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EPS-SG Data Acquisition and NRT Processing (Product 
Generation-Archiving-Dissemination) at EUMETSAT HQ
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Payload Data Processing: functional breakdown
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Introduction to MWS data processing:
L0/L1/L2 products 

EUMETSAT disseminated EUMETSAT internal productEUMETSAT internal product

MWS Level 0

MWS instrument 
source packets 
(relative to any 

instrument mode 
generating 

science data)
with the 

chronological 
sequence 
restored

MWS Level 1B

• Geolocation at 
the sample 
locations

• Top Of 
Atmosphere 
radiances and 
brightness 
temperatures

• Processing 
Quality flags

MWS Level 2

• Geolocation at 
the sample 
locations

• Total 
Precipitable
Water derived 
from 23 GHz and 
31 GHz channel 
radiances

• Processing 
Quality flags

• Native Format: NetCDF-4

• Product Size / Orbit

o Level 0   : about 34 MB / orbit

o Level 1B : about 81 MB / orbit

o Level   2 : about 36 MB / orbit
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MWS data processing: L1B / L2 dataflow

MWS L1B Product 
Generation Function

Processing Control Parameters

MWS L1B Product

MWS L1B Context Data

MWS L0 Product

NAVATT Product

MWS L1B Context Data

Auxiliary File of Config. Calib. Param. 

Auxiliary File with LSM 

Auxiliary File with DEM 

Auxiliary File of IERS Bulletin A

Auxiliary File of FD Predicted Orbit 

MWS L2 Product 
Generation Function

Processing Control Parameters

MWS L2 Product

Auxiliary file of
limb-correction
and configuration
parameters
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root

Global Attributes Global Dimensions Global Variables

qualitydatastatus

satellite

processing

Group Dimensions Group Dimensions

Group Variables

Group Dimensions

Group Variables

instrument

Group Dimensions

Group Variables

Group Dimensions

Group Variables

Group Dimensions

Group Variables

Product format: NetCDF-4 structure of EPS-SG products
Native product files are in NetCDF-4 format where data and metadata are organized into groups and 

subgroups following the Climate and Forecast metadata (CF) conventions

Structure common to all EPS-SG products

Orbital information

Some details on 
processing
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Product format: EPS-SG MWS L1B: groups and variables

root

qualitydatastatus

satellite

processing

measurement

navigation

calibration

instrument

processing_info

Antenna and Calibration counts

Geolocation and time

TB, radiances, calibration parameters

Processing flags from calibration/navigation

Decoded Instrument Source Packets

Further details are given later when showing the MWS L1B test dataset
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Product format: EPS-SG MWS L1B coded into BUFR 

MWS BUFR tables are almost finalized 
References Element Variable(s) from NetCDF

0 08 070 TOVS/ATOVS product qualifier 2 (signifies L1B)

0 01 033 Identification of originating/generating centre 254
0 01 034 Identification of originating/generating sub-centre 0
0 01 007 Satellite identifier /spacecraft
0 02 019 Satellite sensor indicator /instrument
0 25 061 Software identification and version number status/processor_version, /mission_type

0 05 040 Orbit number /orbit_start
2 01 133 Change data width
0 05 041 Scan line number n_scans index
2 01 000 Change data width
0 05 043 Field of view number n_fovs index
301011 Year /data/measurement/mws_scantime_utc

Month /data/measurement/mws_scantime_utc
Day /data/measurement/mws_scantime_utc

301012 Hour /data/measurement/mws_scantime_utc

Minute /data/measurement/mws_scantime_utc

2 07 003 Increase scale, reference value and data width
0 04 006 Second /data/measurement/mws_scantime_utc
2 07 000 Cancel increase in scale, reference value and data width

3 01 021 Latitude /data/navigation/mws_lat
Longitude /data/navigation/mws_lon

102002 Repeat 2 descriptors 2x
021166 landFraction /data/navigation/mws_surface_type

010001 heightOfLandSurface /data/navigation/mws_terrain_elevation
2 02 126 Change scale
0 07 001 Height of station /data/navigation/mws_space_craft_altitude
2 02 000 Change scale
0 07 024 Satellite zenith angle /data/navigation/mws_satellite_zenith_angle
0 05 021 Bearing or azimuth /data/navigation/mws_satellite_azimuth_angle
0 07 025 Solar zenith angle /data/navigation/mws_solar_zenith_angle

0 05 022 Solar azimuth /data/navigation/mws_solar_azimuth_angle
0 25 084 Geometric rotational angle /data/navigation/orbit_angle
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Product format: EPS-SG MWS L2: groups and variables

root

qualitydatastatus

satellite

processing

measurement

processing_infoinstrument

TPWC

Processing flags

Further details are given later when showing the MWS L2 test dataset
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Where to find all information on product formats?

