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[s this in response to Sandys 2022 JULES talk?

Yes!
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FireMIP model evaluation
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* Simple metrics and datasets for
general model evaluation

* Great for multi-model comparisons

| Metric Equation — TS ~tsetrthis-study__
& quick model dev. checks = _ :
Normalised E=>;lyi —xil/ Y lxi — x| 0 — Perfect agreement For burnt fraction and fAPAR: annual
mean error averages, phase concentration, inter-
(NME) 1 — Model performs as well as annual variability.
observational mean
MNormalised NMSE =3} ; (vi — xi)%/ 3 —x)° For runoff: annual averages,
mearn 2 — complete disagreement for inter-annual variability
squared step 3
error For COy: phase concentration
(NMSE) Infinity — complete disagree-
ment for step 1 and 2 For NPP, GPP and height: annual
averages
Mean phase MPD = (1/m)arccos [l:ﬂs (w; — @)/ .r:] 0 - in phase Assessing difference in seasonality for
difference fAPAR, burnt fraction and CO»
(MPD) 1 — 6 months out (out of phase)
Manhattan MM=>3"; i |q,— i — Pij | /n 0 — Perfect agreement Vegetation cover comparisons for life
metric (MM) forms, tree, grassland, bare ground,
2 — Perfect disagreement evergreen vs. deciduous tree and
UK Centre for Squared SCD=73%; j { Jaij — JPij ]E Jn broadleaf vs. needleleaf tree.
Ecology & Hydrology chord dis-

tance (SCD)
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Simylation

NME

NME =
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What eval doesn't do yet

* Targeted evaluation designed to test specific applications
* Metrics unforgiving for small spatial mismatches

* Poor sampling of observational uncertainty

* Doesn'treally test for inter-annual variability

* No test for long-term trends/changes in fire.

* Test the effects of fire on impacts.

UK Centre for
Ecology & Hydrology



Criteria for climate attribution, future fires,
changing impacts and wildfire occurrence

Application  Criterta

§ atlal distribution of fires

Y Y |Y G roduces trends in burnt are

Y Captures extremes 1n variabdillt

Y Impacts trend is better with vs without fire




Spatial distribution of burnt area
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Reproduces trends in burnt area

Obs. fire trends A

are very uncertain

!

\.
V"v“

‘ / .\J :‘u' . a
‘l\’ rl ‘!: . \
|I' : .=\ 'l

From noisy process

From multiple
products

We test if simulated
trends are within

this range | | | | | | |

UK Centre for 2000 2005 2010 2015 2020 -10 -5 0 S 10
O Ecology & Hydrology Trend Line

10




Benchmarking when changes in fire over
time 1s iImportant
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Gradient Overlap Metric =™

Burnt Area

Fire emissions

Observations
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Captures extremes in variability

* From Burton & Lampe et al.
(pre-print)

 Where do models burnt area
distributions agree with

Observed?
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Criteria for climate attribution, future fires,
changing impacts and wildfire occurrence

Application Criteria

Y Y Y Spatial distribution of fires Y
Spatial distribution of impacts Y
Reproduces trends in burnt area Y
Captures inter-annual variability of fire Sometimes
Captures extremes in variability \
Reproduces trends in impacts over region Y

Impacts trend is better with vs without fire




What we can use JULES-INFERNO for:

* Region-based/broad-scale fire changes

 How these impact tree cover and carbon

What JULES-INFERNO can't do (yet!):
* Local scale (grid cell) fire-biogeography (though see Maria’'s talk)

* Extreme wildfire (though see ConFire)

* (By itself) fire attribution (though see FireMIP multi-model
attribution)

UK Centre for
Ecology & Hydrology
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JULES-firey tools
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How do know someone that uses fire models?

