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Australia’s forests, by forest category e L aciaillon €

Australia's State of the Forests Report 2018 ) R . Department of Agriculture
: 7R and Water Resources
o V. ABARES
Total Forest Area — 134 Mha

Native Forest - 132 Mha
Plantation — 1.95 Mha
Other - 0.05 Mha
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_ Reference: Montreal Process Implementation Group for Australia and National Forest Inventory Steering Committee, 2018, Australia’s State of the Forests Report 2018, ABARES, Canberra, December, CC BY 4.0. _



Issue

* Ongoing debate on carbon implications of native
forestry in Australia

* Range of studies - conflicting outcomes

* Complexissue — outcomes largely dependent on
scope, assumptions and accounting frameworks




The Study

* Funding from FWPA, FCNSW, STTAS, QLD DAF and VicFor

* Carbon implications of stopping native forestry over varying
climate timeframes

* Carbon dynamics - forests and harvested wood products

e Areas modelled - total of 6 Mha (including non-production
areas of the production estate):

NSW: 2,121,566 ha (48.6% non-harvestable)
TAS: 702,967 ha (20% non-harvestable)
VIC: 3,145,738 (86% non-harvestable)

QLD: 3,068,773 (54% non-harvestable)




The Study

Forest carbon modelling - FLINTpro (https://flintpro.com/)

* Soil carbon - not included
* Average fire return frequencies applied

* Harvest frequencies and intensities: provided by each
State

* 100-year modelling spin-up period; forest carbon values
then used as starting point for outcome comparisons
(production and non-production)




FullCAM (Full Carbon Accounting Model) =

FullCAM Guidelines

* FullCAM is used in Australia’s National GHG accounts for e |
the land use, land use change and forestry sectors.

* Given Australia’s land sector is 769 Mha, it's impractical to
measure emissions and abatement using just direct
estimation methods, such as field sampling

* FullCAM estimates the carbon stock change in ecosystems
using a modelling framework including:

- above and belowground biomass
- standing and decomposing debris

- soil carbon resulting from land use and management
activities



The Study - FLINTpro

* FLINTpro is a spatial integration system
that reduces the complexity of land
sector GHG accounting

* Modules have been developed to reflect
the TYF that underpins FullCAM

By
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The Study - FLINTpro

* Run spatially explicit baseline and
projected management scenarios across
all RFA regions based on forest types and
average harvest history and fires

5yr average harvest data by region
and silvicultural type
Assumed stable harvest rates

« Conservation scenario is the cessation of
harvesting with fires




Uncertainties around forest carbon -
carbon in mature trees

. Allometric relationships unreliable to estimate
carbon in older forests

. Challenging to reliably estimate the impact of
internal decay




Uncertainties around forest carbon -
carbon in mature trees

* Previous research has shown the impact for
native hardwood species in Australia:
“Existing allometric equations are generall

poor at estimating biomass of mature trees of
large DBH"

* Endresult - likely bias towards higher carbon
values as forests mature beyond typical native
forest rotation cycles

Arficle
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Abstrack Accurats estimates of forest biomass ane essential to understand the contribution of fotests
to climate change mitigation efforts. In this manuscript, we report on biomass determinations for
566 directly weighed troes located in thiee important native forest aneas in Ausiralis, The sites were
‘paired according to management strakgy; Le., managed for periodic cycles of harvest or conservation.
unly:. The key aim of the work was to test whether non-site specific available biomass nelationships
a: peliable, especially in the estimation of the biomass of irees with a lange diame et ot breast height
(DBH). The sboveground carbon (AGC) estimates for largely undisturbed forests ranged from
appreccimately 2004001 C ha~. Existing allometric equations wene generally poot at estimating
biomass for mature trees, especially those of large DBH, Direct weighing of biomass ensured a degres
of certainty in the results that cannot be asseciated with previous stdies that refisd on sub-sampling,
or with studies that relied on existing allometric equations. Thus, caution should be exercised when
interpreting the results of previous studies that did not rely on direct weighing of the biomass in the
conbesct of decisions around optimum foresk regimens, and the of mature
fomest stands to the global carbon balance.