• Format and content of products generated by the different mission Product Generation Functions (PGFs) within the 
EPS-SG ground segment are given in specific Product Format Specification (PFS) documents. For MWS, users should 
refer to :

 L1B: EUM/LEO-EPSSG/SPE/14/777550 available at: eumetsat.int/media/44139

 L2 : EUM/LEO-EPSSG/SPE/14/777687 available at: eumetsat.int/media/44138

• In addition, conventions for naming, format and metadata for all products in native format (NetCDF-4 following the 
CF conventions) as generated by the ground segment are given in the Generic Product Format Specification (GPFS): 

 GPFS: EUM/LEO-EPSSG/SPE/13/702108 available at: eumetsat.int/media/46295

The GPFS is the main document applicable to all PFSs! PFSs
GPFS
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Product format: Naming of EPS-SG MWS L1B/L2 products

MWS Level 1B 
W_XX-EUMETSAT-Darmstadt,SAT,SGA1-MWS-1B-RAD_C_EUMT_20210609091004_G_O_20070912070128_20070912084321_T_N____.nc

MWS Level 2 
W_XX-EUMETSAT-Darmstadt,SAT,SGA1-MWS-02-TPW_C_EUMT_20210611120755_G_O_20070912070128_20070912084321_T_N____.nc

pflag_country_organisation_location_datadesignator_spacecraft_instrument_processinglevel_type_oflag_originator_generationtime_missiontype_environment_sensing-start_sensing-end_dispositionmode_processingmode
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NOAA-20/JPSS-x

EPS-SG Global Dissemination
Operations Baseline at EUMETSAT HQ

L1 PGFsPGF LO

CNES

LO

NRT ftp / No-NRT ftp
(70 mins / 24 hours for L0

40 mins for aux data)

L1 L2 PGFs

L2/L3

IASI-NG

Argos-4

CNES/KNMI

IASI-NG

NRT ftp
(70 mins for L1

40 mins for aux data)

EUMETCAST / NO-NRT ftp 
(70 mins / 24 hours for L1

40 mins for aux data)

3MI

MWI-ICI

MWS

RO

METimage

SCA

IASI-NG

Sentinel-5

3MI

MWI-ICI

METimage

IASI-NG

Sentinel-5

EUMETCAST / NO-NRT ftp 
(80 mins / 24 hours for L2

40 mins for aux data)

L1

Retrieval from Archive
(24 hours for L0/L1/L2

and for aux data)

SCA (SZF)

Jeuno Gateway 
NOAA

L2

NRT dissemination via 
EUMETCAST/GTS (satellite and 
terrestrial) for both global and 
regional products.

Latency 70 min global, 30 min 
regional

Non-NRT dissemination also 
available (24 hr L1, 40 min AUX 
data).

L1 and L2 products exchanged between EUMETSAT and NOAA via JEUNO (Joint
EUMETSAT and NOAA Operational Infrastructure for Satellite Data Exchange)

Satellite Application Facilities (SAFs) are specialized processing centers in
charge of the generation of some of the Level 2 products and higher level
by processing the inputs disseminated by EUMETSAT Central Processing
Centre. The SAF centers are part of the EPS-SG system although they are
designed, developed and deployed outside EUMETSAT, as part of other
programs, too. The product processed by the SAF will be disseminated by
EUMETSAT End Users in NRT once received by EUMETSAT HQ, and will be
also available for offline retrieval from the archiving. The SAF product will
be archived in the SAF premises, but they will be available for End Users in
the EUMETSAT catalogue to be retrieved offline.
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MWS Regional Dissemination – EARS stations
The aim of the EUMETSAT Advanced Retransmission Service (EARS) is to improve (wrt the global dissemination) the timeliness of sounder, scatterometer and imager
data from the EUMETSAT Metop and NOAA satellites. This is done to better suit the needs, over a specific Area of Interest (AOI), of the operational regional NWP
short-range forecasting and nowcasting applications. The location of the AOI extends from 30 to 80 deg North and from 50 deg East to 65 deg West, mainly covering
Europe and the North Atlantic. AOI data (95%) are delivered to users within 30 minutes of sensing. To cover the AOI, a network of Direct Broadcast Acquisition (DBA)
stations within this area is needed. When a satellite is visible by the X-band antenna of the DBA station, data are received and then transmitted in real-time to
EUMETSAT Headquarters for processing and retransmission to end users via EUMETCast/GTS.

