater Release 32 0'Shannassay

Yellow-tufted honeyeater Release 2 Yellingbo Nature Conservation Reserve
Yellow-tufted honeyeater Captivity 8 Healesville Sanctuary

Mammals

Leadbeater’s possum Captivity 19 Healesville Sanctuary

Leadbeater's possum Release 7 Mount Donna Buang (highland)
Leadbeater’s possum Release 11 Wallaby Creek

Leadbeater's possum Release 4 Yellingbo Nature Conservation Reserve
Reptiles

Guthega skink Captivity 5 Healesville Sanctuary

1334.

seminar_notes - royal botanic_gardens.php#seedbank Accessed 20 April 2023.

1335.
1336.

Ibid.

https://www.wildlife.vic.gov.au

State Wide Integrated Flora and Fauna Teams (SWIFFT) 2021, 'SWIFFT Seminar Notes 29 July 2021 - Royal Botanic Gardens', https://www.swifft.net.au/cb pages/swifft

Department of Environment, Land, Water and Planning (DELWP) 2020, ‘Victoria's bushfire emergency: Biodiversity response and recovery- Version 2', Melbourne, Victoria,
data/assets/pdf_file/0030/484743/Victorias-bushfire-emergency-Biodiversity-response-and-recovery-Version-2-1.pdf Accessed 20 April 2023.

1337.

More information on the 27 species can be found at https://www.zoo.org.au/fighting-extinction/local-threatened-specie:

Accessed 20 April 2023

1338.

Zoos Victoria 2021, ‘Animal Inventory’, https://www.zoo.org.au/media/5358/inventory-report-2020212.pdf Accessed 14 September 2022.

1339. Ibid.
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The Victorian Government allocated significant in-
situ and ex-situ efforts to tackle biodiversity decline
in Victoria. However, conservation status of VEAC's
forest-dependent species has been worsened, and
some species were critically impacted, by the 2019-
20 bushfires. Despite Government and stakeholders
investing into more ecological management of native
timber harvesting and increasing the extent of native
vegetation areas, invasive species management
and captive breeding programs, the deterioration
in conservation status of forest-dependent

species requires a status assessment of poor. This
suggests that more investment on conservation
effort may need to be allocated. One example at

the national scale is the Federal funding of $225
million to arrest the decline of 110 species and 20
places, such as the Australian Alps. Using USA’s
success on species recovery, research estimated
that Australia would need around $1.7 billion per
year for conserving wildlife."° Furthermore, while
conservation programs have been progressing for
forest-dependent species, it is still unclear what
the program’s impact on conservation status of
forest-dependent species is, thus, the trend for this
indicator is assessed as unclear.

Species diversity

A key objective for the conservation of biological
diversity is minimising the rate of population decline.
Changes in population levels and distribution of
species may also provide an early warning of
ecosystem stability and resilience.

This report has two relevant indicators for this
sub-theme which showed that there was a decline
in the status of key forest-dependent species and
an increased risk of invasive species on native
forest species as a result of 2019-20 bushfires.

Kinglake National Park.
Credit: James Geer.
© Parks Victoria.

1340. Wintle, BA, Cadenhead, NCR, Morgain, RA, Sarah ML, Sarah AB, Matthew CMA, Hugh PP, James EMW, Martine M, David AK, Stephen TG, John CZW, David BL 2019, ‘Spending to
save: What will it cost to halt Australia's extinction crisis?" Conservation Letters. 12, pp. 12682, https://doi.org/10.1111/conl.12682 Accessed 20 April 2023.
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Indicator Fo:06 The status of forest-dependant species at risk of not maintaining viable breeding populations,
as determined by legislation or scientific assessment

Fo:06 The status of forest-dependent species at risk of not maintaining viable breeding populations, as

determined by legislation or scientific assessment

REqIonals) 2023 2023 2023 2018 2018 2018 .
status trend confidence status trend data quality

Statewide @ @ @ @ @

Data source(s): DELWP

Measure(s): Number, abundance and distribution of threatened forest-dependent species

Why this indicator?

This indicator describes the status of known forest-dependent species in Victoria and provides information to improve their conservation
status and formal designation.

Why this assessment in 2023?

The conservation status of 75 species of VEAC's 84 threatened forest-dependent species is threatened (critically endangered,
endangered or vulnerable) under the FFG Act. As a result of the 2019-20 bushfires, 22 forest-dependent species of VEAC's threatened
forest-dependent species were identified to be of most concern, because proportions of their modelled habitat were within the fire
extent or affected by high-severity fires. The Victorian Government has applied protection measures applied to those species that were
impacted by 2019-20 bushfires and have potential to be impacted by forestry operations. However, the impact of the 2019-20 bushfires
has been severe for many forest-dependent species in Victoria, leading to the degradation of their conservation status.

DELWP's prompt response to the 2019-20 bushfires to identify their impact on forest-dependent species, combined with findings from
the Major Event Review of the impact on RFAs, and the SoE Biodiversity Update Report, provided sufficient data to assess this indicator.

Summary of State of the Environment 2018 Report Critical data used for the 2023 assessment
assessment
«  Major Event Review of the 2019-20 Bushfires
* Since 2013, the only species group having its «  State of the Environment Biodiversity
conservation status updated is vascular plants, Update Report

which was done in 2014. However, assessing
changes in DELWP's advisory list related to
plants can be misleading due to the frequent
changes in botanical nomenclature.

* RFA Threatened Species and Communities
Risk Assessment reports

*  Except for the 36 species that were added, the
status of the other 461 species has not been
changed. Vascular plants represent by far the
greatest proportion of these species. This might
be due to greater knowledge and awareness of
vascular plants within the scientific community,
and their relative ease of detection.

»  Since 2007-08, no changes have been observed
in the number of rare or threatened amphibians.
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2023 assessment

The SoE Biodiversity Update Report assessed the
conservation status of the 84 VEAC threatened
forest-dependent species, including the impact

of timber harvesting activities on their number,
abundance and distribution. Of the 84 species
forest-dependent species, 75 are listed on the FFG
Threatened List (see Table 79 in SoE Biodiversity
Update report) with some impacted by the 2019-20
bushfires to varying degrees. DELWP’s August 2020
report on the bushfires, along with the biodiversity
response and recovery, identified the species of
most concern, which are having proportions of
their modelled habitat within the fire extent or
affected by high-severity fires.’™' A comparison of
DEECA's species of most concern with VEAC's forest-
dependent species list reveals that those species of
most concern were:

* 10 of 15 mammal species

«  four of 15 listed bird species

- five of eight listed frog species

« four of five listed reptile species

« three of nine listed fish species

* none of one listed spiny crayfish species
» six of 22 listed plant species.

The Victorian Government completed a risk
assessment for threatened species and communities
potentially affected by forestry operations across
five RFA regions as a part of the modernisation of the
Victorian RFAs. In 2020, risks were assessed for 70
species and nine ecological communities (Tranche

1 Risk Assessment). Some threatened species and
communities included in the assessment were the
Leadbeater’s possum, southern greater glider, large
forest owls, long-footed potoroo, giant burrowing
frog, cool temperate rainforest and aquatic species.

1341. Department of Environment, Land, Water and Planning (DELWP) 2020, ‘Victoria's
bushfire emergency: Biodiversity response and recovery- Version 2, Melbourne,
Victoria, https://www.wildlife.vic.gov.au/ data/assets/pdf file/0030/484743
Victorias-bushfire-emergency-Biodiversity-response-and-recovery-Version-2-1.
pdf Accessed 20 April 2023.

1342. Major Event Review Independent Panel 2022, ‘Victorian regional forest
agreements: Major event review of the 2019-20 bushfires’, https://www.
agriculture.gov.au/sites/default/files/documents/vic-rfa-mer-bushfires-
report-2022.pdf. Accessed 21 November 2022.

The identified hazards identified through the risk
assessment were:

* pest plants and animals

* inappropriate fire regimes

+ climate change

« forestry operations

*  bushfire management

* roads and strategic fuel breaks

+ other (e.g. disease, recreation, pollution).

The process identified interim measures (interim
enforceable protections) to protect threatened
species and communities from hazards posing
significant or high risks in the short-term following
the 2019-20 bushfires. Most interim measures were
targeted within fire-affected regions, ensuring species
and communities impacted by bushfire were supported
during their recovery. Species and communities were
prioritised for interim action through spatial analysis,
literature review, interviews with experts, and updates
from scientists conducting field reconnaissance after
the 2019-20 bushfires. This prioritisation identified

32 species and communities at the greatest risk of
serious, or irreversible, environmental damage in
the short term.

The next stage of the Tranche 1 risk assessment
process involved assessing the requirement

for permanent protections. In September 2022,
permanent protections were finalised for 20
species and two communities. These species and
communities were identified through spatial
analysis, literature review and expert elicitation.

The Victorian RFAs use the new terminology
‘listed species and communities’. This is defined

as species, taxa or communities listed under Part
13 of the Environment Protection and Biodiversity
Conservation Act 1999 or Part 3 of the FFG Act
that are, or have the potential to be, impacted by
forestry operations. The Victorian Government’s
first step to protect listed species and communities
was to identify the species which are relevant to
the definition in RFAs. The Independent Panel of
Major Event Review of 2019-20 bushfires indicated
that there are various provisions under the RFAs
for listed species and communities where a link

to exposure to forest operations is not relevant.'*2
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Under its forest management system, Victoria

is required to use its best endeavours to protect
important populations, sufficient current and future
habitat in the CAR reserve system and to maintain or
restore ecological management regimes to ensure
their viability. Therefore, the Panel recommended

to ‘consider the impacts of the major event on listed
species and communities across all land tenures
regardless of the potential impact from forestry
operations’ (Recommendation 36 v.).

Between 2018 and 2023, the event that caused the
greatest impact on species and communities was the
2019-20 bushfires. The Independent Panel reported
that as a result of the bushfires, 46 species out of

70 listed species included in the Tranche 1 Risk
Assessment were within the fire extent.' Of these,
15 species had more than 50% of their extent burnt
and the following listed species were exposed to
high-severity fires across more than 50% of their
overall extent: roundsnout Galaxias, East Gippsland
galaxias, Betka bottlebrush, Mallacoota burrowing
crayfish, Orbost spiny crayfish and eastern she-

oak skink. Another two listed species, the diamond
python and Watson'’s tree frog, have had at least 50%
of their habitat impacted by multiple high-severity
fires since 2000. Four out of nine listed communities
were impacted by the 2019-20 bushfires, with the
warm temperate rainforest community suffering
the greatest impact.’** The Alpine sphagnum bogs
and associated fens community has had about one-
quarter of its extent impacted by multiple fires since
2000, including the 2019-20 bushfires.

The Independent Panel for the Major Event Review
report identified that:

For 35 of the 1,994 FFG Act listed species,
including 21 species listed as critically
endangered, there is no data available within
the biodiversity databases that would enable
assessments to be undertaken to identify
potential impacts associated with the 2019-20
bushfires. The Panel’s analysis suggests that
the distribution of seven of these critically
endangered species potentially occur within
the extent of the 2019-20 bushfires and
would therefore benefit from early effort to
update distribution information and assess any
impacts from these bushfires.’ 34

The Panel also found that the application of the
precautionary principle and tailored adaptive
responses in fire-affected areas is a sound approach
to mitigate the risk of serious or irreversible damage
from timber harvesting. However, in 2022, the Panel
recommended to include an assessment of outcomes
of the action plans for the 32 prioritised species and
communities for introducing permanent protections.

In mid-2021, DELWP completed the risk assessments
for the platypus and little eagle. Based on the
findings of these risk assessments, there was no
requirement for interim protections to manage risks
from forestry operations for either species in the
short-term. Tranche 2 Risk Assessments of 61 newly
listed threatened species under the FFG Act were
completed in September 2022.%*¢ The assessments
identified 32 species to be at significant or high risk
from forestry operations. Among the 32 species, nine
species were related to plantations and 23 species
were related to native forestry operations. Some 19
species were identified to require interim protections
relating to forestry operations, including three
species of spiny crayfish, seven rainforest affiliated
species, and nine restricted and limited range plant
species. These protections will be complemented by
an assessment of the requirement for permanent
protections for any of the 61 species in 2023.

