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Table 6: Summary of the different model compsets and configurations implemented in CESM2-SLH.
Simulation [ SLH \ ( parent's \resolution  Vertical chem_mech.in Period of time
el NAME compset compset (lat x lon) levels  (chem_proc) evaluated ac
- suggested
@O istry (rpf)
.| FCnudged_slh | Fcnudged_slh FCnudged (1.9°x 2.5° 32L trop_strat_mam4_slh 1980 - 2020
bM experinf
o FCHIST slh FCHIST slh FCHIST (1.9°x 2.5° 32L trop_strat_mam4_slh 1950 - 2020 -
|
Ea
ot available 18
1 Fcn udged_slh | Fcnudged slh FCnudged (0.9°x 1.25% 32L trop_strat_ mam4_slh 2000-2005 itignore
(Ferq FCHIST slh FCHIST slh FCHIST (0.9°x 1.25% 32L trop_strat_ mam4_slh 2000-2005 code of co
httg FWnudged_slh| FWnudged slh FWSD (1.9°x 2.5° 70L waccm_tsmlt_mam4 slh 2000-2005 e
BWHIST slh  \ BWHIST _slh ) \ BWHIST_BCG )(1.9°x2.5° 70L waccm_tsmlt_ mam4_slh 2000-2005 )

GitHub: https://github.com/RafaPedroFernandez/CESM/tree/cesm?2.2-asdbranch slh
Mendeley Dataset: https://doi.org/10.17632/f87hvrv25v.1
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Importance of SLH Chemistry

Summarize more than 10 years of research in SLH Chemistry using CESM1 (CAM4-Chem)

CHBr, flux in July
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To the latest review of
SLH impacts on Ozone,
Methane, Oxidative
Capacity, Mercury and
Radiative Balance

(Saiz-Lopez et al., ACP, 2012; Ordonez et al., ACP, 2012)
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SLH injection to the Stratosphere
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Tropospheric O, column (DU)

SLH influence on Tropospheric Oxidants

Chemistry-Climate simulations (RCP 6.0 & 8.5) through the 215t century showed that:

SLH reduce Ozone Burden by
aprox. 13-15 % with an
heterogeneous global distribution

Despite directly increasing Chlorine,
SLH reduce Methane Loss indirectly

due to changes in OH production
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(Iglesias-Suarez et al., Nat.CC, 2020)

Next talk from Ben Gaubert

1 cH,

CHX,, CILX,, HCL, 93 0
(X =CL Br, I)

(Li et al., Nat.Comm., 2022)c
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Radiative Effect of SLH
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Reactive transport of SLH: Sources and Sinks

S ( %ﬁ, ﬁ Long-Lived ODS (stratosphere): Lifetime
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Reactive transport of SLH: Sources and Sinks

e Offline emissions: The[srf_em.is_spec.{;“fer}within the &chem_inparm group has been expanded to include the offline Lifetime
emissions Df[CHBl‘j, CH,Br,, CH,BrCl, CHBr:Cl, CHBrCl,, CHsl, CH:l», CH:IBr, CH,ICIl, CH,Cl,, C,Cly, lg,]and

e Boundary cﬂndltmgls [CH3C1 H}ld CHyCl, ]mve been included in the fIbc_ ' surfvals_nl émup, }
as these species conmbute to the atmospheric SLH chlorine loading. An updated flbc_file mcluJimg the projected

e Absorption cross-sections: To compute the photolysis of gas-phase organic and inorganic halogen species,

wavelength-dependent absorption data of several SLH have been added to the default short-wave (xs_short_file) and < 0.5 yr

e Dry deposition: The followirig species have]:)ee:n included in the drydep_list within &drydep_inparm:|CIONO,, HCI,

free
W—

troposphere HOCI, CINO,, BrONO,, HBr, HOBr, BrNO:, Brz, IONO., HI, HOI, INO,, 1,0;, 1LOs, 04, CHCI:0:, and COCl,.

e Wet deposition: The gas_wetdep_list within &wetdep_inparm has also been extended with the following species: |
T [CIONOQ, HCl, HOCI, COEC], BrONQO», HBr, HOBr, CINO,, BrNO:z, Brz, BrCl, IONO., INO-, HI, 10, OI0, ICl, lBr,] -

wet-5¢C3
was I‘ e SLH scaling factors: The nejl &si%_ni ;lame:list section was incorporated, providing a set of scaling factors intended

to adjust the recycling efficiency of the rﬁajn processes affecting SLH sources and sinks when shifting ber\geen

marine
boundary
layer

configurations.

