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1 Introduction

1.1 Purpose of the document

This document shows the Product Requirements of the Satellite Application Facility on Support to
Operational Hydrology and Water Management (H SAF).

The PRD provides the committed target for development and operations within the Third Continuous
Development and Operations Phase (CDOP-4) based on the cooperation agreement between the
Leading Entity (ITAF MET) and EUMETSAT. It is the main reference document for all related
development reviews and it provides the basis for information given to users, what can be expected
from the H SAF after completion of planned developments.

1.2 Scope
PRD includes the H SAF products requirements in terms of:

- General information:
o Product acronym, name, identifier
o Targeted applications and users
o Characteristics and methods
o Input satellite data
o Validation method
- Requirements on:
o Generation frequency
o Dissemination: format, means and type of dissemination
o Accuracy: Threshold, Target and Optimal accuracy
o Coverage, resolution and timeliness: Spatial coverage, spatial resolution, vertical
resolution and timeliness.
o Format

References or comments are also included in each of the product requirement.

It is noted that the MTG based and EPS-SG based product requirements are described in dedicated
sections.

Statement of compliance with EPS-SG EURD

The H SAF PRD is compliant with EPS-SG End User Requirement Document EURD v5 (ref
EUM/PEPS/REQ/09/0151).

1.3 Timeliness definition

Timeliness is usually defined as the time difference between end of image acquisition (of the last
contributing image) at satellite level and end of data reception at the end-user level.
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Within H SAF this definition has been adopted once the specification of EUMETCast as the main
dissemination mean was baselined; the tailored timeliness definition is expressed in the H SAF Service
Specifications [AD 7] as follows: timeliness corresponds to the time elapsed from end of image
acquisition (of the last contributing image) at satellite level to reception by the user via EUMETCast.

Thus the requirement expressed in the PRD document is based on the end-to-end point of view; it
includes the SAF timeliness (time needed by the SAF to process the data, generate a L2 product and
disseminate to the EUMETSAT HQ) and the time for dissemination to the end users.

1.4 Availability definition

As for the timeliness, the availability requirement in the PRD document is expressed in terms of end-
to-end requirement.

H SAF adopts the overall values for the availability requirement on the Level 2 Data Processing at SAF
entities, which is defined as 95% for any products (also MTG based ones).

2 General requirements

UR.GE.O1 - H SAF shall generate and disseminate satellite-derived products according to the detailed
product requirements presented in section 3.

UR.GE.04 - The H SAF products shall cover as a minimum all EUMETSAT member and cooperating States
and associated costal zones. The nominal H SAF area coverage stretches from latitude 25°N to 75°N,
longitude 25°W to 45°E.

UR.GE.05 - The distributed H SAF products shall be associated with characterisation of their error
structure so that users will be guided to appropriate utilisation. Guidance to utilisation will also be
supported by education and training activities on the nature of the products and their applicability in
hydrology and water management.

UR.GE.06 - All products generated in H SAF shall be collected in Near-Real-Time in the central archive
(real or virtual), and shall be made available to the user community.

UR.GE.13 - In order to enable reconstruction of time series, or re-calibration and/or re-processing by
advanced algorithms, raw data shall be archived at the acquisition sites (either physically or virtually)
and made accessible to the H SAF central archive.

UR.GE.14 - The system shall be designed to deal with emergency management such as recovering
missed real time production. The options range from the generation of products at the closest possible
time (though delayed), to highly-delayed recovery only for the purpose of reconstructing time series,
to acceptance of a definitive gap if the recovery is impossible or not sufficiently cost-effective.

UR.GE.15 - The H SAF shall install and maintain a H SAF web site and maintain a help desk. The web
site will provide general public information on H SAF, H SAF products description, rolling information
on the H SAF implementation status, the publication of product images, and all related documentation.
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UR.GE.DOC.01 - The H SAF shall make available updated user documentation related to its (pre-)
operational products: Algorithm Theoretical Baseline Documents, Product User Manuals and Product
Validation Reports.

3 Product Requirements

Following WMO recommendations (https://www.wmo.int/pages/prog/gcos/Publications/gcos-780
154.pdf) product requirements are expressed in terms of 4 (out of 6) criteria (vertical resolution and
stability (N/A) are not provided): uncertainty (or accuracy), horizontal resolution, observing cycle (or
generation frequency), timeliness.

e The "threshold" is the minimum requirement to be met to ensure that data are useful

III

e The "goal" or “optimal” is an ideal requirement above which further improvements are not
necessary

e The "breakthrough" or “target” is an intermediate level between "threshold" and "goal"
which, if achieved, would result in a significant improvement for the targeted application. The
breakthrough level may be considered as an optimum, from a cost-benefit point of view,

when planning or designing observing systems.

The values for the accuracy requirements (in some cases TBC) have been determined on the basis of:
1) product validation activity on currently operational products; 2) validation during the algorithm
development (e.g., Sano et al., 2015, 2016, 2018, Casella et al., 2017b); and 3) on the basis of recent
papers on validation of precipitation products [i.e., Maggioni et al., 2014, Tian et al., 2009, 2013, Tang
etal. 2015) (on MW/IR combined products), and Tang et al., 2014 (on PMW instantaneous precipitation
products), Ciabatta et al 2017, Chen et al., 2020) for MW-based daily products].

It is worth underlining that during CDOP 4 the Triple Collocation Analysis (TCA) (Stoffelen, 1998) for the
quality assessment of accumulated rainfall products will be used to assess the products performance
in scarcely instrumented or remote areas where there is no ground reference. Based on the results by
Massari et al. (2017) on four rainfall products validated on a global scale using TCA, and based on the
Visiting Scientist activity H_AVS18 04 study (Chen et al., 2020), where TCA has been tested for
validation of H SAF products over the MSG full disc area, TCA will be adopted for validation of H SAF
precipitation products on a global scale and over the MSG/MTG disc area. The method is also used for
the quality assessment of soil moisture products within H SAF.

3.1 Products Group Precipitation

3.1.1Precipitation Products list

The precipitation product portfolio for CDOP-4 includes:



EUMETSAT

& HSAF

Product Requirement Document

Doc. No: SAF/HSAF/CDOP4/PRD
Issue: 3.0

Date 28/10/2025

Page: 9/122

a) newly developed CDOP 4 products, categorized as MW/IR MTG day-2 products, global EPS-
SG-based Level 2 and Level 3 products, Late run, and Data Records;

b) CDOP 3 EPS-SG and MTG day-1 products that will become operational during CDOP 4;

c) CDOP 3 products based on existing GEO/LEO (products over the MSG area will be
superseeded by the corresponding MTG and global products)

The following table shows the detailed Precipitation product list:

PRECIPITATION PRODUCTS
Group ID Acronym Product names Input/ Heritage/ Comments
e Input:
CDOP3 1 151 | pan-ssmis | Frecipitationrateat ground by |, ¢ "y 1op (copis) EcmwE
Product MW conical scanners SSMIS . .
Model derived variables
Precipitation rate at ground by
CDOP 3 Input:
HO2B P-IN-MHS MW cross-track scanners
Product AMSU/MHS Metop and NOAA (AMSU/MHS)
Input:
SNPP, NOAA-20, JPSS series
CDOP 3 Precipitation rate at ground by | (ATMS)
Product H18 P-IN-ATMS MW cross-track scanners ATMS | Comments:
Will be superseded by global
version (auxiliary module)
Precipitation rate at ground by Input:
product | M6 | oun | preciptation and morphologic |50 SEVIRL HOL, Ho28, K18, H-
preciprta PROIOBIC | AUX-17, H-AUX-20
information
s Input:
Accumulated Precipitation at
CDOP 3 P-AC-SEVIRI- ground by blended SEVIRI IR / MSG SE.VIRI HGOB
H61B o To be discontinued when MTG
Product PMW LEO MW precipitation and .
. . day-1 H40B will become
morphologic information .
operational
e Input:
Precipitation rate at ground by
CDOP 3 MSG SEVIRI MSG East SEVIRI
Product H63 P-IN-SEVIRI_E IC(SJES)C{IR supported by LEO/MW HO1, HO2B, H18, H-AUX-17, H-
AUX-20
Input:
Existing LEO/GEOQ SATs, H-
o AUX-67 P-DM-PMW) or
COOP3 | ., | P-ACSM2R- ﬁ;:z:vmel:\l/laltcig;;icel/psﬁlt:\%fsrtouTe successors and SSM ASCAT
Product PMW . . A/B/C NRT 012.5)
integrated rainfall product
Comments:
Will be superseded by global
version H79
CDOP3 HeE8 P-IN-PMW Gr|d('3Ie‘d MW instantaneous Input:
Product precipitation rate based on
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PRECIPITATION PRODUCTS

Group ID Acronym Product names Input/ Heritage/ Comments
intercalibrated PMW Metop, NOAA, DMSP, GCOM-
instantaneous precipitation rate | W1, GPM-CO, SNPP HO1, HO2B,
estimates H18, H-AUX-17, H-AUX-20
Comments:
Will be superseded by global
version (H78)

Accumulated Precipitation at

CDOP3 | 1190 | P-AC-SEVIRIE |ground by blended MW and IR | "PUE

Product H63
I0DC

Input:
. MTG (FCI) HO1, HO2B, H18, H-
Precipitation rate at ground by AUX-17 H-AUX.20
MTG Dayl | H40B P-IN-FCI blended MTG FCI IR / LEO MW §
precipitation (day-1 product) Comments:
Will be superseded by MTG
FCI day 2 product H45
e Input:
MTG Dayl | H42B |  P-AC-FCI fgg”:ﬂw‘;rei;) e (day-1 /| comments:
oroduct) Will be superseded by MTG
FCl day 2 product H46
. . . Input:
MTG Dayl | H50 P-IN-LI Rainfall intensity from MTG LI MTG (Ll + FCl)
Precipitation rate at ground by Input:
MTG Day2 H45 P-IN-FCI-PMW | MTG FCl supported by LEO/MW :
MTG (FCI+LI) H68
products (day 2 product)
Accumulated Precipitation at
ground by MTG FCl supported Input:
MTGDay2 | H46 | P-AC-FCI-PMW by LEO/MW products (day 2 MTG (FCI) H45
product)
Input:
MWS on Metop-SG_A ECMWF
EPS-SG H70 P-IN-MWS Precipitation Rate at ground by | Model derived variables
Dayl Sat A EPS-SG MWS (day-1 product) Comments:
Will be superseded by MWS day
2 product H72
Input:
MW!I on Metop-SG_B ECMWF
EPS-SG H71 PIN-MWI Precipitation Rate at ground by | Model derived variables
Dayl Sat B EPS-SG MWI (day-1 product) Comments:
Will be superseded by MWI day
2 product H74

EPS-SG Precipitation Rate at ground by Input:

Day2 Sat A H72 PAN-MWS | Lo (day 2 product) MWS on Metop-SG_A ECMWF
Model derived variables

EPS-SG Precipitation Rate at ground by Input:

Day2 Sat B H74 P-IN-MWI EPS-5G MWI (day 2 product) MWI and ICl on Metop-SG_B

ECMWF Model derived variables
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PRECIPITATION PRODUCTS
Group ID Acronym Product names Input/ Heritage/ Comments
. . . Input:
Soil Moisture-based rainfall
EPSSG | W75 | P-AC-SCA-SM2R | product (SM2RAIN) for EPS-5G | >>SCADRITSE.25 (H125)
Day2 Sat B SCA and its successors and
extensions
Input:
P-IN-MWS (H70 or H72) and P-
MW based Global Multi-sensor IN-MWI (H71 or H74) when
Level 3 H78 P-IN-PMW Intercalibrated Instantaneous available, P-IN-ATMS (H-AUX-
Precipitation rate 18), P-IN-AMSR2 replaced by P-
IN-AMSR3 (H-AUX-17) when
available, P-IN-GMI (H-AUX-20)
Input:
Accumulated Precipitation from | ASCAT (Metop-B, Metop-C),
MW based H79 P-AC-SM2R- Passive Microwave/Soil EPS-SG SCA P-DM-PMW, global
Level 3 PMW Moisture integrated rainfall coverage) (H-AUX-202) and SSM
product (global) ASCAT A/B/C NRT 12.5 and SSM
SCA NRT 6.25
Input:
Gauge adjusted accumulated MTG FCl, H42B and GPCC First
precipitation at ground by Guess
Late Run | H44 P-ACFCIL 1y lended MTG FCI IR/ LEOMW | Comments:
precipitation Will be superseded by MTG FCI
day 2 product (H47)
Gauge adjusted accumulated Input:
lateRun | Ha7 | P-ACFCI-PMW fprecipitation atground by MTG |\ \reii ey a6 and Gpec First
-L FClI supported by LEO/MW
Guess
products
Gauge adjusted, Accumulated Input:
Precipitation from Passiv :
Late Run H84 P-AC-SM2R- Mieccrc?\;:f/:/SoiloMoiiflsjree ASCAT (Metop-8, Metop-C),
PMW-L integrated rainfall product EPS-SG SCA P-AC-SM2R-PMW
(H79) , GPCC first guess
(global)
Input:
Data SM2RAIN-only rainfall Data Metop-A, Metop-B, Metop-C,
Record H87 | P-ACSMIRDR | oo cord EPS-SG SCA  SSM-ASCAT-
DR2022-TS12.5 (H121)
Data record of gauge adjusted
accumulated Precipitation at Input:
Data hoz | PACSEVIREound by blended SEVIRIIR/ | MSG SEVIRI HG0B, GPCC first
Record PMW-DR S
LEO MW precipitation and guess
morphologic information

Acronyms Legenda:
P-<precipitation type>-<input data>-<algorithm/technique (only when significant or confirmed)>
IN = Instantaneous Precipitation Rate, AC= Accumulated Precipitation

<precipitation type>

Table 1 H SAF Precipitation Product List
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<input data/products> Refers to: the main radiometer (e. g. SSMIS) or to channels frequencies (e. g.
PMW) or to the satellite in case of multiple inputs from different radiometers
of the same satellite (e.g. MTG when FCl and LI), or specific input products (e.g.
SM2R for SM2RAIN)

< other specifications> L= Late run, DR = Data Record, E=East

It is noted that precipitation products are proposed for different areas MSG/MTG full disk area for
MW/IR products 60°S-67.5°N —80°W-80°E, H SAF extended area 60°S-75°N-60°W-60°E (for MW-based
products), MSG 10DC full disk area (IODC MW/IR products) and global coverage.

Besides, it is important to underline that, due to the characteristic of the related software, the
attribution “full disk” doesn’t represent the same area for each product. Below, it is depicted the H SAF
extended area as intended with reference to MW-based products (e.g., H64, H68), and the MSG/MTG
full disk area as intended with reference to MW/IR products (e.g., H60B, H40B):

Therefore, the newly developed CDOP 4 products (superseding corresponding existing products) can

be categorized as:

1) MTG day-2 product (for operational and NRT applications), based on combined MW/IR machine
learning techniques exploiting the high spatial/temporal/spectral resolution of Flexible Combined
Imager (FCl) and auxiliary Lightning Imager (LI)-based information;
2) EPS-SG day-2 global Level 2 products for the MWS and MWI (Ice Cloud Imager (ICl) will be also
considered as additional input for snowfall and light rainfall retrieval);
3) EPS-SG-based global Level 3 products:
a) Level 3 daily precipitation based on SM2RAIN (Brocca et. al., 2014) applied to EPS-SG
SCA soil moisture products;
b) Multi-platform Level 3 MW-based global products (including EPS-SG satellites) for
water management applications and studies at regional and global scale
i) instantaneous precipitation rate estimates obtained from intercalibrated and
merged Level 2 PMW products;
ii) daily precipitation estimates from combined PMW and soil-moisture-based
(SM2RAIN) precipitation estimates;
4) Late run for gauge adjusted accumulated products integrated with GPCC first guess ground
observations (for water management applications and studies at regional and global scale):
a) daily precipitation estimates from combined PMW and soil-moisture-based (SM2RAIN)

precipitation estimates;
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b) MTG (day-1 and day-2) daily accumulated precipitation based on MW/IR instantaneous
precipitation.

