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Project Vision & 2 NCAR

ssssssssssssss

CUPID is a “one stop shop” that enables and integrates timeseries file generation,
data standardization, diagnostics, and metrics from all CESM components.

This collaborative effort aims to simplify the user experience of running diagnostics by
calling post-processing tools directly from CUPID, running all component diagnostics
from the same tool as either part of the CIME workflow or independently, and sharing

python code and a standard conda environment across components.

CESM Unified Postprocessing and Diagnostics (CUPID)
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Current Status

ssssssssssssss

Key metrics for most components which can run in parallel
External diagnostic packages

Command line arguments

Common environment

Documentation

Part of CESM Workflow

CMORization of CESM output

Support for machines other than Casper [ Derecho

CESM Unified Postprocessing and Diagnostics (CUPID)
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How Can | Use CUPID? (Standalone Example)
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cd CUPiD/examples/key_metrics

THIS RUN = b.e30_alpha079.B1850C_LTs0.ne30_t232_wgx3.276 0001-01
BASELINE RUN = b.e30_alpha079.B1850C_LTs0.ne30_t232_wgx3.271 0001

Other runs = 1979-01-01 to 2023-12-31
Validation data = ERA5 1979-01-01 to 2023-12-31

cupid-diagnostics

# runs notebooks
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How Can | Use CUPiD? (CESM Workflow)
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./xmlchange RUN_POSTPROCESSING=TRUE

THIS RUN = b.e30_alpha079.B1850C_LTs0.ne30_t232_wgx3.276 0001-01
BASELINE RUN = b.e30_alpha079.B1850C_LTs0.ne30_t232_wgx3.271 0001
Other runs = 1979-01-01 to 2023-12-31
Validation data = ERA5 1979-01-01 to 2023-12-31

./xmlchange CUPID_. ..

B e s o ./case.submit [--only-job case.cupid
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Atmosphere Success Story (NMSE Notebook) ‘@2 NCAR
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CESM Key Metrics THIS RUN = b.e30_alpha07g.B1850C_LTs0.ne30_t232_wgx3.276 0001-01-01 to 0160-01-01
BASELINE RUN = b.e30_alpha07g.B1850C_LTs0.ne30_t232_wgx3.271 0001-01-01 to 0176-01-01
Other runs = 1979-01-01 to 2023-12-31
Validation data = ERAS 1979-01-01 to 2023-12-31

Q Search %+ K NMSE, SLP, AM
o THSRUN
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LENS2
Atmosphere ) == cvire
SLP (NMSE)
ADF
CVDP
NMSE, SLP, DJF NMSE, SLP, MAM
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025 = cMiPe 025 = cMiPe

Land-atmosphere coupling indices
& Observational Data Comparison
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NMSE, SLP, JJA NMSE, SLP, SON
Sealce o THISRUN ® THISRUN
- X BASELINE X BASELINE
. . LENS2 LENS2
Sea Ice Diagnostics and LENS i = cies = chies
comparison

River Runoff

ROF global monthly, annual,
seasonal flows analysis

ROF monthly, annual, seasonal ISIG Simpson gave us a nOtebOOk to ComPUte the
discharge at ocean outlets normalized mean Square error Of fields
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Atmosphere Success Story (ADF) & ZNCAR
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CESM Key Metrics

Q Search %+ K

Atmosphere

SLP (NMSE)
ADF

CVDP

Land

Land-atmosphere coupling indices
& Observational Data Comparison

LDF

Sea lce
Sea Ice Diagnostics and LENS
comparison

River Runoff

ROF global monthly, annual,
seasonal flows analysis

ROF monthly, annual, seasonal
discharge at ocean outlets

4
AMP Diagnostics Prototype ﬂ ]

National Center for Atmospheric Research

Case Home Links v About Contact

est Case: b.e30_alpha07g.B1850C_LTso.ne30_t232_wgx3.276 - years: 1 - 160
Baseline Case: b.e30_alpha07g.B1850C_LTso.ne30_t232_wgx3.271 - years: 1 - 176

Plot Types
Tables LatLon LatLon_Vector
Zonal Meridional NHPolar
SHPolar TimeSeries ENSO
GlobalHistogramTS GlobalHistogramClimo Special

Justin Richling and Jesse Nusbaumer helped get ADF
running through CUPID
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Atmosphere Success Story (ADF) & @ NCAR
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SST - ANN - LatLon
CESM Key Metrics
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ROF global monthly, annual,
seasonal flows analysis