Keywords: native; forests; biomass; weighing; production; consery ation; allome tric

1. Introduction

Fulests are an important component of the global carben ey cle, primarily via the sequestration
and storage of catbon, contributing to climate change miigation [1). Reporting of forest carben stocks
is an admi qui for in the United Nations Framework Convention on
Climate Change [2], and signatary countries of the Kyoto Protoco! an nequind to accoun for forest
carbon stock changes [3]. Carbon is also one of the criteria listed under the "Menireal Proosss for

the ion and Sustai of Temperate snd Boreal Forests”, as Criterion 5:
“Maintenanis of fotest contribution to global carbon oy cles” [4] The sustainable management of native
forests for continued wood and their tfor vation purposes alone have

‘been put forwand as desirable pathways in the contet of climate policy [5-111. In both cases, however,
itis erifical to have accurak: estimates of forest carbon for the range of disme ter dasses Tepnsented in
the forest.

Forats D018, 9, 6l da 10, 3990/ 5020060
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Uncertainties around forest carbon -
allocation to biomass fractions

* Unrealistic high allocation to
biomass fractions with

Table 6.4.2 Partitioning of biomass between the tree components in different vegetation groups

Fraction of biomass allocated to:

o o Major Vegetation Group Stems Branches Bark Leaves Coarse Roots Fine Roots
comparatively higher turnover
Eucalyptus Tall Open Forest 0.42 0.20 on 0.06 0.18 0.03
ra t e S Eucalyptus Open Forest 0.40 019 on 0.07 0.20 0.04
Eucalyptus Low Open Forest 0.49 on 0.09 0.04 0.24 0.03
Eucalyptus Woodland 0.31 0.20 0.08 on 023 0.07
(] B a rk a n d | e ave S 2 O % Of a b Ove —_ Acacia Forest and Woodlands 0.28 019 0.07 012 025 0.09
Callitris Forest and Woodlands 0.28 0.22 0.08 0.07 0.27 0.08
d t f d Casuarina Forest and Woodland 0.30 0.20 007 on 024 008
grouna component of open an Melaleuca Foest and Woodland om  on oo o 0z 007
Other Forests and Woodlands 0.31 0.20 0.07 on 0.24 0.07
ta | | O p e n E u C fo re StS Eucalyptus Open Woodland 0.29 019 0.07 012 0.25 0.09
Tropical Eucalyptus woodlands/grasslands 0.31 016 0.08 0.08 0.28 0.09
Acacia Open Woodland 0.27 019 0.06 012 0.25 0.10
e Research: Bark and leaves at e
O Low Closed Forest and Closed Shrublands 0.31 0.20 0.08 on 0.23 0.07
1 f A f N W Acacia Shrubland 0.28 019 0.07 012 0.25 0.10
m O St O /O O G B O r S Other Shrublands 0.29 019 0.07 012 0.25 0.09
. Heath 0.35 0.21 0.09 0.10 0.21 0.04
p ro d u Ct I O n fo re StS E;\f;:z;d Shrub; Samphire Shrub and 0.27 019 0.06 012 0.25 010
Mangrove 0.33 0.20 0.08 on 022 0.05
Unclassified Native vegetation 0.26 0.20 0.07 012 0.28 0.08




. A uistral 0, Ctoet o remirs
ST e R ——— 'é_ﬁ

Acnal Ecvlogy (2084 44, 135150

Uncertainties around forest carbon: L

CARAGH G. THRELFALL,' (1 BRADLEY §. LAW' () AND ROSS ]. PEACOCE (3
Foerr Science Lini, NS Debartmns of Primary Inchuries, Loched Bag 5124, Parramaraa 2134,
New Souch Waler (Emadl: caragh threlfall G melb. edu au; * School of Eaogismm & Foress Scienies,

