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What is ROPP?

= ROPP is a comprehensive software package, primarily intended to help users prepare
radio occultation data for assimilation in NWP systems

= |tis a collection of software modules (provided as source code), supporting build
scripts, data files and documentation

= |tis a deliverable of the ROM SAF, a decentralised processing centre under
EUMETSAT

= First release (v1.0) March 2007; latest release (v10.0) February 2021

= ROPP releases are (currently) managed by the Met Office (UK)
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ROPP has a modular structure

ROPP-10.0

FM 1DVAR

ropp_fm_bg2ro_1d >
ropp_fm_bg2ro_2d

ropp_1ldvar_refrac
ropp_I1dvar_bangle
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ropp2ropp

ropp2bufr, bufr2ropp
ropp2bufr_eccodes,
UTI I-s bufr2ropp_eccodes,
grib2bgrasc, bgrasc2ropp

eum2ropp, eum2bufr,

eum2bufr_eccodes,

ucar2ropp, gfz2ropp
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ropp_pp_occ_tool APPS
ropp_pp_invert_tool ropp_apps_tph_tool
ropp_pp_wopt_tool ropp_apps_pblh_tool

ropp_pp_wopt_2D_tool
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ROPP UTILS module

Low level service utilities

= QC and range-checking tools

= ECI < ECEF coordinate conversion routines

= Geopotential <~ geometric height conversion routines

= Date/time conversions

=  Unit conversions
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ROPP UTILS: coordinate transformation example

GCRF/ J2000

equinox based

CIRS true-of-date

UCAR

(Hans Gleisner, DMI)
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ROPP IO module

Support routines for reading and writing RO datafiles
= ROPP has an internal netCDF-based data structure

= Canread ROPP, BUFR, UCAR, GFZ, GRIB and EUM formats
= Can write ROPP and BUFR formats

= Contains profile thinning, inverting, extracting and merging algorithms
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ROPP IO: dataset conversions

BUFR
(MetDB, ECBUFR,
ecCodes libraries

UCAR
(atmPhs, atmPrf files)

GFZ
(NRT, PD files)

ROPP

GRIB
(NRT, PD files)

EUM
(PPF level 1a/b files)

ROPP-format
netCDF files

@ ROM SAF

ser Preparation Webinar, 27-28 October 2021



ROPP PP module

Pre-processing routines

Geometric and wave optics (CT2) processing

lonospheric correction

Statistical optimisation

Wave optics propagators
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ROPP PP: excess phase processing example
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ROPP FM module

Forward models (compute refractivity and bending angle from
background fields)

= Forward operators, gradients, tangent linear and adjoint models

= Supports models on hybrid-sigma (e.g. ECMWEF) or geopotential (e.g. Met Office)
levels

= Generate bending angles from 1D (profile) or 2D (slice) background fields
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ROPP FM: ECMWF background procesing example
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ROPP 1DVAR module

1D variational retrieval of using RO observables and model backgrounds

Can use refractivity or bending angle

Can use ECMWEF or Met Office backgrounds

Quality control

A variety of error covariance models

Diagnostic output
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ROPP 1DVAR: bending angle retrieval example
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ROPP APPS module

Applications
= Tropopause height diagnostics

= Planetary boundary layer height diagnostics
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ROPP APPS: tropopause height example
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ROPP development

= Qverseen by the ROM SAF Steering Group

= Large developments: governed by Work Packages, agreed in advance by
EUMETSAT as part of contract for each 5 year ‘development phase’

= Medium developments: raised at ROPP Coordination Group; prioritised by Project
Team; decided (in case of conflict) by the Steering Group

= Small developments: undertaken as part of general release management
= Development (currently) carried out in an svn-based trac system

= There is a helpdesk for user enquiries/requests
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ROPP release management

= Various development branches merged into a prototype release
» This undergoes beta review by experts from outside the ROM SAF

» Updated code passed through Test Folder, to ensure robustness and to assess
performance across different compilers and platforms

= Supporting documentation is written, including Release Notes, Change Log, User
Guides, Reference Manuals, ...

= Suitability of code, documentation etc for release is assessed in a Delivery Readiness
Review

= Approved (or not approved) for release by ROM SAF Steering Group
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ROPP TEST: test folder summary example

PASS FAIL NOT APPLICABLE

ROPP10.0 Test Folder Results

PASS FAIL UNSURE NOT RUN
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Regression test failure, expected because of changes to the
tangent/occultation point calculations
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Accessing ROPP

https://www.romsaf.org/

EUMETSAT
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=Home
ROM SAF Project
News Archive

The Radio Occultation Meteorology Satellite Application Facility (
decentralised processing centre under EUMETSAT which is responsil
processing of radio occultation (RO) data from the Metop and Metop
radio occultation data from other missions. The ROM SAF delivers gec
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Contact in near real-time for NWP users, as well as reprocessed Climate Dat:
Abbreviations and Interim Climate Data Records (ICDRs) for users requiring a
homogeneity of the RO data sets. The CDRs and ICDRs are furth
globally gridded monthly-mean data for use in climate an
applications. The ROM SAF also maintains the Radio Occultation Pr
Publications (ROPP) which contains software modules that aid users wishing to
ROM SAF Reports control and assimilate radio occultation data from any radio occultation

Visiting Scientist and other models.

