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Goals of this tutorial:
e Learn about how to set up an emission-driven CESM run
e |Learn about forcing
e Analysis techniques that can be applied to emission-driven runs

Agenda
e 1:30 - ~1:45: Overview of tutorial in the Main Seminar room
e 1:45: Independent work: set up and run a 1 month .
he BGCW
fully-coupled emission-driven CESM2 run JO'r:ntaiﬁngﬁigt G
e [break at 2:30 in Damon Room)] Bl

e 2:45 - 4:30 Independent work on analysis notebooks s

o Creating emission files

o Analysis notebooks for ocean E

o Analysis land R
o Atmosphere ™Y BA
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Why are we doing this?
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Why are we doing this?

CMIP7 will be (more)
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. for the Coupled Model Intercomparison Project (CMIP) is to coordinate community based efforts to
ly climate science questions and facilitate delivery of relevant multi-model simulations through shared
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The need for carbon-emissions-driven climate projections in CMIP7 assessments, and society at large. From its origins as a punctuated phasing of climate model
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What’s unique about emissions-driven mode?

CO, emissions are specified

CO, concentrations are fully prognostic, resulting from the balance of sources and
sinks of carbon and atmospheric transport

CQ, is traced in the atmosphere and influenced by atmospheric transport - resulting
CO, field has dimensions of (lat, lon, height, time)

Land BGC and Ocean BGC are active to produce time varying sinks and sources




Checkout and run 1Tmo emissions-driven

Clone the Git repository:

git clone

The shell script that sets up a HOPE-like emissions-driven run:

e Check out CESM2.1.5 (version used for HOPE runs)

e Create a new historical case (BHIST with adjusted emissions), branching off
Pl control

e Set up and do a 1-month run
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https://github.com/NCAR/CESM-emission-driven-run-tutorial.git
https://github.com/NCAR/CESM-emission-driven-run-tutorial/blob/main/set_up_HOPE_historical.sh

Overview of analysis notebooks

e Can be run on Jupyterhub: https://jupyterhub.hpc.ucar.edu

e HOPE output (timeseries files) is located at:
/glade/campaign/cesm/community/bgcwg/HOPE

e Jupyter notebooks for land, atmosphere, and ocean components.

e Notebook that shows how to create emission forcing files.

e These are just a starting point, many more notebooks could be added -
please let us know your ideas!




Ocean analysis notebooks

- - . carbon pool quantity 2015 quantity 2100 unit

ocean carbon Inve ntorles - 1] Dissolved inorganic carbon  37233.60000 37479.30000 PgC
. 1 Refractory dissolved organic carbon 361.57800 362.15700 PgC

. ocean—carbon—ss P245 - I pyn b 2 Semi-labile dissolved organic carbon 29.42600 30.10500 PgC

. Totals up a” ‘the Carbon in ‘the CESM Ocean 3 Mesozooplankton biomass 0.41400 0.41200 PgC

. . . 4 Microzooplankton biomass 0.23300 0.23300 PgC

and makes a table showing inventories for 5

2 O 1 5 d 2 1 00 6 Small phytoplankton biomass 0.19600 0.19600 PgC

an 7 Coccolithophore biomass 0.03700 0.03500 PgC

8 Diazotroph biomass 0.00986 0.00997 PgC

9 Coccolithophore CaCO3 0.01398 0.01217 PgC

Ocean pcoz, mOdeI'Obse rvations 10 Total carbon in ocean ~ 37625.76000 ~ 37872.67000 Pg C

comparison: Landschitzer product CESM

e ocean_monthly_pCO2.ipynb
e Compares monthly climatology of ocean
surface pCO2 to observation-based dataset

Zonal means of anthropogenic carbon in the
ocean

e ocean_anthro_carbon_zonal.ipynb




Atmosphere notebook

Atmospheric CO, timeseries:

e atmosphericCO2.ipynb DRI C0e
e Plot, detrend, and calculate a mean 205 |
annual cycle for CO, at a specific
pressure level 4007
e Calculate the total column integral (X.,) 395
observed from space gm
g 385
Ideas to expand notebook: multi-site 380
comparisons, comparisons against CO, 375 -
observations, regress hemispheric CO, 0
contrast against emissions = ~om o .
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Land notebook

Land Carbon:

e land_carbon_analysis.ipynb
Global maps

Global mean timeseries
Regional mean timeseries
Partitioning between pools
Partitioning between fluxes 2e01

Carbon partitioning, Zonal Land Mean
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Custom Emissions Files

Make_idealized_edriven_scenario_forcing
file.ipynb

It’s possible to create your own emissions
trajectory files to use in emissions-driven
configuration

This notebook makes the emissions
trajectory from Koven et al. 2023, but can
be modified for making other emissions
pathways

Annual Emissions (PgC)

10 A

_10 -

0 50 100 150 200 250 300
Years




Proposed Analysis Ideas

« Effect of fire emissions variability vs. prescribed fire emissions

« GO, feedbacks

* Permafrost carbon behavior under low emissions scenarios and across
ensemble members

Join the BGCWG
Questions after you leave today? mailing list
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https://bb.cgd.ucar.edu/cesm/