Decay rates - above ground Sl e

Mmtract Falen coarse woody devis (OWD) & erifeal s Souest biodfiversty asd Suncfon. Few stalics mald
&:m et Enfluence CWD avalabainy, alitoug such iwcdigSon wc cstilly nodad 1o infen i sabic
ot We s bethorak bk of CWD in cndarvsnd o e foess and e harveste] e
Mﬂ s 4 mage of fareds in mordcse New Souh Wiles, Awealis. W found s barve aing was the
Sttt Ariver of CWD, Wit alucad doubile 1he conet fpic ok B ') aned weduee ™ b ) of 1t CWD
sclecsely lusmciaed $un ssbursciied sirs. Tho pamesn waa comsdient acrom wet and dry Sortat fgees. Has
vestad sites bl grenter count of Bellow-beirig s, and geter wilumes of small and el ited CWD
(1550 em Sumete) dan ssbarvord ses. Thise was oo olfer of havoaing on e wlume of g CWD

. . .
[ ] — 51 em Eamees) Total wiumes of CWD (~15 cm Snerd] vsed fam 11410 166 o ba™". We Sund fw
. . i s 0 CWI) conts and walurosk Bewers Srckt fpc, Wil ey woodland and feest contining los
CRTY U ot ey arad shroibioy e fypes, seflesing kwer pereni] isgan raes. The CWD levels sezonled
Bere are il Sume Eawdal B Gy and W okl S cluwbes in Al and s Tyl of o
bl cotimamns for "ok o’ Soman Using gl Bucar mosdeS we capturd up @ T of the vasisin in

oo sines, e Sous] o pisvier Beispessing. Nogugraciby and the o urdbers of o

components (branches and stem) - more than e e

]

900/ f I | ° | ° ZO Wy woardla: coslogiel b burris, Sillen ks, Soroe o, fero msid ue, soninable o st manggen et
O : : E r : : St Wlt I yE E rS BTRODUCTION ms}.mgi:nqmnu’umm he
o CWTY 4z dlaen cveroded (Buncd &
Fabien coume wooly debwis (CWDY snecspuses o Hosde J010) Howeres, dhe s sumes of OFT s

veday of weody massidl, Gelaling falln by orecid - - g

Benches and meigs, smusgn, foos dnd Sagneen of o musagemest pases.

Sillen wecs (Woldondomy & Keoun 2005). Bosne Sk of CWI acress e workds fors vy s
of i sumyrele, WD s comiders] o e s snmiilly Fases cesdwtng m CWD igpus,
mordl and demedced] fumee of sy coogsems  desy ] sddene Sme oy acres sede asd
fasnon ciol 1956 Lindmouye el 2002 cude mxdwka of e hiome, badcae, S
CWTY preides habine for many congences of bic-  stund and tren of ee specio (Harmon ool 1985,
Sty i @ ,.m'.u Samgng uhwe.!ug Bormsesns o o 3013) Thee Sewss imea wits
° ° ek ] S, Rrtt Gipe, sad st and busen S
B ﬁuan&mm] mnmlma T o inflames CWD st and am @i (Has
[ ] Engoeant biegochoicsl sobwrar, proeding a by men o ol 1956 Esfmucs of CWD in G ey
s of maandenn and plofsd & mipd pde @ sl Som 53w M i Qe deindied detidues
Eoulioal foreies of Mok Amesica, o TEO
donina

Somaten, (armen od WEE; Crow & Mobph

a
Slxmpaniy sxtor Toen ddwmc Cem &2 5 (s o ol 3013), s e 1000 e b i

production scenarios RS SRS

& 2088 Eesigral Beciey of Amemia b 01 B e | 3660

Table 6.4.6 Decomposition rates for standing dead pools used in the harvested native forests model
* Research points to opposite impacts from
Bark 125

Leaves and fine roots 167

Table 6.4.7 Decomposition rates for debris pools used in the harvested native forests model

harvest: “Harvested forests typically contained up to twice the level

Breakdown % per month

. . Debris component Decomposable Resistant
of CWD as unharvested forests, though this was dominated by smaller St ; E
size classes of CWD.” G 25

Breakdown rates are not given for decomposable deadwood, bark litter and coarse dead roots because these
_ DOOIS e Entirew e
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Uncertainties around forest carbon:

&>
\hational carbon

Decay rates - below ground (roots) accounting system

The Decay of Coarse
Woody Roots Following
Harvest in a Range of

Forest Types

* “For hardwoods, it is estimated that
10-50% of the root biomass will still be
present up to at least 85 years after
harvest, depending on the species and
site location.”

