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Options for radiosonde launches
with EUMETSAT Metop and Metop-

SGoverpasses
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EPS-SG Program Overview
Radio Sonde Requirements

Campaign Options
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EPS-SG Overview
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& | EPS-SGObjectives

www.eumetsat.int

. further improve observational inputs to Numerical
Weather Prediction models.

from mid morning polar
orbit in 2025 — 2046.

* Significant contributions to other : Nowcasting

at high latitudes; Marine meteorology and operational oceanography;
Operational hydrology; Air guality monitoring.

. expand by 20+ years the climate data records
Initiated in 2006 with EPS (first generation).
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& EUMETSATRole and Partnership
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including MWS, MWI,
3MI, SCA, RO, ICI

cnes g '
2 EUMETSAT
DLR

Sentinel-5 I Metop-SG Satellites

Copernicus Data and ground
activities stations sharing

| &
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Pélar éfatiohs Svalbard & McMurdo

EUMETSAT Responsibilities vis-a-vis Partners

ol TP

Credits: ESA

6Xx Launch Service

6x LEOP
Service

8 Satellite Application
Facilities (SAF)

21 years of system operations

EUMETSAT is the overall system authority

www.eumetsat.int



Programme Scope Overview
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3x Metop-SG A
Sounding & Imagery .

Two series of spacecraft, on the
same mid-morning orbit as Metop
(first generation).

3x Metop-SG B
Microwave Imagery
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& Metop-SG Satellites Deployment Schedule
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2012 2014 2016 2018 2020 2022 2024 2026 2028 2020 2032 2034 2036 2038 2040

Metop-A I
Metop-B I
Metop-C |
i A
Dec 2024 Metop-SG B1
| A
| A Metop-SG B2
2031
I A
A Metop-SG B3
2038 A

2039

v Satellite nominal lifetime: 7.5 years (9.5 years extended)
v Satellites will be actively de-orbited

v Launch schedule:
Metop-SG Al planned for launch not earlier than December 2024 and readiness for launch of
Metop-SG B1 foreseen in March 2025 (based purely on the development schedule).

A third re-baselining of the space segment has been initiated and is now on-going and will also
address issues such as minimum launch separation.
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& Metop-SG Al/Metop-CTandem Flight Proposal
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« Driver is inter-generational cross-calibration in support of climate monitoring
requirements
« Targetis Metop-SG Al cross-calibrated against Metop-C.:

* Requirement to have observations by both satellites of the same targets
under the same viewing angles (within ~0.1° zenith angle) = leading to a
separationof 30s +/-5s

« Will allow more conclusive cross-calibration of time series than a Metop-C /
Metop-SG Al pair separated by 180°

* Implies some fuel penalty on Metop-SG Al, but does not significantly impact
operational life
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& | Metop &Metop-SG Orbit Phasing Proposal igoreiniscanerciocwss

Metop-B

Metop-C

Last Out Of
Plane Manoeuvre
for Metop-B.

~180 degree
Phasing is
maintained

(Metop-A already
de-orbited)
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Metop-B

N

SG-A1 Metop-C

SG-Al would have a
3-6 months Tandem
Flight with Metop-C.

SG-Al and Metop-C
to become primary
pair.

SG-Al

SG-B1

Metop-B

Metop-B LTAN drift
IS under way
(remaining fuel
reserved for
de-orbiting)

SG-B1 needs no
tandem flight, so
goes directly to 9
o’clock position.

www.eumetsat.int

SG-Al

SG-B1

Metop-C

Metop-B will be
de-orbited end
2027 or end 2028.

Metop-C phase is
maintained, until

the slot needs to
be freed up for
Metop-SG-A2
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EPS-SG Space Segment
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& Metop-SG Alnstruments
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IASI-NG
Infrared Atmospheric Sounding

MWS
Microwave Sounding

METImage
Visible-Infrared Imaging

RO
Radio Occultation

3MI
Multi-viewing, -channel, -polarisation Imaging

Copernicus Sentinel-5
UN/VIS/NIR/SWIR Sounding
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& Metop-SG BlInstruments
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1. SCA
Scatterometer

2. RO
Radio Occultation

MWI
Microwave Imaging for Precipitation

ICI
Ice Cloud Imager

ARGOS+4
Advanced Data Collection System

EUM/RSP/VWG/22/1338285, v1 Draft, 30 November 2022



EPS-SG System & Ground
Segment
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& | ocalMission

X-8and
Sigrad

RF/IF

Reception |

Demod &

Processor

Agxiiary Fles
(from EUM HQ)

Local Mission

SKation

VCDU files

Front-end -

4- Local LO
r’ processor

Generation of
LO Products

L0 products

BIVer
o datafoiers ¢

m

Ouput data folders

Generation of
L1 Products

Local L!
processor

L1 Products
L1 products
to L2 processing

.

