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Objective of presentation
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Objectives
System ; .
@ motivation
Val and.Clim . .
N @ overview on processing at WEGC
& .
@ overview on rOPS
@ validation and climatologies
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Motivation

Introduction WEGC as part of ROM SAF
Motivation @ rOPS data is/will be used as validation data for the GPAC
s data products
ystem
f , @ rOPS is used as the R & D system of ROM SAF
al and Clim y
S 5% General — not less important
@ produce a dataset (utilizing the uncertainty of rOPS) which
can show the power/consistency of the RO method
@ produce a dataset which can be part of a various RO
datasets for the next IPCC assessment report
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Features of the new system

o @ processing of the data from raw measurement data (LO data
e including orbit data processing) onward
e @ implementation using base band (minimize potential biases)
g . @ provide an integrated uncertainty processing from:
Vel e raw orbit and measurement uncertainty input
S&0 e and some assumptions for unknown raw uncertainties
@ uncertainty propagation of these input uncertainties down to
dry- and physical parameter
@ get a new clean code base
@ testing based on Cl tools
L EFG ° plann_ed phase only QC had to be extended by an additional
A bending angle part
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Introduction

Motivation

System probably remember — time frame expectations

Val and Clim @ 3 years (Gottfried) to 10 years (Uli)

S&0 @ definitely much overestimated by Uli since we only needed 9
years

o
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Processing setup

Introd ISias Satellites — base setup
Motivation @ METOP-A/B/C and CHAMP
silia @ output of:
_ @ excess phase data
Val g G e bending angle data
S&0O e dry parameter (refractivity, Ty, pg, €tc.)
e physical parameter (T, p, g, etc.)
e uncertainties for all these atmospheric species. )
Test processing
@ COSMIC-1, GRACE, COSMIC-2, SPIRE, FY3
—
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Validation dataset

@ ERAS analysis (interpolated to RO locations)

Comparison datasets
@ GPAC CDR/ICDR data

@ old CDAAC RO-Trends data




M. Schwarz et al.

IROWG-2024

UCAR/Boulder

September 2024

Introduction
Motivation
System

Val and Clim
S&0O

o FFG

I\

A
Wegener Center

Validation vs. ERA5



September 2024

UCAR/Boulder

IROWG-2024

M. Schwarz et al.

Ime series

-
_
c
s
©
)
S
~—
c
9y)
)
S
Q
(@)
c
@
(@)
=
©
C
)
o

9 NQQW
[wy] apnyne oedw

roPSv1.1 vs. ERAS5 an; 2001 - 2022; Global

[%] 1ip @lbue Huipusg
@

@ <« ©
s i

[%] “Wip 3|Bue Buipuag
o

ﬁ
9 =] = S —
— (=] (=] [l |

.
g
8

e
&)
g
S

<
W
w
v
>
)
—
>
@a
o
2

.
5
S’
8

Introduction
Motivation
System

Val and Clim
S&0O

time

time

BA mean — vs. ERA5

BA median — vs. ERA5



M. Schwarz et al. IROWG-2024 UCAR/Boulder September 2024

Bending angle — example month
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Refractivity — example month
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Dry temperature mean/median — time series
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Dry temperature — example month

Jan 2014; Global
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Specific humidity — example months
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Example climatologies — dry temperature

ROPSv1.1 dry temperature (2008-07)
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Usage of climatologies
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Processing Summary

Intro s @ base reprocessing using METOP and CHAMP looks mature
Motivation @ bending angle data: very consistent to GPAC and CDAAC
o/ data — well within the rOPS uncertainty bounds
: @ refractivity: very consistent up to about 42 km — above within
Val and Clim .
uncertainty bounds
S&0

@ dry temperature: very consistent up to about 30 km — above
within uncertainty bounds

@ temparature: almost no bias with respect to ERA5 in median
statistics, very small bias (<0.1 K) in mean statistics

@ specific humidity: almost no bias with respect to ERA5 in
L EG median statistics down to about 3 km, below <0.5 %; mean
i) statistics: bias <2 %

—
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Outlook

Introduction

Motivation

System @ include other missions (COSMIC-1, GRACE, COSMIC-2,

Val and Clin Spire, etc.)

A @ perform detailed validation including external non-RO
datasets and different analysis and forecast fields

@ use in a range of RO & Climate scientific studies (within
ROM SAF context, IPCC AR?7, etc.) )
7 FF G
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