F.A. Ximenes, W.D. Gardner
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 Bias towards lower carbon stocks
in production scenarios




Research Note | October 2023

Uncertainties around forest carbon -
climate change

yyyyy

improved methods

* Bushfires, drought, pest and

ar

-

diseases

* |n NSW: forest carbon stocks Total wilfire emissions for New South Wales in megatonnes of CO,
reduced by 165 Mt over the last 30
years

(https://www.nrc.nsw.gov.au/Research%20note%20%20Carbon%?2
Obalance%200f%20forests%20-
%200ctober%202023.pdf?downloadable=1)




The Study - cont.

HWP dynamics:
 Carbon storage in service (service life of various products)
* Long-term carbon storage (i.e. in landfills)

 Product substitution (i.e. hardwood transmission pole
versus concrete options) — Dynamic LCA principles

* Renewable energy generation

Harvest residue dynamics - use for engineered wood
products / bioenergy / biochar / novel bio-products




HWPs in service

. I 11 I | | . | .
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HWPs - long-term C storage in landfills

*Field excavations (6 in NSW and 3 in QLD)

* Lab-scale bioreactors - products tested:

Sawn wood products: radiata pine, preservative-treated radiata pine, blackbutt, plantation

blackbutt, spotted gum, mountain ash
Engineered wood products: particleboard, MDF, Weathertex, bamboo flooring

Paper products: Cardboard, copy paper (Eucalyptus; Acacia; recycled)

* Maximum carbon loss of 1.4% for wood and wood products
and 48% for paper products is lost from Australian landfills (data g

in IPCC Clobal Emissions Database)




HWPs - substitution

SEA solid
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Reference: Ximenes et al. (2016)

Carbon stocks and flows in native forests and
harvested wood products in SE Australia. PNC285-1m2.
Prepared for Forest and Wood Products Australia

The emission footprint for Australian hardwood harvested
wood product and their likely replacement products




HWPs - substitution

*In this study - constant factor applied to gradually
reduce substitution benefit over time

Subst. impact (tC Residues Subst. impact (tC
saved / t C in HWP) saved / t C in HWP)

Dry sawn hardwood Industrial heat

Recycled dry sawn 0.3 Liquid biofuels 0.75
Green sawn 0.4 Cross-laminated 1.0
hardwood timber

Poles 1.1 Biochar 0.1

Firewood 0.8 Novel 2.0

bioproducts




Residues - renewable energy

Biomass for bioenergy

How does the carbon cycle work?
Co,

Emissions from Co, Co,

energy generation
Carbon in the air (

CO,
‘) Carbon
absorption
Transport

during crop
growth
fuels
i@ Construction Sawmill
and Demolition production Crop Harvest

Bio-steam Liquid hiofuels

Bioheat
Biopower

* Bioenergy plays a key role in all
(IPCC) scenarios designed to limit
global warming - the share of
primary energy provided by
bioenergy is predicted to increase
from a median value 0f 10.3% in
2020 to 26.4% by 2050.

* Large increase in demand for hard
to abate sectors - transport
industry, steel production

* Potential role for BECCS




Study results - NSW - Forest Carbon only

2030 2050 100 Years

NSW 5 years, forest carbon only NSW 25 years, forest carbon only NSW 100 years, forest carbon only
200 200
180 180
i 160
140 0
120 120
100
80
60
40
20

250

100

60
40
20

2025 2026 2027 2028 2029

= Forest carbon - prod. wm F o5t CArbon - non-prod. mm Forest carbon - prod. — FOrest carbon - non-prod.

mm Forest carbon - prod. e F orest carbon - non-prod.

