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Meeting Goals:

- Share our science

- Seek out advice, suggestions, ideas

- Communicate priorities

- Discus short and long -term goals

- Appreciate collaboration & community

Dinner Weds. 5:30 Under the Sun




LMWG Andrew Slater Award

Drew was a key member of the LMWG community who brought a deep dedication, understanding,
and joy to his research, which he shared with everyone around him. Since 2018, winners ofthe Slater
award have been made to WG members who make meaningful contributions to the LMWG including:
 Creative applications ofthe model;

* Significant model development activities;

* Identifying major issues, biases, or gaps in CTSM; and a

* High level of engagement with the LMWG




LMWG Andrew Slater Award

2023 Joshua Rady CLM-U team:
Bowen Fang, Cathy Lj,

Joyce Yang, Keer Zhang
2022 Clamre Zarakas Yifan Cheng

2021 Yue L1 Inne Vanderkelen
2020 Leah Birch Jessica Needham
2019 Katie Dagon Meg Fowler

2018 Marysa Lagué Daniel Kennedy

..............




LMWG focus areas: Ecosystems, Water & Food
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CLMG6 Highlights: Ecosystems

«»» Default CTSM-FATES
=== FLUXCOM

©o0 WECANN

==+ GBAF

FATES:

« LULCC

« Calibrated SP and no-comp
global parameters

« 2 stream radiation

 Much more [Thursday PM]

100 120 140 160 180
Global Annual GPP (PgC yr—1)

gy Courtesy Adrianna Foster
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CLM6 Highlights: Water

ANN EVAPFRAC (unitless)

Hillslope Standard
{yra 1990- 2009} (yrs 1990- 20&9)

Hydrology & Snow

« Hillslope Hydrology
 mizuRoute
« SNICAR updates

 Snow thermal properties *Qg;ﬁgfd.
* More [Wedsnesday AM] '

- 4098 -1 -05 0 05 r 9027 Cells are significant at 0.1 level

2 5E: Courtesy Sean Swenson

Keith Oleson

INSFE | \NCAR



Presenter Notes
Presentation Notes
Historical transient BGC case with hillslope hydrology
 - higher evaporative fraction
Higher ET / lower runoff
Fire feedbacks!



CLM6 Highlights: Water

Annual Mean TSOI_10CM

Hydrology & Snow

« Hillslope Hydrology
 mizuRoute
« SNICAR updates

 Snow thermal properties
 More [Wedsnesday AM]
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CLM®6 Highlights: Food

Soil organic C (cropland only)

— Toff_Roff
Crop Model | EE

« Crop phenology & planting > _ -y
dates 0]
e Tillage &residue oo
management 50-
* More [Wednesday PM] w0l
2.

1850 1900 1950 2000

NSF f' Courtesy Sam Rabin




CLM6 Features

New Surface Datasets Includes:

- Transient urban [Weds AM]

- Dynamic & new lake dataset

- |Improved crop distribution

- Updated soils dataset

- Gross unrepresented land
use transitions

- Increased capacity for
creating high resolution

CTSM5.2 datasets

* Thanks to Mariana, Sam L, Erik, Peter, Negin, Jim & more
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Presentation Notes
Enable faster creation, especially for high resolution surface data


CLM6 DATM options

Spatial

Temporal

Temporal

Dataset : . Notes
resolution extent resolution
GSWP3 0.5 deg 1901-2014 1.5 hour No longer updated
Low tropical humidity
CLMS 1
CRUNCEP | 0.5deg 1901-2016 6 hour No longer updated.
Longwave not used.
| CRU-JRA 0.25 deg 1901-2022 6 hour No longer being updated,
(Trendy) Used for GCP & SMYLE land initialization.
NO data over Antarctica.
CLM6 | ERA5 0.25 deg 1940-present | 1 hour Being updated,

Known precip biases (among others)
Candidate for initializing OMWG, ESPWG
& SIMA runs.
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CLM6 DATM opt

Ecosystem and Carbon Cycle

Gross Primary Productivity

Hydrology Cycle

Evapotranspiration

Evaporative Fraction

Latent Heat

Runoff

Sensible Heat

Terrestrial Water Storage Anomaly

Snow Water Equivalent

Permafrost

Surface Soil Moisture

Radiation and Energy Cycle

Albedo

Surface Upward SW Radiation

Surface Met SW Radiation

Surface Upward LW Radiation

Surface Met LW Radiation

Surface Met Radiation

Ground Heat Flux

Forcings

Surface Air Temperature

Diurnal Max Temperature

Diurnal Min Temperature

Diurnal Temperature Range

CRU4.02

Precipitation

Surface Relative Humidity

Surface Downward SW Radiation

Surface Downward LW Radiation

Relationships

GrossPrimaryProductivity/FLUXCOM

GrossPrimaryProductivity/GBAF

Evapotranspiration/GLEAMv3.3a

Evapotranspiration/MODIS

Evapotranspiration/MOD16A2

Relative Scale

Better Value

Worse Value

Missing Data or Error
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Presenter Notes
Presentation Notes
Opportunities for callabration!

https://webext.cgd.ucar.edu/I20TR/ctsm51d142_f19_CRUjra_hist_flds/lnd/_build_ILAMB2_7_ForcingDatasets_flds/

CLM6 Features | |
PPE Calibration SASU spinup (matrix)
Workflow

\

—

Thursday AM




CLM6 Features
SASU spinup (matrix)
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CLM6 Features

Supported tower
capabilities

* Thanks to Tegan, Danica, Gordon, Sam L & more


Presenter Notes
Presentation Notes
Branching of the ADF (atmosphere diagnostic framework), extensible python based diagnostics for CESM


CLM6 Features

Diagnostics

A

CAM Diagnostics y/ .

