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;‘@ "* CORe upgrade for CDAS
2 ‘ Status as of 20 September 2024 ‘ Schedule

Project Information & Highlights Milestones & Deliverables Date Status

Leads: Arun Kumar (CPC), Wesley Ebisuzaki (CPC), and Steven Earle Complete CORe for historical period 12/01/23 Completed
(NCO) Complete internal CPC evaluation 10/20/23 Completed
Scope: Implement Conventional Observations Reanalysis (CORe) to replace  [Maintain offline real-time CORe updates Ongoing Ongoing
Climate Data Assimilation System (CDAS) for atmospheric climate . .

. . . o CPC/NCO EE Kickoff Meeting 12/07/23 Completed
reanalysis. CORe brings modeling and data assimilation advancements to
support a sustained operational climate reanalysis activity in NOAA. PNS 7/29/24 Completed
Expected benefits: Improve climate reanalysis products and NOAA’s OD brief 09/24/24 Planned
real-time climate monitoring. Reestablishes NOAA’s engagement in .
international climate reanalysis efforts. Submit final Code and SCN to NCO 10/01/24 Planned
Dependencies: NCO; a satisfactory performance evaluation by Start NCO 30-day IT stability test 11/15/24 Planned
stakeholders; timeliness of primary users' ability to switch to using CORe . .
d Final OD Brief 01/15/24 Planned

atasets.
— perational Implementation 01/19/25 Planned
‘ Issues/Risks/Concerns
Total Resources

Issues: Change of CPC’s real-time monitoring efforts from CDAS to CORe
will require considerable amount of effort because of back-end work related

to updating climatologies etc. This work would be in addition to CPC’s Staff: 0.8 Fed (0.7 Wesley Ebisuzaki + 0.1 Arun Kumar), 1.0 contractor (Leigh
ongoing work layout for the CF transition and will take longer than the Zhang)

customary 30-day of parallel runs. Funding Source: OAR/WPO

Resolution: Allow for continuation of CDAS after the operational

implementation of CORe. CPC requests to maintain operational status of Compute: Dev: 2 node; Para: 1 node ; Ops: Global Domain: 1 nodes/cycle for 75
CDAS for one-year subsequent to CORe implementation. mins, 8 cpus (post) 20 mins ; Archive: Ops: 80 GB/day.

‘ Management Attention Required @ Potential Management Attention Needed ‘ On Target 2


https://docs.google.com/document/d/1Brr9pDRhN3gOYMkZGYrCnW6guASj3SeG/edit
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Climate Reanalysis

* Climate Reanalyses products provide foundational datasets for understanding
climate variability and for framing current climate in a historical context.

* |tis collaborative international effort among few operational centers (ECMWF,
JMA, NASA/GMAO, CMA)

* WMO EC-78 (in June 2024) approved inclusion of climate reanalysis in the WMO
Integrated Processing and Prediction System (WIPPS) infrastructure.

* Climate Reanalyses are widely used data sets and are now enabling

development of AT based forecast systems.

The NCEP/NCAR 40-year reanalysis project - )
Total citations  Cited by 36297

Authors  Eugenia Kalnay, Masao Kanamitsu, Robert Kistler, William Collins, Dennis Deaven, Lev
Gandin, Mark Iredell, Suranjana Saha, Glenn White, John Woollen, Yuejian Zhu,
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Climate Data Assimilation System (CDAS)

Real time continuation of NCEP/NCAR Reanalysis implemented circa 1995.
Provides a continuous analysis of atmospheric variability after 1949.

Used by CPC for real-time monitoring of atmospheric variability, teleconnections, MJO,
hurricane development potential etc.

CDAS dataset provides a historical context for the current climate and is also used for
. model validation,
o verification and calibration,
o development of AlI/ML and statistical forecasting tools.
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Motivation for CDAS Upgrade

e Problems

o CDAS is based in 1995 model and data assimilation infrastructure (MRF, SSI).

o Uses satellite temperature retrievals which are likely to be discontinued by NESDIS.

o Compared to other current generation reanalyses, the performance of CDAS for
stratosphere, and low frequency signals (decadal) is deficient.

o CDAS model has a poor model climatology, so it does worse in earlier periods (when data
sources are sparse).

o Porting and maintenance for newer generation of HPC is onerous.

o NOAA has fallen much behind being a partner in international climate reanalyses efforts.

o Prospects of replacement by the Climate Forecast System
Reanalysis (CFSR), implemented in 2011, were not successful.
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CFSR: Replacement Attempt

CFSR/CFSv2 was supposed to be the replacement for CDAS but was found to be unsuitable for

climate monitoring because of various problems (spurious climate trends, mismatch between
multiple streams, change in the model resolution between real-time and historical analysis).
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CORe

e CORe phase-1:
o Climate Program Office funded a joint NOAA proposal (CPC, PSL EMC, NCEI)
to address shortcomings of CFSv2.
o Ensemble Kalman Filter System based data assimilation.
o Effort was based on the spectral GFS and proposed to develop a conventional

observation reanalysis to minimize spurious trends due to changes in satellite
data.