5) Data Records of consistent, and continuous precipitation products for long term hydrological
studies (at regional and global scale), water management applications, and for hydrological model
calibration:

a) global soil moisture-derived daily rainfall (starting in 2007), obtained by using all the
Metop ASCAT observations;

b) gauge-adjusted hourly and daily accumulated precipitation based on MW/IR
instantaneous precipitation.

New MW Level 2 precipitation rate algorithms, needed for all MSG and MTG MW/IR and Level 3 MW-
based products, will be developed to extend their coverage to global, and to improve high latitude
precipitation, and they will be implemented as auxiliary modules in the operational chain to be used
as input for the committed products

3.1.2 Precipitation Accuracy Values

The QA procedure of a product consists of a long-term statistical analysis (typically one year) by
comparing it with one or more reference data. The procedure is slightly different for instantaneous
and cumulative precipitation products.

The QA of the instantaneous products is performed by comparison with satellite data from the DPR
(level 2A DPR Full Scan acquisition product) on board the GPM-CO satellite. The reference score used
to assess this type of product is the Fractional Standard Error (FSE%) on a regular grid (0.25 ° or 0.50 °
depending on the native resolution of the satellite product). As in the previous operational phase
(CDOP3), only precipitation with a threshold greater than 1 mm/h is evaluated.

The QA of the cumulative products (daily on 24h) is performed by the Triple Collocation (TC)
methodology using the independent datasets available from international projects such as GPCC or
GLDAS. The reference score used to assess this type of product is the Correlation Coefficient (CC) on a
regular grid (0.25 ° or 0.50 ° depending on the native resolution of the satellite product).

Ground measurements data from weather radars and rain gauges networks are used for case study
analysis.
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3.1.3 Precipitation products requirements

3.1.3.1 CDOP 3 Products

3.1.3.1.1 (HO1 new rel) P-IN-SSMS

HO1 new rel. | Precipitation rate at ground by MW conical scanners (new rel.) P-IN-SSMIS
Type NRT Product
Application and users Operational hydrological units

National meteorological services
Civil defence

Research & development activities

Characteristics and Instantaneous precipitation maps generated from passive MW images taken by conical scanners on
Methods operational satellites in sun-synchronous orbits processed soon after each satellite pass.

The retrieval algorithm is based on physically-based Bayesian approach supported by a pre-computed
cloud/dynamic-radiation database (CDRD) built from meteorological situations simulated by a cloud
resolving model followed by a radiative transfer model

Comments Timeliness conditioned by limited access to DMSP (via NOAA and UKMO);

Foreseen 1h timeliness as a long term requirement - SSM/I on DMSP up to 15 - SSMIS on DMSP from 16
onward

Generation frequency Up to six passes/day in the intervals 06-12 and 18-24 UTC

Observing cycle over Europe: ~ 10 h

Input satellite data SSMI and SSMIS on DMSP (SSMI until Nov. 2011 — no longer available)

Dissemination

Format Means Type

Values in grid points of specified coordinates in the orbital FTP, EUMETCast NRT
projection (BUFR)

Accuracy

Threshold Target Optimal

RR >1 mm/h FSE% = 200% RR >1 mm/h FSE% = 150% RR >1 mm/h FSE% = 100%

Validation method Meteorological radar and rain gauge over H SAF area; use of TRMM PR and GPM DPR
over Africa and Sothern Atlantic

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness
H SAF area extended to Africa and southern Atlantic: | 30 km until Dec. 2012 - Resolution: 13.2 x 15.5 2.5 hours
LAT 60°S - 75°N, LON 60°W - 60°E since Jan. 2013

Sampling: 12.5 km
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3.1.3.1.2 (HO02B) P-IN-MHS

HO02B

Precipitation rate at ground by MW cross-track scanners

P-IN-MHS

Type

NRT Product

Application and users

Operational hydrological units
National meteorological services
Civil defence

Research & development activities

Characteristics and Methods

Instantaneous precipitation maps generated from passive MW images taken by cross-track
scanners on operational satellites in sun-synchronous orbits processed soon after each satellite
pass. Before undertaking retrieval the AMSU-A resolution is enhanced by blending with AMSU-
B/MHS.

The retrieval algorithm is based on a neural network trained by means of a pre-computed cloud-
radiation database built from meteorological situations simulated by a cloud resolving model
followed by a radiative transfer model

Comments

Timeliness refers to data in the acquisition range of Rome - Outside is ~ 1 h (EARS)

Generation frequency

Up to six passes/day with somewhat irregular distribution across the day.

Observing cycle over Europe: ~ 5 h

Input satellite data

AMSU-A and AMSU/B on NOAA (up to NOAA-17)
AMSU/A and MHS on MetOp-B and NOAA 18/19

Dissemination

Format Means Type
Values in grid points of specified coordinates in the orbital projection (BUFR) FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

RR>1mm/h FSE% = 200% RR>1mm/h FSE% = 150% RR>1mm/h FSE% = 100%

Validation method

Meteorological radar and rain gauge over H SAF area; use of TRMM PR and
GPM DPR over Africa and Sothern Atlantic

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

H SAF area extended to Africa and
southern Atlantic: LAT 60°S - 75°N,
LON 60°W - 60°E

Resolution changing along the scan: varying from 16 x 16 km?2 / circular
at nadir to 26 x 52 km? / oval at scan edge

Sampling 16 km

2.5 hours
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3.1.3.1.3 (H18) P-IN-ATMS

H18 Precipitation rate at ground by MW cross-track scanners ATMS P-IN-ATMS
Type NRT Product
Application and users Operational hydrological units

National meteorological services
Civil protection

Research & development activities

Characteristics and Methods Level 2 (orbital) product providing precipitation rate at ground for the MSG/MTG full disk area
from the measurements of the cross-track scanning radiometer ATMS (Sano et al., 2016) on
board the NOAA/NASA Suomi-NPP LEO satellite (and in the future on board JPSS-1) processed
soon after data availability. The product is based on the Neural Network approach (PNPR retrieval
algorithm, Mugnai et al., 2013b, Sano et al., 2015) used for P-IN-MHS product.

Comments

Generation frequency Observing cycle 12 h (on average, lower when ATMS will be available also on JPSS-1) irregular
distribution each day and across MSG full disk region.

Input satellite data ATMS on board Suomi-NPP (and JPSS-1)

Dissemination

Format Means Type

Values in grid points of specified coordinates in the orbital projection (NetCDF) FTP - EUMETCast NRT

Accuracy

Threshold Target Optimal

RR>1mm/h FSE% = 200% RR>1mm/h FSE% = 150% RR>1mm/h FSE% = 100%
Validation method Meteorological radar and rain gauge over H SAF area; use of spaceborne precipitation radar

(TRMM and/or GPM) over Africa and Sothern Atlantic

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

MSG Full disk: LAT 60°S - 75°N, Resolution changing along the scan: varying from 15.8 x 15.8 km2 / 1.5h
LON 80°W -80°E circular at nadir to 30 x 68.4 km2 / oval at scan edge
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3.1.3.1.4 (H60B) P-IN-SEVIRI-PMW

H60B | Blended SEVIRI / LEO MW precipitation P-IN-SEVIRI-PMW
Type NRT
Application and users Hydrology

Oceanography

National meteorological services

Research & development activities

Characteristics and Methods The precipitation estimation will combine the approaches (MW/IR Rapid Update
technique and NEFODINA) used for P-IN-SEVIRI (HO3B) and for P-IN-SEVIRI-CO (H15A)

Comments
Generation frequency 15 min
Input data SEVIRI on MSG

P-IN-SSMIS (HO1), P-IN-MHS (H02B), P-IN-ATMS (H18), H-AUX-17, H-AUX-20

NEFODINA
Dissemination
Format Means Type
Values in grid points of the Meteosat FTP, EUMETCast NRT
projection (NetCDF)
Accuracy
Threshold Target Optimal
RR>1mm/h FSE% = 200% RR>1mm/h FSE% = 150% RR>1mm/h FSE% = 100%
Validation method Meteorological radar and rain gauge; use of spaceborne precipitation radar (TRMM

and/or GPM) over Africa and Sothern Atlantic

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Full SEVIRI disk LAT 60°S - 67.5°N, LON 80°W - MSG-SEVIRI grid 15 min
80°E
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3.1.3.1.5 (H61B) P-AC-SEVIRI-PMW

H61B | Accumulated Precipitation at ground by blended MW and IR P-AC-SEVIRI-PMW
Type NRT
Application and users Hydrology

Oceanography

National meteorological services

Research & development activities

Characteristics and Methods The same algorithm of P-AC-SEVIRI (HO5B) product will ingest the merged product P-IN-
SEVIRI (H60B) instead of P-IN-SEVIRI (H03B)

Comments

Generation frequency 1h accumulated precipitation every hour
24h accumulated precipitation every 6 hours

Input data P-IN-SEVIRI (H60B)

Dissemination

Format Means Type

Values in grid points of the Meteosat FTP, EUMETCast NRT
projection (NetCDF)

Accuracy

Threshold Target Optimal

> 1 mm/24h FSE% = 200% >1 mm/24h FSE% = 150% >1 mm/24h FSE% = 100%
Validation method Meteorological radar and rain gauge where available. Triple-colocation or

climatological approach under evaluation.

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Full SEVIRI disk LAT 60°S - 67.5°N, LON 80°W - MSG-SEVIRI grid 30 min.
80°E
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3.1.3.1.6 (H63) P-IN-SEVIRI_E

H63 Precipitation rate at ground by GEO/IR supported by LEO/MW I0DC P-IN-SEVIRI_E
Type NRT
Application and users Hydrology

Oceanography

National meteorological services

Research & development activities

Characteristics and Methods Instantaneous precipitation maps generated by IR images from operational
geostationary satellites “calibrated” by precipitation measurements from MW images
in sun-synchronous orbits, processed soon after each acquisition of a new image from
GEO (“Rapid Update”).

The calibrating lookup tables are updated after each new pass of a MW-equipped
satellite.

This product is applying “as is” the algorithm / processing environment developed and
validated for SEVIRI observation from MSG 0° mission (i.e. P-IN-SEVIRI-PMW (H60B)).

Comments
Generation frequency 15 min
Input data SEVIRI on MSG operated over IODC

P-IN-SSMIS (HO1), P-IN-MHS (HO2B), P-IN-ATMS (H18), H-AUX-17, H-AUX-20

Dissemination

Format Means Type

Values in grid points of the Meteosat FTP, EUMETCast NRT
projection (NetCDF)

Accuracy

Threshold Target Optimal

RR >1 mm/24h CC=0.50 RR >1 mm/24h CC =0.60 RR >1 mm/24h CC = 0.65

Validation method Inter-comparison with the equivalent product over O°FES in the overlap region

between the two full disk.

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Full SEVIRI disk 10DC MSG-SEVIRI grid 30 min.
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3.1.3.1.7 (H64) P-AC-SM2RAIN

H64 Precipitation/Soil Moisture integrated product P-AC-SM2RAIN
Type Offline
Application and users Hydrology

Oceanography

National meteorological services

Research & development activities

Characteristics and Methods

Gridded daily precipitation obtained by merging soil moisture-derived rainfall,
obtained through the application of SM2RAIN to the SSMASCAT-A/B-NRT-012.5 (H16
and H101) soil moisture products, with the H-AUX-23 rainfall estimates.

Comments

0000 UTC to 2400 UTC)

Processed off-line to deliver the daily precipitation of the previous 24 hours (from

Generation frequency

Once daily

Input data

Daily precipitation from H-AUX-23, soil moisture values from SSMASCAT-A/B-NRT-
012.5 (H16 and H101) and SSM ASCAT-C NRT 012.5 (H104)

Dissemination

Format Means Type

NetCDF FTP Offline
Accuracy

Threshold Target Optimal

>1mm/24h CC=0.50 >1mm/24h CC=0.60 >1 mm/24h CC=0.65

Validation method

Meteorological ground radar, rain gauge over LAND only

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

LAT 60°S - 75°N, LON 60°W - 60°E

Resolution: 0.25°x0.25°

N. A.




EUMETSAT

& HSAF

Doc. No: SAF/HSAF/CDOP4/PRD
Issue: 3.0

Date 28/10/2025

Page: 21/122

Product Requirement Document

3.1.3.1.8 (H68) P-IN-PMW

precipitation rate estimates on extended H SAF area

H68 Gridded MW instantaneous precipitation rate based on intercalibrated PMW instantaneous | P-IN-PMW

Type NRT
Application and users Hydrology
Oceanography

National meteorological services

Research & development activities

Characteristics and Methods

Level 3 product providing gridded MW precipitation rate at regular time intervals. It is
based on instantaneous precipitation rate estimates available from P-IN-SSMIS (H01),
P-IN-MHS (HO2B), P-IN-ATMS (H18), H-AUX-17, H-AUX-20, combined and
intercalibrated. For each 30 minute time interval, all orbits of LEO satellite carrying
PMW radiometers (SSMIS, AMSR-2, GMI, ATMS, AMSU/MHS) available over the MSG
full disk area are considered, to provide one unique precipitation rate estimate in each
grid-box.

Comments

Particularly useful at high latitudes where products based on GEO observations are
not available or of lower quality and LEO overpasses are frequent.

Generation frequency

0.5h

Input data

P-IN-SSMIS (HO1), P-IN-MHS (HO02B), P-IN-ATMS (H18), H-AUX-17, H-AUX-20

Dissemination

Format Means Type

Values on a regular grid in NetCDF FTP, EUMETCast NRT

Accuracy

Threshold Target Optimal

RR>1 mm/h FSE% = 200% RR>1 mm/h FSE% = 150% RR > 1 mm/h FSE% = 100%

Validation method

Meteorological radar and rain gauge; use of GPM DPR over Africa and Southern Atlantic

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

LAT: 60°S - 75°N, LON: 60°W - 60°E

Regular grid at 0.25°x0.25° resolution 4 hours
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3.1.3.1.9 (H90) P-AC-SEVIRI_E

H90 | Accumulated Precipitation at ground by blended MW and IR 10DC P-AC-SEVIRI_E
Type NRT
Application and users Hydrology

Oceanography

National meteorological services

Research & development activities

Characteristics and Methods The same algorithm of P-AC-SEVIRI (HO5B) product will ingest the product P-IN-SEVIRI_E
(H63)

This product is applying “as is” the algorithm / processing environment developed and
validated for SEVIRI observation from MSG 0° mission (i.e. P-AC-SEVIRI-PMW (H61B)).

