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Fire management for conservation,
indigenous benefit, and greenhouse
gas emissions abatement:
west Arnhem Land, NT.
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Qutline:
<+ What's different about where we are?
“ What made us start all this research?

< How did we do it and what have we found out?

< Can this lead to other livelihoods for Indigenous Australians?

Savannas are characterised by seasonal water availability,
with the majority of rainfall being confined to one season of the year.
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Fig 2.7 Frequency of bushfires
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Arafura Sea

Different types of fire:

~ prescribed burning

the result is a low intensity, low severity
fire that reduces the fuel and does not
affect the overstorey

The Plateau, Escarpment & Lowlands
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Aerial Prescribed
Burning

9th May

Aerial Prescribed L-Q
Burning

30th May

MODIS satellite
image

2nd June

On-Ground
Follow-up

Different types of fire:
~ Wildfires
the result is total canopy consumption

local extinction of obligate seeders and
species with small home ranges




Kakadu National Park/
west Amhem Land
Fires 2003
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Quoll or Native Cat

Rabbit Eared Rat
(Dasyurus hallucatus)

(Conilurus penicillatus)
Home Range <1 ha Home Range: ~ 1km?

Black Footed Tree Rat

Rock Myrtle
(Mesembriomys gouldii)

(Petraeomyrtus punicea)

Home range: 1 ha to 1 km?

Shrub, found in rocky heaths

Time to reseed 6 years
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Cypress Pine (Callitris intratropica)

Tree found in woodlands

Time to reseed >>10 years
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Two toolboxes:

~ indigenous knowledge
= how, where, why we burn

-western science:
=> satellite image interpretation
=»ecological analysis

Result:
= improved conservation management
=» calculation of greenhouse gas emissions
= vastly improved resources and employment
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Fully trained and equipped, young Indigenous Rangers prepare for fire suppression Young Indigenous Rangers creating a fire break against the threat of
a wildfire in “Catastrophic” fire weather conditions

Young Indigenous Ranger using an innovative technique to create a fire break - . . y
9 9 9 9 q Indigenous Rangers creating a mineral earth fire break to halt

an impending wildfire

Fire
Affected
Areas

Fires to 15 June N
16 June to 2 Aug.

3 Aug to 5 Oct. [l
6 Oct. to 13 Nov.




Normalised

Difference

Vegetation
Index

Uses Ratio of Red and
Near Infra Red to
highlight Vegetation

)

FIR)

=
(

NDVI is directly related to the photosynthetic capacity and hence energy

absorption of plant canopies (Sellers 1985 and Myneni et al. 1995)

Slope
Elevation

Roughness

Classification
refinement

140 sites

= 420 x 100m transects
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Sandstone [l
non-Sandstone

1 derived from Lynch & Wilson Land Systems of Arhem Land Technical Report No R97/1 Palmerston NT Australia

Habitat
Mapping

Closed Forest

Open Forest
Woodland [l
Sandstone Woodland [l
Sandstone Heath [l
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About SavBAT 2.0

Savanna wide
NS @A EWAES

Key risk attribute models

(@)

FHow to use this sp T calculate yo

This spreadsheet uses the Carbon Fam

3 ive - Savanna Burning Methodology
Applying the nationally accepted Australian model 4 Developed by Bushfies NT, NAILSMA (North o Indi Land and Sea Allisnce) and CSIRO.

savanna burning emissions (E) are calculated as the product of the mass of fuel 6 & fbenliens v
pyrolised (FP) and the emission factor (EF) of respective accountable GHG (g) species:

E = FP * EF(g) =

It 3 new appropriate name.

story mapping, the
he comman

ely and late

where FP is the product of the area exposed to fire (A) taking into account spatial 5
patchiness, the fuel load (FL) in respective fuel classes, and the burning efficiency 13

(BEF) defined as the mass of fuel exposed to fire that is pyrolised. EF(g) is defined
relative to the fuel elemental content where, for carbon species, EF(g) is expressed
relative to fuel carbon, and nitrogen species are expressed relative to fuel nitrogen.
Fuel carbon mass is determined from fuel mass by the fuel carbon content, while fuel 2
nitrogen is derived from the fuel mass by the product of carbon content and the fuel 21
nitrogen to carbon ratio. Units of emissions (E) are given as Mt CO,-e, taking into 22
account the enhanced respective warming potential of accountable gases (CH,, N,0) 2
relative to CO,.
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Key risk attribute models

(b) Savanna burning bio-sequestration

Based on assessment of 10 years of long-term monitoring data for 135 plots, the annual
proportional change in tree biomass carbon stocks for both lowland and upland woodland
savannas can be given as:

New C Biomass (t.ha*) = C biomass * ((1.45 - 0.11 * In(C biomass) + b)\(1/6))

Where (1) if fire severity = mild, moderate, severe, then b = -0.1, -0.15, -0.53 respectively,
and (2) assuming an initial tree carbon biomass of 25.8 t.ha*

Key risk attribute models

Soil movement (t.ha*) = (2.0 * frq_nonLDS + 4.21 * frq_LDS) * 22.8

0 20 =0
Savanh burming #miasions
-2,

- 2500 8,000
» 5,000 - 10,000
0000 -30.000
0000
- 50,000 - 82459

17/09/2015

(c) Fire-sensitive obligate seeder plants
(i) Callitris intratropica

Based on assessment of 15 years fire regime observations at 18 long-term monitoring plots,
change in stem (> 5 cm DBH) density in topographically variable terrain can be given as:

Stem density = 1.33-1.15 * frq_sev

where (1) frq_sev = the frequency of moderately severe and severe fires over the assessment
period, and (2) assuming an initial stem density of 99.8 stems.km-2

(ii) Longer-maturing (LOS) shrub taxa

Based on assessment of 15 years fire regime observations at 34 long-term monitoring plots,
change in numbers of longer-maturing (>3 yr) obligate seeder shrub taxa in topographically
variable terrain can be given as:

Number of LOS taxa = 0.89—0.26 * fire frq

where (1) fire frq = frequency of fires over the assessment period, and (2) assuming an initial
complement of 2.27 LOS taxa.o.01 ha™

Scenarios: BAU = Business as Usual - CCI = Climate Change Impacts IFM = Improved Fire Managem

2008-2012 BAU benchmark BAU+CCI 1M IEM+CCI

Fire seasonality EDS=019;LDS=034 EDS=019;LDS=044  EDS=020;LDS=0.17  EDS=0.20; LDS=0.22

Effects on key risk attributes

Bio-sequestration (Mt C.y-*) -0.641+0.002 -6.86+0.02 (-1078%) 5.51+0.01 (+959%)  2.75 + 0.006 (+538%)

—
25004m
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