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EPS-SG: EUME T‘ Polar System - Second Generation

The EUMETSAT Polar System

] eneration (EPS-SG ) in Low Earth Orbit (LEO): European contribution to the Joint Polar
System — ensure continuity of €

Dperational meteorological observations from polar orbit

2d —B on the same orbit, separated by 90°

.

Two-satellite configuration Metg

Metop-like orbit: N
- Sun synchronous =
- low earth orbit at 835 km r
- 09:30 local time of the desc

Nominal lifetime of 7.5 years/space

Nominal launches: e
Metop-SG Al- Aug. 2025 Metop-SG B

Metop-SG A2 2033 Metop-SG B
Metop-SG A3 2041 Metop-SG E
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Metop-SG Metop-SG A

Ice Cloud Imager MicroWave Sounder



MicroWave
Sounder

MicroWave Imager Ice Cloud Imager

Main
applications

Spectral radiance
measurements on
 Temperature

« Water vapour profiles
« Cloud liquid

Cloud and precipitation
products

First operational radiometer

for ice cloud monitoring

* Non-precipitating ice - not
covered either in the
optical and thermal IR or in
the mm-wave range

For Numerical

Nowcasting and very short-

* Nowecasting and very

Weather range forecasting short-range forecasting at
Prediction regional scales

* Support NWP at regional

and global scales

For climate Temperature and humidity Continuity of key microwave Ice cloud products
monitoring sounding records channels as observed by

SSM/I, TMI, SSMIS, AMSR-E,

GMI
Supporting Observations of sea ice « Validation of ice cloud
applications parameters and snow cover, models

snow water equivalent, sea « Parameterisation of ice

clouds in weather and
climate models

surface wind
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. Footprint
Band:;ldth NEAT (IFOV) fr:e:::ec
Channel Frequency (GHz) P Threshold | Size at quency
passband (K) 3dB stability
'MH. 'MH.
(MHz) o (MHz)
MWS-1 23.8 270 0.25 40 +5.0
MWS -2 31.4 180 0.35 40 +10.0
MWS -3 50.3 180 0.5 20 +5.0
MWS -4 52.8 400 0.35 20 +3.0
MWS-5 53.246 £ 0.08 2x140 0.4 20 +5.0
MWS -6 53.5961+0.115 2x170 0.4 20 +2.0
MWS-7 53.948 + 0.081 2x142 0.4 20 +1.0
MWS -8 54.40 400 0.35 20 +2.0
MWS -9 54.94 400 0.35 20 +2.0
MWS -10 55.50 330 0.4 20 +2.0
MWS -11 57.290344 330 0.4 20 +0.5
MWS-12 57.2903444+0.217 2x78 0.55 20 +0.5
MWS-13 |57.290344 +0.3222+0.048 4x36 0.6 20 +1.2
MWS-14 | 57.290344+0.3222+0.022 4x16 0.9 20 +1.2
MWS-15 | 57.290344+0.3222+0.010 4x8 1.2 20 +0.5
+ +
MWS-16 57.290344_(;.3222_0.004 43 20 20 102
MWS-17 89.0 4000 0.25 17 +130
MWS-18 165.5+0.725 2x1350 0.5 17 +40
MWS-19 183.31147.0 2x2000 0.4 17 +30
MWS-20 183.311+4.5 2x2000 0.4 17 +10
MWS-21 183.31143.0 2x1000 0.6 17 + 30.0
MWS-22 183.311+1.8 2x1000 0.6 17 +10
MWS-23 183.311+1.0 2x500 0.75 17 +30.0
MWwWS-24 229 +/-1 GHz 2x1000 0.70 17 +100.0

0 50 100 150 200 250
Frequency in GHz

v PV
Several types of requirements:

. Level 1 radiometric requirements
. Level 1 geometric requirements
In addition, timeliness requirements shall be met

744

Earth View brightness temperatures in K



MWS Scanning € aracteristics

* Cross-track scanner
95 pixels per scan line for ea annel
2.25 seconds scan duration - Nadir Scan Edge

49.85° maximum scanning angle s \<

~2250 km swath width

39.6 kmx39.6 km Channels1and 2 67.6 km x 132.6 km

% ) (\ - L )

20.0km x20.0 km  Channels 3 to 16 34.2 km x 66.9 km

@)

17.0km x 17.0km Channels 17to 24  29.0 km x 56.7 km_




MWI Imaging channels

: o 3 emperature dity sounding S .and beyond: ICl channels
ér;gh%f\:\gngﬁv\;s (118{7' 314, ounding e 0, 50/60 . e (some o in “quasi-windows” (243,
s Z ba“ ‘iW omplex - 118 2 hands in commo 664 GHz) and WV bands

water vapour absorption (325, 448 GHz)

(238 GHz)
Channel Frequency Pol. > .