National Center for Atmospheric Research
Boulder, Colorado

Case Home Plots + Links v About Contact

Test Case: ctsm51d159_f45_GSWP3_bgccrop_1850pAD -years: 1 -5
|Baseline Case: ctsm51d159_f45_GSWP3_bgccrop_1850pSASU - years: 1 - 5

NHPolar - SNOWDP

ANN DJF MAM 1A SON

Back to NHPolar | Back to Plot Types ‘

SNOWDP - MAM - NHPolar

23.79

CUPID:
CESM Unified
Postprocessing and
Diagnostics

19.03

14.27

9.51

4.76

0.00

EF
Fx



Presenter Notes
Presentation Notes
Branching of the ADF (atmosphere diagnostic framework), extensible python based diagnostics for CESM


Dead Arctic Vegetation
MODIS Obs. CESM3: F200 case . CLMb.1-GSPW3 .

"2/mh2
total projected leat area index none 180 lotal projected leaf area index mh2imh2
180 — 180

o L . T
150W / X . 150E

S

Thanks Keith Oleson & SamLevis



Dead Arctic Vegetation
MODIS Obs. c CIM5.1-GSPW3 A TLAI

total projected leat area index none lotal projected leaf area index mh2imh2
) 180 ) 180

150W ,d-

Persistent summer snow
Cold soils
Anemic vegetation

{

Decrease snow albedo
Sturm snow conductivity
PFT &phenology changes

https://github.com/NCAR/LMWG _dev/discussions/3

el

NS DNCAR Thanks Keith Oleson & SamLevis



36% less dead Arctic vegetation, | -case
MODIS ObS CLM51*'CRU'JRA ¢ CLM51'GSPW3 A TLAI

tatal ﬂfﬂlmaﬂ leat area index none total prﬂiemEd leaf area index m*2/m~2 1otal p'l'ﬂjﬁﬂlﬁd leaf area index mh2imee

1-50“'#_,4-"'”'""

Thanks Keith Oleson & SamLevis



Dead Arctic vegetation F -Case
MODIS Obs. CESMa3: F2000 case

"2/mh2
total projected leat area index nong

el

NS DNCAR Thanks Keith Oleson & SamLevis



54% less dead Arctic vegetation F -case
MODIS Obs. . CESM3*: F2000 case CESM3: F200 case

tot "2/mh2

total projected leat area index none

NSF NCAR Diagnostics Thanks Keith Oleson & SamLeyvis
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Warmer, wetter, lower albedo, higher ET & sensible heat fluxes

https://webext.cgd.ucar.edu/F2000climo/f2000.ne30_t232.BGC_CROP.deadveg/lnd/f2000.ne30_t232.BGC_CROP.deadveg_77_96-f2000.ne30_t232.BGC_CROP_77_96/setsIndex.html

on opbortunities

Calibraty

Ecosystem and Carbon Cycle

Biomass

Burned Area

Carbon Dioxide

Gross Primary Productivity

Leaf Area Index

Global Net Ecosystem Carbon Balance

Net Ecosystem Exchange

Ecosystem Respiration

Soil Carbon

Nitrogen Fixation

Hydrology Cycle

Evapotranspiration

Evaporative Fraction

Latent Heat

Runoft

Sensible Heat

Terrestrial Water Storage Anomaly

Snow Water Equivalent

Permafrost

Surface Soil Moisture

Radiation and Energy Cycle

Albedo

Surface Upward SW Radiation

Surface Net SW Radiation

Surface Upward LW Radiation

Surface Net LW Radiation

Surface Net Radiation

Ground Heat Flux

Forcings

Surface Air Temperature

Diurnal Max Temperature

Diurnal Min Temperature

Diurnal Temperature Range

Precipitation

Surface Relative Humidity

Surface Downward SW Radiation

Surface Downward LW Radiation

Relationships

BurnedArea/GFED4.1S

GrossPrimaryProductivity/FLUXCOM

GrossPrimaryProductivity/GBAF

LeafArealndex/AVHRR

LeafArealndex/AVH15C1

LeafArealndex/MODIS

Evapotranspiration/GLEAMv3.3a

Evapotranspiration/MODIS

Evapotranspiration/MOD16A2

Relative Scale

Better Value

Worse Value

Missing Data or Error
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https://webext.cgd.ucar.edu/I20TR/ctsm51_ctsm51d166deadveg_1deg_CRUJRA_FLDS_ABsnoCDE_blk_A5BCD_hist/lnd/_build_newscore_CLM50CTSM51DeadVegBGC/

1d Climate Research Program,

An evolving CMIP design

CMIP7 DECK experiments
*amip
*abrupt4xCO2
*1pctCO2 IPCCARTWGI/I/I_
*historical
«esm-hist (for ESMs only)
p1Control/ esm-piControl
*p1Clim-control
*p1Clim-anthro
p1Clim-4xCO?2

Forcings
CMIPFastTrack »
Community MIPs

DECK

Starting 20257




TOWGFdS CESM3 & CLM6 COde base (most likely optimistic timeline!)

3
Derecho 5 Physics changes £ Land-only features
® 3 >
Datasets = Parameterization G Parameterization %
= ®®  Parameterization @
Dead (_-9) Plumber?2 § Parameterization S
Vegetation 5 2 T
£ Sicnost S -
o lagnostics
Dust = 9 = Diagnostics
O
2024 CTSM Tutorial?
>
Spring Summer Fall

See also CTSM Project Board #40


https://github.com/ESCOMP/CTSM/projects/40
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