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» All of these factors differ by Fire Type (Prescribed or Wildfire)
« And we need to consider the cumulative effect of fires (the regime)
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44 sites with pre-and post fire fuel measurements
From 11 Hazard Reduction, 3 Cultural Burns and 6 Wildfires
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Fire Severity Back Run Creek HR, Moreton NP

* Hler ‘Consumption results =i... K&

Variation by fire type and severity

I Complete Crown Scorch
Giromba HR, Heathcote NP 10/3/2019

Il Complete Crown Consumption
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" ®mission Factors

Exposure

. The amount of Particulates emitted for each kg of fuel consumed
. Reisen et al 2018 found 17 g/kg for flaming but 39 g/kg for smouldering (1)
. Depends on fuel moisture (2) 2) Reisen unpub

. Prescribed Burns probably have higher emissions than Wildfire
Typical of HR = J’;f—ﬁ

’ Typical of Bushfire
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1) Reisen, F, Meyer, CP, Weston, CJ, Volkova, L (2018) Ground-Based Field Measurements of PM2.5
Emission Factors From Flaming and Smoldering Combustion in Eucalypt Forests. Journal of
Geophysical Research-Atmospheres 123, 8301-8314.

2) Fabienne Reisen’s experiment: emissions v moisture content

PM, . Emiss

Modified combustion efficiency (MCE)
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Three different studies:

1. Low cost monitors near fires
2. Historical analysis of smoke plumes from satellites
3. Historical analysis of fires and AQ network

Wollemi
National,Park: . 3»

oprice@uow.edu.au



d W tow-cost:Monitors

Consumption Xposure

18 PrescribedBurns, including 3 cultural
* Up to 12 |loaw-cost PM, : monitors at each, including mobile ones
* Hourly summary data

‘ atmosphere ‘mMDP1
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Smoke Patterns around Prescribed Fires in Australian Eucalypt
Forests, as Measured by Low-Cost Particulate Monitors
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* Digitised 1237 Plumes from 2003 -2020

* Wildfire Plumes focussed on Mountains, PB more on City
 18% of WF plumes and 4% of PB Plumes went over an AQ Station
*  33% of PB plumes and 48% of WF caused PM, . > 25 pgm-3

* So most plumes stayed aloft
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3) Historical analysis of fires and AQ

monitors

a) Model for Individual Fires

b) Model for Sydney Basin Prescribed Burns
c) Model for Prescribed v Wildfire Trade-off
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* 1400 days when only 1 fire was burning (PB or WF) oo :
* Dependent =PM, ; at an AQ Station 201
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» Storey, MA, Price, OF (2022) Statistical modelling of air quality impacts from 1500 individual forest fires in NSW, Australia. Natural Hazards and Earth
System Sciences 22, 4039-4062. op rice@uow. edu.au



Bb)Model for whole Sydney-

BasinPrescribed Burns

Daily PMs < v area burned around Sydney for 2012-2020
Prescribed Burn area in 3 zones from VIIRS hotspots
PM, . mean and max in 5 Sydney monitors
Atmospheric data from ERA5S

Bayesian ‘GAM’ model with n = 597 active days

Storey, MA, Price, OF (2022) Prediction of air quality in Sydney, Australia as a function of forest fire load and weather using Bayesian

statistics. PLOS One 17, e0272774.

X VIIRS hotspots Y
® Air guality monitonng statidn = AL

Nart

RIC F’OND

weslt LIVERPOG gy ¢ HORA

RLWOOD
CAMDF‘

-

X

»

South

=
~—
B

LT — — e
0 20 40 60 B0 100 120 km

=



3b?Basm is Results




3c) Modelfor WF v PB Trade-off |uuetsis

A
* Total daily burnt area in 150 km radius (n=900)
* Dependent = Daily PM, < in Sydney for days with fire
* Predictors = Fire Type*Area + Weather
* Used model to predict what would happen if PB increased
A
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» Storey, MA, Price, OF (in review) Comparing the effects of wildfire and hazard reduction burning area on air quality in Sydney.
Environmental Pollution oprice@uow.edu.au
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e-off results
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Components of Exposure

Smoke production PM transport PM observed
Total fuel PM emission Proportion of smoke Likelihood of transport  Surface PM concentration
Determinants consumption factors transported near surface over receiver at receiver
Fire intensity + - - . ?
Fire area + . = . +
Distance from fire . . . - -
Fuel dryness + - - . ?
Wind speed + - +- + +-
Instability + ? - + ?
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Conclusions

* Prescribed Burns make smoke worse

 (Still air or sea breeze days are particularly bad

e \We should be able to avoid some of the bad conditions
* \We can probably improve predictions for local residents
* There is probably benefit in burning larger areas

Knowledge Gaps

Gather more evidence that larger Prescribed Burns aré5 |
better

 What burn windows are still available for managers?

e Exposurein rural areas 0 -

e Better emission factors (from within the plumes)
 The smoke ageing process