1343. Major Event Review Independent Panel 2022, 'Victorian regional forest agreements: Major event review of the 2019-20 bushfires’, https://www.agriculture.gov.au/sites/default

files/documents/vic-rfa-mer-bushfires-report-2022.pdf. Accessed 21 November 2022.

1344. Ibid.
1345. Ibid.

1346. Department of Environment, Land, Water and Planning (DELWP) 2022, ‘Threatened species and communities risk assessment - tranche 2 risk assessment and interim
protections’, Melbourne, Victoria, https://www.environment.vic.gov.au/__data/assets/pdf_file/0031/595039/Tranche-2-Risk-Assessment-and-Interim-Protections-Report-

September-2022.pdf Accessed 20 December 2022.
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Following the implementation of any permanent
protections, new or updated action statements will
be prepared for all species and communities subject
to risk assessments, as required under the FFG

Act. More detailed management plans will also be
prepared for some species and communities. These
action statements and management plans will be
based on a detailed assessment of the management
actions necessary for the conservation of each species
and community. All hazards, as well as all relevant
social and economic factors, will be considered in
their preparation. Stakeholder consultation during
the development of the action statements will help to
ensure proposed management actions are feasible
and proportionate. Other than Government'’s effort
to conserve and protect forest-dependent species
from forestry operations, it is also important to
understand the life history of those species for making
sound management decisions and valid scientific
conclusions. Presence or absence of a species from
a collection of landscape units is a widely used
concept for wildlife management.”*” Use of presence/
absence records for assessing population condition,
and potential deterioration, could be misleading in
certain circumstances unless repeated surveys within
a relatively short timeframe are delivered.’®*® In
Victoria, most existing data relates to presence/
absence records of species rather than detailed
information regarding key life history processes,
such as recruitment and mortality rates, abundance
and measures of genetic diversity. A more holistic
approach in assessing population condition for forest-
dependent species is required to better understand
the species and achieve conservation outcomes.

Great Otway National Park.
Credit: Christian Pearson.
© Parks Victoria.

1347. MacKenzie DI 2005, ‘What are the issues with presence-absence data for wildlife managers?’, Journal of Wildlife Management, 69(3), pp. 849-60, http://www.jstor.org/

stable/3803327. Accessed 19 December 2022.
1348. Ibid.
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Indicator Fo:07 Degree of disturbance to native forest species caused by invasive species

Fo:07 Degree of disturbance to native forest species caused by invasive species

Regions(s) 2023 2023 2023 2018 2018 2018

9 status trend confidence status trend data quality
Statewide @ @ @
Data source(s): DELWP

Status of environmental weeds
Measure(s): Government's works to mitigate disturbance by invasive species
Status of deer abundance and distribution

Why this indicator?

Invasive species are one of the major threats to Victoria's biodiversity. In forest ecosystems, the threats caused by invasive species
include species competition, transmission of diseases and soil degradation. This indicator assesses the current state of disturbance
caused by invasive species and how their impact has changed with future estimations.

Why this assessment in 2023?

As well as reducing native wildlife populations, the 2019-20 bushfires reduced populations of feral cats and foxes. However, the removal
of refugia, such as shrubs, grass cover and hollow logs, as a result of the bushfires promoted higher levels of predation by these
invasive animals on native wildlife. To tackle this issue, the Victorian Government invested in implementing invasive species control
activities, including aerial shooting. However, given that there is uncertainty about the effectiveness of the Government’s efforts in
controlling invasive species to protect native forest-dependent species, the status is rated as fair.

The Government has a strategy for controlling invasive species that includes research on the abundance and distribution of deer species
and investment in weed management and aerial shooting. However, the discontinuation of data (impact and distribution of weeds,
insects and pathogens) that were included in the SoE 2018 Report has resulted in a trend assessment in 2023 of ‘unclear’.

There is sufficient information on the status of invasive species and on the Government’s management response to tackle invasive
species. However, estimations of the abundance and distribution of deer species are needed in order to identify the impact of
government response activities, like aerial shooting and weed removal.

Summary of State of the Environment Critical data used for the 2023 assessment
2018 Report assessment
* Progress in Bushfire Biodiversity Response and

* The data shows that the proportion of weed Recovery (BBRR) program
species to total species is highest in the New - Progress in the Weeds and Pests on Public Land
South Wales Southwestern Slopes bioregion program
(24%) and the Riverina bioregion (20%).

* Change in advisory list of environmental weeds
* For most identified pathogens and insect agents in Victoria

in Victoria, damage during the reporting period
has stabilised or decreased. But a few species,
including the red gum basket lerp, Dothistroma
needle blight, Mycosphaerella leaf disease,
cypress canker and Phytophthora cinnamomi
have expanded their distribution and impact.

«  Estimation of economic cost of deer impact on
the broader Victorian community
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Invasive species are any species that are non-native
to a particular Victorian ecosystem, and whose
introduction and spread causes adverse sociocultural,
economic and/or environmental impact. As invasive
species often do not have natural predators in the
ecosystems in which they have become introduced,
they can spread, reproduce and out-compete compete
native species for habitat at a relatively higher rate,
causing severe ecological degradation. Understanding
the degree of disturbance caused by invasive species
can provide an indication of the effectiveness of
management and control actions and assist with the
evaluation of policy responses. The most significant
disturbance that caused an increased threat of
invasive species in Victorian forests was the 2019-
20 bushfires. Large herbivores, such as deer and
feral goats, can quickly move into new areas after a
fire and seriously damage vegetation by preventing
successful regrowth of native plants following the fire
and introduce weeds. The 2019-20 bushfires reduced
population of feral cats and foxes just like native
animals. However, the removal of refuges, such as
shrubs, grass cover and hollow logs, as a result of the
bushfires acted in promoting these invasive animals to
become more efficient predators of native wildlife.

In response to the 2019-20 bushfires, the Victorian
Government allocated $25 million towards threat
management as a part of the BBRR program
(‘intensified and sustained management of threat’
section). This program is to reduce the impact of
introduced animals and weeds on the survival

and recovery of threatened species in fire-affected
areas. Some key actions include aerial shooting of
introduced pest animals on public land, targeted
ground control of introduced pest animals and
targeted weed control. Additionally, the Australian
Government'’s Regional Fund for Wildlife and Habitat
Bushfire Recovery also provided funding of $6.2
million. Support for landscape-scale weed and pest
projects was also provided through the Weeds and
Pests on Public Land program as well as $1 million
from PV each year.

The BBRR program achieved 17,000 hectares of
weed management as of 2022. Additionally, the
advisory list of environmental weeds in Victoria
has been updated as part of this program. This
list provides general advice to conservation
managers on the relative risks posed by different
environmental weeds and the relative urgency

of managing them across Victoria’s natural
ecosystems.”* There is now a total of over 1,800
taxa on the updated list, including 34 species new to
the list since 2018 (Table Fol4).

Table Fol4: Changes to the advisory list of environmental weeds in Victoria from 2018 to 2022.3%°

Advisory list of environmental weeds in Victoria

2018 number 2022 number

Environmental weeds 1235 1251
Species that are native to Victoria but have become naturalised well beyond their pre-European distribution 49 52
Species that have been previously naturalised but are not considered to be extinct in the wild 13 13
Species currently considered to be casual or ruderal in Victoria = 360
Species that are likely to become environmental weeds in Victoria in the future 82 86
Vascular and non-vascular plant species 1786* 1810*

*Note: These figures are based on the number of species that are listed under the Advisory list in 2022. The list includes species that are
native to Victoria but have become naturalised well beyond their pre-European distribution’ as environmental weeds.

1349. White M, Cheal D, Carr GW, Adair R, Blood K, Muir A, Meagher D 2022, ‘Advisory list of environmental weeds in Victoria 2022, Heidelberg, Victoria, https://www.environment.vic.
gov.au/__data/assets/excel_doc/0027/563607/Advisory-list-of-environmental-weeds-in-Victoria_20 Lsx Accessed 12 August 2022.

1350. Ibid.
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The government estimates that aerial shooting
activities resulted in an improvement of the
likelihood of future survival for 22 animal and 72
plant species most at risk after the 2019-20 bushfires,
including the brush-tailed rock wallaby, alpine water
skink, and eastern bristlebird.'' However, this does
not indicate that the long-term viability of these
species has not been improved by aerial shooting
post-fire. Instead, the aerial shooting activities could
reduce impacts from invasive species, including deer
on habitat recovery following fire. The Arthur Rylah
Institute (ARI) analysed data from aerial shooting
operations in eastern Victoria between February
2020 and May 2021 to determine the effectiveness

of aerial control of deer. The analysis indicates that
the aerial shooting operations resulted in significant
reduction of Sambar deer population for some
national parks, including Mount Buffalo National Park
and Snowy River National Park. Their final report on
this analysis will be released in 2023.

There has been growing concern regarding
increasing deer population (mostly sambar deer),
but it is unclear how the government's current
effort, including aerial shooting, is sufficient to
reduce the population of deer in the state. The 2020-21
State Budget provided $4.4 million per year for the
development and implementation of regional deer
control plans under the Victorian Deer Control
Strategy for four years. It is unclear whether current
funding would be sufficient to reduce impacts on
priority values. ARI has been undertaking a research
project under the Victorian Deer Control Program,
which includes an assessment of the abundance
and distribution of the major deer species at sub-
regional, regional, and statewide scales. This will
enable the government to assess trends in the
distribution and population of deer populations,
which could lead to strategic management of

deer species for protection of priority areas

The Invasive Species Council reported that there
could be upwards of 1.7 to 4.6 million deer by 2050
in Victoria if no significant management action is
taken.'™2 The report also indicated the cost arising
from deer to the broader community could be up to
$2.2 billion over the next 30 years. Among this cost,
it is estimated that $269 million to $365 million in
economic costs will be incurred from lost forestry
production in plantations due to deer grazing and
trampling. Additionally, it is estimated that there
will be a further $308 million to $474 million in
social costs from reduced recreation and use of
Victorian national and state parks due to the impact
of deer. This report indicates the importance of the
Government'’s control plans to the industries that
rely on native forest.

As there has been discontinuation of the 2018

data, there could be no assessment of the trend

in disturbance to native forest species in Victoria.
Based on the uncertainty of the effectiveness of

the government'’s effort to tackle invasive species
to protect native forest species, which includes
introduced herbivore control across 680,000 hectares,
the current status for this indicator is listed as fair.

Ecosystem health

A decline in forest ecosystem health and vitality
may have significant economic, social and ecological
consequences for Victorian community, including

a loss of forest benefits and the degradation of
environmental quality. Monitoring and maintenance
of forest ecosystem health is the foundation of
sustainable forest management. Indicators under
this sub-theme focus on the impact of natural and
human-induced disturbances on forest health and
vitality. Disturbances include fire, climatic events,
planned burning and road management.

1351. Department of Environment, Land, Water and Planning (DELWP) 2022, ‘Managing invasive species after fire', https://www.environment.vic.gov.au/invasive-plants-and-animals
managing-invasive-species-after-fire? ga=2.105658816.279746837.1660276966-419823010.1651546729 Accessed 20 April 2023.

1352. Invasive Species Council 2022, ‘Counting the doe: an analysis of the economic, social and environmental cost of feral deer in Victoria' https://invasives.org.au/wp-content
uploads/2022/06/Counting-the-doe-the-economic-impacts-of-feral-deer-in-Victoria.pdf Accessed 12 August 2022.
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Indicator Fo:08A Scale and impact of agents and processes affecting forest health and vitality
- mortality, dieback, canopy health

Fo:08A Scale and impact of agents and processes affecting forest health and vitality -

mortality, dieback, canopy health

FEE) 2023 2023 2023 2018 2018 2018 .
status trend confidence status trend data quality

Statewide @ @

Data source(s): DELWP

Measure(s): Degree of leaf damage based on mortality, crown dieback and crown defoliation

Why this indicator?

Forest health and vitality are related to a number of natural disturbances that are strongly influenced by climate. In Victoria, natural
disturbances can include fire, non-native species invasions, floods, disease outbreaks and climatic events, such as windstorms, extreme
temperatures and millennial drought events. These events influence the composition, structure and functions of forests.

The effects of such disturbances, however, are not always negative. Rather, they can be an important part of natural processes essential
to the long-term health of ecosystems. Forests have evolved to survive and regenerate from certain natural disturbances. However,
recently there have been major shifts in the frequency, scale and intensity of agents and processes that can cause significant disruptions
in forest ecosystems, resulting in a dramatic increase in the susceptibility of forest health and vitality. Capturing these shifts through
monitoring programs is vital, as predictions indicate that forest ecosystems will be increasingly exposed to these events due to climate
change.

