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Recurrent fire + logging = 77% loss
of old growth since 1995

Enhanced old growth conservation Pacific Conservation Biology

Legend
Number of disturbance old growth
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I Non-Old Growth Forest and Woodand
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Fig. 3. Disturbance by wildfire, logging or a combination of both in Modelled Old Growth Forest and
Woodland between 1995 and 2020.

Lindenmayer and Taylor, Pac. Cons Bio. 2020



Widespread regeneration failure —

post fire and post logging

Lindenmayer et al. 2022 Plant Ecology
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Number of Wildfires between 1995 and 12 January 2020

o : 77/ Wildfires between Nov 2018 and 12 Jan 2020
Wildfires March 2019

| I o L. f IKilometers
0 20 40 80 120 160

Lindenmayer & Taylor (2020) (PNAS), Lindenmayer et al. 2023 Ecosphere




The forest has become more flammable

* Due to a changing climate — climate is THE KEY
DRIVER OF fire conditions

* Due to logging

* Possibly due to Hazard Reduction Burning
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Two key take-home messages

*Logged forests ALWAYS burn at higher
severity

*Logged forests burning under moderate fire
weather burn at higher severity than intact
forests burning under extreme conditions






Will thinning help reduce fire severity?

* Analysis 2009 fire,
* Analysis 2019-2020 fire

ANSWER

* Generally no
* Some cases thinning = greater high severity fire

Taylor et al. 2020 (Cons. Letters); Taylor et al. 2021 (Austral Ecol)
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Self-thinning forest understoreys reduce wildfire risk, even in a
warming climate
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:f"&..m..... Abstract

:‘:;lm:,, As climatic changes continie to drive increases in the frequency and severity of forest fires, 1t 1o
Atbewdpamd  critical to Wnderstand all of the factors influencing the risk of forest fire. Using a spatial dataset of

areas blrnt over a 63 year period in 2 528 343 ha study area, we examined three possible drivers of
flammability dynamice. These were: that forests became more Sammable a2 fine biomass (fuel)
returned following disturbance (H1), that disturbance increased flammability by initiating denze
understorey growth that later self-thinned (H2), and that climatic effects were more important
than either of these internal dynamics (H3). We found that forests were Wnlikely to burn for a short
‘young' period (5-7 years) following fire, very Likely to burn as the regrowing understorey became
taller and denser (regrowth period), then after a total post-disturbance period of 43-536 years
(yolng + regrowth periods), fire bacame unlikely and continiied to decrease in likelthood (mature
peniod). Thia tread did not change as the climate warmed, although increases in synoptic
vanability (mean changes in synoptic systems per seazon) had 2 pronolinced effect on wildfire
likelhood overall. Young forest and regrowth forest became increasingly likely to bura in years of
greater synoptic varisbility and the time taken for forests to matire increased, but in years with the
most severe synoptic variability, matire forests were the least likely to burn. Our findings offer an
explanation for fire behaviolr in nimerous long-term studies in diverse forest types globally and
indicate that, even in the face of 2 warming climate, ‘ecologically-cooperative’ approaches may be
employed that reinforce rather than disrupt natural ecological controls on forest fire. These range
from traditional indigenolls fire knowledge, to modern targeting of sippression resolirces to
capitalize on the benefits of self-thinning, and minimise the extent of denze regrowth in the
landascape.




KEY FINDINGS

Prescribed burns are somewhat effective
for 5-7 years, as previously thought
Then increased fire risk for 4-5 decades
Affected forests are 7 times more likely
to burn than older forests

In the worst climatic conditions, older

forests were 3 times less likely to burn

than recent prescribed burns




In other words, burning made forests on average seven times more flammable for
43 to 56 years.
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Zylstra et al. 2022 Env. Res. Letters
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»Wrong to say "if only we had done more HRB” = wrt r|sk
reduction (especially under extreme conditions) |
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(Gibbons et al. 2012 — PLOS One)
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THE CHALLENGE

* Regrow the old growth estate
* Regrow forest in areas where regeneration has failed

* Restore the natural fire regime — which means limiting
fire in tall, wet forests and Gondwanic rainforests

* Focus HRB where it matters
* Recover populations of key and iconic species









The Greater Glider

*A true “sentinel” species

*Vulnerable to:
* Land clearing
* Logging
 Wildfire
* Hazard Reduction burns (kills animals, removes big trees)
* Climate change (they are heat sensitive)
* IT IS NOW ENDANGERED!! (was once most common)
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37.3° S ‘ A0y , TN AR : : .. NEW SOUTH WALES

VICTORIA
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Lindenmayer et al. 2020 (Animal Conservation)
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Greater Glider — 649% of sites in 1997
to ~149% of sites in 2022-23

Probability of Occureance

Lindenmayer & Sato 2018 PNAS, Lindenmayer et al. 2022 (PLOS One), Lindenmayer et al. 2020 (Animal Conservation)






_ 1 1 I _ ] 1 _
(e @) N O lp) <t ™ N —

ey Jad saau} p|o able| "ON

Year



Overall decline In tree hollows

* HBT = 90% decline in total abundance by 2035

* Old growth (where HBT most abundant) declined by 95-97% of
“background” levels (1/30th-1/60th)

* Old growth Mtn Ash = 1.16% of estate; Alpine Ash = 0.47% of estate
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Elevation, disturbance, and forest type drive
the occurrence of a specialist arboreal folivore

David B. Lindenmayer'*, Lachlan McBurney', Wade Blanchard’, Karen Marsh?,
Elle Bowd', Darcy Watchorn'-3, Chris Taylor', Kara Youngentob'

1 Fenner School of Environment and Society, The Australian National University, Canberra, ACT, Australia,
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Australia

* David.Lindenmayer@anu.edu.au

Abstract

Quantifying the factors associated with the presence and abundance of species is critical for
conservation. Here, we quantify the factors associated with the occurrence of the Southern
Greater Glider in the forests of the Central Highlands of Victoria, south-eastern Australia.
We gathered counts of animals along transects and constructed models of the probability of
absence, and then the abundance if animals were present (conditional abundance), based
on species’ associations with forest type, forest age, the abundance of denning sites in large
old hollow-bearing trees, climatic conditions, and vegetation density. We found evidence of

fAaract hhma affarte with animale haina aviramahr iincamman in Alnina Ach and QhininAaRiim









New generation nest boxes and
artificial hollows
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