0, aHOX+BHOY+0,

Inorganic Halogens Washout (NEU + FRA):
Including in-cloud and below-cloud scavenging and
ice-uptake of reservoir species (Cl, Br and I).

non-stoich.
sink




SSA-dehalogenation (Br and Cl on-line sources)

SSA-dehalogenation (Halogen Reservoirs): Updates for SSA-dehalogenation (Acid displacement):
BrONO, + SSA — 0.65 Br, + 0.35 BrCl chlorine chemistr
BINO, -+ SSA — 0.65 Br, + 0.35 BrCl y HNO, + S5A— HCI
HOBr + SSA — 0.65 Br, + 0.35 BrCl >
N,O; + SSA — CINO, +HNO;,
CIONO, + SSA — 1.00 CL, o, stoich \ )
CINO, +SSA — 1.00 Cl, ' ‘ Y
HOCI + SSA — 1.00 Cl, souree .
\ ) Enhanced Chlorine-uptake
Y due to anthropogenic pollution
Het-recycling of Natural VSLHalogens (Li et al., 2022; based on Hossaini et al., 2016)

(Fernandez et al., 2014; 2021)

Do not keep track of halide content
on aged Sea-Salt !!!
(infinite halide reservoir)

V
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SSA distribution

Sea-salt aeroso

Br /CI
BrONO, — 0.65Br, + 0.35 BrCl
BrNO, — 0,65 Br, + 0.35 BrCl
HOBr —  0.65 Br, + 0.35 BrCl

resolution




Ozone-driven lodine Emissions (on-line)

Model + Laboratory studies (Garland et al., 1980, 1981): The mechanism for dry
deposition of O; to seawater surfaces, its reaction with I',; and the emission of
iodine (1,?) “linearly with ozone concentration up to 100 ppb”.

Carpenter et al. and MacDonald et al., 2013:

Flux_ISG g(wind speed)X-(,

[
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|
]
Tkl
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B
| I |
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-9, 134
[I;q] = 1.46x lﬂﬁxexp@) Fyor 4.15)(1{]5)(

(Prados-Roman et al., ACP, 2015)
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Ozone-driven lodine Emissions (on-line)

Model + Laboratory studies (Garland et al., 1980, 1981): The mechanism for dry
deposition of O; to seawater surfaces, its reaction with I',, and the emission of
iodine (1,?) “linearly with ozone concentration up to 100 ppb”.

Geochemical feedback

Carpenter et al. and MacDonald et al., 2013:

Flux_ISG g(wind speed,);

N - ' letion .

]
=
o
=

Natural buffer for O; pollution
And Global Warming

(Cuevas et al., Nat. Comm., 2018)
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CESM2-SLH (CAM®6) Results

Tuning Scaling Factors

Table 7: Adjusted values of &slh_nl scaling factors for each of the main CESM2-SLH compsets and resolutions.

compset FCnudged slh FCHIST slh FCnudged slh FCHIST slh Fwnudged slh BWHIST slh

resolution (1.9 x 2.59 (1.9°% 2.5% (0.9°x 1.25%) (0.9°x1.25%) (1.9°x 2.59

SSA-Sources

(1.9°x 2.5%)

SSAdehal ScalingFactor 1.4 1.7 1.5 1.5 1.7 1.7
SSAhno3 ScalingFactor

SSAn205 ScalingFactor

FRA-Sinks

LIQfraprx_ScalingFactor | 1.5 1 1.5 1 1 1
|CEfraprx_ScalingFactor | 1.3 1.7 0.9 0.9 1.9 2.8
|CEfraprx_ScalingFactor_ Br 1 2 1 1 3 3




CESM2-SLH: Sources of Inorganic Chlorine (Cl,)

3.5 4 — @, from vsL NaT | 5 Long-Lived species ( ),
—— C), from VSL Anthrop . dominate Cly sources in the stratosphere.
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1000.0 - the contribution from Anthropogenic VSL in the MBL.
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Chlorine Sources [pptv day ™~ 1]

(Fernandez et al., GMDD, 2025)
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CESM2-SLH: Sources of Inorganic Bromine (Br, )
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, Which poses natural sources, contribution arising from and SSA transport to the FT is less efficient in
represents an important Br source in the LMS. in the FT, UT and LMS. CESM2 compared to CESM1.