Why this assessment in 2023?

There are insufficient data to determine the current status and trend of forest health and vitality. Assessing the status and trend of
tree mortality, dieback and canopy health indices is not possible due to lack of comprehensive analyses that use information on the
occurrence of processes or agents impacting on forest ecosystem health and vitality, including fire, climatic events, grazing, pathogens,
weeds, pests and land clearing.

Summary of State of the Environment 2023 assessment

2018 Report assessment
Forest health and vitality are critically related to a

«  The robustness of previous datasets is weaker variety of natural disturbances, which are strongly
than the 2018 dataset, preventing comparison of influenced by climate. In Victoria, natural disturbances
current and past data. can include fire, non-native species invasions, floods,

disease outbreaks and climatic events such as
windstorms, extreme temperatures and millennial
drought events. All of these events influence the
composition, structure and function of forests.

» Across all Victorian bioregions, the average
percentage of areas showing mortality, crown
dieback and impacted canopy health are 14.3%,

20.3% and 23.3%, respectively.
The effects of such disturbances are not always

negative, rather, they can be an important part of
natural processes essential to the long-term health
of ecosystems. Forests have evolved to overcome
and regenerate from certain natural disturbances.
However, there have been major shifts recently in
the frequency, scale and intensity of the agents and
processes that can cause significant disruptions

in forest ecosystems, resulting in a dramatic
increase in the susceptibility of forest health and

Critical data used for the 2023 assessment

» New data were unavailable for this indicator
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vitality. Capturing these shifts through monitoring
programs is vital, as predictions indicate that forest
ecosystems will be increasingly exposed to these
events due to climate change.’%

Condition of the forest canopy is used globally as an
indicator of forest health.'* This report presents
three measures of tree-canopy quality: mortality,
crown dieback and canopy health. Mortality is
defined as the proportion of the stand basal area
(m?/ha) in dead trees.'% Crown dieback is the
amount of withered branches within the canopy,
often over a certain period and is measured by the
VFEMP as the proportion of dominant branches in
tree crowns lacking living foliage. Canopy health

is assessed through the amount of defoliation and
discolouration of the crown canopy. This is measured
as the percentage of existing foliage over an
estimated foliage volume.

Between 2018 and 2023, field assessments of VFMP
plots have been restricted due to COVID-19 as well
as physical damage on some plots as a result of
2019-20 bushfires. The data collected during targeted
survey periods does not provide scientifically

robust trend analyses in canopy health as the base
data collected in 2018 were from the whole plots.
Therefore, the data provided in this report cannot be
compared with that of the SoE 2018 Report.

As a result of a wide confidence interval of the
mortality rate in every forest tenure, and in each
bioregion (Figure Fo12), it is difficult to identify
significant differences between bioregions, parks
and reserves and state forests. Although, there were
differences detected for the Australian Alps, Murray
Darling Depression, NSW South Western Slopes

and Riverina bioregions where a higher mortality
rate was identified within parks and conservation
reserves compared to state parks.

On average, the crown dieback by bioregion was
between 11% and 25% out of total large-tree basal
area (Figure Fol3). Bioregions with more than 20%
dieback rate included the Murray Darling Depression,
Naracoorte Coastal Plain, South East Coastal Plain
and Victorian Volcanic Plain. The eastern parts

of Victorian bioregions (South East Corner, South
Eastern Highlands and Australian Alps) were found
to have lower rates of dieback. When comparing
parks and reserves with state forests, the South
East Coastal Plain bioregion had the greatest
difference, with a proportion of dieback rates in the
parks and reserves area being about 60% greater
than in state forests. The Riverina bioregion was also
found to have a similar pattern. On the other hand,
the state forests within the Naracoorte Coastal Plain
and Victorian Volcanic Plain bioregions had higher
dieback rates than park and conservation reserve
by a third. These differing patterns may be due to a
range of factors, including different site conditions,
management history and current uses.

At the bioregion level, canopy condition was worst
affected in the Naracoorte Coastal Plain and the
centre of the South Eastern Highlands. Due to a wide
confidence interval, bioregions in eastern Victoria
had no statistically significant difference between
state forests and parks and conservation reserves
(Figure Fol4).

Figure Fo15 summarises average canopy health
affected for measured plots by bioregion. Plot-
derived canopy health data were interpolated
across the state using the kriging method in ArcGIS
software that is widely used for spatial analytics
(Figure Fo15). This method is a geostatistical
technique that can predict certain status, in this case
canopy health, based on a scattered set of spatial
data points from field measurements through the
VFMP. This method has been used internationally
to estimate forest cover and forest health.!3% 1357

The SoE 2018 Report concluded that it would

be counterproductive to determine the current
status of forest health and vitality in Victoria using
tree mortality and dieback rate, as there is no
comparative threshold. This is also applicable to this
report as comparative analysis is still not available.
This highlights the need to detect changes in the
condition of Victoria's forests as it could lead to
developing strategies and management actions

to mitigate deterioration.

1353. lan F 2009, ‘Fires, forests and futures: The ANU Westoby lecture’. Australian Forestry, 72(4), pp. 195-205.

1354. Stone C, Haywood A 2006, ‘Assessing canopy health of native eucalypt forests', Ecological Management and Restoration, 7, pp. S24-S30.

1355. Basal area is the cross-sectional area of a tree's trunk, measured at 1.3 m above the ground.

1356. Dindaroglu T 2014, ‘The use of the GIS Kriging technique to determine the spatial changes of natural radionuclide concentrations in soil and forest cover’, Journal of

Environmental Health Science and Engineering, 12(1), pp. 130.

1357. Conkling BL 2011, ‘Forest health monitoring: 2007 national technical report’. General Technical Reports SRS-147, Asheville, NC, US Department of Agriculture Forest Service,

Southern Research Station, 147, pp. 1-59.
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Figure Fo12: Mortality as a proportion of total dead basal area to total live basal area for large trees by bioregion in Victorian
parks and conservation reserves and state forests during 2023."%%®
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Figure Fo13: Average canopy dieback and defoliation rates within sampling plots by bioregion in Victorian parks and conservation

reserves and state forests during 2023."%*

1358.

1359.

Department of Energy, Environment and Climate Action (DEECA), ‘Unpublished data’, Melbourne, Victoria, Accessed 2023.
Ibid.
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Figure Fo14: Canopy health as characterised through discolouration and defoliation by bioregion in Victorian parks and
conservation reserves and state forests during 2023.'3°
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Figure Fo15: Crown health as characterised by defoliation and discolouration in Victoria during 2023.7%¢'

1360. Department of Energy, Environment and Climate Action (DEECA), ‘Unpublished data’, Melbourne, Victoria, Accessed 2023.
1361. Ibid.
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Indicator Fo:08B Scale and impact of agents and processes affecting forest health and vitality
- bushfire-affected area and climate

Fo:08B Scale and impact of agents and processes affecting forest health and vitality -

bushfire-affected area and climate

Regions(s) 2023 2023 2023 2018 2018 2018

9 status trend confidence status trend data quality
®© ©® @ ® @
Data source(s): DELWP

Bushfire-affected area (ha)
Measure(s): Annual mean temperature, by year
Number of unusually warm days, by year

Why this indicator?

Victoria's forests are impacted by a range of disturbances, both natural and human-induced. It is important to monitor the impact of
major disturbances that could negatively affect the health and vitality of Victoria's forests.

Why this assessment in 2023?

Considering the impact of the 2019-20 bushfires on tolerable fire interval (TFI), it could be estimated that ecosystem resilience has
been severely affected. Academic research has identified that even fire-tolerant species altered their composition, making forests more
flammable for future fires. Further work to assess and monitor these changes is required.

Bushfire-impacted areas have been increasing. Since 2000, the area exposed to multiple high-severity fires now exceeds 276,000 hectares,
and this is expected to continue to increase as Victoria's climate continues to get warmer and drier as a result of climate change.
Furthermore, the amount of area burnt while vegetation was below TFI increased significantly as a result of the 2019-20 bushfires. As a
result of increased fire frequency and intensity, it is unclear how forests in Victoria would respond to this changed fire regime.

There is sufficient information regarding bushfire impacts and climate, but there is a growing need for information regarding the impact
of changed fire regimes on forests.

Summary of State of the Environment * The extent of bushfire-affected area has been
2018 Report assessment decreasing since 2003. However, annual mean
temperature and the number of unusually warm

+  Between 2013 and 2018, the most damaging days were increasing, so this declining trend in
bushfire was the Wye River-Jamieson Track fire, bushfire-affected area could reverse in the future.
ignited by lightning on 19 December 2015. The +  The Victorian climate has been gradually warming
fire exceeded control lines on Christmas Day since the 1950s. Since the SoE 2013 Report, every
under extreme weather conditions, burning 2,520 year has been among the top-ten warmest in
hectares of national park and private properties, Victoria on record, with 2014 being the second-
with an estimated 160 houses impacted. warmest year on record (behind 2007)."%2 The

- Between 2013 and 2014, Victoria experienced its temperature increase is observed in both
most significant fire season since 2008, which daytime (maximum) and overnight (minimum)
challenged emergency services and Victorian temperatures, with the greatest level of warming
communities. Across the season, Victoria had in summer (0.14 °C increase per decade) and the
19 days of severe and extreme fire danger smallest in winter (0.06 °C increase per decade).

ratings, and 16 days of total fire ban. More
than 463,000 hectares of public and private
land were burnt, and 80 residences destroyed.

1362. Bureau of Meteorology (BOM), 'Heatwave service for Australia’, Melbourne,
Victoria, www.bom.gov.au/australia/heatwave Accessed 20 April 2023.
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Critical data used for the 2023 assessment 2023 assessment

«  Bushfire affected area Bushfire affected area

The major bushfire event that occurred in Victoria since
2018 was the 2019-20 bushfires, which commenced on
21 November 2019 and comprised of an estimated 60
fires across the state. The last major fire complex in
East Gippsland was declared contained three months
later, on 27 February 2020. The 2019-20 bushfires burnt
more than 1.5 million hectares, including nearly 1.39
million hectares of native forest or 18% of Victoria's
public native forests (Figure Fo16).

*  Annual mean temperature anomaly in Victoria

+  Bureau of Meteorology (BOM) data on Victorian
average annual rainfall
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Figure Fo16: Bushfire extentin Victoriaduring 2019-20."3%%

The Major Event Review report found that there were 32 EVCs that had over 50% of their modelled extent
located within the fire extent across all Victorian RFA regions.™* Four of the 32 EVCs had more than 95% of
their extent burned. Currently, EVC extent is assumed to be constant regardless of the impacts of extreme, or
large-scale, events which could have a major influence on the ecological functions of a forest.

1363. State Government of Victoria 2020, 'Victorian fires - fire extent 2019/2020', https://www.vic.gov.au/2019-20-eastern-victorian-bushfires Accessed 8 July 2022.
1364. Major Event Review Independent Panel 2022, 'Victorian regional forest agreements: Major event review of the 2019-20 bushfires’, https://www.agriculture.gov.au/sites/default
files/documents/vic-rfa-mer-bushfires-report-2022.pdf. Accessed 21 November 2022.
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This catastrophic event in 2019-20 resulted in a
significant increase of area burnt by bushfires since
2000 (Figure Fo17 and Figure Fo18). Figure Fo18
shows that the bushfires burnt over 1.5 million
hectares in Victoria. This is the largest bushfire
extent among all bushfires that have occurred since
2000. In addition, the 2019-20 bushfires impacted
many areas that have been burnt by fires multiple
times since 2000. The Major Event Review report’s
analyses shows that, over the past 20 years, more
than 5% of Victoria’s public land has been burnt
multiple times by large bushfires, and all of these
areas are in the eastern portion of the state. About
276,000 hectares (6.3%) of the public land in eastern
Victoria has been burnt multiple times within 20
years. Among the areas impacted by multiple fires,
around 14,000 hectares were burnt more than three
times.'®* The bushfires also burnt about 10% of
vegetation on public land while below minimum

TFI (see Fi:03 for more detail).