Svalbard Kangerlussuaq Lannion Athens Maspalomas Azores

Ground Tracks of orbits within the AOI in 5 days (~70 orbits)
Red: In view of Regional stations Blue: Out of view of Regional stations
In a repeat cycle of 29 days, there are 412 orbits. 335 of them fly over the AOI.
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Online access to data

EUMETCast

eumetsat.int/eumetcast

Learn more about data from the 

Metop and NOAA satellites directly 

to user reception station

Explore our catalogue, 

and data collections

EUMETSAT Data Store

data.eumetsat.int
EUMETView

view.eumetsat.int

View, animate and 

interact with satellite 

imagery

Download near real-time 

and historical Meteosat & 

Metop data

Metop Direct Dissemination

eumetsat.int/direct-dissemination

Learn more about our push 

delivery service

Learn more about the GTS, 

used to receive, send and relay 

weather data and products

Global Telecom System (GTS)

eumetsat.int/global-telecommunication

EUMETSAT Data Center

eumetsat.int/eumetsat-data-centre

Order past data and generated 

products from EUMETSAT

Product Navigator

navigator.eumetsat.int

Data Tailor

eumetsat.int/data-tailor

Learn more about our new

data customization toolbox
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MWS reference test datasets

Version 1

• Already available through EUMETSAT website https://www.eumetsat.int/simulated-epssg-mws-test-
data

• Nominal scenario, single orbit, compliant with PFS V3D

Version 2

• Close to be publicly released

• nominal plus various non-nominal processing scenarios, compliant with PFS V4A

• Four full orbits (three consecutive)

1. 2007/09/12 07:01:27 - 08:43:21  METOP-A orbit 4654

2. 2007/09/12 08:43:21 - 10:22:25  METOP-A orbit 4655

3. 2007/09/12 10:22:25 - 12:04:08  METOP-A orbit 4656

4. 2008/02/23 08:46:26 - 10:25:01  METOP-A orbit 6985

https://www.eumetsat.int/simulated-epssg-mws-test-data
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L1B 
IPP

Auxiliary 
Data

L2 
IPP

Auxiliary 
Data

L2 product L1B product 

MWS 
IDS

L0 product 

TB 
conv

MWS 
antenna 
pattern 

MWS TOA

RTTOV

MWS RT 
coeffs

MWS HR TBAtm/surf geo 
parameters

NAVATT product 

HR grid: Time - Lat/Lon - Zenith - Azimuth

Forecast 
select

ECMWF 
Forecasts

MWS reference test datasets: generation structure

MWS grid: Time - Lat/Lon – Zenith - Azimuth

HR or MWS 
scan geometry

Orbit (start) Kepler elements Orbit 
Propagator

and INR

INR: Image Navigation and Registration
IDS: Instrument Data Simulator
IPP: In-house Prototype Processor
HR: High Resolution TOA: Top-of-Atmosphere
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MWS Channel 17 – Three consecutive orbits

MWS L1B Reference Test Data: L1B product
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MWS Angular Relations

MWS L1B Reference Test Data: L1B product
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MWS Channel 17
Real

Version 1

Version 2

MWS L1B Reference Test Data: L1B product vs. MHS

Test Data MWS L1B TB minus MHS
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Real
Version 1

Version 2

MWS Channel 23

MWS L1B Reference Test Data: L1B product vs. MHS

Test Data MWS L1B TB minus MHS
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MWS Instrument Source Packets: simulated Earth view 
counts

MWS L1B OP inputs: Generation
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ID Scenario Level 0 Data Forcing

