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ABSTRACT

We present results from a validation of the 17-year ROM SAF radio occultation (RO) Cli- PRODUCTS: EXAMPLES OF GRIDDED MONTHLY MEANS
mate Data Record (CDR), based on processing of Metop, CHAMP, GRACE, and COS-
MIC data using excess-phase and amplitude data from EUMETSAT (the Metop mission)
and UCAR (the CHAMP, GRACE, COSMIC, and Metop missions). We show examples of
usage of the RO data, e.g., monitoring of the Quasi-Biennial Oscillation (QBO) and Sud-
den Stratospheric Warming (SSW) phenomena. We further discuss how RO measure-

& pomsar

ments provide a direct means of measuring the geopotential heights of upper-troposphere e g
and lower-stratosphere pressure surfaces and mean tropospheric temperatures. We also S =0\ |
show how RO data can be used for trend analyses and discuss that trend estimates obtai- S
ned from RO data are most significant near the tropopause and in the mid-latitude strato- . g - i s
sphere. e - S G
The Radio Occultation Meteorology Satellite Application Facility (ROM SAF) is a decen- T — | - ] « o\ =F
tralized operational processing facility under EUMETSAT. The main objective of the ROM o | /‘/ \H |

SAF is to generate and deliver operational radio occultation products from GNSS RO in- e — =

struments onboard Metop, Metop-SG, Jason-CS (Sentinel-6) and from other satellites for g "
NWP and climate applications. The 17-year ROM SAF CDR is publically available from: |
http://www.romsaf.org. Further information about the ROM SAF products and services are

available at the website.
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The Radic OCcoultation I'\.1EtE:}r:}I::-gy Satellite Applicﬁti:}n Facility [ROM SAF) is a TWEetSF-ﬁ""' -
decentralised processing centre undes EUI'1ETSnT which is responsible for operational SE

processing of GRAS radic :}c:cult tion (RO} data from the Metop satellites and I Iy
IEDI:}CESGE'S RO data from other missions. The ROM SAF delivers I}E ding a gl refractivity, t ROM SAF
te mp rature, pressure, humidity, a ::I th g phy ical varia ne: {for M % S R N —— :_ ____________________________ —
USETs) & ::I offlin f:}r research u II ] = /
nd Interim ._.I imate Data Records I._.DRs f ring a highes :I|:—g of homoges ty The ROM SAF is pleased to
fth RO data sets. The CORs and ICDRs |; :I I th HI ::I ta f rther pr E}CE'SE-Ed announce the release of two ROM
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nto globally gri :I::I d monthly-mean data for n climate monitos g nd climate science SAF reanalyses based on "anchor
appllcatmns. =R ements”. The reanalyses are
The ROM SAF also maintains the Radio Occultstion Processing Fadkage (ROPF) which performed with the ECMWF ERAS |
contains software modules that aid users wishing to process, guality-control and assimilate system. Full desoriptic ailable
radic cccultation data from any radic cccultation mission into MWP and other models. here: confluence.ecmu f. t'display I
R ROCN @ecmwf ,} S - e e e e e —
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e @CopemicusECMWF @dmidk
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@eumetsat
NRT M t g :rf RD Data
ROM SAF m g ata flo L e M. -
ECMY FF r Fr'critc tllcs o = 20
| ; ( LI ﬁM' oy
it f 1 '3 R ST O S R R -
The ROM SAF reanalyses i -
The release of two ROM SAF reanalyses based on "anchor measurements”. Read more here. PN ™ |
[September 13, 2019 \ L\u L
J .
Publication of ROM SAF Operations Report 200941 == e Y L B Y L
This report covers the 5-month peried January — May of 2018, Read more here. l 0 — =
[September &, 2015] Sep 13, 2018
FPublication of Visiting Scientist report en using radio eccultation data as primary anchor
in NWP systems t ROM SAF
The RCM SAF is pleased to release Visiting Sdientist report No. 27 by Jordis 5. Tradowsky, 5 S i A~ =
Bodeker Scientific, New Zealand. Read more here.
[August 21, 2019] Ne are pleased to announce the _
publication of #EUMETSAT : : | '
Release of the software deliverable GBGF, Version 1.0 #ROMS F Operations Re |:::1 2019 I L I 111 | T I T
The Ground-Based GMNSS Processing (GBGP) padkage contains format conwverters and tools H1, ng the pe :I January - D
for BUFR encoeding of ground-based GMNSS observations. Read more here. May 2 31 . Report svails | h p—
: 3210 1 2 3 05 1 2 4 8 16
romsaf.orglopr. |:|'|: [@eumetsat - B o
Release of Interim Climate Data Record radic occultation products from Metop
The release contains the Interim CDR radic cccultation (RO) data generated from the Metop . .
sstelte mision. Read more here. (O-B)/B mean [%] (O-B)/B standard deviation [%]
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BENDING ANGLES FOR DIFFERENT MISSIONS