However, the total impact of frequent fires on
Victoria's forests remains unclear. It is possible
that exposure to repeated, high-severity fires could
increase tree mortality and cause significantly

reduced regeneration capacity of surviving trees.
Researchers from the University of Melbourne
reviewed the effects of multiple wildfires on tree
mortality and regeneration in both obligate seeder
and resprouter eucalypt forests in Victoria.”*¢ They
found that a structural change can occur when high-
severity fire occurs more than once within six years.
These changes include canopy stems killed by fire
being replaced by stems with lower height and an
increased stem density, with thinner stems at lower
height. They also reported that both historical and
recent evidence indicates that recurrent wildfires
threaten the persistence of the fire-sensitive obligate
seeder eucalypt forests, which can facilitate a shift to
non-forest states if successive fires occur within the
trees’ primary juvenile period (1 to 20 years). Overall,
their research highlights the potential for structural
and state changes in the fire-tolerant resprouter
forests, particularly if recurrent severe wildfires

kill seedlings and increase tree mortality. The Major
Event Review report recommended that the Victorian
and Commonwealth governments commit to a
comprehensive, long-term research and monitoring
program to develop a better understanding of the
impacts of repeated short-interval severe bushfires.
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Figure Fo17: Major bushfires in Victoria between 2000 and 2022."%’

1365. Major Event Review Independent Panel 2022, 'Victorian regional forest agreements: Major event review of the 2019-20 bushfires’, https://www.agriculture.gov.au/sites/default

files/documents/vic-rfa-mer-bushfires-report-2022.pdf. Accessed 21 November 2022.

1366. Fairman TA, Nitschke CR, Bennett LT 2015, ‘Too much, too soon? A review of the effects of increasing wildfire frequency on tree mortality and regeneration in temperate

eucalypt forests', International Journal of Wildland Fire, 2016, 25, pp. 831-848.

1367. Department of Environment, Land, Water and Planning (DELWP), ‘Unpublished data’, Melbourne, Victoria, Accessed 2022.
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Figure Fo18: Total area affected by bushfires in Victoria between 2000 and 2021.'%®

Climate

The Victorian climate has been gradually warming.
The Victorian Climate Projections indicated that

the mean annual temperature rising by just over

1 degree between 1910 and 2018 (Figure Fo19).13¢
Between 1997 and 2021, annual temperature has
been higher than mean temperature. This means
that for about 25 years there has been no single year
that has been lower than the mean temperature. The
temperature increase was observed in both daytime
(maximum) and overnight (minimum) temperatures,
with the greatest degree of warming in summer (0.14°C
increase per decade) and the smallest in winter (0.06°C
increase per decade). Rainfall in Victoria is highly
variability, but there has been a gradual decrease

of rainfall since the 1990s (Figure Fo20).

Projections suggest that temperature in Victoria may
increase between 1.3 to 4.3°C between the 1990s and
2090s depending on the GHG emissions pathway. In
terms of rainfall, Victoria is projected to continue to
become drier in the long term in all seasons except
during the summer, with large variability in rainfall
occurring at scales from days to decades (Figure
Fo20). This temperature and rainfall trend will lead
to changes in fire weather with considerable year-
to-year variability. The Commonwealth Scientific and
Industrial Research Organisation (CSIRO) indicates
that the frequency of dangerous fire weather days
has increased significantly in recent decades in
south-eastern Australia.”®® These increases are
particularly evident during spring and summer and
are associated with an earlier start to the southern
fire weather season.™”’

1368.

achievements/bushfire-risk Accessed 18 April 2023.
1369.

Forest Fire Management Victoria 2023, ‘Bushfire risk to life and property and ecological values’, https://www.ffm.vic.gov.au/fuel-management-report-2020-21/statewide-

Clarke JM, Grose M, Thatcher M, Hernaman V, Heady C, Round V, Rafter T, Trenham C, Wilson L. 2019, 'Victorian climate projections 2019 technical report’. Commonwealth

Scientific and Industrial Research Organisation (CSIR0), Melbourne, Victoria, https://www.climatechangeinaustralia.gov.au/media/ccia/2.2/cms_page_media/508/Vic%20

Climate%20Projections%202019%20Technical%20Report_1.pdf Accessed 8 July 2022.
Bureau of Meteorology (BOM) 2022, ‘State of the climate 2022, http://www.bom.gov.au/state-of-the-climate/2022/documents/2022-state-of-the-climate-web.pdf Accessed 24

1370.

November 2022.
1371. Ibid.
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1372. Bureau of Meteorology (BOM) 2023, ‘Climate change - trends and extremes', http://www.bom.gov.au/climate/change/index.
shtml#tabs=Tracker&tracker=timeseries&tQ=graph%3Dtmean%26area%3Dvic%26season%3D0112%26ave yr%3D0 Accessed 4 May 2023.

1373. Ibid.
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Forests

CSIRO and BOM's leading scientists indicated that
climate change has driven a significant increase in
Australia’s forest fire activity over the last three
decades.”® They found that out of eight drivers of
fire-activity that played varying roles in influencing
forest fires, climate was the overwhelming factor
driving fire activity. The increase in forest area
burnt is consistent with the increasing in more
dangerous fire weather conditions. This, coupled with
the association of pyro-convection which includes
fire-generated thunderstorms and increased
ignitions from dry lightning, will generate more risk
to Victorian community and environment. South-
eastern Australia has a shortened frequency of
forest megafires, resulting in some areas with fire
intervals shorter than 20 years. This will cause

a significant impact on some types of vegetation

as they will not reach maturity, which could put
ecosystems at risk. These findings were also
supported by another academic research project
whose results also point to climatic conditions and
fire weather as being highly influential factors in an
increase in the size and severity of wildfires.'”s

Forests could be vulnerable to climate change
impacts. Modelling shows that blue gum plantation
estates could be adversely impacted by climate
change, with heightened uncertainty in long term

outcomes.’®’ Some regions may experience an
increase of mortality rate with increased risk in
pests and diseases.

Considering an increase of average temperatures
across Victoria, as well as an increase in the number
and duration of extreme hot weather events, large
cities also can experience higher than average
temperatures — a phenomenon referred to as

the heat island effect — which could impact on
metropolitan Victorians. This is typically caused by
man-made infrastructure and buildings, but climate
change is expected to worsen this phenomenon.
About half of metropolitan Melbourne was 5°C
above the city's estimated non-urban baseline
temperature.’”” Urban trees and forests, however,
could be an effective mitigation measure by
creating shading systems that can reduce surface
temperatures in urban areas during daytime,
resulting in human thermal comfort as well as
benefiting biodiversity.’®”® Based on the canopy cover
in Melbourne, which could be an important measure
of understanding the current status of metropolitan
Melbourne's urban forest, the eastern (25%) and
inner south-east regions (22%) had the highest
canopy cover in 2019 while the western region (4%)
had the lowest cover.”s”

1374. Canadell JG, Meyer, C.P, Cook GD, Dowdy A, Briggs PR, Knauer J, Pepler A, Haverd V 2021, ‘Multi-decadal increase of forest burned area in Australia is linked to climate change’.
Nature Communication 12, pp. 6921, https://doi.org/10.1038/s41467-021-27225-4 Accessed 20 April 2023.

1375. Collins L, Clarke H, Clarke MF, McColl Gausden SC, Nolan RH, Penman T, Bradstock R 2022, ‘Warmer and drier conditions have increased the potential for large and severe fire
seasons across south-eastern Australia’, Global Ecology and Biogeography, 31, pp. 1933-1948, https://doi.org/10.1111/geb.13514 Accessed 20 April 2023.

1376. Battaglia M, Bruce J 2017, ‘Direct climate change impacts on growth and drought risk in blue gum (Eucalyptus globulus) plantations in Australia’, Australian Forestry. 80, pp. 216-

227, https://doi.org/10.1080/00049158.2017.136540 Accessed 20 April 2023.

1377. Hartigan M, Fitzsimons J, Grenfell M, Kent T 2021, ‘Developing a Metropolitan-wide urban forest strategy for a large, expanding and densifying capital city: lessons from
Melbourne, Australia’, Land, 10(8), pp. 809, https://doi.org/10.3390/land10080809 Accessed 20 April 2023.

1378. Sankar Cheela VR, John M, Biswas W, Sarker P 2021 ‘Combating urban heat island effect - a review of reflective pavements and tree shading strategies’, Buildings, 11, pp. 93,

https://doi.org/10.3390/buildings11030093 Accessed 24 May 2023.
1379. Ibid.
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Indicator Fo:09A Area and type of human-induced disturbance - planned burns

Fo:09A Area and type of human-induced disturbance - planned burns

) 2023 2023 2023 2018 2018 2018
9 status trend confidence status trend data quality
Statewide @ @ @ @
Data source(s): DELWP
Annual area of planned burns on public land, by fire management zone
Measure(s):
Annual planned burn area

Why this indicator?

Disturbance from human land-use and management activities may result in different biotic responses and disrupt ecological relationships.

Why this assessment in 2023?

The Victorian Government has changed bushfire management activities from a hectare-based approach to a risk-based approach. Using
the results of fire modelling, this new approach focuses on areas estimated to have the greatest level of fire impact. Victoria’s bushfire
risk has been maintained below 70% of its maximum bushfire risk since the introduction of the risk target for the fuel management
program. On average, planned burning accounted for more than two-thirds (70%) of the total risk reduction, compared to one-third (30%)
for bushfires. A rapidly changing climate has likely worsened the forest fire danger index (FFDI) over the past 40 years. This means it is
even more important to mitigate more frequent, severe or higher FFDI through planned burning.

Despite fluctuations in the area receiving planned burns, DEECA has been meeting a statewide residual risk target. The window for planned
burning is narrowing, likely as a result of climate change, where the number of days for conducting burns during suitable weather and with
appropriate fuel conditions has decreased relative to historical records. This suggests that the trend could continue to deteriorate.

Summary of State of the Environment
2018 Report assessment

*  Following the final report by the 2009 Victorian
Bushfires Royal Commission, the Victorian
Government committed to expanding its
planned-burning approach by aiming to
reduce fuel hazards and protect human life.

* Based on recommendations by the Inspector-
General for Emergency Management and the
Commissioner for Environmental Sustainability,
the government began to shift from a hectare-
based approach to a risk-based approach to
bushfire management in 2016. This risk-based
approach uses fire-modelling results to identify
and target areas where the likelihood of a
bushfire starting, spreading and impacting on

people, property and the environment is greatest.

*  The government is developing a system of bushfire
management strategies to reduce risk, with an
expected delivery of 2020. A strategic change in

planned-burning targets prevents trend analysis.

Critical data used for the 2023 assessment

* Annual area of planned burns on public land, by
fire management zone (2003-04 to 2020-21)

+  Area of fuel reduction burns (2003-04 to 2020-21)

2023 assessment

Fuel management is an effective way to manage
bushfire risk within large areas of public land. Fuel
management reduces the amount of fuel available
to a bushfire, which can reduce its intensity and
rate of spread, thereby increasing opportunities for
firefighters to suppress it. Victoria primarily manages
fuel by planned burns, but mechanical treatment

is also used. Prescribed burning is an important
element in managing risks in our economy, society
and environment in the future, and will be essential
to managing fire in forests and other vegetation at the
landscape scale. Victoria has four fire management
zones for fuel management purposes (description of
each zone can be found in the SoE 2018 Report).
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DEECA conducts planned burns to meet the objectives
of the relevant fire management zone and other site-
specific objectives. Based on the Inspector-General
for Emergency Management's recommendation in
2016, the Victorian Government has now changed
bushfire management activities from a hectare-
based approach to a risk-based approach. This
approach uses fire modelling results to focus on
areas estimated to have the greatest fire impact.

The 2019-20 Fuel Management program was heavily
impacted by the 2019-20 bushfires, which reduced
the proposed area to treat through planned burning
from 230,000 hectares to 100,000 hectares. As a
result, most of the planned burning was delivered

in mid-March through to June. The area receiving
planned burning was also affected by the 2019-20
bushfires, along with other more recent factors like
COVID-19 and La Nina, which together resulted in
annual variability in the area of planned burning
(Figure Fo21). Figure Fo22 presents the area
receiving planned burning by management objective
and shows that the largest areas of planned burning
for fuel reduction purposes occurred in 2012-13.
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Figure Fo21: Annual area of planned burns on public land in Victoria by fire management zone between 2003-04 and 2020-21.1380, 1381, 1362,1383,1384

Under the risk-based approach, DELWP currently
established residual bushfire risk targets for across
the state, as well as regions with long-term targets,
to evaluate the efficacy of planned burns on public
land. DELWP released new analyses that show the
relative contributions of planned burning and bushfires
to risk reduction.'®8

Between 2009 and 2021, planned burning accounted
for around two-thirds (70%) of the total risk reduction,
compared to one-third (30%) for bushfires. This was
achieved while bushfires burned 747,000 hectares
more than planned burning. DELWP claims that
planned burning has been effectively working to
reduce bushfire risks to human life, environment,
infrastructure and economy.