Comments

Generation frequency 1h accumulated precipitation every hour
24h accumulated precipitation once a day

Input data P-IN-SEVIRI_E (H63)

Dissemination

Format Means Type

Values in grid points of the Meteosat FTP, EUMETCast NRT
projection (NetCDF)

Accuracy

Threshold Target Optimal

RR>1 mm/24h CC=0.50 RR>1 mm/24h CC=0.60 RR >1 mm/24h CC=0.65

Validation method Inter-comparison with the equivalent product over 0°FES in the overlap region

between the two full disk.

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Full SEVIRI disk IODC MSG-SEVIRI grid 30 min.
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3.1.3.2 MTG Dayl

3.1.3.2.1 (H40B) P-IN-FCI

National meteorological services

Research & development activities

H40B | Precipitation rate at ground by GEO/IR supported by LEO/MW and MTG FCI P-IN-FCI
Type NRT
Application and users Hydrology

Oceanography

after each PMW radiometer overpass .

Characteristics and Methods Instantaneous precipitation map is generated by IR images from MTG FCl “calibrated” by
precipitation estimates from MW radiometers on board LEO satellites, processed soon after
each acquisition of a new image from MTG-FCI. The calibration procedure will be carried out

Comments
Generation frequency 10 min
Input data FClon MTG

P-IN-SSMIS, P-IN-MHS, P-IN-ATMS, H-AUX-17, H-AUX-19/H-AUX-20

Dissemination

Format Means Type
NetCDF FTP NRT
Accuracy

Threshold

RR>1mm/h FSE% = 200% (TBC)

Validation method

Meteorological radar and rain gauge; use of spaceborne precipitation radar
(TRMM and/or GPM) over Africa and Sothern Atlantic

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

LAT 60°S - 67.5°N, LON 80°W - 80°E

MTG-FCI grid

45 min
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3.1.3.2.2 (H42B) P-AC-FCI

H42B Accumulated precipitation at ground by blended MW+IR and MTG FCI P-AC-FCI
Type NRT
Application and users Hydrology

Oceanography

National meteorological services

Research & development activities

Characteristics and Methods

Derived from precipitation maps generated by merging MW images from operational sun-
synchronous satellites and IR images from geostationary satellites.

Integration is performed over 3, 6, 12 and 24 h. In order to reduce biases, the satellite-derived
field is forced to match raingauge observations and, in future, the accumulated precipitation field
outputted from a NWP model

Comments

Generation frequency

1 h - Two products: one integral over 1 h each hour, and integral over 24 h daily

Input data

P-IN-FCI

Dissemination

Format Means Type
NetCDF FTP, EUMETCast NRT
Accuracy

Threshold

RR>1mm/24h  FSE% =200% (TBC)

Validation method

Meteorological radar and rain gauge where available. Triple-colocation or

climatological approach under evaluation.

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

LAT 60°S - 67.5°N, LON 80°W - 80°E MTG-FCI grid 1h 30 min with 20 min margin
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3.1.3.2.3 (H50) P-IN-LII

H50 Rainfall intensity from MTG LI P-IN-LI
Type NRT
Application and users Hydrology

Oceanography

National meteorological services

Research & development activities

Characteristics and Methods Instantaneous precipitation maps generated by LI data maps from operational
geostationary satellites “calibrated” by precipitation measurements.

The output will show the field of convective rainfall linked to lightning.

Comments The methods is based on Tapia model (Tapia et al., 1998) and an initial calibration has to be
performed.

Generation frequency 10 min

Input data LI on MTG
FCl on MTG

Dissemination

Format Means Type

NetCDF FTP, EUMETCast NRT

Accuracy

Threshold

RR >1 mm/h FSE% = 200% (TBC)

Validation method Meteorological radar and rain gauge; use of spaceborne precipitation radar

(TRMM and/or GPM) over Africa and Sothern Atlantic

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

LAT 60°S - 60°N, LON 60°W - 60°E (TBC) MTG-LI grid 30 min
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3.1.3.3 EPS-SG Dayl Sat A

3.1.3.3.1 (H70) P-IN-MWSI

H70 Precipitation rate at ground by EPS-SG cross-track scanner Microwave Sounder (MWS) P-IN-MWS
Type NRT
Application and users Hydrology

Oceanography

National meteorological services

Research & development activities

Characteristics and The MWS Day-1 algorithm estimates instantaneous precipitation rate from the MWS measured
Methods brightness temperatures. The algorithm is designed to operate on a global scale. The MWS Day-1
algorithm is based on the Artificial Neural Network (ANN) technique and will make full use of the
experience gained during the development of the P-IN-MHS and P-IN-ATMS products, for AMSU-
A/MHS and ATMS MW cross-track radiometers respectively.

Comments
Generation frequency Observing cycle 12 h on average (irregular distribution each day and across GEO full disk region).
Input data EPS-SG MWS brightness temperatures

Dissemination

Format Means Type

Values in grid points of specified coordinates in the orbital projection (NetCDF) FTP, EUMETCast NRT

Accuracy

Threshold Target Optimal

RR >1 mm/h FSE% = 200% (TBC) RR > 1 mm/h FSE% = 150% (TBC) RR > 1 mm/h FSE% = 100% (TBC)
Validation method Meteorological radar and rain gauge; use of spaceborne precipitation radar if available (e.g. GPM)

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Global MWS high frequency channels; variable along the scan. 150 min
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3.1.3.4

3.1.3.4.1 (H71) P-IN-MWI

EPS-SG Dayl Sat B

National meteorological services

Research & development activities

H71 Precipitation rate at ground by EPS-SG conical scanner Microwave Imager (MWI) P-IN-MWI
Type NRT
Application and users Hydrology

Oceanography

Characteristics and Methods

The MWI Day-1 algorithm estimates instantaneous precipitation rate from the MWI
measured brightness temperatures The algorithm is designed to operate on a global
scale. The MWI Day-1 algorithm is based on the Artificial Neural Network (ANN)
technique and will make full use of the experience gained during the development of
H-AUX-20 (GMI global auxiliary module).

Comments

Generation frequency

Observing cycle 12 h on average (irregular distribution each day and across GEO full

the orbital projection (NetCDF)

disk region).
Input data EPS-SG MWI
Dissemination
Format Means Type
Values in grid points of specified coordinates in FTP, EUMETCast NRT

Accuracy
Threshold Target
RR>1mm/h FSE% = 200% (TBC) RR>1mm/h FSE% = 150% (TBC) RR>1mm/h FSE% = 100% (TBC)

Validation method

Meteorological radar and rain gauge; use of spaceborne precipitation radar if available (e.g. GPM)

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

MWI high frequency channels

150 min
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3.1.3.5 MTG Day2

3.1.3.5.1 (H45) P-IN-FCI-MW

product)

H45 Precipitation rate at ground by MTG FCl supported by LEO/MW products (day 2 P-IN-FCI-MW

Type

NRT Level 2

Application and users

NRT applications, operational hydrology

Characteristics and

Level 2 MTG day-2 instantaneous precipitation rate provided at the FCI IR spatial and temporal

Methods resolution on the MTG Full Disc (60°S-67.5°N, 80°W-80°E) obtained from VIS/IR FCI measurements
based on a Machine Learning approach trained on observational datasets built from active and passive
MW precipitation rates estimates.

Comments

Generation frequency

10 min(instantaneous)

Input satellite data

MTG (FCI+Ll), H68 and GPCC first guess

Dissemination

Format Means Type
NetCDF HSAF FTP, EumetCast NRT Level 2
Accuracy

Threshold Target Optimal

RR > 1 mm/h FSE% = 200%

RR >1 mm/h FSE% = 150%

RR >1 mm/h FSE% = 100%

Validation method

Meteorological radar and rain gauge

over H SAF area for case studies; use of spaceborne

precipitation radar (GPM) for long term statistical analysis

Coverage, resolution and timeliness

Spatial coverage Spatial resolution

Timeliness

-67.5°N, LON 80°W -
80°E

MTG full disc LAT 60°S | MTG-FCI IR grid(2 km on average)

<4h
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3.1.3.5.2 (H46) P-AC-FCI-PMW

H46 Accumulated Precipitation at ground by MTG FCI supported by LEO/MW products P-AC-FCI-PMW
(day 2 product)
Type NRT Level 3

Application and users

NRT applications, operational hydrology

Characteristics and
Methods

MTG day 2 hourly and daily accumulated precipitation product based on temporal integration of P-IN-
FCI-MW (MTG day-2 product H45).

Comments

Generation frequency

1h (1h) 6 h( 24h)

Input satellite data MTG (FCI) H45

Dissemination

Format Means Type

NetCDF HSAF FTP, EumetCast NRT Level 3
Accuracy

Threshold Target Optimal

Correlation Coefficient for daily Correlation Coefficient for daily Correlation Coefficient for daily precipitation
precipitation only (> 1 mm/24h) precipitation only (> 1 mm/24h) >=0.60 | only (>1 mm/24h) >=0.70

>=0.50

Validation method Meteorological ground radar, rain gauge for case studies;Triple Collocation

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

MTG full disc LAT 60°S
-67.5°N, LON 80°W -
80°E

MTG-FCI IR grid(2 km on average) < 4h
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3.1.3.6

EPS-SG Day2 Sat A

3.1.3.6.1 (H72) P-IN-MWS

H72

Precipitation Rate at ground by EPS-SG MWS (day 2 product)

P-IN-MWS

Type

NRT Level 2

Application and users

NRT characterization and monitoring of precipitation; snowfall; input to MW-based Level 3 products
(H78, H79) and MTG  MW/IR products

Characteristics and
Methods

Global Level 2 day-2 instantaneous precipitation rate product for MWS based on a machine learning
techniques (Neural Network/Random Forest/Gradient Boosting) and trained on a global observational
datasets built from co-located observations of MWS and spaceborne radars (GPM DPR and Cloudsat or
EarthCare for high latitudes)

Comments

Generation frequency

MWS observing cycle-max 12 h(instantaneous)

Input satellite data

MWS on Metop-SG_A ECMWF Model derived variables

Dissemination

Format Means Type
NetCDF HSAF FTP, EumetCast NRT Level 2
Accuracy

Threshold Target Optimal

RR > 1 mm/h FSE% = 200% (TBC)

RR > 1 mm/h FSE% = 150% (TBC) RR > 1 mm/h FSE% = 100% (TBC)

Validation method

Meteorological radar and rain gauge networks for case studies; use of spaceborne
cloud/precipitation radars for long term statistical analysis

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

MWS high frequency channels(MWS grid) <2.5h
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3.1.3.7

EPS-SG Day2 Sat B

3.1.3.7.1 (H74) P-IN-MWI

H74

Precipitation Rate at ground by EPS-SG MWI (day 2 product)

P-IN-MWI

Type

NRT Level 2

Application and users

NRT characterization and monitoring of precipitation; snowfall; input to MW-based Level 3 products
(H78, H79) and MTG  MW/IR products )

Characteristics and
Methods

Global Level 2 day-2 instantaneous precipitation rate product for MWI and ICI based on a machine
learning techniques (Neural Network/Random Forest/Gradient Boosting) and trained on a global
observational datasets built from co-located observations of MWI and spaceborne radars (GPM DPR
and Cloudsat or EarthCare for high latitudes).

Comments

Generation frequency

MWI observing cycle-max 12 h(instantaneous)

Input satellite data

MWI and ICl on Metop-SG_B ECMWF Model derived variables

Dissemination

Format Means Type
NetCDF HSAF FTP, EumetCast NRT Level 2
Accuracy

Threshold Target Optimal

RR > 1 mm/h FSE% = 200% (TBC)

RR > 1 mm/h FSE% = 150% (TBC) RR > 1 mm/h FSE% = 100% (TBC)

Validation method

Meteorological radar and rain gauge networks for case studies; use of spaceborne
cloud/precipitation radars for long term statistical analysis

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

MWI high frequency channels(10 km) <2.5h
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3.1.3.7.2 (H75) P-AC-SCA-SM2R

H75

Soil Moisture-based rainfall product (SM2RAIN) for EPS-SG SCA

P-AC-SCA-SM2R

Type

offline Level 3

Application and users

Hydrology, Water management

Characteristics and
Methods

Global Level 3 product based only on soil moisture-derived estimates through the application of
SM2RAIN to SCA retrievals

Comments -

Generation frequency Daily

Input satellite data

SSM-SCA-DR1-TS6.25 (H125) and its successors and extensions

Dissemination

Format Means Type

NetCDF HSAF FTP, EumetCast offline Level 3
Accuracy

Threshold Target Optimal

Correlation Coefficient for daily
precipitation only (> 1 mm/24h)
>=0.50

Correlation Coefficient for daily

precipitation only (> 1 mm/24h) >=0.

60

Correlation Coefficient for daily precipitation
only (> 1 mm/24h) >=0.70

Validation method

only

Meteorological ground radar, rain gauge for case studies;Triple Collocation over LAND

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global (over land
only)

6.25 km on average

n.a.
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3.1.3.8 Late Run

3.1.3.8.1 (H44) P-AC-FCI-L

Ha44 Gauge adjusted accumulated precipitation at ground by blended MTG FCI IR / LEO P-AC-FCI-L
MW precipitation
Type offline Level 3
Application and users Hydrology, Water management
Characteristics and Gauge adjusted MTG day-1 daily accumulated precipitation product where a correction based on gauge
Methods data over the study area is applied
Comments Will be superseded by MTG FCI day 2 product (H47)
Generation frequency Daily( 24h)
Input data H42B

Dissemination

Format Means Type

NetCDF HSAF FTP, EumetCast offline Level 3
Accuracy

Threshold Target Optimal

Correlation Coefficient for daily
precipitation only (> 1 mm/24h)
>=0.50

Correlation Coefficient for daily

Correlation Coefficient for daily precipitation

precipitation only (> 1 mm/24h) >=0.65 | only (>1 mm/24h) >=0.75

Validation method

Meteorological ground radar, rain gauge for case studies Triple Collocation

Coverage, resolution and timeliness

Spatial coverage Spatial resolution

Timeliness

-67.5°N, LON 80°W -
80°E

MTG full disc LAT 60°S | MTG-FCI IR grid(2 km on average)

n.a.
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3.1.3.8.2 (H47) P-IN-FCI-MW-L

H47 Gauge adjusted accumulated precipitation at ground by MTG FCI supported by P-AC-FCI-MW-L
LEO/MW products

Type offline Level 3

Application and users Hydrology, Water management

Characteristics and Gauge adjusted MTG day 2 daily accumulated precipitation product where a correction based on gauge

Methods data over the study area is applied

Comments -

Generation frequency Daily(24 h)

Input data H46 and GPCC First Guess

Dissemination

Format Means Type

NetCDF HSAF FTP, EumetCast offline Level 3
Accuracy

Threshold Target Optimal

Correlation Coefficient for daily Correlation Coefficient for daily Correlation Coefficient for daily precipitation
precipitation only (> 1 mm/24h) precipitation only (> 1 mm/24h) >=0.60 | only (>1 mm/24h) >=0.70

>=0.50

Validation method Meteorological ground radar, rain gauge for case studies;Triple Collocation

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

MTG full disc LAT 60°S | MTG-FCI IR grid(2 km on average) n.a.
-67.5°N, LON 80°W -
80°E
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3.1.3.8.3 (H84) P-AC-SM2R-PMW-LG

H84 Gauge adjusted, Accumulated Precipitation from Passive Microwave/Soil Moisture P-AC-SM2R-PMW-LG
integrated rainfall product (global)

Type offline Level 3

Application and users Hydrology, Water management

Characteristics and Global Level 3 product based on the merging of passive microwave rainfall retrievals and soil moisture-
Methods derived estimates through the application of SM2RAIN algorithm to soil moisture retrievals. In addition,

a correction based on gauge data over the study area will be applied after rainfall estimation

Comments -

Generation frequency Daily

Input satellite data ASCAT (Metop-B, Metop-C), EPS-SG SCA P-AC-SM2R-PMW (H79), GPCC first guess

Dissemination

Format Means Type

NetCDF HSAF FTP, EumetCast offline Level 3

Accuracy

Threshold Target Optimal

Correlation Coefficient for daily Correlation Coefficient for daily Correlation Coefficient for daily precipitation

precipitation only (> 1 mm/24h) precipitation only (> 1 mm/24h) >=0.60 | only (>1 mm/24h) >=0.70

>=0.50

Validation method Meteorological ground radar, rain gauge for case studies; Triple Collocation for LAND
only

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Global 0.25° n.a.
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3.1.3.9 MW Based Level 3

3.1.3.9.1 (H78) P-IN-PMW

H78 Global Multi-sensor Intercalibrated Instantaneous Precipitation rate P-IN-PMW
Type NRT
Application and users Hydrology

Oceanography

National meteorological services

Research & development activities

Characteristics and Level 3 product providing gridded PMW precipitation rate (rainfall and snowfall)
Methods at regular time intervals. It is based on L2 instantaneous precipitation rate
estimates provided by P-IN-MWS (day-1 H70 and day-2 H72), P-IN-MWI (day-1
H71 and day-2 H74) operational products, and by P-IN-ATMS (H-AUX-18), P-IN-
AMSR2 (or P-IN-AMSR3) (H-AUX-17), P-IN-GMI (H-AUX-20) auxiliary modules,
combined and intercalibrated. For each 30 minute time interval, all orbits of LEO
satellite carrying PMW radiometers (MWI, MWS, AMSR2 (or AMSR3), GMI, ATMS)
globally available are considered, to provide one unique precipitation rate
estimate in each grid-box.

