—

B NCAR

Operated by UCAR

Will Wieder
LMWG Co-Chair
June 10, 2024 |

This material is based upon worl he National Science ndation under Cooperative Agreement No. 185



ity areas

Ior

LMWG pr

&

Ecosystem

SRR

ARV .
7

Vl.ltﬂf//ﬁ) S

///lfﬂﬂﬂ/»///uw././//ﬂ//ﬂ/,////fl/

:.::::\:...:E..:E:&::S,v

MR
i

2
e

i)

&/




ity areas

Ior

LMWG pr

i e RS

S
oflﬂdl/t::
.

i

Predictabillity

ucCaR

by

2%
<
)
Z
4

operated




CESM3 Updates

60% less dead Arctic veg than CESM2 piControl
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Systematic tuning of CLM parameters

Default

Method for tuning PFT parameters independently.
eThree iterations of history matching
eConstrained parameter space by >99%
eEmulation is robust enough for calibration
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FATES SP Calibration

Progress for FATES calibration cascade
eHistory matching in SP mode using emulators (GPP, latent heat flux, sensible heat flux)
eCalibration at PFT-specific “dominant grid cells”
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Radiocarbon constraints on the land carbon cycle

14Cin Vegetation 1965 NPP (PgC/yr) 2010 Vegetation carbon (PgC)
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CESM2: Published C isotope data in CMIP6
Underestimates “C accumulation &
Misallocates C to pools with fast turnover times

Graven et al Science, in press.




Earth System Response to Reforestation
RF (W m?)
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Full understanding of climate impacts from reforestation requires ESMs
Changes in albedo and BVOC emissions from reforestation offset % of radiative
forcing (RF) from CO, removal in CESM2

010
So'0
000
- SO0
oT'o
ST'0
0Z'0

Weber et al Science, 2024.




Urban Updates

e New Urban Extent (2000-2100): Gao and O’Neill
(2020), Gao and Pesaresi (2021), replaces static
circa-2000 Jackson et al. (2010)
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e Dynamic Urban Capability - changes in urban

extent over time (Fang et al. 2024) 15

Urban land ama (million ki)
M

e Improved Urban Properties: Oleson and Feddema
(2019), modifies Jackson et al. (2010)

e EXxplicit Air Conditioning Adoption: Li et al. (2023)
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Fig. 1 Global total amount of urban land under different scenarios over
the 21st century. The scenarios correspond to the five Shared
Socioeconomic Pathways (S5Ps 1-5): sustainability, middle of the road,
regional rivalry, inequality, and fossil-fueled development.

B. Fang, X. Li, K. Zhang, L. Zhao, B. Sacks, J. Feddema, K. Oleson



Proposed CESM3 Timelines (as of Spring 2024)

CESMS3 CESMS3 release Sceparlos MLe — ML ‘enhanced’
: code + available
science : : CESM3.1
freeze simulations CESM3.1-MLe
® ) configuration
CESM3-MLe dev :
TUI‘III‘Ig CESMa3 high res dev
Testing (0.25° atm, 0.1° ocn)

Documentation

Code maintenance

2J0a2n4 July 31 Dec 2024 Apr-Jun Jan Jan 2027
2024 2025 2026
® CMIP7 DECK and Fast Track sims >

CESM3 HR CMIP7 runs

CESM3.1-MLe CMIP7 runs




LMWG Priorities before science code freeze

Done
CTSM5.1 datasets
Hillslope hydrology

... much more ...

Desired

Matrix-CN & PPE branch merge (Sam L)
Crop Calendar (Sam R)

Urban Air conditioning (Keith)

CTSMbS.3 datasets (Peter, Sam L)?

Megan updates?

Required

Dust (Erik)
Negative runoff (Bill)
MOSART tags (Mariana, Sam L)

FATES LUH2v2 (Sam R)
PLUMBER?Z2 capabilities (Teagan)
Soil NOx scheme?

Fire model updates?




CLM6 Compsets: Start small

Scientifically supported compsets: Alias: IHistCIm60BgcCrop
= initial conditions - Atm: CRUJRA (TRENDY)
= evaluation / diagnostics - Land: SP & BGC-CROP options
= aliases _
- River: MOSART
- Glacier: DGLC-No-Evolve

Functionally tested compsets

Atmosphere: GSWP3, CPLHIST, NLDAS2**, 1PT**

Land: CLM60: FATES-SP, FATES-nocomp, ... more
SP-Hillslope, BGC-Hlillslope,
SP-noAnthro, BGC-noAnthro

River: mizuRoute RTM

Glacier: AlS-evolve & GRIS-evolve




Land Model Diagnostics

CUPID: CESM Unified Postprocessing and Diagnostics

: File Edit View Run Kernel Tabs Settings Help NCAR

BE B Terminal 1 X [Al land_uxarray.ipynb X | A land_comparision.ipynb X  [A adf_quick_run.ipynb X |+
B + X OB » ®m C » Code v O E Notebook [7 & NPL2024a O
o i]: mesh = '/glade/campaign/cesm/cesmdata/inputdata/share/meshes/ne30pg3_ESMFmesh_cdf5_c20211618.nc'

fin = '/glade/derecho/scratch/wwieder/ADF/b.e23_alphal7f.BLT1850.ne30_t232.093/climo/b.e23_alphal7f.BLT1850.ne30_t232.093_T
ds = ux.open_dataset(mesh, fin)

[
ds.TSA.isel(time=0).plot()
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