1380. Commissioner for Environmental Sustainability (CES) 2018, ‘State of the environment 2018 report’, Melbourne, Victoria.

1381. Department of Environment, Land, Water and Planning (DELWP) 2018, ‘Managing Victoria's bushfire risk: Fuel management report 2017-18', Melbourne, Victoria.

1382. State Government of Victoria, ‘Fuel management report 2018-19: fuel management activities’, Melbourne, Victoria, https://www.ffm.vic.gov.au/fuel-management-report-2018-19
statewide-achievements/fuel-management-activities Accessed 2 May 2023.

1383. Forest Fire Management Victoria, ‘Fuel management report 2019-20: fuel management delivery’, Melbourne, Victoria https://www.ffm.vic.gov.au/fuel-management-
report-2019-20/statewide-achievements/fuel-management-activities Accessed 2 May 2023.

1384. Ibid.

1385. Forest Fire Management Victoria, ‘Fuel management report 2020-21: bushfire risk to life and property and ecological values', Melbourne, Victoria, https://www.ffm.vic.gov.au
fuel-management-report-2020-21/statewide-achievements/bushfire-risk Accessed 5 May 2023.
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To better understand this, the Commissioner for
Environmental Sustainability further requested

an alternative reporting approach which includes
an analysis of absolute risk reduction effect over

a period and the delineation of the contribution of
fuel management and bushfire. DELWP advised that
the additional analyses would require a comparison
between multiple scenarios (a landscape with no
fire history and landscapes with either a history of
bushfire or planned burning) that is then validated
by research experts, however, this work could not
be delivered with the available resources and within
the timeframe needed for it to be included in this SoE
2023 Report.'38¢

CSIRO found that there is a clear link between the
number of very high or severe fire danger days with
areas subsequently burnt by fire, based on 32 years
of fire index data across Australia’s forest zones. The
link specifies that, with a 300% to 500% increase in
burnt area for every extra day of severe fire danger,
there is a 21% increase in burnt area for every extra
day of very high fire danger.”®’ This increase in
burnt area is related to a critical change in what
factor drives fire spread above the severe forest

fire danger index (FFDI). Research on the effect of
prescribed burning on wildfire severity from the
2003 fires in Victoria found that landscape-scale
fires became ‘weather-dominant’ at FFDI 50 (severe),
and fuel and topography became less important to
the continued fire spread.’® FFDI has been steadily
worsening over the past 40 years."®® This provides
critical implications for planned burning, as a greater
use of prescribed burning to reduce wildfire risks
and impacts would be required to mitigate more
frequent severe or higher FFDI. This should not be
achieved by simply committing to an increase in
resources for wildfire suppression.’%

Morgan et al (2020) argue that:

There is compelling evidence for the greater
use of prescribed burning to reduce wildfire
risks and impacts, rather than committing
increasing resources to wildfire suppression.
The potential negative impacts of prescribed
burning can be managed effectively

using existing knowledge and tools. Clear
communication of the benefits of prescribed
burning can influence political and public
opinion in its favour. More investment in
training, human capacity and supporting
resources is required to safely and effectively
deploy prescribed burning more widely to
reduce future wildfire risks.’ '3

However, other scientists have reported that the
reduction of fuel loads did little to stop fires ignited
in extreme weather and during drought.'??

In an analysis of planned burning in 30 regions in
south-eastern Australia from 1975 to 2009, Price

et al (2015) found that leverage (the reduction in
bushfire area burnt resulting from previous planned
burning) occurred in only four bioregions in the
forested mountains of the Great Dividing Range
along the east coast, including the New England
Tableland, New South Wales North Coast, Sydney
Basin and Australian Alps/South Eastern Highlands
bioregions.'**® The scientists concluded that ‘in most
Bioregions prescribed burning is likely to have very
little effect on subsequent extent of unplanned fire,
and even in regions where leverage occurs, large
areas of treatment are required to substantially
reduce the area burned by unplanned fire." 13

1386. Department of Energy, Environment, and Climate Action (DEECA), ‘Unpublished data’, Melbourne, Victoria, Accessed 2023.
1387. Cook G, Dowdy A, Knauer J, Meyer M, Canadell P, Briggs P 2021, ‘Australia's Black Summer of fire was not normal - and we can prove it', The Conversation, https://
theconversation.com/australias-black-summer-of-fire-was-not-normal-and-we-can-prove-it-172506 Accessed 27 October 2022.

1388. Tolhurst K, McCarthy G 2016, 'Effect of prescribed burning on wildfire severity: a landscape-scale case study from the 2003 fires in Victoria', Australian Forestry, 79:1, 1-14, DOI

10.1080/00049158.2015.1127197. Accessed 20 April 2023.

1389. Cook G, Dowdy A, Knauer J, Meyer M, Canadell P, Briggs P 2021, ‘Australia’s Black Summer of fire was not normal - and we can prove it', The Conversation https://
theconversation.com/australias-black-summer-of-fire-was-not-normal-and-we-can-prove-it-172506 Accessed 27 October 2022.

1390. Morgan G, Tolhurst K, Poynter M, Cooper N, McGuffog T, Ryan R, Wouters M, Stephens N, Sheehan B, Leeson P, Whight S, Davey S 2020, ‘Prescribed burning in south-eastern
Australia: history and future directions’, Australian Forestry, 83(1), pp. 4-28, DOI: 10.1080/00049158.2020.1739883 Accessed 20 April 2023.

1391, Ibid.

1392. Penman T, Parkins K, McColl-Gausden S 2019, ‘A surprising answer to a hot question: Controlled burns often fail to slow a bushfire’, The Conversation 15 November 2019,
https://theconversation.com/a-surprising-answer-to-a-hot-question-controlled-burns-often-fail-to-slow-a-bushfire-127022 Accessed 20 April 2023

1393. Price O, Penman T, Bradstock R, Boer M, Clarke H 2015, ‘Biogeographical variation in the potential effectiveness of prescribed fire in south-eastern Australia’, Journal of

Biogeography, 42(11), pp. 2234-2245.
1394. Ibid

Forests (Fo) 460


https://theconversation.com/australias-black-summer-of-fire-was-not-normal-and-we-can-prove-it-172506
https://theconversation.com/australias-black-summer-of-fire-was-not-normal-and-we-can-prove-it-172506
https://doi.org/10.1080/00049158.2015.1127197
https://theconversation.com/australias-black-summer-of-fire-was-not-normal-and-we-can-prove-it-172506
https://theconversation.com/australias-black-summer-of-fire-was-not-normal-and-we-can-prove-it-172506
https://doi.org/10.1080/00049158.2020.1739883
https://theconversation.com/a-surprising-answer-to-a-hot-question-controlled-burns-often-fail-to-slow-a-bushfire-127022

Forests

Florec et al (2020) evaluated the long-term costs and benefits of planned burns at the wildland-urban interface
and in rural landscapes.”®?® This work showed that there was a greater reduction in damages at the interface,
although it was also more expensive and less economically efficient. A broad review of planned burning
research by the Bushfire Recovery Project also found planned burning to be most effective (although more
expensive) when performed in proximity to the assets as reduced fuel loads in ‘close to houses also creates

a defensible space in which fire suppression has a better chance of being successful, except in extreme fire
weather conditions.’'*" The distance between planned burns and assets would vary depending on house
ignitability, housing density and surrounding vegetation type.
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Figure Fo22: Area of planned burns in Victoria from 2003-04 to 2020-21.1377 137, 1399, 1400, 1401 Planned burns aimed at reducing fuel levels are
shown in blue. Planned burns aimed at achieving ecological objectives are shown in light red. Planned burns denoted as ‘other’ include
regeneration and catchment protection burns and are shown in dark red.

1395. FlorecV, Burton M, Pannell D, Kelso J, Milne G 2020, 'Where to prescribe burn: The costs and benefits of prescribed burning close to houses', International Journal of Wildland Fire,
29, pp. 440-458.

1396. Ibid.

1397. Commissioner for Environmental Sustainability (CES) 2018, ‘State of the environment 2018 report’, Melbourne, Victoria.

1398. Department of Environment, Land, Water and Planning (DELWP) 2018, ‘Managing Victoria's bushfire risk: fuel management report 2017-18", Melbourne, Victoria.

1399. Forest Fire Management Victoria, ‘Fuel management report 2018-19: fuel management activities', Melbourne, Victoria, https://www.ffm.vic.gov.au/fuel-management-
report-2018-19/statewide-achievements/fuel-management-activities Accessed 2 May 2023.

1400. Forest Fire Management Victoria, ‘Fuel management report 2019-20: fuel management delivery’, Melbourne, Victoria, https://www.ffm.vic.gov.au/fuel-management-
report-2019-20/statewide-achievements/fuel-management-activities Accessed 2 May 2023.

1401. Ibid.
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Indicator Fo:09B Area and type of human-induced disturbance - grazing

Fo:09B Area and type of human-induced disturbance - grazing

Regions(s) 2023 2023 2023 2018 2018 2018
9 status trend confidence status trend data quality
i @ )
Statewide ® @ ® ® @ ®
Data source(s): ABS
Measure(s): Information on grazing licences, location and intensity, including its potential impact on forest-dwelling flora

Why this indicator?

About two-thirds of Australia’s land has been modified for human use, primarily for grazing on natural vegetation. Pastoral farming is a
major contributor to Australia’s economy. However, grazing affects the conservation of ecosystems like grasslands. Studies indicate that
grazing by non-native animals, such as cattle and sheep, negatively impacts native plant biodiversity and water yield. To balance land
used for nature conservation and agriculture, the Victorian Government has been regulating grazing by issuing licences and permits on
public lands.

Why this assessment in 2023?

Data limitations have prevented a status assessment. Currently, there iare no data available on the impacts (negative or positive) of
grazing in Victoria, and monitoring of grazing licences is also lacking. Thus, there is an urgent need for an evidence-based approach to
determine the sustainable level of grazing activity in Victoria.

Summary of State of the Environment 2023 assessment

2018 Report assessment
Grazing activity is an important topic for in the context

«  The number of grazing licences and payments of conservation of native plant biodiversity, water
for rent or other activities on Crown land were yield and agricultural practices. Pastoral farming is
stable in the reporting period. However, it was a major contributor to Australia’s economy. About
difficult to assess status, as the relationship two-thirds of Australia’s land has been modified
between licence numbers and environmental for human use, primarily for grazing on natural
impact is unknown. vegetation.™% Studies indicate that grazing by non-

native animals, such as cattle and sheep, could
negatively impact native plant biodiversity and water
yield.!%931404 Tg balance between the combined use

of land for nature conservation and agricultural

use, the Victorian Government has been regulating
grazing by issuing licences and permits.

As indicated in the SoE 2018 Report, there has not
been any relevant information to assess this indicator.
DEECA advised that the Vicmap Crown Land Tenure
dataset contains spatial data regarding issued
grazing licenses. In this layer, all the agricultural
licenses are recorded as polygons along with other
licenses, meaning that it was difficult to differentiate
grazing licenses among the other licenses.

* No information on the size of grazing area has
been identified.

Critical data used for the 2023 assessment

+  Physical change (ha) for land cover
(2010-11 to 2015-16)

1402. Australian Bureau of Statistics (ABS) 2010, '4613.0-Australia’s environment: issues and trends, Jan 2010’, Belconnen, Australia http://www.abs.gov.au/AUSSTATS /abs@.nsf
Lookup/4613.0Chapter95Jan+2010 Accessed 4 December 2018.

1403. Bromham L, Cardillo M, Bennett AF, Elgar MA 2009, ‘Effects of stock grazing on the ground invertebrate fauna of woodland remnants’, Austral Ecology, 24(3), pp. 199-207.