(GHz) .
requency

MWI-1 18.7 V,H Channel (GHz) Pol.
MWI-2 238 V, H MWI CHANNELS L1B product
MWI-3 314 V, H ICI-1 [183.31£7.0( V Mw-v: 18.7 GHz
MWI_LI- 503 V' H |C|_2 18331i34 v Channel 1V: central frequency 18.7 GHz . "
MWI-5 52.7 VvV, H Atmospheric windows
MWI-6 | 5324 v, H e e somen |77 U
MWI-7 53.75 V, H ICI-4 | 243.2425 |V, H 1kt —+—1
MwI-8 — 359[-]03 - V. H IcI-5 32515495 v | 5oul | |

7503+3. £061 |
MWI-9 A v cl-6 [32515435] v | £ | \/
: - 3)2
MWI-10 118.75103J_r2. v ICI-7 |325.15+15| V 0 2w E
oA ICI-8 | 448+72 | V
MWL v ICI-9 | 448430 | V "
MWI-12 118.75;0311. y ICI-10 | 448+1.4 | V
- +

MWI-13 [ 165.5+0.75 Vv ICI-N | 66ax42 |V, H
MWI-14 | 183.31+7.0 Vv
MWI-15 | 183.31+6.1 Vv
MWI-16 [ 183.31+4.9 Vv
MWI-17 | 183.31+3.4 Vv
MWI-18 | 183.31+2.0 Vv




MWI and ICI..é‘ 1g characteristics

Conically scanning at 4
~ Incidence angles within <
Observations acquired £



MWI and ICI Footprint sizes

Hz): 50 km; MWI-3/7 :avg. 16 km (ICI-1to ICI-11): ~20 km along-track
89/118/165.5/183 GHz): and ~ 12 km across-track for the footprints (at -3 dB)

: MWI-1/2 (18.7 / 2
(31.4 / 50-54 GHz): 30 km; MWI-8
10km

810 samples per scan line for all the channels

1392 samples per scan line for all the ,
< Across-track, oversampling factor is about 3-4. Along-tracky=—=

footprint overlap is at least 40%

Across-track, oversampling factor is Wj-1/2), ~10

(MWI-3/7), and 3-4 (MWI-8/18). Along-‘
overlap is at least 20%

14-V: 183 314-7.0 GHz O
0 ®3kax22km
59 km x 36 km

‘ 12 km x 7 km

20 km x 12 km

o0

Latitude [degrees]

— - 173.6 173.8
173.5 4. 74.5 1
o o [deotees
Longitude [tl('gln'v( L )nhll‘ll(le [(lt grees|



MWS, MWI and

https://usereumetsat.int/resources/user-quides}|

.
LS.

Test Data

(ﬁnaI 'Versions) and MWI-ICI Level 2 test data V2 have been published on the
ization and system testing (also Product Format Spedifications available). MWI and
in BUFR format

MWS L1B, MWI/ICI L1B tes
EUMETSAT website for forma
ICI Level 1B test data are aval

MWS L1B v3, MWI-ICT

MWIICILIBV3: ‘ : .
usereumetsat.int/news-events nwiand-ice-doud-imager-ig{1-btest-data -~ .

Based on three EPS orbits (tw ner, one in winter

surface condrbons relevant to e

End-to—End'm‘m-Lz on:

MWI-ICL Level 2 data V3 an

. .
- .


https://user.eumetsat.int/resources/user-guides/metop-sg-test-data
https://user.eumetsat.int/news-events/news/eps-sg-microwave-imager-mwi-and-ice-cloud-imager-ici-l1-b-test-data

MW!I Test Data: L vel 1B and Level 2

MWI L1B - 3V Brightness Temperature (TB) [K]
31.4 GHz
1392 samples per scan

160 180 200 220 240 260 280 300
Brightness Temperature [K]

MWI L2 - Liquid Water Path (LWP) [kg/m2]
156 samples per scan




ICI Level 2 Test

ICI L1B - 11V Brightness Temperature (TB) [K] ICI L2 - Ice Water Path (LWP) [kg/m2]
664 GHz Mean particle diameter [m]
810 samples per scan Mean ice mass height [m]

226 samples per scan

1076 104 10 102 1071 10°
Ice Water Path [kg/m?]

200 220 240
Brightness Temperature [K]




STATISTICS FOR RADIANCES FROM METOP-B/AMSUA ICI Database
CHANNEL=1 (TIME STEP=12 HOURS)
First guess departures
Exp=0001 DATA PERIOD= 2023093009 - 2023103100
Min=-22.281 Max=41.783 Mean=2.576

Grid = 20x 2.0 EUMETSAT EUMETSAT

22281 -18750 -12500 -6.250  0.000 6250 12500 18750 25.000 31.250 37.500 41783
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[ = EUMETSAT

 PORTAL

#A Dashboard

@ Data catalogue

& Using data

% Data access

[ News & events

European Weather Cloud Registration portal

We offer a portfolio of data access options that allows users to view imagery and download data. Users can
4 : / & : V2,8 Feb 2024 User guide
access our data in either near real-time (NRT) or historical mode. g

. = ) Getting started using data
Access data via: C

* EUMETCast — multicast service transports a stream of near real-time data to user reception stations.
« Data store — download near real-time and historical data.

 EUMETView — View, animate and interact with satellite imagery on our Web Map Service.

« Data centre — long-term archive of all EUMETSAT data, which can be ordered online.

How to find, view, download and use our
satellite data.

If you need further help accessing data, click on the Getting started using data guide on the right.




Support Numerical We ediction at regional and global scales

Support the retrieval of d precipitation products
Support Nowcasting and v ort-range forecasting at regional scales
Support observations of sea i arameters and snow cover, snow water equivalent, sea surface wind

Continuity of measurements of microwave channels in support of long-term climate records
MWS, MWI and ICI L1B and L2 TeSt data available at EUMETSAT Web page

TODAY - poster Session 3 - New microwave capabilities: EUMETSAT microwave sounder
constellation. the EPS-Sterna Programme

Monday 12t poster Session 11 - Calibration of sensors: EUMETSAT Polar System - Second
Generation.: pre-launch characterization of the microwave sounder (MWS) onboard Metop-SGA1

_



www.eumetsat.int

Thank youl!

Questions are welcome.
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