Average C stocks (tC/ha) Dead organic matter (tC/ha)

Non-production Period Non- : Production | Diference
production

2030 172.5 172 2030 321 325 04
2050 177.2 173.2 2050 325 32.7 -0.2
100 years 187.8 176.3

100 years 34.1 33.1 1.0




Study results - NSW - Inclusion of HWP and residues

2030 2050 100 Years

NSW 5 years, residue average NSW 25 years, residue average NSW 100 years, residue average
200 185 200
180 190
150 175
170 180
100 165 170
160
50 155 160
150 150
NN NN M NN MM g < = b= = 0 [ B Iy e B e I~ . G~ 4 [Ca " e ) [ = =2 COOCQC ™« o = NN
2025 2026 2027 2008 2029 SESESESEEREREER383333833883¢% REARARRARRRaRRERSRRSRRRAR 3SR HRRRE
= Forest carbon - prod. mm— HWP service HWP LTCS == Forest carbon - prod. s HWP service HWP LTCS mmmm Forest carbon - prod. e HWP service HWP LTCS
m— HWP Energy i HWP Subst. m— HWP Paper Subst. m HWP Energy s HWP Subst. — H\WP Paper Subst. mm HWP Energy mm— HWP Subst. mmm H\WP Paper Subst.
Harv. Residues average EEEEE proc. Residues average e Forest carbon - non-prod. W Harv, Residues average W proc. Residues average = Forest carbon - non-prod. W Harv, Residues average EEEEE proc. Residues average == Forest carbon - non-prod.
NSW 25 years, HWP impact

14
Average C stocks (tC/ha) =
10
8
6
Period Non-production | Production 4
2
0

2030 172.5 172.8

2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050

2050 177.2 177 .2 u Baseline HWP # HWP service HWP LTCS

H HWP Energy B HWP Subst. B HWP Paper Subst.

100 years 187.8 186.8

W Harv. Residues average B proc. Residues average




Study results - TAS - Forest Carbon only

2030 2050 100 Years

TAS, forest carbon only, 5 years TAS, forest carbon only, 25 years TAS, forest carbon only, 100 years
180 200 250
160 180
140 160 200
120 10
120
100 i
80 80
60 60
40 40
20 28
0 N SN EgIREER SRR ITESEYR
2025 2026 2027 2028 2029 SRERRERERERRRRRRRRRIRRERRRRER
mmmm Forest carbon - prod. Forest carbon - non-prod. =N Forest carbon - prod.  s==Forest carbon - non-prod. = Forest carbon - prod.  e==Forest carbon - non-prod.

Average C stocks (tC/ha) Dead organic matter (tC/ha)

Non-production Period Non- : Production | Diference
production

2030 156.7 154 .6 2030 31.9 33.3 14

2050 169 155.0 2050 32.7 33.4 0.7

100 years 193.4 156.2 100 years 371 33.6 3.5
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Study results - TAS - Inclusion of HWP and residues
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s Forest carbon - non-prod.

2050

Tas, residues average, 25 years

100 Years

Tas, residues average, 100 years

= HWP Energy HWP Subst,

mmmm HWP Paper Subst.

mmmm Harvy, Residues average

= proc, Residues average

= Forest carbon - non-prod.

mm HWP Energy HWP Subst. mm— HWP Paper Subst.

m Harv. Residues average

m proc. Residues average

e Forest carbon - non-prod.

Tas, residues average, 25 years, with baseline

Average C stocks (tC/ha)
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2030
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2032
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2034
2035
2036
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2038
2039
2040
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2047
2048
2049
2050

100 years 193.4 189.3

I Forest carbon -prod. mm Baseline HWP — HWP service

m HWP LTCS mmmm HWP Energy mmm H\WP Subst.
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Summary

* Carbon outcomes will vary with forest type, management,
and timeframes - there is no one rule for all

* Biomass data issues likely leading to bias

* These issues are likely to drive greater differences in forest
carbon for ditferent management scenarios than what is
supported by reality - bias towards non-production
scenarios




Summary

* Climate change impacts: high levels of uncertainty, especially
for longer simulation periods

* Comparisons between production and non-production
scenarios — no tangible differences for more immediate
climate timeframes

* Opportunity to support transition for hard to abate sectors,
while minimising disruptions to regional communities and
allowing time for hardwood plantations to establish
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