1404. Lunt ID 2005, ‘Effects of stock grazing on biodiversity value in temperate native grasslands and grassy woodlands in SE Australia: a literature review'. Technical Report 18,
Wildlife Research and Monitoring, Lyneham, Australian Capital Territory.
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In addition, this spatial information does not contain About 45% of Australia’s soil is used for agricultural
the area of active grazing and the exact date of production, with 84% of this being used for grazing.'“%
issue for those grazing licenses, making it difficult to In Victoria, area used for grazing decreased by
determine whether the current number of grazing around 717,000 hectares between 2010-11 and 2015-
licenses is at a sustainable level. There is an urgent 16 (Figure Fo23), which is around a 11% reduction of
need for an evidence-based approach to determine area that were used for grazing. Therefore, the trend
the sustainable level of grazing, therefore, the status for this indicator is assessed as improving.'0

for this indicator is assessed as unclear.

Physical change for land cover between 2010-11 and 2015-16
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Figure Fo23: Amount (ha) of physical change for land cover in Victoria between 2010-11 and 2015-16.14

Note: two categories (grazing native vegetation and grazing modified pastures) were selected to be related to grazing among other
land-use activities, including dryland cropping, irrigated pastures and intensive horticulture and animal production.

Carbon cycles

Carbon cycle is an increasingly important issue for
tackling global climate change. Understanding how
forest ecosystems are contributing to the state’s
progress in reducing carbon emission, as well as

the impact of forest disturbances on forest carbon D o 21 Of the emvironment., Ltpsi/
. .gov.au/ .
stock' together prov]des key insights into emission 1406. Augtrallan Bureau‘of Statistics (ABS) 2022,‘Nat\on§lland account, experimental
estimates: The national land account provides statistics to measure changes
reductions. This theme looks into the current status in land attributes over time, both from an economic and an environmental
. . perspective’, Canberra, Australian Capital Territory, https://www.abs.gov.au/

of carbon stocks in forest ecosystem and their net statistics/environment/environmental-management/national-land-account-

. . . . . experimental-estimates/latest-release#methodology Accessed 22 August 2022.
contribution to overall GHG balance in Victoria. 1407. Ibid.
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Indicator Fo:10 Total forest ecosystem biomass and carbon pool by forest type, age class and successional stages

Fo:10 Total forest ecosystem biomass and carbon pool by forest type, age class and successional stages

) 2023 2023 2023 2018 2018 2018 .
status trend confidence status trend data quality

Statewide @ @ @

Data source(s): DELWP

Measure(s): Change of total carbon stock by forest type, age class and successional stages

Why this indicator?

This indicator estimates total forest biomass and the total carbon pool within Victorian forests by forest type and age class. These indices
can provide the rate of change of the total forest ecosystem carbon pool over time to increase understanding of how different forest types
and age classes have been contributing to carbon sinks.

Why this assessment in 2023?

Forest carbon stock fluctuates depending on the degree and intensity of disturbances. One major factor for the fluctuation of carbon pool
in forest ecosystems in Victoria is bushfire, as it burns biomass and releases carbon into the atmosphere on a landscape scale. Released
carbon will be sequestrated gradually over time due to post-fire regrowth. This pattern is captured in the Australian Government's
FullCAM modelling program. There were approximately 1.1 billion tonnes of carbon in Victoria's forests within RFA regions during 2017,
and a net loss of about 55-million tonnes as a result of the 2019-20 bushfires.

The FullCam modelling assumes, under the forest neutrality assumption, that the net loss will be returned gradually due to forest
regrowth after the fires. However, this assumption has been challenged, highlighting the need for more research on the impact of more
frequent and severe fires on fire-tolerant forests.

There is no information on carbon pool by forest type, age class and successional stage; only data on carbon stock by tenure were
available for this assessment. Therefore, the status and trend could not be determined.

Summary of State of the Environment »  Although parks and reserves are known to occupy
2018 Report assessment a higher proportion of total Crown Land, state
forests support greater sink capacity through

Data from the VFMP shows that across all
Victorian public forests, the average carbon and
biomass per hectare is 166.2 tonnes and 332.3
tonnes, respectively.

The Murray-Darling Depression has the lowest
average carbon and biomass per hectare, with
39.9 and 79.9 tonnes per hectare, respectively.

Across all bioregions, total carbon per hectare is, on
average, 40% higher in state forests than in parks
and reserves, except for the Flinders bioregion.

total plant biomass. The higher prevalence of
old-growth trees restricted for timber harvest
in state forests, relative to younger stands, may
contribute to greater carbon storage.

Trend analysis will be possible from 2020, once
the 5-year panel system is fully implemented.

Critical data used for the 2023 assessment

Ecosystem Services from Forests in Victoria -
Assessment of RFA Regions

Ecosystem Services from Forests in Victoria -
Impact of the 2019-20 Bushfires

Major Event Review of the 2019-20 Bushfires

Forests (Fo) 464



Forests

2023 assessment

Carbon is a fundamental component of terrestrial
forest ecosystems, including above- and
below-ground biomass, organic soil matter,

woody debris and litter. The natural process of
photosynthesis by plants enhances terrestrial
uptake of atmospheric carbon, making forests

ideal for reducing the net carbon emissions from
anthropogenic activities.' Strategies to increase
forest-stored carbon would thus assist in meeting
state and national carbon emissions commitments.
This indicator provides information on the contribution
of Victorian forests to the carbon cycle. Estimates

of total forest biomass overtime are vital to monitor
the changes in regional and localised carbon pool
distribution, particularly as carbon stocks are
contingent on environmental and land-use conditions.'*%?

DELWP previously provided detailed information on
carbon stocks per bioregion for parks and reserves
and state forests derived from a combination of
satellite information and field data. DELWP's analysis,
conducted in 2017 using biomass data from the
VEMP with integrated timeseries Landsat satellite
images, enabled the calculation of above-ground
carbon stocks across RFA regions to be performed.
This work found that around 1.1 billion tonnes of
carbon were stored, with stocks fluctuating due to
a range of factors, including bushfires. The effects
of bushfire on carbon stock were demonstrated in
the Gippsland and North East RFA regions where
the 2006-07 bushfires caused the stock to drop to
around 0.895 billion tonnes during that year.

1408. Zhu K, Zhang J, Niu S, Chu C, Luo Y 2018, ‘Limits to growth of forest biomass
carbon sink under climate change'. Nature Communications, 9(1), pp. 2709.

1409. Keith H, Mackey B, Lindenmayer D, Likens G 2009, ‘Re-evaluation of forest
biomass carbon stocks and lessons from the world's most carbon-dense
forests’ Proceedings of the National Academy of Sciences of the United States of
America, 106(28), pp. 11635-11640.

1410. Department of Environment, Land, Water and Planning (DELWP) 2019,
‘Ecosystem services from forests in Victoria - Assessment of Regional Forest
Agreement regions’, Melbourne, Victoria.

1411, Department of Environment, Land, Water and Planning (DELWP) 2020,
‘Ecosystem services from forests in Victoria: impact of the 2019-20 bushfires’,
https://www.environment.vic.qov.au/ data/assets/pdf file/0023/555116
Ecosystem-services-from-forests-in-Victoria-Impact-of-the-2019-20-bushfires.
pdf Accessed 2 February 2022.

1412. Ibid.

1413, Ibid.

1414. |bid.

1415. Major Event Review Independent Panel 2022, 'Victorian regional forest
agreements: Major event review of the 2019-20 bushfires’, https://www.
agriculture.gov.au/sites/default/files/documents/vic-rfa-mer-bushfires-
report-2022.pdf. Accessed 21 November 2022.

1416. Department of Environment, Land, Water and Planning (DELWP) 2021,
‘Victorian Regional Forest Agreement Major Event Review of the 2019-20
bushfires: Summary report: information and data to inform public consultation’,
https://www.delwp.vic.gov.au/__data/assets/pdf_file/0023/542156/Summar
Report_May_2021_-_Accessible_Version_002.pdf Accessed 1 March 2022.

1417.  bid.

Although the detailed information on carbon stocks
in Victoria was not able to be updated in this report,
it will be included in the SoF 2023 Report and enable
status and trend analyses to be conducted. Due

to this absence of current data on carbon stocks,
DELWP'’s report on the ecosystem services from RFA
regions was instead used for this indicator. ™10 1411
This means that this report cannot provide information
on the carbon pool by forest type, age class and
successional stages.

One major event that might have impacted on carbon
sequestration in Victoria was the 2019-20 bushfire
event. The Victorian Government’s report on the
impact of the 2019-20 bushfires shows that there
would be an expected net reduction of 55 million
tonnes in forest carbon stock within RFA regions due
to the 2019-20 bushfires.'®'? The net reduction was
calculated as a loss of 57 million tonnes due to fire,
and sequestration of two million tonnes because of
regrowth after fire. Of the fire-affected RFA regions,
East Gippsland had the greatest loss of carbon stocks (36
million tonnes) followed by North East (10 million tonnes)
and Gippsland (9 million tonnes)."" The net loss of 55
million tonnes of carbon stock is around a 3% decrease
in carbon retention across the whole of the state.!*'*

However, one issue identified by the Major Event
Review report is that this estimation assumes that
the net loss would be returned under the forest
neutrality assumption in forest regrowth after the
fires.'1% 41 The carbon neutrality assumption about
burnt forests is based on the view that fire-adapted
forests, such as eucalypts, rapidly recover resulting
in only a negligible effect on their carbon stocks.
Recently this assumption has been tested by several
researchers. Bowman et al. (2020), for example,
have challenged the assumption after reviewing the
impacts of the 2019-20 bushfires and argued that
the ‘combination of drought and frequent fires is
likely reducing the capacity to recover from the fire
so future Australian forests may store less carbon’,
preventing forests from replacing all of the carbon
lost to the atmosphere.'”
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Similarly, research conducted by the University

of Melbourne indicates potential decreases in
carbon stability of fire-tolerant forests under future
predictions of more frequent, extensive and severe
bushfires.'*’® 4% One such study found that high-
severity bushfires in 2009 decreased the carbon
stability of a fire-tolerant forest by significantly
decreasing absolute and proportional carbon stores
in live trees, which would likely influence storage
recovery rates.'??

Tree sap.
© Parks Victoria.

It is not clear if and how the FullCAM model that is
embedded in the Australian National Greenhouse
Accounts can, or will, accommodate tree mortality
and/or changed productivity due to severe fire,
short-interval wildfires, and interactions with climatic
factors, including drought and heat. Therefore, the
Independent Panel of the Major Event Review report
recommended reporting on the potential impact on
post-fire productivity that is currently assumed to
recover the amount that was lost from bushfires.

1418. Clarke HG, Smith PL, Pitman AJ 2011, ‘Regional signatures of future fire weather over eastern Australia from global climate models', International Journal of Wildland Fire, 20,

pp. 550-562.

1419. King KJ, Cary GJ, Bradstock RA, Marsden-Smedley JB 2013, ‘Contrasting fire responses to climate and management: insights from two Australian ecosystems’, Global Change

Biology, 19, pp. 1223-1235.

1420. Bennett LT, Bruce MJ, MacHunter J, Kohout M, Krishnaraj SJ, Aponte C 2017, 'Assessing fire impacts on the carbon stability of fire-tolerant forests', Ecological Applications, 27,

pp. 2497-2513.
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Indicator Fo:11 Contribution of forest ecosystems to the global greenhouse gas balance

Fo:11 Contribution of forest ecosystems to the global greenhouse gas balance

RESloeE) 2023 2023 2023 2018 2018 2018

9 status trend confidence status trend data quality
® ©® @ ® ©® @
Data source(s): DCCEEW, DELWP

CO, emissions by sector
Measure(s): Amount of net carbon sink under Victoria's LULUCF and significance of the carbon sink amount to mitigate
GHG emissions in Victoria

Why this indicator?

Increasing the concentration of GHGs causes an intensification of climate change. Monitoring the contribution of Victorian forest
ecosystems to the global GHG balance is an important management strategy, as forest management can have a positive, or negative,
impact on the balance.

Why this assessment in 2023?

In 2020, Victoria's land use, land use change and forestry (LULUCF) sector has been a net sink for GHGs. The 21,054 C02-e was equivalent
to about a quarter of Victoria's total emissions in that year. This is a significantly higher proportion than national figures for the LULUCF
sector (7.8%). However, Victoria's GHG abatement activities through the Australian Government's Emissions Reduction Fund were mainly
achieved by non-forestry sectors, while the forest-related activity under the fund contributed less than 5% in 2020.