Comments H78 supersedes H68. H78 is particularly useful at high latitudes where products
based on GEO observations are not available or of lower quality and LEO
overpasses are more frequent. H78 incorporates also dedicated snowfall rate
estimation modules.

Generation frequency 0.5h

Input data P-IN-MWS (H70 or H72) and P-IN-MWI (H71 or H74) when available, P-IN-
ATMS (H-AUX-18), P-IN-AMSR2 replaced by P-IN-AMSR3 (H-AUX-17) when
available, P-IN-GMI (H-AUX-20)

Dissemination

Format Means Type

Values on a regular grid in Km FTP, EUMETCast NRT

NetCDF4

Accuracy

Threshold Target Optimal

Liquid: Liquid: Liquid:

PR>1mm/h FSE% = 200% PR>1mm/h FSE% = 150% PR>1mm/h FSE% = 100%

Solid: Solid: Solid:

PR>0.1 mm/h POD=0.65 PR>0.1 mm/h POD=0.7 PR>0.1 mm/h POD=0.8
FAR=0.35 FAR=0.3 FAR=0.2

Validation method Meteorological radar and rain gauges. Satellite-based radar (e.g., GPM-DPR, CPR

onboard CloudSat and Earth Care, PMR onboard FY-3G/3l)
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Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Global (two output files will be provided: Regular grid 25 km spaced (TBC) < 3 hours
one for the high latitudes only —
above/below 60°N/60°S, and one for the
whole globe)
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3.1.3.9.2 (H79) P-AC-SM2R-PMW-G

H79 Accumulated Precipitation from Passive Microwave/Soil Moisture integrated P-AC-SM2R-PMW-G
rainfall product (global)

Type offline Level 3

Application and users Hydrology, Water management

Characteristics and Global Level 3 product based on the merging of passive microwave rainfall retrievals and soil moisture-

Methods derived estimates through the application of SM2RAIN algorithm to soil moisture retrievals in a global

scale.

Comments

Generation frequency Daily

Input satellite data ATMS, AMSR2, GMI, MWS, MWI by mean of the input product H78

Dissemination

Format Means Type

NetCDF HSAF FTP, EumetCast offline Level 3
Accuracy

Threshold Target Optimal

Correlation Coefficient for daily
precipitation only (> 1 mm/24h)
>=0.50

Correlation Coefficient for daily
precipitation only (> 1 mm/24h) >=0.

Correlation Coefficient for daily precipitation
60 | only (>1 mm/24h)>=0.70

Validation method

Meteorological ground radar, rain ga

uge for case studies; Triple Collocation for LAND

only
Coverage, resolution and timeliness
Spatial coverage Spatial resolution Timeliness
Global 0.25° n.a.
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3.1.3.10 Data Record

H87 Accumulated Precipitation only rainfall ASCAT Data Record Over Land P-AC-SM2R-DR

Type Data Record

Application and users Hydrology, Water management

Characteristics and Global Level 3 product providing rainfall estimates since 2007, using all the available soil moisture data
Methods obtained through Metop and EPS-SG platform on a global scale — Data record

Comments Temporal coverage: 2007-2021 with daily temporal sampling

Generation frequency n. a.

Input satellite data Metop-A, Metop-B, Metop-C, EPS-SG SCA SSM-ASCAT-DR2022-TS12.5 (H121)

Dissemination

Format Means Type

NetCDF HSAF FTP Data Record

Accuracy

Threshold Target Optimal

Correlation Coefficient for daily Correlation Coefficient for daily Correlation Coefficient for daily precipitation

precipitation only (> 1 mm/24h) precipitation only (> 1 mm/24h) >=0.60 | only (>1 mm/24h) >=0.70

>=0.50

Validation method Meteorological ground radar, rain gauge for case studies; Triple Collocation for LAND
only

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Global (over land 0.1° n.a.
only)
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Please Note: following product is TBC

H189 Accumulated Precipitation only rainfall ASCAT Data Record Over Land V2 P-AC-ASCAT-DR

Type

Data Record

Application and users

Hydrology, Water management

Characteristics and
Methods

Global Level 3 product providing rainfall estimates since 2007, using all the available soil moisture data
obtained through Metop and EPS-SG platform on a global scale — Data record

Comments

Temporal coverage: 2007-2024 with daily temporal sampling

Generation frequency

n.a.

Input satellite data

Metop-A, Metop-B, Metop-C, EPS-SG SCA SSM-ASCAT-DR2022-TS12.5 (H121)

Dissemination

Format Means Type

NetCDF HSAF FTP Data Record
Accuracy

Threshold Target Optimal

Correlation Coefficient for daily Correlation Coefficient for daily Correlation Coefficient for daily precipitation
precipitation only (> 1 mm/24h) precipitation only (> 1 mm/24h) >=0.60 | only (>1 mm/24h) >=0.70

>=0.50

Validation method

Meteorological ground radar, rain gauge for case studies; Triple Collocation for LAND

only
Coverage, resolution and timeliness
Spatial coverage Spatial resolution Timeliness
Global (over land 0.1° n.a.
only)
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Please Note: following product is TBC

H191 Accumulated Precipitation only rainfall ASCAT Data Record Over land V1

P-AC-ASCAT+SCA-DR

Type

Data Record

Application and users

Hydrology, Water management

Characteristics and
Methods

Global Level 3 product providing rainfall estimates since 2007, using all the available soil moisture data

obtained through Metop and EPS-SG platform on a global scale — Data record

Comments

Temporal coverage: 2007-2025 with daily temporal sampling

Generation frequency

n.a.

Input satellite data

Metop-A, Metop-B, Metop-C, EPS-SG SCA SSM-ASCAT-DR2022-TS12.5 (H121)

Dissemination

Format Means Type
NetCDF HSAF FTP Data Record
Accuracy

Threshold Target Optimal

Correlation Coefficient for daily
precipitation only (> 1 mm/24h)

>=0.50

Correlation Coefficient for daily
precipitation only (> 1 mm/24h) >=0.60

Correlation Coefficient for daily precipitation
only (> 1 mm/24h) >=0.70

Validation method

only

Meteorological ground radar, rain gauge for case studies; Triple Collocation for LAND

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global (over land
only)

0.1°

n.a.
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Please Note: following product is TBC

H188 Accumulated Precipitation only rainfall ASCAT Extension Over Land P-AC-SM2R-EXT

Type

Offline

Application and users

Hydrology, Water management

Characteristics and
Methods

Global Level 3 product providing rainfall estimates since 2007, using all the available soil moisture data
obtained through Metop and EPS-SG platform on a global scale — Data record

Comments

Temporal coverage: extension of 2007-2021 with daily temporal sampling

Generation frequency

n.a.

Input satellite data

Metop-A, Metop-B, Metop-C, EPS-SG SCA SSM-ASCAT-DR2022-TS12.5 (H121)

Dissemination

Format Means Type

NetCDF HSAF FTP Offline

Accuracy

Threshold Target Optimal

Correlation Coefficient for daily Correlation Coefficient for daily Correlation Coefficient for daily precipitation
precipitation only (> 1 mm/24h) precipitation only (> 1 mm/24h) >=0.60 | only (>1 mm/24h) >=0.70

>=0.50

Validation method

Meteorological ground radar, rain gauge for case studies; Triple Collocation for LAND

only
Coverage, resolution and timeliness
Spatial coverage Spatial resolution Timeliness
Global (over land 0.1° n.a.
only)
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Please Note: following product is TBC

H190 Accumulated Precipitation only rainfall ASCAT Extension Over Land V2

P-AC-ASCAT-EXT

Type

Offline

Application and users

Hydrology, Water management

Characteristics and
Methods

Global Level 3 product providing rainfall estimates since 2007, using all the available soil moisture data

obtained through Metop and EPS-SG platform on a global scale — Data record

Comments

Temporal coverage: extension of 2007-2024 with daily temporal sampling

Generation frequency

n.a.

Input satellite data

Metop-A, Metop-B, Metop-C, EPS-SG SCA SSM-ASCAT-DR2022-TS12.5 (H121)

Dissemination

Format Means Type
NetCDF HSAF FTP Offline
Accuracy

Threshold Target Optimal

Correlation Coefficient for daily
precipitation only (> 1 mm/24h)

>=0.50

Correlation Coefficient for daily
precipitation only (> 1 mm/24h) >=0.60

Correlation Coefficient for daily precipitation
only (> 1 mm/24h) >=0.70

Validation method

only

Meteorological ground radar, rain gauge for case studies; Triple Collocation for LAND

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global (over land
only)

0.1°

n.a.




EUMETSAT

& HSAF

Product Requirement Document

Doc. No: SAF/HSAF/CDOP4/PRD
Issue: 3.0

Date 28/10/2025

Page: 44/122

Please Note: following product is TBC

H192 Accumulated Precipitation only rainfall ASCAT Extension Over land V1

P-AC-ASCAT+SCA-EXT

Type

Offline

Application and users

Hydrology, Water management

Characteristics and
Methods

Global Level 3 product providing rainfall estimates since 2007, using all the available soil moisture data

obtained through Metop and EPS-SG platform on a global scale — Data record

Comments

Temporal coverage: extension of 2007-2025 with daily temporal sampling

Generation frequency

n.a.

Input satellite data

Metop-A, Metop-B, Metop-C, EPS-SG SCA SSM-ASCAT-DR2022-TS12.5 (H121)

Dissemination

Format Means Type
NetCDF HSAF FTP Offline
Accuracy

Threshold Target Optimal

Correlation Coefficient for daily
precipitation only (> 1 mm/24h)

>=0.50

Correlation Coefficient for daily
precipitation only (> 1 mm/24h) >=0.60

Correlation Coefficient for daily precipitation
only (> 1 mm/24h) >=0.70

Validation method

only

Meteorological ground radar, rain gauge for case studies; Triple Collocation for LAND

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global (over land
only)

0.1°

n.a.
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3.1.4 Auxiliary Products/Modules

Several Auxiliary Products/Modules are generated and used as input for committed precipitation products. Such
Auxiliary Products/Modules are no expected to be operational. However, they will be made available for the
users who may find them useful for not-operational purposes (studies, research). They are here described and
listed in order to complete the informative content of the precipitation committed products.

The Level 2 PMW global precipitation rate retrieval algorithms for the operational radiometers ATMS (on board
U.S. SNPP, NOAA-20 and JPSS series), and AMSR-2 (on board GCOM-W), will be put in operation and provided
as auxiliary modules during the CDOP 4 (listed in Table below). These algorithms have a strategic role in the H
SAF precipitation product concept, which is funded on the exploitation of all available PMW throughout the
continuous evolution of the constellation of available satellites radiometers to guarantee always the highest
available temporal sampling of the precipitation (e.g., five satellites carrying ATMS will be launched within the
next 10 years). Moreover, interactions and collaborations with CM SAF aimed at the use of the PMW global Level
2 precipitation rate modules (in particular for high latitude precipitation and snowfall), for the generation of CM
SAF global precipitation climate data record, are foreseen during CDOP 4 (see Section 2.2.1.7.3).

The new AMSR2 and ATMS auxiliary modules, together with the auxiliary module for GPM-CO GMI, already
available during the CDOP 3, and the global EPS-SG Level 2 MW products (day-1 and day-2), will provide the
input for all the CDOP 4 multi-platform products (MW/IR for MTG and MSG and global Level 3 MW-based). In
addition, the new auxiliary module providing global Level 3 MW-based daily mean precipitation (P-DM-PMW),
to be used as input for P-AC-SM2R-PMW (H79), will be also developed during CDOP 4.

The previous versions of ATMS and AMSR2 PMW precipitation algorithms (Casella et al., 2017, Sano et al., 2016)
and the Level 3 MW-based daily mean precipitation (P-DM-PMW, H-AUX-67), developed for the H SAF extended
area, will be superseded when the corresponding global versions will be available.

Group ID Acronym Description Input/ Heritage/ Comments
L Modules f h EO/LE
New CDOP 4 Precipitation rate at ground Inolcjtu' Ziﬂg;?ztoirGGCgl\//l-V\?
Auxiliary H-AUX-200 P-IN-AMSR2 by MW conical scanners P . .
Modules AMSR2 (global) Bayesian algorithm
& Quality and phase Flag provided
Modules for other GEO/LEO
New CDOP 4 Precipitation rate at ground | Input: ATMS on SuomiNPP, NOAA-
Auxiliary H-AUX-201 P-IN-ATMS by MW cross-track | 20, JPSS
Modules scanners ATMS (global) Neural Network Algorithm
Quality and Phase Flag provided
Grldt.je.d ' 24h mean EPS-SG day2
New CDOP 4 precipitation based on Input: P-IN-PMW (H78)
Auxiliary H-AUX-202 P-DM-PMW |nter.ca.\llbrated .PMW Used as input to P-AC-SM2R-PMW
Modules precipitation rate estimates
(H79)
(global)
Modules for other GEO/LEO
PMW Level 2
CDOP 3 Precipitation rate at ground | AMSUA-MHS on Metop and NOAA
Auxiliary H-AUX-20 P-IN-GMI by MW conical scanner GMI | A: H SAF Area
Modules (global) B: Full Disc validated on H SAF area
Neural Network Algorithm
Quality and Phase Flag provided
CDOP 3 Precipitation rate at ground LMet\)/ceiIu;es for other GEQ/LEO PMW
Auxiliary H-AUX-17 P-IN-AMSR2 by MW conical scanners Input: AMSR-2 on GCOM-W
Modules AMSR2 . .
Bayesian algorithm
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Group ID Acronym Description Input/ Heritage/ Comments

Quality and phase Flag provided
(TO BE SUPERSEDED WHEN global
P-IN-AMSR2 will be available)

Modules for other GEO/LEO MW-
based Level 3

Gridded 24h el e e

CDOP 3 s Derived from P-IN-SSMIS, P-IN-MHS
o precipitation rate based on ! !

