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Prescribed Burns 17/5-4/6
—— major roads
Tracks

Harnessing Prevents Late Dry Season Contributes to Both CC Protects Biodiversity,

Traditional Practice Destructive Wildfire Mitigation and Adaptation Supports Communities

» Similar traditions globally in ~ « EDS managed fires gentle, » Annual emissions reduction * Tools to quantify emissions
savanna/tropical dry forests patchy 50% reductions and measure other

* Involved EDS Burning « Generate lower volume » Carbon stored in above and benefits incentivises fire

» Interrupted through emissions below ground biomass (l.e. practice

trees and soll)

colonisation « Prevent LDS wildfires | | |
* Multiple adaptation benefits
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Comparative Advantage

 Remote communities have an incentive to undertake fire management, taking
pressure off state resources.

* Once enabling environment In place, represents low Input, low technology
approacnh.

» Sustainability through community led enterprises.
* Co-benefits —social, economic, cultural.
 Can also be used by other land holders.

» Supports range of global goals — mitigation, adaptation, biodiversity etc.
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From First Savanna Fire
Management Projects

 Conoco Phillips initial investor in West
Arnhem Land.

* [ndividual projects spread across north of
Australia monitoring and verifying emissions
reductions from savanna fire management.

Leading to Development Strong Economic Sector across North
of Australia

 Now more than 75 projects across the north, 25 Indigenous led,
generating significant economic and other benefits for remote
Indigenous communities.
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Culture, Ecology and Economy of

Fire Management

in North Australian Savannas

REKINDLING THE TRADITION
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Recognition Value Traditional
Fire Management

* For Culture, Climate,
Communities, Blodiversity
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nabling Environment

For methane, CH,
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For nitrous oxide, N,O
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Mome D Legisigive Dslruments > Inloroe > As Made > Delass 12079000344

Carbon Credits (Carbon Farming Initiative—Emissions
Abatement through Savanna Fire Management) Meth...

e Yy <~ F2O15L00344
Where the subscripts: W)
o = greenhouse gas species o (oc= CH,, on= N,0); saaiine
. DETALS LXPAND
p = vegetation class
k= fireseason TABLE OF CONTENTS. Expand All | Collapse Al

= fuelsize class
m = fire severity class
n= number of years since the patch of land was last burned

and parameters:

E,. = Emission (Gg) of CH,;

E,, = Emission (Gg) of N,0;

M = Ratio of molecular mass to the elemental mass

A = Fire affected (scar) area (ha)

P = Patchiness

EF = Emission factor (% of fuel elemental content released in fire)
FL=Fuel load (t dry matter ha})

CC= Carbon content of fuel (gram of carbon per gram of dry fuel)

......

1oc Mot

NC = Elemental nitrogen to carbon ratio
S=  Severity class (fraction of fires of severity class m in fire season k)

BEF = Burning efficiency

Strong Enabling Environment

 Recognised Emissions
Methodologies - (Methane, Nitrous
Oxide, (Sequestration))

« Satellite Monitoring 1.e NAF|

* Accounting Tools (I.e. SavBat)
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Carbon Credits (Carbon Farming Initiative
—Emissions Abatement through Savanna Fire
Management) Methodology Determination 2015

[, Geeg Humt, Masuster for the Envwomment, make the following determuzation.

Dused 25 Masch 2013

Greg Hat

Greg Puat
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ISFMI Story — Can this Approach Work Globally<e

Proportion of > S
area burnt, 2003-

2016, per 0.25°
cells

(a) Regular burned
area (% yr ')



ISFMI Story — Can this Approach Work Globally<¢

O Savanna fire emissions are predominantly
sourced from Africa (71%), followed by
Central and South America (12%), Australio
(7.3%), Asia (5.9%), Other (3.8%).

O Net emissions from fire represent .

approximately 3.8% of annual GHG
emissions from all sources.

B Africa B South America Australio Asiol
Other

Approximate Regional Contribution to Total Global Fire Emissions
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Research article @
Opportunities and challenges for savanna burning emissions abatement in &
southern Africa

INTERNATIONAL SAVANNA FIRE MANAGEMENT INITIATIVE Jeremy Russell-Smith ", Cameron Yates “", Roland Vernooij‘, Tom Eames ",
Guido van der Werf , Natasha Ribeiro ', Andrew Edwards ', Robin Beatty ',
Othusitse Lekoko “ ™', Jomo Mafoko *, Catherine Monagle , Sam Johnston
* Darew Contry for Bewhfew Ressarohy, Charies Darsts Dhsersty, Dorwan, OV0R Narthers Torritary. Assrwiia
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THE GLOBAL POTENTIAL OF INDIGENOUS FIRE MANAGEMENT * X1 P, outs D T inkemhane, 1300, Mossveir
' Depurvmanyt of Bvwrorwwenial Schmee, Untversiy of Batrmams, Provese Suy U1 (022, Geforone, assans
" Dapermaay of Povestry end Bavge Resawces, Prvete Sag 5O 199, Geborone, Baseass
FINDINGS OF THE REGIONAL FEASIBILITY ASSESSMENTS

