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Under the same meteorological Global fire models struggle to simulate many aspects
_ conditions: of burnt area. That is because similar large scale
Observations metrological conditions can cause a variety of burnt
gtondord modtel_ ! areas (red, left)2. With ConFire28, we use Bayesian
e S LINCE TG LY Inference (see QR for info) to optimise a model to
Model uncertainty . . .
satellite observations of fire & represent outputs as
probability densities (blue+green). We can

_ confident in & which are uncertain.
Burnt area (logit scale) https://ar.page/q/306hIOKXEH7

Extreme fire events?

Attributing fire event causes is difficult using standard 5 i l
modelling. However, probability densities let us assess a f mf e?ro e
potential driver'slikely influence.For the 2019 Amazoniafires égﬁﬁﬁ
over the arc of deforestation, we show that observed burning "\ g =
(red dashed line) was more extreme than the meteorological ™ ,.E f/_r
conditions and historic land use/land cover suggest (towards 2019 fire 5

the model outputs tail distribution). Therefore, it anomaly ~ Rondénia-
E:ﬂ E is very likely (93% - blue line) that the burning 2019
levels were caused by sudden changesin 2019 - extreme
human management or land cover, which year likely not driven
the model did not consider. by meteorology |,
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determine what aspects of fire regimes we are E’Eﬁ-
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Sensitivity of burnt area to controls Historical fire regime change3
Changing colours indicate max likely...

1 — We find burning in tropical forests is limited by and
T sensitive to moisture (blue), and arid regions are
sensitive to fuel. Elsewhere, exact drivers are uncertain.
';S.";;“;‘ Boreal, for example, could be sensitive to ignition changes,
moisture or both. The impact of human suppression
in Central USA and Northern African Savanna
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is also uncertain. Despite this, we can be Of=10

confident in the large scale drivers of
much of the world’s changing fire e
regimes (see QR code) [=]

https://ar.page/a/2A0NYFL45XY

Future changes in Wildfire*

We can look at the change in the “tail’ of our model

output to project change in extreme fires. We sample

uncertainty in socioeconomic pathways with multiple

future emissions scenarios (see QR code), and Earth system

response uncertainty to forcing with a multi-model climate

ensemble. Changes in burnt areas are very uncertain in the future

(changing colours, left globe). However, we find significant
E E increases in wildfire (defined as a 1-in-100 likelihood

2 . event, 2010-2020) in Siberian peatland and forest, s

: = Amazonia and Indonesia by 2100 (right) - all }
E carbon-rich ecosyéstems. t

Red = more burning
Purple = uncertain
j Blue = decrease

RCP4.0 fire change by 2100
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1. Hantson et al. 2016 https://doi.c I. 2021 https://doi.org/10.5194/bg-18-787-2021
3. Kelley et al. 2019 h 1( 0-7.4.UNEP 2022 h i
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https://drive.google.com/file/d/1itEwH8hD3YVcw1iKMqER9ABlnP88uc3M/view?usp=sharing
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How we pro;ected wildfire k ] LS H
changes, given big SPREADING LIKE WILDFIRE
uncertalntles ln glObal flre THE RISINGTHREATOF EXTRAORDINARY LANDSCAPE FIRES

-

modelling - . :

RESPONSE ASSESSMENT

ff-



(Giglio et al. 2013)™
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Wildland prescribed fire at Miller Woods - fllickr -
- CC BY-NC 2.0

Fire in Top End savanna NT by Jaana Dielenberg - flirckr -

CC BY-NC 2.0
UK Centre for

Ecology & Hydrology







What are “wildfires™:
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Future projections on fire
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Multi-model projections are too broad to say
anything meaningful future burning.

Most global fire models do not simulate “wildfire”

UK Centre for 7/
Ecology & Hydrology



Landscape fires : Wildfires

Frequency Often seasonal; occur under moderate fire Linked to extreme fire weather
. conditions; quite often intentionally lit :

Intensity Low to moderate intensity with short episodes Mostly high intensity with some periods of
i of high intensity : moderate intensity

Suppressibility Easily controlled with regular firefighting Control measures may exceed regular firefighting
:  resources . resources

Impact . Low impact, with a positive impact on some High impact on one or more values (social,
:  Species : economic, environmental)

A 1-in-100 year burnt area under 2010-2020
climate conditions and land cover

‘ UK Centre for 8
Ecology & Hydrology
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ConFire - linking
uncertainty to likelihood.

Use observations to - -
| o N High Fire Wildfire
find the best model : \ Activity
. o - \
estimate of wildfire g %\ N,
o O,), /~®
and account for 5 AN
= 0;0 N\
remaining = %)
. . P
uncertainties in <

climate, veg & fire model
Burnt Area (%)



JULES-ISIMIP futures

1960-1970

- 1995-2005 2040-2050 2089-2099

RCP&.0

v atiy o

Bias corrected,
multi-model,
model-scenario

ensemble

UK Centre for
Ecology & Hydrology
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00 Tree cover
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—= Changes in burnt area

Global change in wildfire events

Near-term Medium-term  Long-term
2020-2030 2040-2050 2090-2100

Historic y;{j

Reference time
2010-2020
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The 5Rs compared to damage and loss
Damage and loss expenses are set to 100 per cent \

100 +

What's missing

90 +

80 +

Th e re iS Still large gap - Estimate of current expenditures

70 . Example of rebalanced expenditures

between fire modelling and -
) Per cent expenditureasa \
global change, impacts, land s0 | | (edngdanogendios

management policy and fire o0

management techniques 0 |

20 T

10 +
0
UK Centre f Review & Risk  Readiness Response Recovery The 5Rs as a per cent of 3
entre for : .
analysis  reduction
‘ Ecology & Hydrology ly damage and loss

[Hlustrated by Kristina Thygesen GRID-Arendal Source: Thomas et al. 2015



I Likely future(s) of global
wildfire
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