Auxiliary H-AUX-67 P-DM-PMW intercalibrated PMW P-IN-ATMS, H-AUX-17, H-AUX-20

Modules Used as input to H64 (TO BE

precipitation rate estimates
SUPEERSEDED when the global P-

DM-PMW (H-AUX-202) will be
available)

Table 2 CDOP 3 H SAF Auxiliary modules used as input for committed precipitation products (in blue auxiliary modules
that will be superseded by their global versions)

Furthermore, following auxiliary data record will be provided as auxiliary data for hydrological

calibration:
H-AUX-92 Data record of gauge adjusted accumulated Precipitation at ground by blended SEVIRI P-AC-SEVIRI-PMW-
IR / LEO MW precipitation and morphologic information DR
Type Data Record
Application and users Hydrology, Water management, support to NRT hydrological applications
Characteristics and Gauge adjusted accumulated Precipitation at ground by blended MW and IR — Data record
Methods
Comments -
Generation frequency 1h (1h) 6 h ( 24h)
Input satellite data MSG SEVIRI H60B, GPCC first guess

Dissemination

Format Means Type

NetCDF HSAF FTP offline Level 3
Accuracy

Threshold Target Optimal

Correlation Coefficient for daily Correlation Coefficient for daily Correlation Coefficient for daily
precipitation only (> 1 mm/24h) >=0.50 precipitation only (> 1 mm/24h) >=0.60 | precipitation only (> 1 mm/24h) >=0.70

Validation method Meteorological ground radar, rain gauge for case studies; Triple Collocation

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

MSG full disc LAT 60°S - MSG-SEVIRI IR grid(3 km on SSP) n.a.
67.5°N, LON 80°W - 80°E
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3.2 Products Group Soil Moisture

3.2.1So0il Moisture Products list

Soil moisture (SM) is a key parameter for flood forecasting and numerical weather prediction systems.
EUMETSAT H SAF products give information on both Surface Soil Moisture (SSM) and Root Zone Soil
Moisture (RZSM). The Level 2 SSM products are derived from Level 1 scatterometer observations using
the EUMETSAT H SAF TU Wien change detection approach (Wagner et al., 1999; 1999a; 1999b; 2013)
and measure the soil water content in the top soil layer (1-2 cm) expressed in degree of saturation. The
coarse scale scatterometer observations can be combined with SAR backscatter measurements
(ENVISAT ASAR, Sentinel-1) and upscaled to produce higher resolution Level 3 SSM products. The Level
3 RZSM products are derived from assimilating Level 2 SSM products using a designated land surface
data assimilation system for H SAF. They consist of daily global SM fields over 4 layers in the root-zone,
i.e. from the surface down to approx. 3 m.

The Level 2 and Level 3 near real-time SSM products are generated by EUMETSAT and ZAMG,
respectively. TU Wien is responsible for the overall SSM product development and the generation of
the SSM data record products. In case of the RZSM products, ECWMF takes care of the product
development, as well as the near real-time and data record product generation.

The H SAF soil moisture products are provided at various spatial scales (50 km to 1 km) and soil layers
(near-surface to root zone region). They serve first and foremost operational near real-time (NRT)
users, like national or international meteorological agencies. In the scientific domain the products have
been subject to numerous validation studies and have found a wide variety of applications, including
runoff forecasting, yield monitoring, social risk assessment, hydrologic modelling and precipitation

estimation.

At present, the main operational data source for the soil moisture product group is the Advanced
Scatterometer (ASCAT) onboard the Metop (Meteorological Operational platform) polar-orbiting
series of satellites. Starting in 2024, the EPS Second Generation (Metop-SG) series of satellites will
ensure the continuity of meteorological and hydrological observations with improved accuracy,
resolution and dynamic range of the measurements. Preparation of products and services based on
the next generation of instruments within Metop-SG (SCA) began in CDOP-3 and is continued in CDOP-
4. One aim is to develop and maintain compatible soil moisture products which allow users to
smoothly transition to the next generation of products. On the other hand, Metop-SG SCA soil moisture
products will take advantage of the new instrument characteristics (e.g. additional VH channel on the
mid beam) to deliver further improved soil moisture products. The Metop-SG SCA soil moisture
products should be operational from CDOP-4, as soon as Metop-SG B1 is launched (the Metop-SG B1
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satellite

will  be

launched not earlier

than January 2025

https://www.eumetsat.int/our-

satellites/metop-series?sjid=future), without any gap to the current Metop ASCAT soil moisture

products.

The soil moisture product suite can be divided into two sub-groups. The first group contains the 50 km

to 1 km surface soil moisture products, while the second contains root-zone soil moisture products

which provide information about the first metre of soil, at a spatial resolution of 10 km. In the

following, the detailed soil moisture product list is presented:

SOIL MOISTURE PRODUCTS
Group ID Acronym Product names Input/ Heritage/ Comments
Downscaled NRT surface soil
. moisture product at 1 km x 1 km
CDOP 3 HOS SSM ASCAT | Disaggregated Metop ASCAT NRT spatial resolution.
Product NRT DIS SSM at 1 km NRT . .
Profile Soil wetness produced by
Assimilating SSM ASCAT-B NRT
Orbit SSM product in NRT with a
spatial sampling of 25 km
CDOP 3 H103 SSM-ASCAT- | Metop-B  ASCAT NRT SSM orbit | Existing ASCAT product
Product B-NRT-025 | geometry 25 km sampling developed in cooperation
between EUMETSAT and TU
Wien outside H SAF
ASCAT-C- . . .
CDOP 3 H104 |  NRT-SSM- Metop-C ASCAT NRT SSM 12.5 km | Orbit SSM product in NRT with a
Product sampling spatial sampling of 12.5 km
012.5
ASCAT-C- . . .
CDOP 3 Metop-C ASCAT NRT SSM 25 km | Orbit SSM product in NRT with a
H105 NRT-SSM- . . .
Product 075 sampling spatial sampling of 25 km
CDOP 3 H122 ASCAT-SSM- | Metop ASCAT Surface Soil Moisture | Orbit SSM product in NRT with a
Product NRT-6.25 NRT 6.25 km sampling spatial sampling of 6.25 km.
Soil Wetness Profile Index in the roots
CDOP 3 14 SM-DAS-2 region retrieved by Metop ASCAT | Profile Soil wetness produced by
Product surface  wetness  scatterometer | Assimilating SSM ASCAT-B NRT
assimilation method
Orbit SSM product in NRT with a
spatial sampling of 12.5 km
CDOP 3 H16 SSM-ASCAT- | Metop-B ASCAT NRT SSM orbit | Existing ASCAT product
Product B-NRT-012.5 | geometry 12.5 km sampling developed in cooperation
between EUMETSAT and TU
Wien outside H SAF
Heritage from SM-DAS-2, with
CDOP 3 RZSM- Metop ASCAT NRT Root Zone Soil | optimized production chain,
Product H26 | ASCAT-NRT- | Moisture Profile Index 10km | spatial resolution increased to
10 resolution 10km and reduced latency to
12h
CDOP 3 ASCAT-NRT- | Disaggregated Metop ASCAT NRT .
Product | 22 | SSM-DIS-V2 | SSM (Version 2) Heritage from HO8
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SOIL MOISTURE PRODUCTS

Group ID Acronym Product names Input/ Heritage/ Comments
Preprocessing of downscaling
parameters derived from
Sentinel-1 SAR backscatter
observations

ASCAT SSM . .

CDOP3 | 1179 | NRT12.5 km | MetoP ASCAT Surface Soil Moisture | [\ oo ¢ ¢ 116 and H104.

Product V2 Near Real-Time 12.5 km sampling V2

EPS-SG .

Davl Sat H73 SSM-SCA- Disaggregated Metop-SG SCA NRT | Metop SG

B y NRT-DIS SSM at 1 km Heritage of SSM ASCAT NRT DIS

EPS-SG .

Davl Sat H80 SSM-SCA-1B- | Metop-SG SCA-1B NRT SSM orbit | Metop SG

B y NRT-06.25 | geometry 6.25 km sampling Heritage of SSM ASCAT NRT

EPS-SG .

Davl Sat H81 SSM-SCA-1B- | Metop-SG SCA-1B NRT SSM orbit | Metop SG

B ¥ NRT-012.5 | geometry 12.5 km sampling Heritage of SSM ASCAT NRT

EPS-SG RZSM-SCA- SM—H.7.6 root zone 50|I. moisture EPS-SG

Day2 Sat | H76 NRT-10 transition to SCA (resolution 10 km, Heritage of SM-DAS-2

B accuracy R > 0.65) (SCA) &

Scatterometer Root Zone Soil
Data RZSM-SCAT- | Moisture (RZSM) Data Record, based EPS-SG
Record H77 ASCAT-SCA- | on ERS-SCAT, Metop ASCAT and EPS- Heritage of SM-DAS-3
DR-10km | SG SCA assimilation, at 10km &
resolution
EPS-SG Metop-SG SCA Neural Network NRT
RZSM-SCA- . . .
Day2 Sat | H88 Root Zone Soil Moisture Profile Index | SCA on Metop-SG (L1b SZF)
NN-NRT-10 :

B 10 km sampling

CDOP 3 ASCAT Metop ASCAT Surface Soil .

. . SSM dat d for th d

Data H119 | SSM CDR Moisture Climate Data Record v6 ata record ror=he perio

. 2007-01-01 to 2020-12-31

Record v6 12.5km | 12.5 km sampling

003 || ST et AT S S8 e ot s s

' . ASCAT DR2021 TS12.5

Record km 12.5 km sampling

CDOP 3 ASCAT SSM | Metop ASCAT Surface Soil Moisture .

. SSM data record for the period

Data H121 | CDRv612.5 Cllmat'e Data Record v7 12.5 km 5007-01-01 to 2021-12-31

Record km) sampling

IS\ACE?:'?JSemet(T;ZSMR)OOtCIirr%:tr:ae DSa(:;I RZSM data record based on ERA-

CDOP 3 . SCAT, ASCAT-A/B/C with

Data H141 RZSM- Record 10km resolution, based on optimized production chain and

DR2019-10 | ERS/SCAT, and Metop ASCAT | °P produc
Record L. . increased resolution to 10km,
assimilation, at 10km resolution, for covering 1992-2018
1992-2018 &
CDOP 3 Scatterometer Root Zone Soil .
Data H142 RZSM-DR- Moisture (RZSM) Data Record 2019 Extension of RZSM-DR2019-10 to
EXT-10 : ) 2021
Record extension, 10km resolution
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SOIL MOISTURE PRODUCTS

Group ID Acronym Product names Input/ Heritage/ Comments
Data H125 SSM-SCA- Metop-SG SCA DR1 SSM time series | Metop SG
Record DR1-TS6.25 | 6.25 km sampling Heritage of SSM ASCAT DR
Data H126 SSM-SCA- Metop-SG SCA DR1 SSM time series | Metop SG
Record DR1-TS12.5 | 12.5 km sampling Heritage of SSM ASCAT DR
Data ASCAT SSM | Metop ASCAT Surface Soil Moisture
Record H129 DRv16.25 | Data Record vl 6.25 km sampling ASCAT on Metop (L1b SZF)
Data SCAT-ASCAT- | SCAT-ASCAT-SCA Surface Soil | Scatterometer observations
H137 | SCADRvl Moisture Data Record vl 12.5 km | from ERS-1/2, Metop-A/B/C,
Record .
12.5 sampling Metop-SG
ERS1/2-SCAT (1992-2006),
RZSM-SCAT- Sca'Fterometer Root Zone Soil ASCAT on Metop-A (2006-2022),
Data ASCAT- Moisture Metop-B (2015-2022) and
Record H145 CDOPA-DR- (RZSM) Data Record, based on ERS- Metop-C (2019-2022) -
10 SCAT, and Metop ASCAT Heritage of H27/H140
assimilation, 10km sampling (cDoP2/CDOP-3) and
H141/H142 (CDOP-3)
Scatterometer Root Zone Soil | ERS1/2-SCAT (1992-2006)ASCAT
Data RZSM-SCAT- | Moisture (RZSM) Data Record, based | on Metop-A (2006-2025),
Record H91 | ASCAT-SCA- | on ERS-SCAT, Metop ASCAT and | Metop-B (2015-2025) and
NN-DR-10 Metop-SG SCA, neural network, | Metop-C (2019-2025)Metop-SG
10km sampling SCA (2025)
RZSM-SCAT- Sca"cterometcer Root Zone Soil ASCAT on Metop-A, Metop-B
ASCAT- Moisture Climate Data Record and Metop-C (2023-2026) -
Offline H146 CDOPA-DR- extension, based on ERS-SCAT and Heritage of H27/H140
EXT-10 Metop ASCAT assimilation, 10km (cboP2/CDOP-3) and
sampling H141/H142 (CDOP-3)
Scatterometer Root Zone Soil
' RZSM-SCAT- M0|stu.re (RZSM) Data Record ASCAT on Metop-B/C (2025-
Offline H89 | ASCAT-SCA- | extension, based on ERS-SCAT, 2026)Metop-5G SCA (2025-2026)
DR-EXT-10 | Metop ASCAT and Metop-SG SCA
assimilation, 10km sampling

Acronyms Legenda:

Table 3 H SAF Soil Moisture Product List

SM-<input data>-<processing type>-<orbit/spatial sampling>-<type>

<Input data>

<processing type>
<orbit/spatial sampling type>

<type>

ASCAT-A = ASCAT on Metop-A, ASCAT-B=ASCAT on Metop-B, ASCAT-C =
ASCAT on Metop-C. SCA = SCA on Metop-SG

DIS = Disaggregated, DAS = Data Assimilation

O=0rbit product. 6.25 = Spatial sampling of 6.25 km, 12.5 = Spatial sampling
of 12.5 km, 25 = Spatial Sampling of 25 km

NRT= Near Real Time. DR = Data Record, DR EXT = Offline (Data Record
Extension)

3.2.2Soil Moisture Accuracy Values
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During Development Phase and CDOP1, Accuracy Requirements for products H14 SM-DAS-2 and HO8
SSM ASCAT NRT DIS were given in volumetric unit (m3m=3) and the main score to be evaluated was the
Root Mean Square Difference (RMSD), supportive scores being: the Mean Error (or bias, ME), the
Standard Deviation (SD) and the Correlation Coefficient (CC).

The first definition of H SAF soil moisture (SM) validation goals stems to a large extent from the efforts
to build the SMOS and SMAP satellites that both aim to retrieve the absolute volumetric soil moisture
content with an RMSD of 0.04 m3m-3. But considering the evolution of the literature on this topic over
the last few years one can clearly see a shift in the way of how the validation of remotely sensed /
modelled soil moisture data is being regarded. RMSD by itself is not sufficient, other measures such as
CC are also important, and for some applications even more important than the RMSD (Entekhabi et
al., 2010; Brocca et al., 2011).