Nominal /ideal cases

Test_Scenario_011 Nominal / ideal Processing: NRT Global – orbit 1 -

Test_Scenario_012 Nominal / ideal Processing: NRT Global – orbit 2 -

Test_Scenario_013 Nominal / ideal Processing: NRT Global – orbit 3 -

Test_Scenario_014 Nominal / ideal Processing: NRT Global – orbit 4 -

Nominal /perturbed case (orbit 2)

Test_Scenario_010 Nominal / perturbed Processing: NRT Global Added noise (within specs) to cold/warm/Earth counts

Degraded cases (orbit 2)

Test_Scenario_062 Degraded because of degraded antenna counts Corrupted half scan of Earth antenna counts

Test_Scenario_063 Degraded because of degraded calibration (cold or warm) 
counts

3 out of 5 cold views of Ch. 17 forced to drift

Test_Scenario_064 Degraded because of degraded PRT counts PTR counts forced to drift, 2 groups (1-2, 3-5)

Test_Scenario_065 Degraded because of degraded instrument temperature Hacked thermistor counts resulting in degraded instrument temperature

Test_Scenario_066 Degraded because of excessive NEDT noise Added noise (out of specs) to cold/warm/Earth counts of Ch. 1 and Ch. 17 

Special case (orbit 2)

Test_Scenario_071 Moon contamination of the cold views Hacked ISP time stamp, Moon-affected cold view counts inflated 

Test cases

MWS L1B Reference Test Data: non-nominal conditions
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MWS L1B Reference Test Data: non-nominal conditions

Nominal/non-nominal perturbed case: simulation of NEΔT 
MWS #17

C
o

ld
 V

ie
w
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MWS Level 2

• Internal product
• Main content: 

• total precipitable water (TPW), obtained from MWS channel 1 and 2 (23.8 
GHz, 31.4 GHz)

• Limb-corrected brightness temperature for all channels

• TPW can support temp.-difference based cloud detection in 
METimage data

• Processing functionalities, auxiliary data and format specified in 
L2 PGS, ADS and PFS

MWS L2 OP Reference Test Data: L2 product
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• L2 directly obtained from L1B test data

MWS L2 OP Reference Test Data: L2 product

MWS L2 IPP
Reference 
Input Test 

Data

Reference 
Output

Test Data

MWS L1B Product

Auxiliary Input: 
Limb-correction and 
TPW-algorithm 
parameters 

Contents:
• Total precipitable water (TPW) over water surfaces in latitude 

band between ±50º; from channel 1 and 2
• Limb-corrected Tb
• Quality indicator flags, inherited from L1B to indicate quality of 

calibration

MWS L2 Product
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Version 2

• Compliant with PFS V4A
• Based on Metop-A orbits 4654, 4655, 4656 (12.09.2007), 

plus an additional orbit 6985 (23.02.2008)

• Scenarios:
• Nominal

• Orbits 4654-4656, 6985
• (with idealised zero NedT)
• Orbit 4655 with realistic NedT

• Non-nominal
• Orbit 4655:

• degraded antenna counts
• degraded calibration counts
• degraded PRT counts
• Degraded instrument thermistor counts
• excessive NedT
• Moon intrusion

MWS L2 OP Reference Test Data: L2 product

With Quality flags inherited 
from L1B processing
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MWS OP Reference Test Data

Having a look into the data…

… using Panoply-software to give a quick look into the NetCDFformat
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Quality flag setting: e.g. excessive NedT
Excessive Nedt- scenario: 

mws_nedt_warm
Nominal, realistic Nedt- scenario: 

mws_nedt_warm

MWS L1B OP Reference Test Data: L1B product
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MWS L1B OP Reference Test Data: L1B product

Excessive Nedt- scenario: 
mws_nedt_warm

Excessive Nedt- scenario: 
mws_nedt_flag
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Summary

• MWS Level 1B and Level 2 products have been finalized both in term of 
processing and data format

• Structure and content of the products briefly illustrated here

• Test data are available

• Version 1, single orbit, nominal scenario

More comprehensive:

• Version 2, four orbits (three consecutive orbits + one single orbit), nominal + non-
nominal scenarios: ready and will be soon made publicly available.