ARTICLE INFO ABSTRACT
Koywenk Sevanna fires occurring in sub-Saharan Africs sccount for over 60% of globul fiev extont. of whech more than half
Poe mssepmmern occuns o the Scuthern Hemisphere costributing - 29% of globed fie amisions Bulding o0 axperionce in
Slomass baseing reducing sivenss fire emasions i fev prone oo Asdsslan wvsne through nplementation of an ster-
SR S naccnally asccredited savanna buming emimions sbaternent methodology, we explore opporrumcies and
. — challenges msociated with the applicotion of o smilar approach 10 incentivise emmsions reduction in fire peone
Livelibesed laanefins southermn Alrices ssvansas. We first show that for a focal reglon covering seven contiguous countries, at least

8% of annvenl savanna large fre (5250 ha) extent and emissions oocur under relatively severe late dry season
(LDS) frewesther conditions, predomisantly in spanedy nhablted aress. We then assew the foasibeliny of
adapeing the Australian emissons abatement methodobogy through explocatocy Beld studies o the Tyodilo Hills
Workd Hermage thte i sorth-west Botswosa, and the Niasa Special Reserve In nosthern Mosambique, Our
msessment demorstrotes that application of a sovares burning embsions abatement method focused o the
undersaking of strategically locoted carty dry seoson (EDS) buming o reduce LDS wildfire extent and resuliant
emissbons mevts Key technical criteria, includiag LDS fine fuels tend to be ssarkedly greater thae EDS fuels given
sesscnal beaf Noter ingess. LIS fires tend 10 v significantly sore severe sd combust more fuels, methane and
nitrons axkde emisson Gaclon se esentially oquivalent i EDS wed LDS pericds sader cured fuel conditions. In
discusion we comslder amociand by mplementation challosges sad cavests Bl newd o be addresed for
progresing development of savanne buming sethods thet incentivise swtainable for sunagesent, rodus
emissons. and sppon comsmunity bvelbood o wildfiro dominated southern African sivanses

Author credits der Werf: Supervision, Funding acquisition, Coanceptualisation, laves-
tigation, Formal analysis, Review and editing. Natasha Ribeire: Su-
Jeremy Russell-Smith: Supervision, Conceptualisation, Investiga- pervision, Investigation, Review and editing Andrew Edwards
tion, Formal analysis, Writing, review and editing. Cameron Yates: Investigation, Review and editing. Robin Beatty: Investigation, Review
Conceptualisation, Investigation, Formal analysis, Writing, Review and and editing Othusitse Lekokoo Review and editing. Jamo Maloko
editing Roland Vernooll: Conceptualisation, Investigation, Formal Supervision. Catherine Maonagle: Funding acquisition, Writing, Review
amalysis, Writing, Review and editing Tom Eames Conceptualisation, and editing Sam Johnston: Funding acquisition, Writing, Review and
Investigation, Formal analyss, Writing, Review and editing. Guido van editing.

* Comesponding author. Darwin Centre for Bushfire Rescarch, Charles Darwin University, Darwin, 0508, Noethern Tarriory, Asstralia
Emadl address Jeremy russe il snohase de o (). Rumyell Srmaeh)

M1 SN | 16 yemvvou 13 112414
Recetved 18 Decomber 202000 Recetved In revised form 27 Pebruary 2021; Accepred 8 March 2021
0001 4797/0 2001 Elevier Iad. Al nghts reserved

. Global Feasibility Study establishes » Proof of Concept - Pilot Sites Botswana * Building enabling environments at
potential of Emissions Reductions « Proved Technical Viability of Emissions natlor_waI/regmnal Ie_vel
Traditional Fire Management across Reductions Savanna Fire Management ' Workmg_ towards First I.ER TFM Carbon
savanna and tropical dry forests of world. outside Australia Otfsets In Southern Africa

* Building international interdisciplinary
multi-stakeholder network
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Botswana Pilot Study
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Publication of technical
assessment, early 2021.

journal homepage: www.elsevier.com/locate/jenvman

Research article

Opportunities and challenges for savanna burning emissions abatement in
southern Africa