Justin Richling and Jesse Nusbaumer helped get ADF
running through CUPID
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Atmosphere Success Story (CVDP via ADF) | 2 NecAr
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CESM Key Metrics NCAR | CGD’s Climate Analysis Section

UCAR | Climate Variability Diagnostics Package

Q Search % 4+ K o -
Methodology and Definitions ADF VDP Com ri n
Metrics Tables: Pattern Correlations | RMS /C o pa so
Atmosphere Namelists: Input | Derived

Climatological Period Used: Full
Created: Mon Jan 5 04:23:09 PM MST 2026

SLP (NMSE) :
CVDP Version 5.2.0
ADF
Means
CVDP
SST DIF MAM JIA SON Annual
Land TAS DIF MAM 1A SON Annual
Land-atmosphere coupling indices
PSL DJF MAM JIA SON Annual
& Observational Data Comparison
LDF PR DJF MAM JIA SON Annual
[PR] DIF MAM JIA SON Annual
Sea lce
SND DIF MAM JIA SON Annual
Sea Ice Diagnostics and LENS
comparison SIC NH DIJF MAM JIA SON Annual
SIC SH DIF MAM JIA SON Annual

River Runoff

ROF global monthly, annual,
seasonal flows analysis

Adam Phillips helped get CVDP running through the
discharge at ocean outlets A D F (Vla C UPiD)
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Atmosphere Success Story (CVDP via ADF)
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CESM Key Metrics

Q Search % 4+ K

Atmosphere

SLP (NMSE)
ADF

Land

Land-atmosphere coupling indices
& Observational Data Comparison

LDF

Sea lce
Sea Ice Diagnostics and LENS
comparison

River Runoff

ROF global monthly, annual,
seasonal flows analysis

ROF monthly, annual, seasonal
discharge at ocean outlets
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Adam Phillips helped get CVDP running through the

ADF (via CUPID)

n CESM Unified Postprocessing and Diagnostics (CUPID)



12

Future Atmosphere Success Story
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Every week Adam Herrington shares a version of this plot at the CESM
Project meeting and | should talk to him about bringing it in to CUPID
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Future Work & 2 NCAR
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e Atmosphere-specific
> Notebooks that provide metrics from forcing datasets, not just
model output (had some issues with emissions datasets in the
past)
> CUPID in stand-alone CAM release?
e General CUPID features
> Support CMIP Rapid Evaluation Framework (REF)
> Quick-look functionality: small “top metric” suite that isn’t
computationally expensive
e V1.Orelease
> Better remapping, integration with CMORization, and other
features (TBD)

13 CESM Unified Postprocessing and Diagnostics (CUPID)


https://wcrp-cmip.org/cmip-phases/cmip7/rapid-evaluation-framework/
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Future Work (CMIP REF)
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. Existing
D Essential
. Desirable

A

Modelling centre uploads or
retracts simulation output

ESGF Ingest

Quality Assurance
(QA) checks,
indexing, and

replication

Notification of new experiments that have
satisfied QA checks orretractud experiments

Data

calculate the metrics required calculations
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Alerts

Alertmodelling
centreif aparticular
simulation fails to
execute

Results archive

Storage and
distribution of
metrics (point,
timeseries, gridded)

Modelling
centre approval
workflow

Access results prior
to publishing

Visualised yéing

Interactive Benchmark

Otherportals canbe

bt results browser portal
interested parties using More in-depth portal Visualise top five
public-facing data exploring all results metrics per domain
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Accesses derived data Investigates model biases for adomain
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Top Metrics
Example?
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Modelling centre

Model validation



Summary | 2 NCAR

e CUPID is a framework for postprocessing CESM output and
generating diagnostic plots / tables

e It can be run as part of the CESM Workflow [not shown in this
talk], or launched by hand after a run has been completed

e Can run individual jupyter notebooks or external packages
(e.g. ADF and CVDP)

e Contributions are always welcome!

> https://qithub.com/NCAR/CUPID
> https://ncar.qithub.io/CUPID/
e Bug reports are also always welcome (it's a work in progress)

> SEWG Winter Meeting (March 5/6) is a hackathon, will include
CUPID projects

15 CESM Unified Postprocessing and Diagnostics (CUPID)
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