User Workshops

Product Archive
Product Status
Browse Occultations
NRT Product Quality
Offline & CDR Product
Quality

ROM SAF Product Archive
For access to the data products, please use the Product Archive

NRT Monitoring of RO Data
ROM SAF monitoring and data flow
ECMWF ROM SAF monitoring statistics

of VS report on decadal trends in RO data
This report contains an analysis of decadal trends in RO data. Read mc
[September 10, 2021]

NRT M

Home

ROM SAF Project
News Archive
Contact

Abbr

Documentation

| Software

| GRM-16 ROPP

GRM-92 GBGP

| RoPP ROPP Download

GRM-16: ROPE

ROPP) is a package of software (as source code)

oftware Deliverabl¢

The Radio Occultation Processing Package,

User Workshops scripts, data files and documentation, which il aid users wishing to process, quality-control and assimi
any radio occultation mission into NWPa#f other models. The current ROPP software version is ROPP

Data & Software

Product Archive

Product Siatulay,

Publication of Operations Report 2021 H1

Browse Occullations
NRT Product Quality

T'hi§ report contains the reporting of the ROM SAF activitie
period January - May (H1) of 2021. Read more here.

Helpdesk [uly 14, 2021]

Helpdesk History

of ROM SAF Report 41
This report contains an assessment of the ROM SAF 1D-Var sen
choices of observation uncertainty and error correlation. Read more her

UNS Subscriptions
UNS Notifications

RSS Feeds [duly 7, 2021)

Publication of ROM SAF Report 40

Links This report briefly discusses "anomalous” radio occultations that are
GRAS instruments on the Metop satellites. Read more here.

Search [June 25, 2021]

Sitemap

GRACF.C added to NRT

Offline & CDR Product RoPP

Quality.
NRT Monitoring
Climate Monitoring

that users refer to the ROPP Release Notes and R
ROPP User Guide documents provides further information on each of the software modules.

the package it is

~ileme. « ROPP Software Licence
* ROPP Release Notes
« ROPP Software Changes
o « ROPP Overview

« ROPP Utiities User Guide

« ROPP Input/Output module User Guide

« ROPP Pre-processor module User Guide
« ROPP Applications module User Guide

« ROPP Forward Model module User Guide

History
UNS Subscriptions
UNS Notifications

R85 Fesds « ROPP 1DVAR module User Guide
« BUFR Template Specification for RO data
« Error Covariance Matrices
Links
Search
Sitemap ROPP structure

ROPP Package Download

This Is the package download page for ROPP-10.0, the tenth release of the Radio Occultation Processing Package (ROPP-10
series),

The ROPP-10.0 software is split into several modules. Users may wish fo integrate a subset of ROPP code into their own software
applications, individually linking subroutines or modules to their own code. These users may not require the complete ROPP
distribution package. Alternatively, users may wish to use the executable tools provided as part of each module as stand-alone
applications for RO data processing. These users should download the complete ROPP-10.0 release (ropp-10.0.tar.gz file).

Before downloading the package users should refer to the ROPP-10.0 Release Notes, which provide details of the contents of this
package release and installation instructions. The previous two ROPP release distribution packages (ROPP-9.1 and ROPP-9.0) are
also made available as a backup reference for users.

To download a complete ROPP software distribution package series or parts thereof, users must first accept the related software
licence agreement. The relevant software licence agreement is presented to users the first time they access the ROPP download page
at each new software series release.

Support services to licensees of previous ROPP versions shall be limited to helpdesk support, and in any case only for the two prior
releases - namely ROPP-9.1 and ROPP-9.0. All terms and conditions on a licensee's use of any ROPP software remain in force until
the licence is terminated by either party.

All comments on the ROPP-10.0 software should, in the first instance, be reported via the ROM SAF Helpdesk.

UMENTS/
El ESSENTIALS/
O 0, README
uploaded on 2020-11-18, vers 10.0 (6.09 KB)
O 1. Software licence
uploaded on 2020-11-18, vers 14.0 (91.7 KB)
O 2. Copyright notice
uploaded on 2020-11-18, vers 10.0 (7.66 KB)
O 3, Release notes
uploaded on 2020-11-18, vers 10.0 (389.95 KB)
O 4. Changes from ROPP-9.1
uploaded on 2020-11-18, vers 10.0 (245.53 KB)
O 99. Complete package distribution
uploaded on 2020-11-18, vers 10.0 (45.46 MB)
DOCUMENTS/
& CODE/
PREVIOUS VERSIONS/
ElDEPENDENCY PACKAGES/
O 0. README
uploaded on 2020-11-18, vers 10.0 (9.89 KB)

[ 1. Availability of external packages
uploaded on 2020-11-18, vers 10.0 (21.23 KB)
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ROPP summary

= ROPP is a comprehensive software package, primarily intended to help users prepare
radio occultation data for assimilation in NWP systems

= |tis a collection of software modules (provided as source code), supporting build
scripts, data files and documentation

= |tis a deliverable of the ROM SAF, a decentralised processing centre under
EUMETSAT

= First release March 2007, latest release February 2021

= ROPP releases are (currently) managed by the Met Office (UK)
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