"Our assessment demonstrates that
application of a savanna burning
emissions abatement method
focused on the undertaking of
strategically located early dry
season (EDS) burning to reduce

Keywords: Savanna fires occurring in sub-Saharan Africa account for over 60% of global fire extent, of which more

. . Firc managcment than half occurs in the Southern Hemisphere contributing ~29% of global fire emissions. Building on expe-
WI I re eXte n t a n re S u ta n t Biomass buming rience in reducing savanna fire emissions in fire-prone north Australian savannas through implementation

Emisesion factors . . . _ - . .
of an internationally accredited ‘savanma buming’ emissions abateme nt me thodology, we explore opportu-

Jeremy Russell-Smith ® " *, Cameron Yates ", Roland Vernooij©, Tom Eames©,
Guido van der Werf<, Natasha Ribeiro ¢, Andrew Edwards * °, Robin Beatty " =,
Othusitse Lekoko ® ", Jomo Mafoko 2, Catherine Monagle ®, Sam Johnston "

i Darwin Centre for Bushfire Research, Charles Darwin Unverzity, Darwin, 0909, Northern Terntory, Australia

P International Savanna Fire Mana gement Initiative (ISFMI), Level 4, 346 Kent Street, Sydney, 2000, New South Wales, Australia
¢ Department of Earth Sciences, Faculty of Science, Vrype Unnversgtett Amsterdam, Amsterdam, the Netherland:

S Fa culty of Agronomy and Forest Engineering, Eduarde Mo ndlane University, P. 0. Box 257, Maputo, Mo sambigue

321 Fire, Prata Do Toefo, Inhambane, 1300, Mo zambique

 Department of Environmental Science, Univerzity of Botzwana, Private Bag UB, 0022, Gaborone, Botzwana

E Department of Forestryand Range Resources, Private Bag BO 199, Gaborone, Botzwana

Botewana

emissions meets key technical e
criteria, including: LDS fine fuels

tend to be markedly greater than

EDS fuels given seasonal leaf litter

iInputs; LDS fires tend to be A

nities and challenges associated with the application of a similar approach to incentivise emissions reduc-
tion in fire-prone southern African savannas. We first show that for a focal region covering seven contiguous
countries, at least 80% of annual savanna large fire (= 250 ha) extent and emissions occur under relatively
severe late dry season (LDS) fire-weather conditions, predominantly in sparsely inhabited areas. We then
assess the feasibility of adapting the Australian emissions abateme nt me thodology through exploratory field
studies at the Tsodilo Hills World Heritage site in north-west Botswana, and the Niassa Special Reserve in
northern Mozambique. Our assessment demonstrates that application of a savanna buming emissions
abatement method focused on the undertaking of strategically located early dry season (EDS) buming to re-
duce LDS wildfire extent and resultant emissions meets key technical eriteria, including: LDS fine fuels tend
to be markedly greater than EDS fuels given seasonal leaf litter inputs; LDS fires tend to be significantly more
severe and combust more fuels; methane and nitrous oxide emission factors are essentially equivalent in
EDS and LDS periods under cured fuel conditions. In discussion we consider associated key implementation
challenges and caveats that need to be addressed for progressing development of scavanna buming me thods
that incentivise sustainable fire management, reduce emissions, and support community livelihoods in
wildfire-dominated southern African savannas.

editing. Guido van der Werf: Supervision, Funding acquisition, Con-
ceptualisation, Investigation, Formal analysis, Review and editing.

significantly more severe and
combust more fuels; methane and
nitrous oxide emission factors are
essentially equivalent in EDS and
LDS periods under cured fuel
conditions.”
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Kasane Forest Reserve and Extension
Landsat 8 Image 20 August 2021

Tsodillo Hills World Heritage Site
Sentinel 2 Image 5 September 2021
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Strong Global Interest, Strong Scale up Potential

O Africa: l.e. Angola, Botswana,
Mozambique, Namibiag,
Zambia, Zimbabwe and others.

O Americas: I.e. Belize, Boliviq,
Brazil, Colombia, Guatemalaq,
Guyana, Paraguay.

O Asia Pacific: I.e. Indonesiaq,
Papua New Guineaq, Timor
Leste.

B Africa B South America Australio Asiol
Other

Approximate Regional Contribution to Total Global Fire Emissions



Key Challenges

O Political - Changing suppression focused paradigm.

O Political - Fostering regional cooperation and fransboundary management.

O Practical - Establishing enabling environment (Methodology Development and
Accreditation, MRV, Legal, Regulatory).

O Practical - Bridging Community and Project Governance.

O Rights and Ethics — Ensuring benefits flow to communities and in a way that supports
self identified aspirations and priorities.
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