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Outline

-  EUMETSAT and ROM SAF

- CDOP 4 (Continuous Development and Operations Phase 4), 2022 - 2027
- CDORP 4 objectives and activities

- Products (data and software)

- Reprocessing activities
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EUMETSAT ROM SAF

EUMETSAT
- European Center for Operational Meteorological Satellites, Darmstadt, Germany

SAFs

- Satellite Applications Facilities are decentralized operational processing centers of
EUMETSAT located in member countries (in total: 8 SAFs)

CDOP 4
- 4th Continuous Development and Operations Phase (March 2022 — February 2027)

Overall theme for ROM SAF
- Radio Occultation Meteorology

Objective

- Operational processing center for radio occultation products from EUMETSAT missjgns
@ ROM SAF
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EUMETSAT ROM SAF CDOP 4 Consortium

ROM SAF: Radio Occultation Meteorology Satellite Application Facility
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ROM SAF focus areas

Work is centered around three main areas driven by user requirements and
recommendations:

- To support NWP (established field in the CDOP 2 phase, 2021-2017)
- To support (emerging field in CDOP 3, 2017-2022)
- To support space weather monitoring (new field in CDOP 3, 2017-2022)

EUMETSAT
. @ ROM SAF
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Activities driven by user input

User interaction

- Close interactions with users regarding RO data and applications

Guided by user recommendations from ROM SAF User Workshops

2019: ROM SAF - IROWG in Elsinore, Denmark

2020: EUMETSAT - ROM SAF - C3S Workshop on Climate Applications and
ICDRs (virtual)

2024: User Workshop to collect input for the preparation of the CDOP 5
Proposal (ECMWF)

2026: User Workshop (DMI)

- Recommendations from IROWG (International RO Working Group under CGMS)
- Respond to requests from C3S Climate Data Store

- Close interactions with other RO processing centers regarding intercomparison of the
quality of RO data

@ ROM SAF
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Data and software product portfolio

Neutral atmosphere

Bending angles

Refractivity profiles, Dry temperature profiles

Temperature, water vapour, pressure profiles, and surface pressure
Tropopause height

Planetary boundary layer height (dev)

lonosphere

Electron density profiles (dev), Scintillations indices (dev)

Software packages

ROPP (Radio Occultation Processing Package)
GBGP (Ground-Based GNSS Package)
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ROPP plans

ROPP (Radio Occultation Processing Package)

- Software package containing modules that aid users wishing to process, quality-
control and assimilate radio occultation data from any radio occultation mission into
NWP and other models

New developments in CDOP 4:

- Forward operator for Polarimetric RO measurements

- Forward operator for Airborne RO measurements

- Forward operator for LEO-LEO microwave occultations

- Non-local refractivity forward operator

- Routines for calculating uncertainty estimates for Level 1B, 2 and 3 products

Releases planned in CDOP 4:
- 2024 (ROPP-12) and 2026 (ROPP-13)
ROM SAF
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ROPP management

ROPP management in CDOP 4

- Wegener Center takes over Met Office responsibilities

- ROPP Release Manager: Marc Schwaerz (\WWegener Center)
- ROPP Manager: Sean Healy (ECMWF)

- Transfer of ROPP from DMI SVN to EUMETSAT Gitlab

- Discussions ongoing with EUMETSAT to open for direct external contributions; needs
coordination among EUMETSAT SAF software packages

@ ROM SAF
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Current operational production

NRT production
- Metop NRT profile products
- Spire NRT profile products:
- Based on EUMETSAT Secretariat upstream bending angles
- Stage production started on 6 September 2022
- Dissemination of BUFR file over GTS will be activated after a test phase
- EUMETCast dissemination will come later

Offline production
- Metop Offline profile and gridded products
- Sentinel-6 NTC profile and gridded products

- Metop ICDR (Interim CDR) production extending the CDR v1.0 from

Reprocessing 1 up to the present
@ ROM SAF
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Future EPS-SG products

Committed products:

- Day 1: Products similar to current Metop NRT and Offline profile products
- Day 1: Products similar to current Metop Gridded products

- Demonstration products to be produced during EPS-SG commissioning

- Production will start right after EPS-SG commissioning (12 months after the launch of
the first EPS-SG satellite in Q1 2024)

New ionosphere products:
- Day 2 baseline products developed in CDOP 3

- Demonstration products to be produced during or shortly after EPS-SG
commissioning

- Production will start ~6 months after EPS-SG commissioning
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Space weather for EPS-SG

