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Motivation

‘\

GE#'S-Chem

h

GEOS-Chem: State-of-the-art chemistry, but..

Becoming I/O limited for high-resolution
applications

Want ability to include climate/surface
feedbacks in chemistry studies

Community not focused on (e.g.) dynamics

CESM: Industry standard for climate, and..

GEOS-Chem could provide a new
atmospheric chemistry option

Specific components of GEOS-Chem (e.qg.
emissions) could be generically useful

Pipeline for GC developments into CESM
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Proposal

Community Earth System Model (CESM2.X)

SIMA:
Land System for Integrated Modeling of the Atmosphere

(CTSM) .
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Agenda

Objectives of the proposed work

1. GEOS-Chem in CESM 2

2. Flexible emissions and gridded 1/O with HEMCO
3. Ongoing integration

Conclusions
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Objectives

1. CESM-GC: GEOS-Chem as a chemistry option in CESM 2
2. HEMCO: Grid-independent I/O in CESM 2

3. Ongoing integration: Future-proofing
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Objective 1: GEOS-Chem in CESM 2

GEOS

Beijing Climate
Center GCM

—- GEOS-Chem
CESM 2.1.0 High Performance
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What we mean by “GEOS-Chem”

ﬁ.‘ Wet scavenging ". =) : °
inc. convection
UCX stratospheric Fast-JX UV

transfer,
photolysis

chemistry

Flexible
emissions
datasets

Full tropospheric chemistry
(NOx/HOx/VOC, SOA,
Cl/Br/l, SO,-NH ,-NO,...)

Dry deposition
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Status

« Demonstration implementation
completed in late 2018

* Includes:
 Gas-phase & het. chemistry

UV radiative transfer &
photolysis (Fast-JX v7)

« Aerosol thermodynamics
(ISORROPIAI

« Wet (non-convective) and
dry scavenging

0 0.05 0.10 0.15
NO, at 7 km after 6 hours, ppbv

 Challenges remain...
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(Some of the) integration challenges

Aerosols Convection

« GEOS-Chem tuned for
bulk aerosol modeling

« CESM expects size-
resolved aerosols

 Likely need to implement
size-resolved aerosols into
GEOS-Chem

Need convective
scavenging and
convective transport to
be simultaneous

CAM currently separates
the operations — not clear
how to resolve the issue
without changing
“‘ownership” of a process

« GEOS-Chemrelieson a
large emissions dataset
library

« Data stored at many
resolutions, with different
spatial/temporal limits

« How can this be easily
translated to CESM?
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Data on disk

Objective 2: HEMCO in CESM 2 Monthty mean
‘ I/O component

* GEOS_Chem USES the Harmonized Data “left bracket” Data “right bracket”
Emissions COmponent (HEMCO) i i
to read in all gridded input current mont Nextmont

Regridder

« HEMCO can be standalone
(GEOS-Chem Classic) or can
expect regridded fields (GEOS,

GCHP)

Interpo/ator

Data for current time
* Proposal: implement HEMCO as Intelr;);ll;ted
the gridded data broker for CESM

Abstraction layer

Model component requesting data for current time
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jon layer

Data on disk Model component

4°x5° requesting data for
Monthly mean current time




HEMCO work plan

@) ITaT=3 «Use HEMCO fully offline to generate pregridded emissions

*HEMCO handles data transfer, no regridding

Flexible
grid

e Build regridding interface
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Objective 3: GEOS-Chem in SIMA

OBJECTIVE 1
Community Earth System Model (CESM2.0)

Atmosphere (CAM)

Land
(CTSM) Dynamics
(FV)
Physics
Sea ice

(CICES) MOZART-T1 GEOS-
; or :
chemistry Chem
\
A\

Land ice .

e [ ca.chem |

OBJECTIVE 3a
Community Earth System Model (CESM2.X)

SIMA:
Land System for Integrated Modeling of the Atmosphere
(CTSM)
Dynamics
(FV, SE, MPAS)
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Sea ice Physics Driver

(CICES)

Land ice physics

(cIsm)

OBJECTIVE 2
Community Earth System Model (CESM2.0)

Atmosphere

Sea ice
(CICES)

Land ice
(CISMm)

OBJECTIVE 3b
Community Earth System Model (CESM2.X)

SIMA:
System for Integrated Modeling of the Atmosphere

Dynamics
(FV, SE, MPAS)
$

Sea ice Physics Driver

(CICES) I :* i
Unified [ I
Land ice pRwsics GE
- 3 >
(CISM) = .
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Conclusions

GEOS-Chem is viable as a chemistry option in CESM 2

Implementation will allow:

« Seamless pipeline for improvements in GEOS-Chem to transfer to CESM
* Opportunity for GEOS-Chem users to run online simulations
* New chemistry option for CESM users

Side-benefit will be grid-independent emissions and data handling in CESM

Plan includes future proofing — will need ongoing inter-community collaboration
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Some basic elements to create slide structure (1/2)

Box heading goes here « This element consists of 2 grouped elements.

« This element consists of 2 - When scaling it, please scale the rectangle
grouped elements. for the main text first, then adjust the heading
» When scaling it, please box separately.
scale the rectangle for the - Different colors from the pallet can used with
main text first, then adjust this box.
the heading box
separately. 0 L E—
- Different colors from the
pallet can used for this
box.
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