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Fire module in CESM/CLM
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Fig. 2. Structure of new fire parameterization. Fire scheme de- S nttten] P
scribed in Li et al. (2012a, b) is used in Region C with modifica- of C pools aerosol emissions
tions by mainly adding the economic influence in the fire occur-
rence component and the socioeconomic influence in the fire spread
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Fig. 1. Fire parameterization of L1 et al. (2012a, b). It contains three
components: fire occurrence, fire spread, and fire impact.
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Disagreement with CMIP6 in fully coupled CESM run
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Updates in the code

1. Recalibrating the relationship between tropical deforestation rate and
deforestation and degradation fires

2. Changing BTRAN2 to root-zone soil moisture
3. Bugs on lightning and ignition identified several months ago is fixed

(https://github.com/ESCOMP/CTSM/issues/889)



https://github.com/ESCOMP/CTSM/issues/889

CESM2 simulations with the updated fire module
Pre-Industrial Control (Pl Control; B1850) run

updated fire module code, and fire emissions from the fire module

Top of model residual energy balance (RESTOM)
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CESM2 simulations with the updated fire module
Historical simulation (BHIST) runs

We have run an ensemble of 4 BHIST
simulations with fire emissions from the fire
module.

« 1850-present

« With-updated fire code

All have the same setup but different initial
conditions:

Ensemble.1: using CMIP6 Pl Control year 501
Ensemble.2: using CMIP6 Pl Control year 601
Ensemble.3: using CMIP6 Pl Control year 631
Ensemble.4: using Our Pl Control year 42
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CESM2 simulations with the updated fire module
Historical transient simulation (BHIST) runs

We have

run an ensemble of 4 BHIST

simulations with fire emissions from the fire

module.

« 1850-present

« With-updated fire code

All have the same setup but different initial

conditions:

O O O O

Ensemble.1: using CMIP6 Pl Control year 501
Ensemble.2: using CMIP6 Pl Control year 601
Ensemble.3: using CMIP6 Pl Control year 631
Ensemble.4: using Our Pl Control year 42

We compare with the ensemble of CESM2
historical simulations using CMIP6 fire
emissions (11 members).
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CESM2 simulations with the updated fire module
Historical transient simulation (BHIST) runs

We have run an ensemble of 4 BHIST

simulations with fire emissions from the fire

module.

« 1850-present

« With-updated fire code

conditions:
o Ensemble.:
o Ensemble.2:
o Ensemble.3:
o Ensemble.4:

All have the same setup but different initial

using CMIP6 Pl Control year 501
using CMIP6 Pl Control year 601
using CMIP6 Pl Control year 631
using Our Pl Control year 42

We compare with the ensemble of CESM2
historical simulations using CMIP6 fire
emissions (11 members).
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We compare with the previous BHIST simulation that
uses an old version of fire module code and fire
emissions from the fire module.




Temperature Anomaly °C

CESM2 simulations with the updated fire module
Historical transient simulation (BHIST) runs

Danabasoglu et al., 2019
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CESM2 simulations with the updated fire module
Historical transient simulation (BHIST) runs
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CESM2 simulations with the updated fire module
Historical transient simulation (BHIST) runs
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CESM2 simulations with the updated fire module
Historical transient simulation (BHIST) runs
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CESM2 simulations with the updated fire module
Historical transient simulation (BHIST) runs
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CESM2 simulations with the updated fire module

Historical transient simulation (BHIST) runs
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CESM2 simulations with the updated fire module
Historical transient simulation (BHIST) runs
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CESM2 simulations with the updated fire module

Historical transient simulation (BHIST) runs
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Two issues:

(1) Initial jump in fire emissions in 1850 => Lack of land
use in Pl control

(2) Fire emissions generated by CESM interactive fire
simulations being lower than CMIP6 fire emissions => ?
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Two issues:

(1) Initial jump in fire emissions in 1850 => Lack of land
use in Pl control

(2) Fire emissions generated by CESM interactive fire
simulations being lower than CMIP6 fire emissions => ?
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Reassessment of pre-industrial fire emissions
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Depending on the emitted species, modelled total _g_loi)al fire
emissions in the PI are estimated to be between approximately
two-and-a-half and five times higher than those in the CMIP6

dataset (Supplementary Table 2), reflecting the large contribution



Summary

1.

2.

The updated fire module code is improved from the previous version.

The initial drop of global mean surface temperature is likely due to the jump of
fire emissions in 1850.

. The initial jump of fire emissions in 1850 is mainly due to the unburned carbon

accumulation as there are no land use in Pl Control run.

. Emissions generated by the fire module in the CESM2 simulations is higher than

CMIPG fire emissions, however CMIP6 fire emissions for Pl may be too low.

. Next: The Pl control run needs to be fixed. | will try start the run earlier (e.g.,

1750) and/or include land use during 1850 to the Pl control run.

. Next: Run CESM2 with atmospheric chemistry using chemical species emitted

from the fire module.



Thank you!
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