= Met Office
Hadley Centre

Fire iIn UKESM

Chantelle Burton, Jo&o Teixeira, Doug
Kelley, Gerd Folberth, Andy Wiltshire

www.metoffice.gov.uk



Fires can exert a substantial forcing on the Earth's climate by affecting different
components of the Earth System
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Low agreement on the regional changes in future fire
regimes

Global scale assessments highlight the complexity and
uncertainties of these impacts
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Total radiative effect of fires remains uncertain making
climate-fire feedbacks relevant in the context of
Yo o soeciesand Y climate change research
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Objective - Development and evaluation of a coupled fire-composition-climate Earth system model


https://www.atmos-chem-phys.net/12/10857/2012/
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Biomass burning emissions (kg m-?) mean annual average (1997 - 2010)
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Global pattern well reproduced
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* Large overestimation of the biomass burning emissions

> NHAF
» SHAF — emissions extend further south
» SHSA — large bias on the eastern edge

Underestimation over the peatland regions

UKESM-Fire — GFAS

(e.g. Indonesia and boreal regions)
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Seasonal cycle well reproduced — partially due to regional
compensating bias, but large annual mean time series bias



What drives the NHAF and SHAF bias?

Dominant vegetation Plant Functional Type (PFT)
prescribed from UKESM1 Historical

Bias in underlying vegetation

Overestimation of tree fraction in savanna biomes impacts the fire model:

¢ Underestimation of burnt area

* Overestimation of biomass burning emissions
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Offline runs (JULES-ES)

GFEDA4s (observations) JULES-ES
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Bias in vegetation carbon (compared to GEOCARBON)
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UM vn 11.6, JULES vn 5.7

Emissions and atmospheric
chemistry, lightning from
UM, fire mortality and
dynamic vegetation

4xCQO2, PIC and historical

Strong response to fire ->
vegetation carbon reduction

Experimenting with
reducing fire mortality rate

Fully coupled UKESM

Change in veg carbon from 1860s to 1960s
in UKESM historical run (top) and change
from JULES-ES NoFire to Fire (bottom)
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2= Met Office Some problems over South America
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Some problems over South America
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Precipitation in UKESM

Precip change (UKESM-JULES)
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