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Drivers of more persisten and
widespread extreme fire weather
events in the Western U.S.
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Increasing extreme fire weather frequency and
concurrence by the end of the 215t century
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Q1: What is the impact of the baseline period on
extreme fire weather event projections?

Fixed baseline
Measuring heat relative to historical temperatures makes sense for tracking coral
bleaching, for example, but says little about patterns of future extremes.
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Q2: What is the role of mean changes versus
changes in the variability in climate variables?

Isolating impact of variables on risk ratio
Temperature

CESM1-LE RCP8.5

% Change Change in extreme fire weather events (FWI,, )

300 @& A 2006-2040 B 2041-2070 C 2071-2100
150 & | . , 3

|
75 =
50
25

10
0

-10

Touma et al. (2022) :‘1
L; "

-

11111 EEEER
0 0.5 1 1.5 2

Touma et al. (2021)

4



Quantifying extreme fire weather under climate variability
and change

Canadian Forest Fire Weather Index (FWI)

a. Daily Climate Inputs
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Q1: What is the impact of the baseline period on
extreme fire weather event projections?

FWI with Fixed and Moving p99 threshold
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Q1: What is the impact of the baseline period on
extreme fire weather event projections?

FWI with Fixed and Moving p99 threshold Moving baseline:
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ldentifying spatiotemporally connected extreme
fire weather events

Example of 6-day extreme fire weather event in California

Pre-event Post-event
day

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

day
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@ spatiotemporally connected extreme fire weather event
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More frequent extreme fire weather events and
more connected towards the northeast

Extreme fire weather event days across 100-members for California, Washington, and Oregon

1980-2014
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Little to no changes in event frequency

Extreme fire weather event days across 100-members for California, Washington, and Oregon
Difference from 1980-2014
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Regional variations in event characteristics

Extreme fire weather event days across 100-members for California, Washington, and Oregon

Difference from 1980-2014 fixed threshold === moving threshold
2015-2050 2050-2082
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Moving

A moving baseline yielg rels
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Q2: What is the role of mean changes versus
changes in the variability in climate variables?

Original

Robust estimate of 35-year, 30-
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compared to 1963-1997
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1980-2014

2015-2050

Difference from 1980-2014

2051-2082

Isolating roles of variable changes on extreme
fire weather events

Effect of variables on the frequency of extreme fire weather events

nda_ys Precipitation Relative Humidity Maximum Temperature Wind Speed
All Variables

event days per year

*Only using 25 members at the moment! 15



Changes In maximum temperature and relative
humidity lead to the largest increases

Effect of variables on the frequency of extreme fire weather events

nda_ys Precipitation Relative Humidity Maximum Temperature Wind Speed
All Variables  pistribution Distribution Distribution Distribution

1980-2014

2015-2050

Difference from 1980-2014

2051-2082

event days per year

*Only using 25 members at the moment! 16



1980-2014

2015-2050

Difference from 1980-2014

2051-2082

Mean changes in relative humidity and
temperature drive much of these increases

Effect of variables on the frequency of extreme fire weather events

nda_ys Precipitation Relative Humidity Maximum Temperature Wind Speed
All Variables  Distribution Mean Distribution Mean Distribution Mean Distribution Mean

event days per year
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Difference from 1980-2014

2051-2082

1980-2014

2015-2050

Changes in the variabllity of relative humidity also
lead to increases in extreme fire weather events

Effect of variables on the frequency of extreme fire weather events

nda_ys Precipitation Relative Humidity Maximum Temperature Wind Speed
All Variables  Distribution Mean Difference  Distribution Mean Difference  Distribution Mean Difference  Distribution Mean Difference

event days per year

"Difference” = Variability effect estimate 18



Takeaways

Extreme fire weather events will become more frequent, longer, and larger
compared to a fixed baseline under continued global warming and will
become relatively much warmer.

Compared to a moving baseline, the frequency, area, and duration of extreme
fire weather events do not increase, but become relatively much drier.

Increase in event frequency are largely due to the me In maximum
temperature and in relative humidity, as well as changes in
the variability of relative humidity.

Thank you! Questions?
danielle.touma@utexas.edu
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