Monthly global profile statistics of bending angle for different missions
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Median absolute deviations of GRACE—COSMIC differences ) ) . ) . .
- bending ongle - - dry temperature — The upper-tropospheric warming is particularly strong in the tropics. The temperature
50 — 30 E . . o . . .
=" ] trends seen in RO data is roughly consistent with the ERA-Interim reanalysis, but the
40F . 40F 3 . . . . .
= | . : latter show a weaker stratospheric cooling due to a negative temperature bias relative to
s 500 coected ——| € 300 corected  ——| RO in the time period before 2007 (not shown here).
z g ]
< 20F = £ 20F =
- Sk
E g
10F = 10F =
0 ! ! ! ! ! 5 0 --sw\"---r—-.
0.0 0.3 0.6 0.9 1.2 1.5 1.8 0.0 0.3 0.6 0.9 1.2 1.5 1.8
MAD [%) MAD [K]

ANOMALIES AND DIFFERENCES FOR DIFFERENT MISSIONS
(top) Anomalies and differences between anomalies (CHAMP, GRACE, Metop relative to COSMIC)
(bottom) Mean-Absolute-Deviation (MAD) for differences GRACE-COSMIC with and without sampling error correction

REFRACTIVITY AND SPECIFIC HUMIDITY TIME SERIES COMPARED TO ERA-I
(top panels) Refractivity O-B bias, global
(bottom panels) Specific humidity S-A bias, low latitudes
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CLIMATE DATA RECORDS: MISSIONS AND PARAMETERS

CDR v1.0 data records:

GRM-29-R1:
GRM-30-R1:
GRM-32-R1:
GRM-33-R1:
GRM-28-R1:

Interim CDR v1.0 data records: -
GRM-29-11: Metop-A and B (2017 — present) :

Contents

Metop-A and B (2006—2016)

(2006—2016) MULTI Mean daily data numbers
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RADIO OCCULTATION METEOROLOGY

2001-2018

CHAMP (2001-2008) N1l
GRACE (2007-2016) '
Multi-mission (2001-2016)
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Bending angles (Level 1B)

Refractivity and dry temperature (Level 2A)

Temperature, humidity, pressure (Level 2B)

Surface pressure, tropopause height (Level 2C)

Gridded data of all variables, inc. geopotential height (Level 3)
In total: 16 RO climate data records per mission

Categories of satellite products

Near Real Time current accurate I
Offline current accurate consistent
Data Record current accurate consistent
Interim Data Record current accurate consistent
. Presented by Lothar Scheller at ROM SAF SG22 P
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UNCERTAINTY OF TEMPERATURE AND SPECIEIC HUMIBDIT Y

Specific humidity and temperature uncertainty validated with GRUAN radiosondes

Both ROM SAF CDR v1.0 and GRUAN provides profile by profile uncertainty estimates. This al-
lows for validaton of the estimated random uncertainty, which is determined by the error cova-
riance matrices used in 1D-Var. Tropospheric specific humidity errors match with estimated

uncertainty, while stratospheric temperature uncertainty is underestimated in CDR-v1.0.

TIME SERIES

» Temperature

* Equatorial monthly means

* De-seasonalized '
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Semi-annual variability dominated by
- Quasi-Biennal Oscillation (QBO)

in the stratosphere

- Ei Nino-Southern Oscillation {(ENSO)
in the troposphere

Low-latitude tropopause clearly

visible

OF MONTHLY MEAN DATA
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SUDDEN STRATOSPHERIC WARMINGS
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