Several authors have demonstrated that local measurements could be used to validate model output
as well as remotely-sensed SM at a different scale (e.g. Albergel et al, 2009, 2010; Rudiger et al., 2009;
Brocca et al, 2010a; 2011). However, spatial variability of SM is very high. Precipitation,
evapotranspiration, soil texture, topography, vegetation and land use could either enhance or reduce
the spatial variability of SM depending on how it is distributed and combined with other factors
(Famiglietti et al., 2008; Brocca et al., 2010b, 2012). Differences in soil properties could imply important
variations in the mean and variance of SM, even over small distances. Each SM data set is characterized
by its specific mean value, variability and dynamical range. Saleem and Salvucci (2002) and Koster et
al. (2009, 2011) suggested that the true information content of modelled SM does not necessarily rely
on their absolute magnitudes but instead on their time variation. The latter represents the time-
integrated impacts of antecedent meteorological forcing on the hydrological state of the soil system
within the model.

The high spatial variability of in situ SM used for validation as well as SM data set specific characteristics
suggests that the Correlation Coefficient (CC) should be the main score to be evaluated. On this basis
the SM products development and validation groups proposed to change the main score to evaluate
the "Product Requirements" for HO8 and H14 products from the RMSD to the CC. It is noted that a
sufficiently long period of time is needed to calculate the scores (periods of at least 12 months are
needed).

Recent advances in triple collocation (TC) analysis have shown that error estimates can be presented
and interpreted using a signal-to-noise (SNR) metric [RD 27]. The TC analysis is a method for estimating
the random error variances of three collocated data sets of the same geophysical variable. It does not
require the availability of a high-quality reference data set and has therefore evolved as one the most
important evaluation methods in earth observation. In TC analysis, the mean squared random error of
all three data sets (i.e. the error variance 62 = (£2)) are estimated individually. The most common way
to solve for the error variance is by cross-multiplying differences between the three a-priori rescaled
data sets. The TC analysis has some fundamental underlying assumptions: (i) linearity between the true
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geophysical signal, (ii) signal and error stationarity, (iii) independence between the errors and the
geophysical signal (error orthogonality), and (iv) independence between the errors of the three data
sets (i.e. zero error cross-correlation). The result of the TC analysis, i.e. the error estimates, can be
presented in various ways. Typical representation have been the absolute and relative error variance,
however, more recent a logarithmic signal-to-noise ratio (SNR) metric has been proposed [RD 27]. The
SNR allows a straightforward interpretation of the TC results, since e.g. 0 dB corresponds to a signal
variance which is equal to the noise variance, or 3 dB corresponds to a signal variance which is twice
as high as the noise variance.

The SNR metric will be used together with the Correlation Coefficient (CC) as the main score to be
evaluated by the SM products developer and validation groups. In the following section, the
requirements of each soil moisture product indicate which metric shall be used as the primary target.

Metric Threshold accuracy Target accuracy Optimal accuracy
CC 0.50 0.65 0.80
SNR 0dB 3dB 6 dB

3.2.1So0il Moisture products requirements

3.2.1.1 CDOP 3 Products

3.2.1.1.1 (HO8) SSM ASCAT NRT DIS

HO8 Disaggregated Metop ASCAT NRT SSM at 1 km SSM ASCAT NRT DIS
Type NRT Product
Application and users Operational hydrological units

Climatology

Research & development activities

Characteristics and Methods | Derived from the Metop-B ASCAT NRT soil moisture 25 km sampling product limited to the H SAF
area. Maps of the soil moisture content in the surface layer (0-2 cm) generated from the Advanced
Scatterometer (ASCAT) processed shortly after each satellite orbit completion. It is generated by
disaggregating the Metop-B ASCAT NRT soil moisture 25 km sampling product, to 0.5-km sampling
with downscaling parameters derived from ENVISAT ASAR (C-band).

Comments Processing implying heavy support from external data, including SAR imagery, for building the
database.
Generation frequency On completion of each orbit Each orbit lasts 101 minutes (orbital period), resulting in ca. 14

orbits/day. The orbital files are split into 3-minute-files, over the H SAF area (Europe) there are ca.
42 files/day available. Observing cycle over Europe: 36 h (full geographical coverage).

Input satellite data ASCAT on Metop-B

Dissemination
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Format Means Type
Values in grid points of specified coordinates in the orbital projection (BUFR) FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50

Correlation coefficient (CC): 0.65

Correlation coefficient (CC): 0,80

Validation method

In-situ measurements (e.g. Time Domain Reflectometers (TDR)), Output of hydro-
meteorological models, Satellite data (e.g. SMOS)

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

H SAF area

Resolution: 1 km x 1 km
Spatial sampling: 0.5 km

130 min
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3.2.1.1.2 (H14) SM-DAS-2

H14 Soil Moisture Profile Index in the roots region retrieved by surface wetness SM-DAS-2

scatterometer assimilation method

Type

NRT Product

Application and users

Operational hydrological units
Climatology
Research & development activities

Characteristics and Methods | Analysed liquid soil moisture profile index for four different soil layers (covering the root zone from

the surface to ~ 3 metres) generated by the ECMWF soil moisture assimilation system at 24 hour
time steps.

The analysed soil moisture fields are based on a modelled first guess, the screen-level temperature
and humidity analyses, and the ASCAT-derived surface soil moisture. They are then re-scaled soil
wetness index by normalising by the saturated soil moisture value as a function of soil type.

The Global product is generated starting from the Global surface soil moisture product available
from EUMETCast

Comments

Product development initially based on ERS-1/2 AMI-SCAT.

Generation frequency

Model output at 24-h intervals

Observing cycle ~ 24 h (NWP model assimilation / stabilisation process)

Input satellite data

ASCAT on Metop

Dissemination

Format Means Type
Values in grid points on a Gaussian grid, GRIB format FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50 Correlation coefficient (CC): 0.65 Correlation coefficient (CC): 0.80

Validation method

Comparison with in situ measurements (e.g. Time Domain Reflectometers (TDR)), ), for
both surface and root zone.

Triple collocation for the surface layer of the product (Validation cluster)

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

global

Horizontal resolution: 25km 24 to 36 hours

Vertical resolution: 4 layers in the range surface t02.89m: layer-1 (0-7cm), layer-2 (7-
28cm), layer-3 (28-100cm) and layer-4 (100-289cm).
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3.2.1.1.3 (H16) SSM-ASCAT-B-NRT-012.5

H16

Metop-B ASCAT NRT SSM orbit geometry 12.5 km sampling

SSM ASCAT-B NRT 012.5

Type

Product

Application and users

Operational hydrological units
Climatology
Research & development activities

Characteristics and
Methods

Soil moisture content in the surface layer (0.5-2 cm)

Unit: degree of saturation (0 — 100 %)

Commitment and validation restricted to following conditions:
e low to moderate vegetation regimes

e unfrozen and no snow

e low to moderate topographic variations

e no wetlands and coastal areas

Comments

ASCAT product developed in cooperation between EUMETSAT and TU Wien

Generation frequency

On completion of each orbit

Input satellite data

ASCAT on Metop-B and Metop-C

Dissemination

Format

Means Type

Native, NetCDF)

Values in grid points of specified coordinates in the orbital projection (BUFR, EPS

FTP, EUMETCast NRT

Accuracy

Threshold

Target Optimal

Signal to noise ratio: 0 dB

Signal to noise ratio: 3 dB Signal to noise ratio: 6 dB

Validation method

Triple collocation applied to :
Metop ASCAT NRT SSM Product (this product)
Land surface model SM simulation

Passive microwave satellite SM retrievals
Additionally in-situ observations, in particular quality controlled, long term sites will be
used to confirm the validation results.

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

Resolution: 25-34 km x 25-34 kmSpatial

12.5 km

2h
sampling:
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3.2.1.1.4 (H26) RZSM-ASCAT-NRT-10

H26 Metop ASCAT NRT Root Zone Soil Moisture Profile Index 10km resolution RZSM-ASCAT-NRT-10
Type NRT Product
Application and users Operational hydrological units

Climatology

Research & development activities

Characteristics and Methods | Analysed liquid soil moisture profile index for four different soil layers (covering the root zone from
the surface to ~ 3 metres) generated by the ECMWF soil moisture assimilation system at 24 hour
time steps.

The analysed soil moisture fields are based on a modelled first guess, the screen-level temperature
and humidity analyses, and the ASCAT-derived surface soil moisture. They are then re-scaled soil
wetness index by normalising by the saturated soil moisture value as a function of soil type.

The Global product is generated starting from the EUMETCast SSM product

Comments Heritage from H14 which was at lower resolution and longer timeliness

Generation frequency Model output at 24-h intervals

Observing cycle ~ 24 h (NWP model assimilation / stabilisation process)

Input satellite data H102 (ASCAT-A) and H103 (ASCAT-B); and H105 (ASCAT-C) when available

Dissemination

Format Means Type

Values on regular 0.1° lat/lon grid, in NetCDF files and Tco1279 grid in GRIB FTP, EUMETCast NRT

files

Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50 Correlation coefficient (CC): 0.65 Correlation coefficient (CC): 0.80
Validation method Comparison with in situ soil measurements from available networks (e.g. Time Domain

Reflectometers, TDR), for both surface and root zone.

Triple collocation for the surface layer of the product (Validation cluster)

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Global Horizontal resolution: 0.1 degrees (~10km) 12h

Vertical resolution: 4 layers in the range surface t02.89m: layer-1 (0-7cm), layer-2 (7-
28cm), layer-3 (28-100cm) and layer-4 (100-289cm).
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3.2.1.1.5 (H28) SSM-ASCAT-DIS-V2

H28

Disaggregated Surface Soil Moisture Near Real-Time 0.5 km V2

ASCAT DIS SSM NRT 0.5
km V2

Type

NRT

Application and users

Operational hydrological units
Climatology

Research & development activities

Characteristics and Methods

Derived from ASCAT SSM NRT 6.25 km (H122) product using downscaling parameters derived from

SAR backscatter data (Sentinel-1). Soil moisture content in the surface layer (<5 cm)

Unit: degree of saturation (0 — 100 %)

Commitment and validation restricted to following conditions:

e low to moderate vegetation regimes

e unfrozen and no snow

e |ow to moderate topographic variations

e no wetlands and coastal areas

Comments

Supersedes HO8

Generation frequency

Input satellite data

ASCAT data from Metop prime satellite and ASCAT data from additional Metops if available

Dissemination

Format

Means Type

NetCDF following CF convention, Equi7Grid 600x600 km tiles

FTP, EUMETCast NRT

Accuracy

Threshold

Target

Optimal

Correlation coefficient (CC): 0.50

Correlation coefficient (CC): 0.65

Correlation coefficient (CC): 0,80

Validation method

meteorological models, Satellite data

In-situ measurements (e.g. Time Domain Reflectometers (TDR)), Output of hydro-

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

25°N to 75°N, 25°W to 45°E

km / 1-5 km

2h

3.2.1.1.6 (H105) ASCAT-C NRT SSM 025
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H105 Metop-C ASCAT NRT SSM 25 km sampling

ASCAT-C NRT SSM 025 km

Type

Product

Application and users

Operational hydrological units
Climatology

Research & development activities
ECMWF

Characteristics and

Soil moisture content in the surface layer (<5 cm)
Unit: degree of saturation (0 — 100 %)

Methods
Commitment and validation restricted to following conditions:
e |ow to moderate vegetation regimes
e unfrozen and no snow
e low to moderate topographic variations
e no wetlands and coastal areas
Comments ASCAT product developed in cooperation between EUMETSAT and TU Wien

Generation frequency

PDU frequency (~3 min)

Input satellite data

Metop-C / ASCAT

Dissemination

Format Means Type
Values in grid points of specified coordinates in the orbital projection (BUFR, EPS FTP, EUMETCast NRT
Native, NetCDF)

Accuracy

Threshold Target Optimal

Signal to noise ratio: 0 dB

Signal to noise ratio: 3 dB

Signal to noise ratio: 6 dB

Validation method

Triple collocation applied to :

(e.g. Noah GLDAS

. Metop ASCAT NRT SSM Product (this product)
. Land surface model SM simulation (e.g. Noah GLDAS)
. Passive microwave satellite SM retrievals (e.g. ESA CCl Passive SM)

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

Spatial resolution:
50 km x 50 km
Spatial sampling:
25 km

2h
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3.2.1.1.7 (H29) ASCAT SSM NRT 12.5 km V2

H29 Metop ASCAT Surface Soil Moisture Near Real-Time 12.5 km ASCAT SSM NRT 12.5 km V2
sampling V2
Type NRT Product

Application and users

Operational hydrological units

Climatology

Research & development activities

UK Met Office (global and regional (UKV) operational NWP forecasting systems) -

Characteristics and Methods

Soil moisture content in the surface layer (<5 cm)
Unit: degree of saturation (0 — 100 %)
Commitment and validation restricted to following conditions:
- low to moderate vegetation regimes
- unfrozen and no snow
- low to moderate topographic variations
- no wetlands and coastal areas
These products are the successors of H16 and H104. Before the old products (H16 and
H104) are discontinued, the new data streams including 12.5 and 6.25 will be needed for at

e least one year and longer if possible.

Comments

Geolocated on fixed Earth Grid with approximately 12.5 km sampling

Generation frequency

Input satellite data

ASCAT data from Metop prime satellite and ASCAT data from additional Metops if available

Dissemination

Format

Means Type

NetCDF following CF convention, BUFR

FTP, EUMETCast NRT

Accuracy

Threshold

Target Optimal

Signal to noise ratio: 0 dB

Signal to noise ratio: 3 dB Signal to noise ratio: 6 dB

Validation method

Triple collocation estimating Signal-to-Noise Ratio:
- ASCAT SSM NRT 12.5 km (this product)
- Land surface model SM simulation (e.g. Noah GLDAS)
- Passive microwave satellite SM retrievals (e.g. ESA CCl Passive SM) (e.g. Noah GLDAS

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

12.5 km /25 km 90% of the data to be
available

within 115 minutes of
sensing

time (assuming 1 dump per
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orbit)
90% of the data within 70

minutes of sensing (2 dumps

per
orbit)
3.2.1.1.8 (H103) SSM ASCAT-B NRT 025
H103 Metop-B ASCAT NRT SSM orbit geometry 25 km sampling SSM ASCAT-B NRT 025

Type

Product

Application and users

Operational hydrological units
Climatology
Research & development activities

Characteristics and

Soil moisture content in the surface layer (0.5-2 cm)

Methods Unit: degree of saturation (0 — 100 %)
Commitment and validation restricted to following conditions:
e low to moderate vegetation regimes
e unfrozen and no snow
e low to moderate topographic variations
e no wetlands and coastal areas
Comments ASCAT product developed in cooperation between EUMETSAT and TU Wien

Generation frequency

On completion of each orbit

Input satellite data

ASCAT on Metop-B and Metop-C

Dissemination

Format Means Type
Values in grid points of specified coordinates in the orbital projection (BUFR, EPS FTP, EUMETCast NRT
Native, NetCDF)
Accuracy
Threshold Target Optimal
Signal to noise ratio: 0 dB Signal to noise ratio: 3 dB Signal to noise ratio: 6 dB
Validation'method Triple collocation applied to :

. Metop ASCAT NRT SSM Product (this product)

. Land surface model SM simulation

3 Passive microwave satellite SM retrievals

Additionally in-situ observations, in particular quality controlled, long term sites will be
used to confirm the validation results.