Space weather

- New area for EUMETSAT and the EPS-SG mission

- Area of interest for the space sub-group of WMO

- New products developed in coordination with EUMETSAT Secretariat

Electron Density
- Profile derived with the AVHIRO algorithm

- Routines in ROPP (including 1D-Var ionospheric retrieval routine)

Scintillations
- S4 indices from amplitude and phase scintillations on transmitter-receiver

@ ROM SAF
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Processing modes

NRT 2 n/a NWP and near-real time applications
space weather

NTC 2 3 climate research

(continuously updated) space weather

Offline 1,2 3 climate research

(continuously updated) space weather

CDRs through 1,2 3 climate monitoring

reprocessing

ICDR 1,2 3 climate monitoring

(continuously)
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EUMETSAT Secretariat and ROM SAF

processing
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ROM SAF

and

processing overview
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Level 3 processing
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Processing of RO data from Level 1A

L1B (bending angle) processing:

Based on ROPP_PP wave optics algorithm (CT2 wave optics)
lonosphere correction from L1 and L2 bending angles; kappa correction
Statistical optimization based on fitting to BAROCLIM climatology
Signal cut-off based on CT2 amplitude

o QC based on “L2 score”, O-B checks

L2A (refractivity) processing:

) Based on ROPP_PP Abel inversion

L2B (1D-Var) processing:

o Based on ROPP_1DVAR 1D-Var algorithm

o Using ECMWEF background and L2A refractivity observations as input
o QC based on 1D-Var Cost Function value at convergence

L3 (gridding) processing:

) Based on ROMCLIM package (non-public package)

) Gridding of Level 1B, 2A, 2B, and other geophysical variables

e  Zonal latitude bands, Monthly mean climatologies ROM SAF
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Reprocessing activities

1st reprocessing done in 2018-2019:
» CDR v1.0 spanning RO data from 2001 - 2016 (~16 years)
» Interim CDR: CDR v1 series extending CDR v1.0
» Missions: Metop (EUM), CHAMP (UCAR), GRACE (UCAR), COSMIC-1 (UCAR)

2nd reprocessing is planned in 2023:
» CDR v2.0 will span 2001 - 2021 (~20 years)
» Interim CDR: ICDR v2 series will extend CDR v2.0

» New science:
- Improved Level 1A input from EUMETSAT Secretariat
- Kappa correction
- 1D-Var based on R-matrix from 3CH analysis
- PBLH parameters calculated with ROPP routines
- L2 extrapolation

» Missions: CDR v1.0 missions + TBD @ ROM SAF
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ROM SAF Climate Data Records

MULTI
CDR+ICDR v1

Mean daily data numbers

2002-2022
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Climate data record (CDR v1.0)

« CHAMP, GRACE, COSMIC-1, Metop, MULTI

* Input data from EUMETSAT Secr (Metop) and
from UCAR (CHAMP, GRACE, COSMIC)

» Reprocessed 15+ years, Sep 2001 - Dec 2016
» Released in February 2019

Interim climate data record (ICDR v1)

* Metop

* Input data from EUMETSAT Secretariat

* Processed 5+ years, Jan 2017 - Mar 2022
» First release in May 2019

* New data added monthly

Products available from the ROM SAF Product Archive: https://www.romsaf.org/product_archive.php

EUMETSAT
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Reprocessing activities (2)

3rd reprocessing planned for 2026:
» CDR v3.0 will span 2001 - 2025 (~25 years)
» Interim CDR ICDR v3 series will extend CDR v3.0

» New science:
- All data records will contain uncertainty estimates
- Improvements to the 1D-Var algorithm using detrended background fields

» Validation:
- Additional validation from Wegener Center using the ROM SAF Twinning System

» Missions: CDR v2.0 missions
+ Sentinel-6 + COSMIC-2 + Spire(EUM) (TBD) + FY3 (TBD)
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ROM SAF
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Conclusions

NWP
- NRT radio occultation profile products for Metop and Spire
- Day 1 RO products for EPS-SG

- NRT monitoring (https://www.romsaf.org/monitoring/) of available RO missions and
publication of assessment reports

Climate

- Generation of CDRs and ICDRs with uncertainty estimates
- Supporting activities related to validation of RO data records
- Products for climate monitoring

Space weather

- Day 2 ionosphere products for the EPS-SG mission
@ ROM SAF
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More information about ROM SAF

Website: http://rom-saf.eumetsat.int E I E

Twitter: https://twitter.com/rom saf
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