Help us collect good practices for using global fire model outputs

Interview Questionnaire Jamboards
Doug Kelley https:.//jamboard.google.com

/d/1airwbvhyAzmIlGsSKNEPB
Chantelle Burton FUKUQ-

Stacey New MZwQsllnztfDlkilw/edit?usp=s
. haring



mailto:doukel@ceh.ac.uk
mailto:chantelle.burton@metoffice.gov.uk
mailto:stacey.new@metoffice.gov.uk
https://forms.gle/ct5EV5MtdWQp9iXUA
https://forms.gle/ct5EV5MtdWQp9iXUA
https://jamboard.google.com/d/1airwbvhyAzmlGsSKNEPBFUKUQ-mZwQsllnztfDlkiIw/edit?usp=sharing
https://jamboard.google.com/d/1airwbvhyAzmlGsSKNEPBFUKUQ-mZwQsllnztfDlkiIw/edit?usp=sharing
https://jamboard.google.com/d/1airwbvhyAzmlGsSKNEPBFUKUQ-mZwQsllnztfDlkiIw/edit?usp=sharing
https://jamboard.google.com/d/1airwbvhyAzmlGsSKNEPBFUKUQ-mZwQsllnztfDlkiIw/edit?usp=sharing
https://jamboard.google.com/d/1airwbvhyAzmlGsSKNEPBFUKUQ-mZwQsllnztfDlkiIw/edit?usp=sharing
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Fire models have some
weakness

a) RCP26 b) RCP45 C) RCP85
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ources of uncertainty o

_grasslands

forests

Bushfire in the north of New South Wales about 180 kilometers SSW of Brisbane, Australia - September 7th, 2019 - NIR/SWIR/VIS view - Contains modified Copernicus Sentinel data [2019], processed by Pierre Markuse
R T L T R T - ~ : 3 v 5

“Simple” fire
model

Rate of

Nt Veo /fuel

spread

LSRRI, 'eSponse

1“‘

Oueens/ono’ fires ?079 .
Pierre /\//orku%gg

Bushfire East of Lake Dundas, Western Australia - Janua thh 2020 Infrared view - Contains modified Copernicus Sentinel data [2020] processed by Pierre Markuse

Point of
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Fire ’ Fire

Model = management
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Dummies guide to using fire models

How to define relevant research questions, based on evaluating what
the model can do and science/policy/societal needs

e Necessary complexity

e Causes of uncertainty

e Good practices

o Characterising model performance
o Multi-models
o Quantifying uncertainty
e Need more appropriate metrics
e Identifying useful research question and Social needs of fire models

UK Centre for
Ecology & Hydrology
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Using models - Good practices

UKESM-fire: Impact of fire Currently unfeasible
on climate on fire

SPITFIRE future fire-

vegetation-soils JULES-INFERNO Provide JULES-QUANTUM-

feedbacks INFERNO

evidence for policy with Maria’s model

qualitative uncertainty
estimate fireMIP multi-model

[dentity's where models ConFire
agree Can make direct policy
recommendations, but

limited use '

0 :—:JcKofoe;;'EItI(;rdrology ] o ] 24
Uncertainty quantification

Bad bad bad!
And lazy

Necessary complexity




Science and societal needs of fire models

What fire models can “do” What people need

i',E.mpiric:al /
. simple process |
SaSS i e (é‘.‘g‘tb‘ﬁ“ﬁif‘e‘]""':“""

——————————————————————————————————————————————————————

Meter KN

—————————————————————————————————————————————————

cm

Minutes Hours Days We

|
Minutes Hours  Days

UK Centre for 25
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Z Met Office &

Linking fire model evaluation, research questions
and societal needs

[

Identify science, policy Design appropriate research Evaluate and characterise
and socletal needs guestions our models




v

We need your input

‘Do you know of any studies with fire model eval informing it's
research guestion(s)?

Do you have clever ways to assess/account for model
uncertainty?

*What would you do differently in hindsight?

*We especially want to hear from you if you're unsure or don't
think your research Is entirely relevant.

UK Centre for
Ecology & Hydrology
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How do you use fire models?

Help us collect good practices for using global fire model outputs

Interview Questionnaire by Feb 28 Anonymous Jamboards to
Doug Kelley to tell us how you link model capture information about fire
evaluation to your research models policy relevance

question http:.//bit.ly/3INSsCS

Chantelle Burton

Stacey New



mailto:doukel@ceh.ac.uk
mailto:chantelle.burton@metoffice.gov.uk
mailto:stacey.new@metoffice.gov.uk
https://forms.gle/ct5EV5MtdWQp9iXUA
https://forms.gle/ct5EV5MtdWQp9iXUA
http://bit.ly/3iNSsCS

Spatial Pattern
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Spatial Pattern

ConFire
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