Ouput data folders

Datalatency

Instrument Product (breakthrough/

threshold)

VI L1radiances 10 min /20 min

VII L2 Cloud Mask 15 min /20 min
MWS L1brightness temperatures 20 min /30 min
MWS L2 Water Vapour 30 min/ 40 min
IASI-NG L1radiances/PC scores 20 min /30 min
SCA L1backscatter cross-section 20 min /30 min
MWI/ICI L1brightness temperatures 20 min /30 min

 Local Mission procurement: the contract for the procurement of the prototype
software re-engineering was kicked off in June 2022; the development of the
IASI-NG L1c local processor (L1cLOP) is proceeding with some delays; the first
version of the NWC SAF VII L2 cloud mask (CM) processor is now available to
other SAFs; the upgrade of LO local processor to version-2 is progressing for
completion by Q1 2023; in general, the delivery of the Local Mission software to
NWP SAF remains as planned for launch minus 1 year (currently for Q4 2023).
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& Commissioning & Cal/ValTimeline

» | + 3 - verified satellite and instruments functionality, operability and

performance againstthe space segmentrequirements

 L+6 -validatedL1products

 L+9 -validatedlASI-NG
* L+12-completionofvalic

1C,andL1ID & L2
ationof L2 products

 L+12-validated SAF leve

EUM/RSP/VWG/22/1338285, v1 Draft, 30 November 2022

|2and level 3 products

www.eumetsat.int
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Radio Sonde / Campaign Options
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& Radio Sonde Requirements (draft)
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* Needforvalidationagainst radio sondes identified within the
Cal/Valtasks for EPS-SG MWI andICl (both on Satellite B):

Launch dedicated radiosondes 15 minutes before the satellite overpass to minimize overpass-
time biases.

Launch onlyin calm (little radiosonde drift) and homogeneous clear-sky scene conditions to use
resources efficiently, cover all latitude bands, cover day/night.

Use the most up-to date instrumentation, i.e. Vaisala RS41(or newer) or comparable models as
describedin ( ).

Standard deviation dueto sceneinhomogeneityis usually larger thanthe radiometricnoise.
Therefore, many matches are neededtoreduce the noise. At least few hundred matchups are
necessaryinthistype of comparison.

Additionalinstrumentation at site is a bonus, smallislands with low station elevationrequired
(MWI), ICl less sensitive to surface emissions.

Requirement refinements withina currently on-going study.
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https://www.gruan.org/instruments/radiosondes/sonde-models/

& GRUAN Station Collocation with GRAS-A

GRUAN Station UTC vs. Local Time for GRAS—A Match 300km (2006/10/27 — 2020/06/30, 2.8m oces) 07 Imetsat.int
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GRUAN selected stations, occurrence of collocation with a GRAS-A occultation over 300km in UTC and localtime.
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& GRUAN Station Collocation with Metop Ground Track

GRUAN Station UTC vs. Local Time for Metop Ground Track Match 100km (28 days repetition) 'ww.eumetsat.int
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GRUAN allstations, occurrence of collocation of ground track over 100km in UTC and localtime. 29 days of data. Stations
with+1lh around 00/12 UTC are marked.
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& Campaign Options
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« Eitherasshortterm Cal/Valcampaign (required) or potentiallyas a
long term activity, supporting Metop/Metop-SG product validation
(under discussion)

* Longtermcampaignwould:

* require single point of contact for EUMETSAT, single PoC would needto
deal with stations

 stations covering all latitude bands, capability to launch for overpass,
Including restrictions on certain weather conditions

* 0Ozone, FPH sondes (occasional) would be beneficial

« US/ARM stations could be covered within bi-lateral EUM-NOAA
agreement
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Thankyoul

Questions are welcome.
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