e (CORe phase-2:

o After the end of the proposal, and because of NCEP’s move to the FV3GFS,
the entire effort needed to be revamped and repeated to make the model
switch.

o Changed to reanalysis based on FV3GFSv15.

o Completed and analyzed 1950-2022 and assessed its performance as potential
replacement for CDAS.
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CORe Assimilation System

e (CORe phase-2 specs
o Ensemble Kalman Filter, 80-member ensemble based analysis.

o FV3GFS, C128, 0.7-degree resolution, 64 layers, 3-hour analyses cycle.
o Improvement in resolution compared to CDAS (2.5-degree, 28 vertical levels,

6-hour output).
o Assimilates conventional data and Atmospheric Motion Vectors (AMV).

e Output
o Traditional analysis (ensemble mean): pgb and flux.
o New analyses: ensemble member, pgb, flux, and ensemble statistics of pgb

and flux.
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CORe and CDAS Comparison

CDAS CORe
pgb grib1 144x73 grib2 512x256
flux grib1 192x94 grib2 512x256
%> Output frequency 6 hours 3 hours
Restart files yes ensmean + 6 members
Ensemble members no 80
Ensemble statistics no yes
Hybrid sigma pressure files no yes
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CORe CPC evaluation

CORe performance found to be better than CDAS
o For evaluating climate anomalies, CORe is comparable to ERA-5 and JRA-3Q.
o Free of spurious trends that plagued CFSR.
o Even without the inclusion of satellite data, CORe has a realistic depiction of
synoptic variability (when compared to ERA-5 etc.).

COREe is suitable as climate reanalysis (and trades initial condition
accuracy for accuracy of trends).
Due to the lack of assimilation of satellite data. CORe is easier for CPC

to develop and maintain.
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CORe Evaluation
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CORe Evaluation
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CORe Impacts on External Users

e To minimize the impact of CDAS, look alike files have been generated
(1950-present) for ensemble mean pgb and flux files:

o These files will aid in transition from CDAS to CORe

o These files are on ftp.cpc.ncep.noaa.gov

o These files will be updated monthly until the third-party archive and
dissemination sites are available (NCEI, PSL, NCAR etc.).
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CORe Impact on CPC Operations

All job/systems that use CDAS and will need to be converted to CORe -
Teleconnections, statistical hurricane forecasts, MJO monitoring,
stratosphere monitoring, empirical forecast tools...

Some systems involve Fortran code that read grib1 and will have to be
converted to grib2.

Climatologies and other statistics (e.g., EOFs of teleconnections) will need
to be recalculated.

Given ongoing commitment (e.g., CF transition etc.), terminating CDAS
one-year after the implementation of CORe will ease the transition.
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CORe Public Evaluation

e NWS Service Change Notice sent out on 7/29/2024 Soliciting Comments
on “Upgrading the Climate Data Assimilation System (CDAS) to the
Conventional Observation Reanalysis (CORe)” through August 30, 2024

e No push back on the proposed upgrade was received.

E Jul 29: PNS24-52: Soliciting Comments on Upgrading the Climate Data Assimilation System (CDAS) to the Conventional Observation Reanalysis}
(CORe) through August 30, 2024
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CORe Resource Requirements

WCOSS2
o 1 node (128 cpus) for 5 hours per day for generating analyses
o 8-cpu job for 1 hour for post processing.

External input files: bufr, sst, sea ice, snow are operationally available on
WCOSS?2

Support: CPC converted the R&D CORe on Gaea to be NCO-compliant
WCOSS2 version. CPC has resources to maintain system on WCOSS2
along with the current CDAS, CDAS2, and RCDAS reanalyses.
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Summary - Benefits

CORe implementation will bring climate reanalysis products in NOAA to
rely on a contemporary model and data assimilation infrastructure.

CORe performance is better than CDAS.

By avoiding use of satellite data, CORe does not have spurious climate
trends, and yet...

...synoptic variability in CORe is at par with more advance
satellite-based reanalyses.

CORe performance is also at par with other current generation
reanalyses (ERA 5, JRA 55, MERRA 2).

CORe will allow development of new applications (forcing for offline
ensemble ocean, land analysis; provide a longer foundational dataset
for developing ensemble Al forecast tools)
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Summary - Concerns

Given ongoing commitments with CF migration etc., CPC will require a
substantial outlay of time to implement updates in scripts and recompute
climate statistics (Note — this conversion is best done once CDAS and
CORe are running in parallel).

A similar paradigm is also true for external users of CDAS.

In 2011, at the time of CFSv2 implementation, both CFSv2 and CFSv2,
for similar reasons both were maintained as operational stream for one
year before CFSv1 was discontinued.
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Summary

 CPC requests

- NCEP Director to approve implementation of CORe package
into operations in FY25Q1

 In addition, allow continuation of CDAS for a year from the
date of CORe implementation.
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Thanks!

Department of Commerce // National Oceanic and Atmospheric Administration // 22


https://www.commerce.gov/
http://www.noaa.gov/