(Fernandez et al., GMDD, 2025)
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CESM2-SLH: Source Gas (SGs) and Product Gas (PGs) Injection

Chlorine Bromine lodine
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CESM2-SLH: Odd Oxygen Loss Rates

(Fernandez et al., GMDD, 2025)
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The influence on stratospheric ozone maximizes during lodine- and Bromine-driven Odd-Ox loss increases by
austral Spring over Antarctica, where SLH Br and | 10 — 30 % globally, which is compensated by a
increase Ozone Hole LMS destruction by 20 DU (14%). decrease in HOx and Ox losses.
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(Preliminar Results, 2026)




Fully-Coupled (BW,BC) CAM6_dev_SLH

cam6_4 142 silh cesm2.2-asdbranch_slh

¥ fvitt/ CAM  pubiic ¥ RafaPedroFernandez / CESM  Ppublic
forked from ESCOMP/CAM forked from ESCOMP/CESM
¢> Code 9 Pullrequests I Discussions () Actions [ Projects (@ Security |~ Insights <> Code 1} Pullrequests (® Actions [ Projects () Security |~ Insights
f’ Ies © 254 Tags Q Gotofile ¥ cesm2.2-asdbranch_slh ~ ¥ 41Branches > 338 Tags QG

its behind ) This branch is 24 commits ahead of, 859 commits behind EscomMP/CESM:cesm3.@-alph
p— ommits behind EscoMP/CAM:main .

RafaPedroFernandez Unify slhVBS and slhEXT compsets far SLH chemistry (rpf)
48d4

9 .github Add issue link to CESM experingj
Update git-fleximod Github Actions workfl
ime_config Unify slhVBS and sIhEXT comp
Merge commit '3fb677a8326371579c980f4
M doc More minor edits
usin
[ manage_externals Update to manic-v1.1.8
mod
[ .gitignore add libraries dir to .gitignore
Update subtrees
[ CODE_OF CONDUCT.md Add UCAR standard code of co
use preproce roc5_0_07
T P == [ changelog te for cesm2.2.1-rc.01
Y changelLog_template Initial Cogmit.
| d H compggets 9 Externals.cfg Update Man¥ge_external for S



https://doi.org/10.5194/egusphere-2025-3250
https://doi.org/10.5194/egusphere-2025-3250
https://doi.org/10.5194/egusphere-2025-3250
https://doi.org/10.5194/egusphere-2025-3250
https://doi.org/10.5194/egusphere-2025-3250
https://doi.org/10.5194/egusphere-2025-3250
https://doi.org/10.5194/egusphere-2025-3250

Last but not Least ...

@ U.S. National Science Foundation

Find Funding v~ How to Apply ¥ Manage Your Award ¥ Focus Areas v

Home | Fu

ch

Dear Coll

NSF
We

January 23

Invites cq
atmospl
capabilit
and fore

Dear Colle

On Decem

FESUUCTUI’I
Research ( , d rederally Funae esearch an evelopment Lenter L remains

committed to providing world-class infrastructure for weather modeling, space weather research and
forecasting, and other critical functions. As part of a restructuring of the research and observational

Mews & Events v

Search NSF Q

Much,
much,

- much more
Thaw
Thank Yyou
very much !

About v

This supporting document contains current
information for funding seekers.

Publication number: NSF 26-203

Share

£ IO in I~

Published: January 23, 2026

Rafael P. Fernandez
rpfernandez@mendoza-conicet.gob.ar
rafapedro@gmail.com

Alfonso Saiz-Lopez
a.saiz@csic.es



mailto:rpfernandez@mendoza-conicet.gob.ar
mailto:rpfernandez@mendoza-conicet.gob.ar
mailto:rpfernandez@mendoza-conicet.gob.ar
mailto:rafapedro@gmail.com
mailto:a.saiz@csic.es

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22