There has been a gradual decrease of overall GHG emissions in Victoria, and the LULUCF sector has been increasing net sink
contributions over the past 10 years.

Summary of State of the Environment Critical data used for the 2023 assessment
2018 Report assessment
+  GHG inventory (carbon dioxide) trend by sector
e From 1990 to around 2010, Victoria's net GHG in Victoria (1990 and 2020)
emissions gradually increased by 35% to 110,469 . LULUCF sector emissions (1990-2020)
gigagrams C0O2-e. In 2016, net GHG emissions
in Victoria were 91,459 gigagrams C02-e —
about a 12% increase from 1990 emissions.

*  Contribution of LULUCF sector to overall GHG
emission in Victoria and Australia

+ Emissions Reduction Fund register in Victoria

*  The 20-year increase was due primarily to
(2013-14 to 2021-22)

emissions from the energy sector, the greatest

contributor to net emission outflow. The sector *  The forest neutrality assumption in forest
includes production of electricity and direct regrowth after the multiple high severity fires
combustion of fossil fuels in other industries,

such as manufacturing. However, the energy 2023 assessment

sector’s contribution has stabilised since 2004,

and the LULUCF sector has become a net sink In 2020, net GHG emissions in Victoria were 83,274
of carbon emissions, except for the years when gigagrams C02-e, which is about a 33% decrease from
major bushfires occurred (2003, 2007 and 2009). 1990 (Figure Fo24). For about 20 years from 1990,

« The primary driver of forest-related carbon Victoria's net GHG emissions gradually increased by
sequestration (removal) is afforestation/ 20% to reach 139,783 gigagrams CO2-e. This increase
reforestation activities; however, these figures is primarily due to emissions from the energy sector,
peaked in 2012 and decreased gradually until 2016. which is the greatest contributor to net emission outflow.
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The sector includes production of electricity and direct combustion of fossil fuels in other industries, such as
manufacturing. Since 2010, GHG emission in the energy sector started to decrease until 2020, resulting in a 30%
reduction of emissions. The LULUCF sector was a net sink of carbon emissions since 2013. For some years, the
LULUCF sector had net carbon sources except for the years when major bushfires occurred, including 2009."#
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Figure Fo24: Trend in greenhouse gas inventory (carbon dioxide) by sector in Victoria between 1990 and 2020.'“%

LULUCF sector covers emissions resulting from
activities affecting land use and vegetation cover,
including land clearing and regeneration, forest
management and plantations on public and private
land. Since 2014, the sector has been increasing its
contribution as a net carbon sink. In 2020, the sector
emitted around 1,900 CO2-e but sequestrated around
23,000 CO2-e (Figure Fo25), which is equivalent to
around 27% of Victoria's total emissions in that year.
The largest contribution of carbon sequestration

occurred in 2020 from forested land at 89% (18,810
C02-e). Nationally, the LULUCF sector has been a net
carbon sink since 2016, with approximately 5.4% of
overall carbon emission from all sectors in 2016 and
7.8% in 2020 (Figure Fo26). Importantly, over that
period, Victoria’s LULUCF sector had the greatest
contribution towards the sequestration of Victoria’s
carbon emissions from all sectors, and this trend has
been intensifying from 17% in 2016 to 25% in 2020
(Figure Fo26). Therefore, the status of this indicator
is assessed as good.

1421. Department of Environment, Land, Water and Planning (DELWP) 2022, ‘Victorian greenhouse gas emissions report’, Melbourne, Victoria, https://www.parliament.vic.gov.au

file_uploads/Victorian_Greenhouse_Gas_Emissions_Report_2020_tH8912bV.pdf Accessed 6 January 2023.

1422. Department of Climate Change, Energy, the Environment and Water (DCCEEW), ‘Emissions by state and territory’, https://www.greenhouseaccounts.climatechange.gov.au

Accessed 4 May 2023.
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Figure Fo25: Greenhouse gas emissions (carbon dioxide) by the LULUCF sector in Victoria between 1990 and 2020.'423
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Figure Fo2é: Contribution to the overall greenhouse gas emissions by the LULUCF sector in Victoria and Australia between 1990 and 2020.'424 142

1423. Department of Climate Change, Energy, the Environment and Water (DCCEEW) 2022, ‘National greenhouse accounts 2020', https://www.dcceew.gov.au/climate-change,
publications/national-greenhouse-accounts-2020 Accessed 20 April 2023.

1424. Department of Climate Change, Energy, the Environment and Water (DCCEEW), ‘Emissions by state and territory’, https://www.greenhouseaccounts.climatechange.gov.au/
Accessed 4 May 2023.

1425. Department of Climate Change, Energy, the Environment and Water (DCCEEW) 2022, ‘National greenhouse accounts 2020, https://www.dcceew.gov.au/climate-change
publications/national-greenhouse-accounts-2020 Accessed 20 April 2023.
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The Emissions Reduction Fund program provides
the opportunity to landholders, communities and
businesses to run projects in Australia that avoid the
release of GHG emissions or remove and sequester
carbon from the atmosphere.'? Projects can earn
carbon credit units called Australian carbon credit
units (ACCUs). Each unit represents one tonne of
carbon dioxide equivalent (C02-e) emissions stored
or avoided by a project. Among all ACCUs, Kyoto
ACCUs are issued 'if the relevant offsets project is
an eligible Kyoto project and the reporting period
ends on, or before, the Kyoto abatement deadline’.’*?’
Among the methods to claim Kyoto ACCUs, the
vegetation method is one option that is related to

the LULUCF sector. This method includes projects
that generate abatement by removing carbon dioxide
from the atmosphere and storing it as carbon in
plants as they grow. This includes reforestation,
revegetation or protecting native forest or vegetation
that is in imminent risk of clearing.'?

The estimated net contribution of the Emissions
Reduction Fund program to the sequestration
by the LULUCEF is still low, as only just above 4%
of the units issued in Victoria are related to the
vegetation method (Figure Fo27). Although the

proportional contribution of the vegetation method
is increasing, its contribution is still minimal
compared to other methods, including waste and
agriculture. The Commonwealth Government has
appointed an independent panel to review the
integrity of ACCUs, particularly regarding the
integrity of the human-induced regeneration, avoided
deforestation, landfill gas and carbon capture and
storage methods. This is because the amount of

the ACCUs issued is dominated by three types of
projects: avoided deforestation in western NSW;
human-induced regeneration of native forests in the
dry rangelands of Queensland, New South Wales,
Western Australia, South Australia and the Northern
Territory; and the combustion of methane from
landfills. These projects account for around 75%

of the ACCUs issued.™?’ The independent review
concluded this carbon credit system is essentially
sound. The Commonwealth Government’s Climate
Change and Energy Minister, the Hon Chris Bowen,
mentioned that the Government would implement
all 16 of the recommendations that the independent
panel developed. This indicates that the vegetation
method in Victoria is likely to remain a minimal net
contributor of the fund in the future.

1426. Australian Government Clean Energy Regulator, ‘About the emissions reduction fund’, https://www.cleanenergyrequlator.gov.au/ERF/About-the-Emissions-Reduction-Fund

Accessed 28 September 2022.
1427. |bid.

1428. Australian Government Clean Energy Regulator, 'Vegetation methods', https://www.cleanenergyregulator.gov.au/ERF/Choosing-a-project-type/Opportunities-for-the-land-

sector/Vegetation-methods Accessed 20 April 2023.

1429. Australian National University 2022, ‘Australia’s carbon market a ‘fraud on the environment’, https:

market-fraud-environment Accessed 20 April 2023.

law.anu.edu.au/news-and-events/news/australia%E2%80%99s-carbon-
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Figure Fo27: Emissions Reduction Fund register in Victoria for vegetation projects by units (Kyoto ACCUs) and proportion to overall units
between 2013-14 and 2021-22.'4%

Productive capacity

Many communities are directly, or indirectly, related to a wide range of forest-based goods and services. The
Montreal Process states that productive capacity of the forest is a service that should be monitored to minimise
the risk of ecosystem decline and collapse. For forests to be sustainable in this regard, it is necessary to understand
the levels at which goods and services may be extracted or used without undermining the functioning of forest
ecosystems and processes. For this sub-theme, various aspects of productivity are assessed that are critically
important including the area and percent of forest and net area of forest available, the area of native forest
harvested, annual production of wood products and the successful regeneration of areas previously harvested.

1430. Australian Government Clean Energy Regulator, ‘Emissions reduction fund register’, https://www.cleanenergyregulator.gov.au/DocumentAssets/Pages/Emissions-Reduction-
Fund-Register.aspx Accessed 28 September 2022.
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Indicator Fo:12 Area and percentage of forest and net area of forest available and suitable for wood production

Fo:12 Area and percentage of forest and net area of forest available and suitable for wood production

Regions(s) 2023 2023 2023 2018 2018 2018
9 status trend confidence status trend data quality
®@ @ ®© ©® @
Data source(s): DJPR
Measurel(s): Area and percentage of forest
’ Net area of forest available and suitable for wood productiona

Why this indicator?

This indicator represents the area available for timber harvesting over time. It provides important information on forest zoning. An
increase or decline in area does not necessarily indicate a change in productive capacity as the Victorian Government reflects on
growing demand for more protection of forests from timber harvesting to improve other forest values.

Why this assessment in 2023?

The area available for timber harvesting is decreasing. This is the result of the Victorian Government’s effort to protect more areas from
timber harvesting to improve other forest values, and to acknowledge the impact of the 2019-20 bushfires.

The impact of the 2019-20 bushfires on the area available for timber harvesting was also reviewed by the Major Event Review of the
RFAs. It was found that, as a result of 2019-20 bushfires, the D+ operable inventory reduced the level of flexibility in scheduling areas
for harvest to 2030, particularly in East Gippsland. However, the remaining sawlog volumes available under the current Allocation Order
appear to be more than sufficient to meet the allowable harvesting levels under the VFP for both ash and mixed species in eastern
Victoria. Due to ongoing court and litigation processes, and increasing severe bushfires, the timeline for the VFP to end native timber

harvesting was revised from 2030 to 1 January 2024.

Summary of State of the Environment
2018 Report assessment

+  The resource outlook (RO) from VicForests has
reduced the available timber production area
in state forests. The RO defines the volume of
hardwood timber products from native forests
made available to the market, separating the
species groups of timber supply into two groups:
ash and mixed species.

* The reduction in availability of sawlog resource
in areas such as the Central Highlands of
Victoria can be attributed to the effects of fire
on the estimates of sustained yield. The trend
indicates that less timber production will occur
in state forests in the future and more emphasis
will instead be on other values, including species
conservation and carbon sequestration issues.

Critical data used for the 2023 assessment

* Area available for harvest in native forest

* Insights of current available and suitable D+
sawlog for VicForests after 2019-20 bushfires

472 Victorian State of the Environment 2023 Report - Scientific Assessments

2023 assessment

Factors like the area, type, and age classes of forest
available for timber production are key planning
inputs for determining long-term sustainable timber
production rates. Monitoring trends in available forest
area assists the forest sector in managing any change
that will affect resource availability. It also provides
insight into the changing balance of management
objectives across the forested landscape.

Not all public forests are available for commercial
native timber harvesting. Commercial trees are those
large enough, and close enough, to a market to allow
them to be harvested. In Victoria, most commercially
viable native forests are in the east, including the
Central Highlands. Data from VicForests (the Victorian
government business responsible for the harvest,
commercial sale and regrowing of native timber from
state forests) shows that approximately 0.04% of
native forests are harvested each year. As a result of
the Victorian Government's decision to bring forward
the end of native forest logging from 2030 to January
2024, the use of native timber for commercial sale will
cease by the end of 2023.
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In 2019, the Victorian Government developed the
VFP, a 30-year plan outlining the policy directions for
Victorian forest industries and the management of
timber resources in state forests. The plan included
the phasing out of all public native forest harvesting
by 2030. As of November 2019, all existing sawlog
customers have had supply agreements negotiated
out to 30 June 2024. In accordance with the VFP,
volumes to harvest will be 138,000 m?® between 2020
and 2024. For mixed-species D+ sawlog, harvest
volumes are 115,000 m? between 2020 and 2024.