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

Resolution: 50 km x 50 km 2h

Spatial sampling: 25 km
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3.2.1.1.9 (H104) ASCAT-C NRT SSM 012.5

H104

Metop-C ASCAT NRT SSM 12.5 km sampling

ASCAT-C NRT SSM 012.5
km

Type

Product

Application and users

Operational hydrological units
Climatology
Research & development activities

Characteristics and

Soil moisture content in the surface layer (<5 cm)
Unit: degree of saturation (0 — 100 %)

Methods
Commitment and validation restricted to following conditions:
e low to moderate vegetation regimes
e unfrozen and no snow
e low to moderate topographic variations
e no wetlands and coastal areas
Comments ASCAT product developed in cooperation between EUMETSAT and TU Wien

Generation frequency

PDU frequency (~3 min)

Input satellite data

ASCAT on Metop-B and Metop-C

Dissemination

Format Means Type
Values in grid points of specified coordinates in the orbital projection (BUFR, EPS FTP, EUMETCast NRT
Native, NetCDF)
Accuracy
Threshold Target Optimal
Signal to noise ratio: 0 dB Signal to noise ratio: 3 dB Signal to noise ratio: 6 dB
Validation method Triple collocation applied to :
. Metop ASCAT NRT SSM Product (this product)
. Land surface model SM simulation (e.g. Noah GLDAS)
o Passive microwave satellite SM retrievals (e.g. ESA CCl Passive SM)

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

Spatial resolution:
25-34 km x 25-34 km
Spatial sampling:
12.5 km

2h




EUMETSAT

H SAF

e

Product Requirement Document

Doc. No: SAF/HSAF/CDOP4/PRD
Issue: 3.0

Date 28/10/2025

Page: 63/122

3.2.1.1.10 (H105) ASCAT-C NRT SSM 025

H105

Metop-C ASCAT NRT SSM 25 km sampling

ASCAT-C NRT SSM 025 km

Type

Product

Application and users

Operational hydrological units
Climatology

Research & development activities
ECMWEF

Characteristics and

Soil moisture content in the surface layer (<5 cm)
Unit: degree of saturation (0 — 100 %)

Methods
Commitment and validation restricted to following conditions:
e low to moderate vegetation regimes
e unfrozen and no snow
e low to moderate topographic variations
e no wetlands and coastal areas
Comments ASCAT product developed in cooperation between EUMETSAT and TU Wien

Generation frequency

PDU frequency (~3 min)

Input satellite data

Metop-C / ASCAT

Dissemination

(e.g. Noah GLDAS

Format Means Type
Values in grid points of specified coordinates in the orbital projection (BUFR, EPS FTP, EUMETCast NRT
Native, NetCDF)
Accuracy
Threshold Target Optimal
Signal to noise ratio: 0 dB Signal to noise ratio: 3 dB Signal to noise ratio: 6 dB
Validation method Triple collocation applied to :
. Metop ASCAT NRT SSM Product (this product)
. Land surface model SM simulation (e.g. Noah GLDAS)
o Passive microwave satellite SM retrievals (e.g. ESA CCl Passive SM)

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

Spatial resolution:
50 km x 50 km
Spatial sampling:
25 km

2h
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3.2.1.1.11 (H122) ASCAT SSM NRT 6.25

H122 Metop ASCAT Surface Soil Moisture Near Real Time 6.25 km ASCAT SSM NRT 6.25 Km
sampling
Type Product
Application and users Operational hydrological units
Climatology

Research & development activities

UK Met Office (global and regional (UKV) operational NWP forecasting systems) - the new data
streams including 12.5 and 6.25 will be needed for at least one year and longer if possible.

Characteristics and Methods Soil moisture content in the surface layer (<5 cm)

Unit: degree of saturation (0 — 100 %)

Commitment and validation restricted to following conditions:
e |ow to moderate vegetation regimes
e unfrozen and no snow
e |ow to moderate topographic variations

e no wetlands and coastal areas

Comments Geolocated on fixed Earth Grid with approximately 6.25 km sampling

Generation frequency

Input satellite data ASCAT data from Metop prime satellite and ASCAT data from additional Metops if available

Dissemination

Format Means Type
NetCDF following CF convention, BUFR FTP, EUMETCast NRT
Accuracy
Threshold Target Optimal
Signal to noise ratio: 0 dB Signal to noise ratio: 3 dB Signal to noise ratio: 6 dB
Validation method Triple collocation applied to :

. Metop ASCAT NRT SSM Product (this product)

. Land surface model SM simulation (e.g. Noah GLDAS)

. Passive microwave satellite SM retrievals (e.g. ESA CCl Passive SM)

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Global Spatial resolution: 15-20 km x 15-20 km 90% of the data to be

Spatial sampling: 6.25 km available within

115 minutes of sensing time
(assuming

1 dump per orbit)
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3.2.1.2 CDOP 3 Data Record
H119 ASCAT SSM CDR v6 12.5 km | Metop ASCAT Surface Soil Moisture Climate Data Record v6 12.5 km sampling
Type Data Record

Application and users

Operational hydrological units

Climatology

Research & development activities

Characteristics and

Soil moisture data record for the period 2007-01-01 to 20XX-12-31

Methods Soil moisture content in the surface layer (0.5-2 cm)
Unit: degree of saturation (0 — 100 %)
Commitment and validation restricted to following conditions:
e low to moderate vegetation regimes
e unfrozen and no snow
e low to moderate topographic variations
e no wetlands and coastal areas
Comments Values in grid points at discrete global grid (12.5 km sampling)in time series format.

Generation frequency

Input satellite data

ASCAT L1 FCDR from EUMETSAT Secretariat, extended by NRT ASCAT on the series of Metop satellites

Dissemination

Format Means Type
NetCDF following CF convention FTP Data Record
Accuracy

Threshold Target Optimal

Signal to noise ratio: 0 dB

Signal to noise ratio: 3 dB

Signal to noise ratio: 6 dB

Validation method

Triple collocation applied to :

used to confirm the validation results.

. Metop ASCAT SSM Product (this product)
o Land surface model SM simulation
o Passive microwave satellite SM retrievals

Additionally in-situ observations, in particular quality controlled, long term sites will be

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

Resolution: 25-34 km x 25-34 km
Sampling: 12.5 km
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H120 ASCAT SSM CDR v6 12.5 km

Metop ASCAT Surface Soil Moisture Climate Data Record v6 Extension
12.5 km sampling

Type

Offline

Application and users

Operational hydrological units
Climatology
Research & development activities

Characteristics and Methods

Extension of ASCAT SSM CDR

Comments

Values in grid points at discrete global grid (12.5 km sampling)

Generation frequency

Irregular (3-6 months)

Input satellite data

ASCAT L1 from EUMETSAT Secretariat

Dissemination

Format Means Type
NetCDF following CF convention FTP Offline
Accuracy

Threshold

Signal to noise ratio: 0 dB

Signal to noise ratio: 3 dB

Signal to noise ratio: 6 dB

Validation method

see ASCAT SSM CDR

Coverage, resolution and timeliness

Spatial coverage Spatial resolution

Timeliness

Global Resolution: 25-34 km x 25-34 km

Sampling: 12.5 km

Irregular (3-6 months)
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H121

ASCAT SSM CDR v6 12.5
km)

Metop ASCAT Surface Soil Moisture Climate Data Record v7 12.5 km sampling

Type

Data Record

Application and users

Climatology

Operational hydrological units

Research & development activities

Characteristics and

Soil moisture data record for the period 2007-01-01 to 20XX-12-31

Methods Soil moisture content in the surface layer (0.5-2 cm)
Unit: degree of saturation (0 — 100 %)
Commitment and validation restricted to following conditions:
e low to moderate vegetation regimes
e unfrozen and no snow
e low to moderate topographic variations
e no wetlands and coastal areas
Comments Values in grid points at discrete global grid (12.5 km sampling)in time series format.

Generation frequency

Input satellite data

ASCAT L1 FCDR from EUMETSAT Secretariat, extended by NRT ASCAT on the series of Metop satellites

Dissemination

Format Means Type
NetCDF following CF convention FTP Data Record
Accuracy

Threshold Target Optimal

Signal to noise ratio: 0 dB Signal to noise ratio: 3 dB Signal to noise ratio: 6 dB

Validation method

Triple collocation applied to :

Metop ASCAT SSM Product (this product)
Land surface model SM simulation
Passive microwave satellite SM retrievals

Additionally in-situ observations, in particular quality controlled, long term sites will be
used to confirm the validation results.

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

Sampling: 12.5 km

Resolution: 25-34 km x 25-34 km
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H141 RZSM-CDR-10km

Scatterometer Root Zone Soil Moisture Climate Data Record 10km resolution

Type

Data Record

Application and users

Operational hydrological units
Climatology
Research & development activities

Characteristics and Methods

. It consists of reprocessed liquid soil moisture profile index for four different soil layers (covering
the root zone from the surface to ~ 3 metres) generated by the offline ECMWF land surface data
assimilation system with 24-hour assimilation windows. This product provides a consistent time
series of both surface and root zone soil moisture with a daily global coverage, which is highly
relevant for hydrological applications and water budget investigations.

The analysed soil moisture fields are based on a modelled first guess, the screen-level temperature
and humidity analyses and the ASCAT-derived reprocessed surface soil moisture. They are delivered
as liquid soil wetness index by using the soil temperature information and by normalising by the
saturated soil moisture value as a function of soil type.

The Global product is generated using the reprocessed Global surface soil moisture product
assimilated in the ECMWEF offline land surface suite. This product was developed in CDOP-3 based
on CDOP developments. Data assimilation is indeed the only approach that enables the retrieval of
both surface and root zone soil moisture from satellite surface swath data

Comments

By the end of CDOP3 the original data record (H141) and its extension (H142) will provide a
consistent RZSM CDR covering the 30-year scatterometer period 1992-2021

Generation frequency

Yearly

Input satellite data

ASCAT on Metop-A/B/C for 1992-2019

Dissemination

Format Means Type
Values on a regular 0.1 degrees grid, in GRIB and NetCDF FTP Offline
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50 Correlation coefficient (CC): 0.65 Correlation coefficient (CC): 0,80

Validation method

Comparison with long term in situ measurements networks (e.g. Time Domain
Reflectometers (TDR)), for both the surface and root zone.

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

Horizontal resolution: 0.1 degrees (~10 km) N. A
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H142 RZSM-DR2020-EXT-10km Scatterometer Root Zone Soil Moisture Climate Data Record 10km resolution

Type

Offline Product

Application and users

Operational hydrological units
Climatology
Research & development activities

Characteristics and Methods

H142 is the extension of H141 at a yearly frequency, from 2019 to 2021. It consists of reprocessed
liquid soil moisture profile index for four different soil layers (covering the root zone from the
surface to ~ 3 metres) generated by the offline ECMWF land surface data assimilation system with
24-hour assimilation windows. This product provides a consistent time series of both surface and
root zone soil moisture with a daily global coverage, which is highly relevant for hydrological
applications and water budget investigations.

The analysed soil moisture fields are based on a modelled first guess, the screen-level temperature
and humidity analyses and the ASCAT-derived reprocessed surface soil moisture. They are delivered
as liquid soil wetness index by using the soil temperature information and by normalising by the
saturated soil moisture value as a function of soil type.

The Global product is generated using the reprocessed Global surface soil moisture product
assimilated in the ECMWF offline land surface suite. This product was developed in CDOP-3 based
on CDOP developments. Data assimilation is indeed the only approach that enables the retrieval of
both surface and root zone soil moisture from satellite surface swath data

Comments

By the end of CDOP3 the original data record (H141) and its extension (H142) will provide a
consistent RZSM CDR covering the 30-year scatterometer period 1992-2021

Generation frequency

Yearly

Input satellite data

ASCAT on Metop-A/B/C for 2019-2021

Dissemination

Format Means Type
Values on a regular 0.1 degrees grid, in GRIB and NetCDF FTP Offline
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50 Correlation coefficient (CC): 0.65 Correlation coefficient (CC): 0,80

Validation method

Comparison with long term in situ measurements networks (e.g. Time Domain
Reflectometers (TDR)), for both the surface and root zone.

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

Horizontal resolution: 0.1 degrees (~10 km) N. A




EUMETSAT

& HSAF

Doc. No: SAF/HSAF/CDOP4/PRD
Issue: 3.0

Date 28/10/2025

Page: 71/122

Product Requirement Document

3.2.1.3 EPS-SG Dayl Sat B

3.2.1.3.1 (H73) SSM SCA-1B DIS NRT

H73 Metop-SG 1B SCA disaggregated soil moisture at 1 km NRT SSM SCA-1B DIS NRT

Type

NRT

Application and users

Operational hydrological units
Climatology
Research & development activities

Characteristics and

Soil moisture content in the surface layer (0.5-2 cm)
Unit: degree of saturation (0 — 100 %)

Methods
Commitment and validation restricted to following conditions:
. low to moderate vegetation regimes
. unfrozen and no snow
. low to moderate topographic variations
. no wetlands and coastal areas
Comments HO08/H28 Transition to Metop-SG SCA

Generation frequency

On completion of each orbit

Input satellite data

SCA on Metop-SG 1B

Dissemination

Format Means Type
NetCDF following CF convention FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50 Correlation coefficient (CC): 0.65 Correlation coefficient (CC): 0,80

Validation method

In-situ measurements (e.g. Time Domain Reflectometers (TDR))
Output of hydro-meteorological models
Satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Europe

Resolution: 1 km 180 min

Sampling: 1 Km in Equid7Grid
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3.2.1.3.2 (H80) SSM-SCA-1B-06.25-NRT

H80
sampling

Metop-SG 1B SCA NRT SSM orbit geometry 6.25 km

SSM-SCA-1B-06.25-NRT

Type

NRT

Application and users

Operational hydrological units
Climatology
Research & development activities

Characteristics and
Methods

Soil moisture content in the surface layer (0.5-2 cm)

Unit: degree of saturation (0 — 100 %)

Commitment and validation restricted to following conditions:
. low to moderate vegetation regimes
. unfrozen and no snow
. low to moderate topographic variations

. no wetlands and coastal areas

Comments

Transition of H16, H101-H103 to Metop-SG SCA

Generation frequency

On completion of each orbit

Input satellite data

SCA on Metop-SG 1B or Metop-SG 2B

Dissemination

Format Means Type
NetCDF following CF convention FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

Signal to noise ratio: 0 dB

Signal to noise ratio: 3 dB Signal to noise ratio: 6 dB

Validation method

Triple collocation applied to :
ASCAT SM Product (this product)
Land surface model SM simulation

Passive microwave satellite SM retrievals
Additionally in-situ observations, in particular quality controlled, long term sites will be
used to confirm the validation results.

