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Landscape moisture (or dryness)

ﬁ& Landscape moisture is the water in the air, soil and vegetation

Influences probability of ignition, fire spread, intensity and
size across different spatial and temporal scales

’ Fire managers need landscape moisture information to make
o’ informed decisions at various levels
- Not just a matter of having access to moisture datasets, but
[ag! understanding which metrics are most informative, and
Il

defining thresholds for levels of fire activity



Many moisture metrics
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Research Aim
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o determine which moisture metrics are most S
for fire agency decision making
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Project stages

1. Workshop with fire decision makers

2. Review of existing moisture metrics

3. Quantitative evaluation of moisture
metrics to inform decision making




Workshop

— Online, October 2024
— 26 participants
— All States and Territories represented, except NT

Aims:

— Document key fire management decisions that
depend on moisture information

— |dentify what attributes make a moisture metric
useful for different types of decisions




Fire management decisions
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Desirable attributes of moisture metrics

Seasonal Wildfire Prescribed
planning preparedness burning

Indicator of hourly fluctuations in fuel availability

AN

Indicator of daily fluctuations in fuel availability

Leading indicator of fuel availability over longer
timeframes (months)

Applicable across many climatic zones /
vegetation types

Readily available for use, not reliant on intensive
computations or field calibration

Provides up-to-date information

NN X XX
NN X X
AN
AN

Predicts at a moderate to coarse spatial
resolution, capturing broad variations in climate

Predicts at a fine spatial resolution, capturing v v
topographic effects on moisture

Forecastable up to a week in advance v v v




eview of existing moisture metrics

Grey and published Collected
literature information on

model type,

Applicable to all of el

Australia

5 types of moisture

information

forecasting ability,
Linked to fire temporal

activity previously availability

=  Dead fuel moisture

. . Group Metric/Model Description Type Spatial, r i Fi Reference
= Live fuel moist
|V e u e O | S u re Dead fuel moisture Global FMC Dead FMC of 1, 10, 100 and 1000 h fuel Physical 9km, Daily Yes (McMorton and Di Giuseppe 2024)
. . Fine fuel moisture code (FFMC) FMC of litter and other cured fine fuels Book-keeping Various, Daily No (Van Wagner 1987)
= Atmosph Moist
OS p e r I C O | S u re Duff maisture cade (DMC) FMC of loosely compacted, decompasing organic Baok-keeping Various, Daily No (Van Wagner 1987)
matter
. . - 3 — - . - -
VPD-FMC FMC of litter and other dead fine fuel Empirical Various, Daily Yes (Resge de Dios et al. 2015; Rodrigues
= Soil moisture S
Live fuel moisture LFMC (remotely sensed) Moisture content of live fine, fuels Empirical and Various, but commenly 500 No (Quan et al. 2024; Yebra et al. 2018}
- . . physical m, daily
(remotely-sensed)
Drought indices
LFMC (biophysical) Moisture content of live fine, fuels Empirical and ~ Skm, daily Yes (Vinodkumar et al. 2021)
physical
(biophysical)
Grassland curing Proportion of dead to live grass Empirical 500 m, daily No (Wright and Majewski 2023)
(remotely sensed)
Atmospheric moisture Vapour pressure deficit Difference (deficit) between the amount of moisture | Empirical Various, various Yes (Monteith and Unsworth 2013; Potter
in the air and how much maisture the air can hold 2012)

when it is saturated
Relative humidity The amount of water vapour present in air Empirical Various, various Yes (Potter 2012)

expressed as a percentage of the amount needed
for saturation at the same temperature

P



Assessing metric suitability

4 3 2

Dead fuel
moisture

Live fuel
moisture

Atmospheric
moisture

11 9

Soil Drought

moisture indices

Desirable Attributes

Indicator of hourly fluctuationsin
fuel availability

Indicator of daily fluctuations in fuel
availability

Leading indicator of fuel availability
over longer timeframes (months)

Applicable across many climatic
:{} zones / vegetation types
Readily available for use, not reliant

on intensive computations or field
calibration

Provides up-to-date information

Predicts at a moderate to coarse
spatial resolution, capturing broad
variations in climate
Predicts at a fine spatial resolution,
capturing topographic effects on
moisture

Forecastable up to a week in
advance

Prescribed
preparedness



Metric suitability

Dead FMC
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Atmospheric MC
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Drought indices
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Seasonal planning

Wildfire preparedness

| |Wildﬁre response and prescribed burning
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Metric suitability

Dead FMC

Live FMC

Atmospheric MC

Soil MC

Drought indices

Currently used

in fire
management
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Many metrics have potential

One size does not fit all - different metrics suitable
for different scales of decision-making

Newer soil moisture and drought indices available
(e.g. SPElI — multiscalar drought)
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Linking moisture metrics to fire
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Next steps: quantitative analysis

Wildfire preparedness (daily)
* Fire occurrence
* MODIS Hotspots/AIRS Database

All of Australia

10 climate regions
2000 to current

*AIRS Database
® MODIS Hotspots

Fire
activity

Moisture metric

Seasonal planning (multi-months)
* Areaburnt

* Number of fires

* NBED

" National Bushfire Extents Database



Applications

and where fires more likely to occur
Guide wildfire preparedness activities
Improve seasonal outlooks

=

Weekly climate hazards
Recent conditions and long-range
forecasts

Australian seasonal bushfire outlook
Winter 2025 (Issued 29 May)

afacQ

Seasonal Bushfire Outiook
2025

Operational Climate and ’
Hydrology Services

29 May 2025

The Bureau of Meteorology

The Bureau of Meteorology

Understanding fire risk dynamics across Australia: when

Heightened risk of fire for coastal and southern SA and
much of Victoria

The unseasonable bushfire risk potential for these southemn
regions is driven in part by significant and persistent dry
conditions. There is an abundance of dry material in both grass
and forest vegetation in Victoria, and southern scrub and forest
areas of SA. However, drought conditions have reduced fire ris|
in pasture and crop landscapes.

Fire potential influences for coming m
ne —August 2025

Long-term rainfall deficiencies persist in southern SA, Victoria
and Tasmania. In contrast, tropical activity has continued into
May, with above average rainfall in parts of the north, and along
the east coast.

28 May June 2025 June — August 2025

June to August is very likely to be warmer than average
nationwide, with above average rainfall across much of the
Australian mainland, except in the southeast and southwest.
Communities are encouraged to be vigilant and stay alert this
winter, even in areas of Australia that show a normal risk of fire
this season.

Forecast - Root Chance of Chance of unusually

zone
ol morsture W e unusually dry g high Tman

Soil moisture is generally above average across northem Australia and below average across
parts of WA, and southern Australia.

Drier than average conditions were observed over parts of south-eastern Australia in April, with
widespread dry conditions affecting most of the country so far in May.

For June to August, rainfall is likely to be near- to above-median for most of the country

June to August, warmer than average temperatures are very likely across most of Australia

Rainfall W
percentage of
May average

1-28 May 2025
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