As a result of the 2019-20 bushfires, D+ operable
inventory has reduced the flexibility in scheduling
areas for harvest to 2030. The Major Event Review
report has found that there is around 11% reduction
of the D+ sawlogs (operable inventory of maximum
D+ sawlogs) that were available to VicForests prior
to the 2019-20 bushfires.'*3" 432 The report indicated

that the remaining sawlog volumes available under
the current Allocation Order appear to be more than
sufficient to meet the allowable harvesting levels
under the VFP for both ash and mixed species in
eastern Victoria. As a result of an announcement

of bringing forward the end of native timber
harvesting by 1 January 2024, concerns towards
the reduction of D+ operable inventory to harvest
by 2030 will be inapplicable.

Table Fo15 summarises the total available and
unavailable area for timber production in both state
forests and parks and conservation reserves. It
shows that the area that is unavailable for timber
production has increased by 400,000 hectares, from
4,648,000 hectares in 2006 to 5,031,000 hectares

in 2022. On the other hand, the area available for
timber production has decreased by around 370,000
hectares during the same period, from 2,597,000
hectares to 2,229,000 hectares.

Table Fo15: Area available for harvest within native forests of Victoria between 2006 and 2022.'4%

Forest management one

Year and area (‘000 ha)

Tenure 2006 2008 2012 2014 2016 2018 2020 2022
Available

General Management Zone 2,403 2,318 2,110 2026 2,112 2,180 2,006  2,029°
State forest

Special Management Zone 182 172 275 263 159 153 1522 200*
Parks and Limited timber production 12 12 18 14 19 19 0° ob
conservation reserves
Total available 2,597 2,502 2,403 2,302 2,290 2,352 2,258 2,229
Not Available

Special Protection Zone 828 783 753 747 756 768 773 777
State forest

Immediate Protection Area - - - - - 0 962 962
Parks and Limited timber production - - - - - 0 190 19
conservation reserves No timber production 3,820 3,825 3,982 4,117 4,106 4,139 4,130 4,139
Total not available 4,645 4,608 4,735 4,864 4,862 4,907 5,028 5,031
Grand total 7,242 7,110 7,138 7,166 7,153 7,259 7,286 7,260

2 In 2019, the Victorian Government developed the VFP. The plan identified IPAs across eastern Victoria which included areas where commer-
cial timber harvesting was previously permitted. The area of GMZ in the IPAs (89,000 ha), and the area of SMZ in the IPAs (~7,000 ha), has not

been included in the area available for harvest.

b The areas of limited timber production are forest areas where previous land-use determinations (e.g. by the Land Conservation Council)
outlined that limited timber production is permitted in these areas, usually with conditions and with the permission of the land manager.
While the land-use determinations are still in place these areas were not included in the Allocation Order 2013 (amended in 2014 and 2019).
These areas have not been included in the tally of area available for timber production. These areas include: Ada River sawmills historic
reserve, Colquhoun regional park, Comet Sawmill historic reserve, Grant historic area, Kirchubels tramway and mill historic reserve, Kurth
Kiln regional park, Mississippi no. 1 mill historic reserve, Mount Murphy historic area, Mount murphy historic area, Mount Wills historic area,

Rubicon Valley historic reserve, and Walhalla historic area.

1431. Major Event Review Independent Panel 2022, 'Victorian regional forest agreements: Major event review of the 2019-20 bushfires’, https://www.agriculture.gov.au/sites/default

files/documents/vic-rfa-mer-bushfires-report-2022.pdf. Accessed 21 November 2022.

1432. D+ sawlog is inclusive of B grade, C grade and D grade sawlog.

1433. Department of Jobs, Precincts and Regions (DJPR), ‘Unpublished data’, Melbourne, Victoria, Accessed 2022.
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Indicator Fo:13 Area of native forest harvested

Fo:13 Area of native forest harvested

RESloeE) 2023 2023 2023 2018 2018 2018
9 status trend confidence status trend data quality
Statewide @ @ @ @
Data source(s): DJPR
Area harvested under the 5-year harvest-area limits
Measure(s): ) ) o ) o ) !
Harvest regimes applied for native timber harvesting and their impact on conservation of threatened species

Why this indicator?

This indicator assesses the sustainability of harvest levels and the effects of changes to harvest regimes on other forest values, such as

biodiversity.

Why this assessment in 2023?

Area of native forest harvested has been stable. The area of native forest harvested is within the 5-year harvest-area limit. Following the
2019-20 bushfires, VicForests introduced a variable retention harvesting system to address concerns about the impact on biodiversity
from timber harvesting. As a result, most areas harvested had this system applied. The Victorian Government'’s decision to bring
forward the end of native timber logging to 1 January 2024 and provide support packages for timber workers, sawmill operators and
related communities will help to address concerns about biodiversity conservation.

One major difference in native timber harvesting between eastern and western Victoria is related to the application of pre-harvest
surveys. In eastern Victoria, the Forest Protection Survey Program has a set target that at least 64% of coupes planned for harvest are
to be surveyed. In western Victoria, most coupes are of a silviculture type (e.g. single tree selection, thinning from below, fallen firewood
collection), so they have not triggered any survey requirements, such as thinning coupes in the foothill forests of the Midlands/Otways,
as they are already meeting basal retention requirements for native species like gliders. Coupes with more intensive silviculture, such
as clearfell/seedtree and gap selection, have been restricted to the Mount Cole area, where spotlight surveys were done in 2021 to
determine the presence of brush-tailed phascogales prior to the most recent operations. In addition, informal surveys for the Mount
Cole grevillia have also been undertaken that targeted areas of likelihood for this species (roadsides and previously disturbed areas).

Summary of State of the Environment
2018 Report assessment

e The area of harvest is below the 5-year harvest-
area limits specified in the Allocation Order.

* The area of state forest harvested between
2011-12 and 2016-17 was between 4,400 and
5,600 hectares per year.

« The average area harvested is less than 1% of
the total area available for timber harvesting.

Critical data used for the 2023 assessment

*  Allocation Order 2013-14 to 2020-21

+ Net area harvested by harvesting regime (ha)

2023 assessment

Monitoring and assessing levels of timber harvest
from native forest is an essential part of sustainable
forest management. Tracking annual harvest rates in
native forests against the available level of harvest
rate is important for evaluating whether the current
approach is sustainable.

Victorian Forestry Plan

In 2019, the Victorian Government developed the VFP,
a 30-year plan outlines the policy directions for
Victorian forest industries and the management of
timber resources in state forests. The plan includes
the phasing out of all public native forest harvesting
by 2030.
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End of native timber harvesting

In 2023, the Victorian Government has decided to
bring forward the timeline for ending native timber
harvesting from 2030 to 1 January 2024, meaning
that there will be no native forest area harvested
from 2024 onwards.'3* The decision was based on
the ongoing court and litigation process and the
increasing risk of severe bushfires as experienced
from 2019-20 bushfires. The Government will provide
$200 million of support to workers and their families
to transition away from native timber harvesting
earlier than planned. Together, with the additional
support, the Government'’s total support for this
transition is around $875 million.

Allocation Order

The mechanism that defines the maximum harvest
levels for public native forests in Victoria is the
Allocation Order 2013 which was later reviewed

and amended by the then Ministers for Agriculture
in 2014 and again in 2019. The Allocation Order was
created under Section 13 of the Sustainable Forests
Act. The Allocation Order describes the location and
extent of timber resources allocated to VicForests
for harvest and sale. Clause 6 of the Allocation
Order outlines the total area harvested (ha) must not
exceed the five-year harvest-area limits specified in
the order. All of western Victoria does not have an
Allocation Order and operates mostly under a forest
produce licence. This means that the Allocation
Order does not include any VicForests coupes in
western Victoria.

Special Audit

On 6 December 2019, Victoria's Chief CR released the
Special Audit: Assessment of VicForests’ Harvesting
Activities Againstthe Allocation Order (the Special Audit).*3

The report indicates that the Special Audit was
undertaken in response to the allegations aired

by an ABC investigation in November 2018. On 21
November 2018, an ABC online article and the ABC
7:30 news program reported that thousands of
hectares of state forest appear to have been, or
were to be, illegally harvested.

The Special Audit includes the following findings:

« Atotal of 112.4 hectares were harvested outside
the allocated area of the Allocation Order. There
is a total of 201 coupes under the TRP (gazetted
on 5 January 2017) with area outside the
allocated area.

« The Special Audit explains that it is of the opinion
that there is insufficient evidence to prove illegal
harvesting due to the limitations of the map
in the Allocation Order (prior to the April 2019
Allocation Order amendment).

e On 24 April 2019, the then Minister for Agriculture
amended the Allocation Order. The amended
Allocation Order addresses the issues identified
by the Special Audit.

The Allocation Area tallied towards the five-year
harvest-area limits

Clause 6 of the Allocation Order states that the total
area harvested (ha) must not exceed the five-year
harvest-area limits specified in the order. The allocation
area (ha) tallied against the harvest-area limits
specified in the Allocation Order for the years 2013-14
to 2017-18 is shown in Table Fo1é. This period is the first
five-year period since the introduction of the Allocation
Order. This method for calculating the five-year harvest-
area limit began with the Allocation to VicForests
(Amendment) Order 2010 in May 2010. In this context,
the 'total area harvested' is not net harvest area.

1434. Premier of Victoria, ‘Delivering certainty for timber workers’, Melbourne, Victoria, Delivering Certainty For Timber Workers | Premier of Victoria Accessed 24 May 2023.
1435. Department of Environment, Land, Water and Planning (DELWP) 2019, ‘Special audit: Assessment of VicForests' harvesting activities against the Allocation Order’, Melbourne,
Victoria, https://www.forestsandreserves.vic.gov.au/__data/assets/pdf_file/0027/443826/Special-Audit-Report.pdf Accessed 17 August 2022.
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Table Fo16: The allocation area tallied against the harvest-area limits specified in the Allocation Order from 2013-14 to 2017-18.'4%

Forest 2013-14 | 2014-15 | 2015-16 | 2016-17 | 2017-18 Total Five-year harvest- | Percent allocation area tallied to
stand type (ha) (ha) (ha) (ha) (ha) (ha) area limits five-year harvest-area limits
Ash 2090 2273 2583 2386 1988 11,319 14,200 80%
Mixed

. 2034 2820 2847 3003 3638 14,344 70,000 20%
species

The allocation area (ha) tallied against the harvest-area limits specified in the Allocation Order, for the years
2018 -19 to 2022-23 is shown in Table Fo17. This time-period is the second five-year period of the Allocation
Order. (Note: only results for the years 2018-19 to 2020-21 (three years) are available.). As a result of the
Victorian Government'’s decision to bring forward the timelines for ending native timber logging, harvesting
of native timber will cease as of 1 January 2024, meaning that 2023-24 will be the last financial year that the

logging will occur.

Table Fo17: The allocation area tallied against the harvest-area limits specified in the Allocation Order from 2018-19 to 2021-22."%"

Forest 2013-14 | 2014-15 | 2015-16 | 2016-17 | 2017-18 Total Five-year harvest- | Percent allocation area tallied to
stand type (ha) (ha) (ha) (ha) (ha) (ha) area limits five-year harvest-area limits
Ash 1,650 1,900 2,100 N/A N/A 5,650 13,700 42
Mixed

e 3000 | 2,950 | 3,300 N/A N/A 9,250 70,500 13
species

Harvest area

There have been significant changes to the harvest
systems used by VicForests during the SoE 2023
reporting period. Since July 2019, VicForests have
been using variable retention harvesting in a majority
of coupes (Table Fo7). The increased use of variable
retention has resulted in the decreased use of clear-
felling and seed tree retention harvesting (a type of
intensive silviculture with retention). This change is to
incorporate previous, long-term silvicultural research
findings from Victoria and Tasmania and adopt a
more adaptive approach that better protects a broad
range of forest values, including retaining habitat
trees and cohorts of potential habitat trees.

Following the 2019-20 bushfires, the CR was of the
view that the precautionary principle under Section
2.2.2.2 of the Code of Practice for Timber Production
2014 had been triggered. The CR identified 34 species
of concern that it advised would require additional
precautionary protection from timber harvesting

to assist their recovery. The giant burrowing frog,
greater glider, glossy black-cockatoo, Leadbeater’s
p