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

Resolution: 12.5 km, 150 min

Sampling: 6.25 km in Equi7Grid
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3.2.1.3.3 (H81) SSM-SCA-1B-012.5-NRT

H81

Metop-SG 1B SCA NRT SSM orbit geometry 12.5 km sampling

SSM-SCA-1B-012.5-NRT

Type

NRT

Application and users

Operational hydrological units
Climatology
Research & development activities

Characteristics and
Methods

Soil moisture content in the surface layer (0.5-2 cm)

Unit: degree of saturation (0 — 100 %)

Commitment and validation restricted to following conditions:
. low to moderate vegetation regimes
. unfrozen and no snow
. low to moderate topographic variations

. no wetlands and coastal areas

Comments

Transition of H16, H101-H103 to Metop-SG SCA

Generation frequency

On completion of each orbit

Input satellite data

SCA on Metop-SG 1B or Metop-SG 2B

Dissemination

Format Means Type
NetCDF following CF convention FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

Signal to noise ratio: 0 dB

Signal to noise ratio: 3 dB Signal to noise ratio: 6 dB

Validation method

Triple collocation applied to :
ASCAT SM Product (this product)
Land surface model SM simulation

Passive microwave satellite SM retrievals
Additionally in-situ observations, in particular quality controlled, long term sites will be
used to confirm the validation results.

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

Resolution: 25 km 150 min

Sampling: 12.5 km in Equi7Grid
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3.2.14 EPS-SG Day2 Sat B

3.2.1.4.1 (H76) RZSM-SCA-NRT-10

H76 Metop-SG SCA NRT Root Zone Soil Moisture 10km resolution RZSM-SCA-NRT-10
Type NRT Product
Application and users Operational hydrological units

Climatology

Research & development activities

Characteristics and Methods | Analysed liquid soil moisture profile index for four different soil layers (covering the root zone from
the surface to ~ 3 metres) generated by the ECMWF soil moisture assimilation system at 24 hour
time steps.

The analysed soil moisture fields are based on a modelled first guess, the screen-level temperature
and humidity analyses, and the SCA-derived surface soil moisture. They are then re-scaled soil
wetness index by normalising by the saturated soil moisture value as a function of soil type.

The Global product is generated starting from the EUMETCast SSM product

Comments

H26 transition to SG-SCA

Generation frequency

Model output at 24-h intervals

Observing cycle ~ 24 h (NWP model assimilation / stabilisation process)

Input satellite data

SCA on EPS-SG

Dissemination

Format Means Type
Values on regular 0.1 degrees grid, in GRIB and NetCDF FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50 Correlation coefficient (CC): 0.65 Correlation coefficient (CC): 0,80

Validation method

Reflectometers, TDR), for both surface and root zone.

Triple collocation of the surface layer (validation cluster).

Comparison with in situ soil measurements from available networks (e.g. Time Domain

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

Horizontal resolution: 0.1 degrees (~ 10km)

Vertical resolution: 4 layers in the range surface t02.89m: layer-1 (0-7cm), layer-2 (7-
28cm), layer-3 (28-100cm) and layer-4 (100-289cm).

12 hours
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3.2.1.4.2 (H88) RZSM-SCA-NN-NRT-10

& development activities

H88 Metop-SG SCA Neural Network NRT Root Zone Soil Moisture Profile Index 10 km RZSM-SCA-NN-NRT-10
sampling

Type Near-real-time

Application and users Operational hydrological units, National meteorological services, Near surface land products, Research

Characteristics and NRT liquid soil wetness index for four different soil layers (0-3m depth) generated at ECMWF. A Neural
Methods Network is used to retrieve SSM from SCA Level 2 normalised backscattering coefficients, which is then
assimilated in the H SAF land data assimilation system. Global daily product with timeliness <12 hours.

Comments -

Generation frequency Daily

Input satellite data Metop-SG SCA -

Dissemination

Format Means Type

netCDF4, 0.1 degrees regular lat/lon FTP Near-real-time
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50

Correlation coefficient (CC): 0.65

Correlation coefficient (CC): 0.80

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage Spatial resolution

Timeliness

Global 10 km

<12 hours




EUMETSAT

& HSAF

Doc. No: SAF/HSAF/CDOP4/PRD
Issue: 3.0

Date 28/10/2025

Page: 76/122

Product Requirement Document

3.2.1.5 Data Record

H77 RZSM-SCAT-ASCAT-SCA-DR-10km Soil Wetness Index in the roots region Data Record by scatterometer assimilation

in a NWP model

Type

Offline Product

Application and users

Operational hydrological units
Climatology

Research & development activities

Characteristics and
Methods

Reprocessed liquid soil moisture profile index for four different soil layers (covering the root zone
from the surface to ~ 3 metres) generated by the offline ECMWF land surface re-analysis system at 24
hour time steps. H77 provides a consistent time series of both surface and root zone soil moisture
with a daily global coverage which is highly relevant for hydrological applications and water budget
investigations.

The analysed soil moisture fields are based on a modelled first guess, the screen-level temperature
and humidity analyses, the ERS-SCAT, ASCAT-derived and SG-SCA reprocessed surface soil moisture.
They are delivered as liquid soil wetness index by using the soil temperature information and by
normalising by the saturated soil moisture value as a function of soil type.

The Global product is generated using the re-analysed Global surface soil moisture product
assimilated in the ECMWF offline land surface suite. This product was developed in CDOP-2 based on
CDOP developments. Data assimilation is indeed the only approach that enables to retrieve both
surface and root zone soil moisture from satellite surface swath data.

Comments

H83 transition to include SG-SCA-derived observations

Generation frequency

N. A.

Input satellite data

ERS/SCAT for 1992-2006 and ASCAT on Metop for 2007-2022, SCA on EPS-SG from 2022.

Dissemination

Format Means Type
Values on regular 0.1 degrees grid, in GRIB and NetCDF FTP Offline
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50 Correlation coefficient (CC): 0.65 Correlation coefficient (CC): 0,80

Validation method

Comparison with in situ measurements (e.g. Time Domain Reflectometers (TDR)).

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

Horizontal resolution: 0.1 degrees (~10km) N. A.
Vertical resolution: 4 layers in the range surface to
2.89m: layer-1 (0-7cm), layer-2 (7-28cm), layer-3 (28-
100cm) and layer-4 (100-289cm).
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H89 Scatterometer Root Zone Soil Moisture (RZSM) Data Record extension, based on RZSM-SCAT-ASCAT-

ERS-SCAT, Metop ASCAT and Metop-SG SCA assimilation, 10km sampling

SCA-DR-EXT-10

Type

Offline extension

Application and users

Operational hydrological units, National meteorological services, Near surface land products, Research

& development activities

Characteristics and
Methods

Data record extention of liquid soil wetness index for four different soil layers (0 - 3m depth) generated

at ECMWEF by assimilating level 2 scatterometer surface soil moisture in the H SAF land data

assimilation system. Global daily product.. Extension of H77 from 2025-2026 and updated annually.

Comments

Generation frequency

Daily

Input satellite data

ASCAT on Metop-B/C (2025-2026)Metop-SG SCA (2025-2026) -

Dissemination

Format Means Type

netCDF4, 0.1 degrees regular lat/lon FTP Offline extension
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50 Correlation coefficient (CC): 0.65 Correlation coefficient (CC): 0.80

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

10 km

<48 hours
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Please Note: following product is TBC

H145 Scatterometer Root Zone Soil Moisture (RZSM) Data Record, based on ERS-SCAT, RZSM-SCAT-ASCAT-
Metop ASCAT, Metop-SG SCA, 10km sampling V1 SCA-DR-10-V1
Type Data record

Application and users

Operational hydrological units, National meteorological services, Near surface land products, Research
& development activities

Characteristics and
Methods

Data record of liquid soil wetness index for four different soil layers (0-3m depth) generated at ECMWF.
A Neural Network is used to retrieve SSM from scatterometer Level 2 normalised backscattering
coefficients, which is then assimilated in the H SAF land data assimilation system. Global daily product
with timeliness <12 hours.

Comments

Generation frequency

Once

Input satellite data

ERS1/2-SCAT (1992-2006) ASCAT on Metop-A (2006-2025), Metop-B (2015-2025) and Metop-C (2019-
2025)Metop-SG SCA (2025) -

Dissemination

Format Means Type
netCDF4, 0.1 degrees regular lat/lon FTP Data record
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50

Correlation coefficient (CC): 0.65 Correlation coefficient (CC): 0.80

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

10 km -
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Please Note: following product is TBC

H147 Scatterometer Root Zone Soil Moisture (RZSM) Data Record, based on ERS-SCAT, RZSM-SCAT-ASCAT-
Metop ASCAT, Metop-SG SCA, 10km sampling V2 SCA-DR-10 V2
Type Data record

Application and users

Operational hydrological units, National meteorological services, Near surface land products, Research
& development activities

Characteristics and
Methods

Data record of liquid soil wetness index for four different soil layers (0-3m depth) generated at ECMWF.
A Neural Network is used to retrieve SSM from scatterometer Level 2 normalised backscattering
coefficients, which is then assimilated in the H SAF land data assimilation system. Global daily product
with timeliness <12 hours.

Comments

Generation frequency

Once

Input satellite data

ERS1/2-SCAT (1992-2006) ASCAT on Metop-A (2006-2025), Metop-B (2015-2025) and Metop-C (2019-
2025)Metop-SG SCA (2025) -

Dissemination

Format Means Type
netCDF4, 0.1 degrees regular lat/lon FTP Data record
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50

Correlation coefficient (CC): 0.65 Correlation coefficient (CC): 0.80

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Global

10 km -
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H125 Metop-SG SCA SSM DR1 time series 6.25 km sampling

SSM-SCA-DR1-TS6.25

Type

DR

Application and users

Climate community, National meteorological services, Civil defenceResearch & development activities

Characteristics and
Methods

Soil moisture content in the upper surface layer (0.5-2 cm) generated from the Metop-SG

scatterometer (SCA) at a spatial sampling of 6.25 km

Comments

Generation frequency

Once

Input satellite data

SCA on Metop-SG (L1b SZF)

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP DR
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

15-20 km
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H126 Metop-SG SCA SSM DR1 time series 12.5 km sampling

SSM-SCA-DR1-TS12.5

Type

DR

Application and users

Climate community, National meteorological services, Civil defenceResearch & development activities

Characteristics and
Methods

Soil moisture content in the upper surface layer (0.5-2 cm) generated from the Metop-SG

scatterometer (SCA) at a spatial sampling of 12.5 km

Comments

Generation frequency

Once

Input satellite data

SCA on Metop-SG (L1b SZF)

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP DR
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

25 km spatial resolution and 12.5 km spatial sampling
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H127

Metop-SG SCA Surface Soil Moisture Data Record v1 Extension 6.25 km sampling

SCA SSM DR v1 EXT
6.25

Type

Offline

Application and users

Climate community, National meteorological services, Civil defenceResearch & development activities

Methods

Characteristics and

scatterometer (SCA) at a spatial sampling of 6.25 km. Extension of H125.

Soil moisture content in the upper surface layer (0.5-2 cm) generated from the Metop-SG

Comments -

Generation frequency 2-4 month, until new data record is re-leased

Input satellite data SCA on Metop-SG (L1b SZF)

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP Offline
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness
Spatial coverage Spatial resolution Timeliness
Global 15-20 km spatial resolution and 6.25 km spatial sampling 2-4 month
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H128

Metop-SG SCA Surface Soil Moisture Data Record v1 Extension 12.5 km sampling

SCA SSM DR v1 EXT
12,5

Type

Offline

Application and users

Climate community, National meteorological services, Civil defenceResearch & development activities

Methods

Characteristics and

scatterometer (SCA) at a spatial sampling of 12.5 km. Extension of H126.

Soil moisture content in the upper surface layer (0.5-2 cm) generated from the Metop-SG

Comments -

Generation frequency 2-4 month, until new data record is released

Input satellite data SCA on Metop-SG (L1b SZF)

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP Offline
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness
Spatial coverage Spatial resolution Timeliness
Global 25 km spatial resolution and 12.5 km spatial sampling 2-4 month
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H129 Metop ASCAT Surface Soil Moisture Data Record v1 6.25 km sampling ASCAT SSM DR v1 6.25
Type DR

Application and users Climate community, National meteorological services, Civil defenceResearch & development activities
Characteristics and Soil moisture content in the upper surface layer (0.5-2 cm) generated from the Metop scatterometer
Methods (ASCAT) at a spatial sampling of 6.25 km.

Comments -

Generation frequency Once

Input satellite data ASCAT on Metop (L1b SZF)

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP DR
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB

Signal-to-Noise Ratio (SNR): 3 dB

Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage Spatial resolution

Timeliness

Global 15-20 km spatial resolution and 6.25 km spatial sampling -
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H130 Metop ASCAT Surface Soil Moisture Data Record v1 Extension 6.25 km sampling ASCAT SSM DR v1 EXT

6.25

Type

Offline

Application and users

Climate community, National meteorological services, Civil defenceResearch & development activities

Characteristics and
Methods

Soil moisture content in the upper surface layer (0.5-2 cm) generated from the Metop scatterometer
(ASCAT) at a spatial sampling of 6.25 km. Extension of data record H129.

Comments

Generation frequency

2-4 month, until new data record is re-leased

Input satellite data

ASCAT on Metop (L1b SZF)

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP Offline
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

15-20 km spatial resolution and 6.25 km spatial sampl

ing

2-4 month
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H133 Metop ASCAT Surface Soil Moisture Data Record v9 12.5 km sampling ASCAT SSM DR v9 12.5

Type

DR

Application and users

Climate community, National meteorological services, Civil defenceResearch & development activities

Characteristics and
Methods

Soil moisture content in the upper surface layer (0.5-2 cm) generated from the Metop scatterometer

(ASCAT) at a spatial sampling of 12.5 km.

Comments

Generation frequency

Once

Input satellite data

ASCAT on Metop (L1b SZF)

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP DR
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

25 km spatial resolution and 12.5 km spatial sampling
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H134 Metop ASCAT Surface Soil Moisture Data Record v9 Extension 12.5 km sampling ASCAT SSM DR v9 EXT

12,5

Type

Offline

Application and users

Climate community, National meteorological services, Civil defenceResearch & development activities

Characteristics and
Methods

Soil moisture content in the upper surface layer (0.5-2 cm) generated from the Metop scatterometer
(ASCAT) at a spatial sampling of 12.5 km. Extension of data record H133.

Comments

Generation frequency

2-4 month, until new data record is re-leased

Input satellite data

ASCAT on Metop (L1b SZF)

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP Offline
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

25 km spatial resolution and 12.5 km spatial sampling

2-4 month
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H135 Metop ASCAT Surface Soil Moisture Data Record v10 12.5 km sampling ASCAT SSM DR v10 12.5

Type

DR

Application and users

Climate community, National meteorological services, Civil defenceResearch & development activities

Characteristics and
Methods

Soil moisture content in the upper surface layer (0.5-2 cm) generated from the Metop scatterometer

(ASCAT) at a spatial sampling of 12.5 km.

Comments

Generation frequency

Once

Input satellite data

ASCAT on Metop (L1b SZF)

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP DR
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

25 km spatial resolution and 12.5 km spatial sampling
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H136 Metop ASCAT Surface Soil Moisture Data Record v10 Extension 12.5 km sampling ASCAT SSM DR v10 EXT
12.5

Type Offline

Application and users Climate community, National meteorological services, Civil defenceResearch & development activities

Characteristics and Soil moisture content in the upper surface layer (0.5-2 cm) generated from the Metop scatterometer

Methods (ASCAT) at a spatial sampling of 12.5 km. Extension of data record H133.

Comments -

Generation frequency 2-4 month, until new data record is re-leased

Input satellite data ASCAT on Metop (L1b SZF)

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP Offline
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB
Validation method In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Global 25 km spatial resolution and 12.5 km spatial sampling 2-4 month
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H137

SCAT-ASCAT-SCA Surface Soil Moisture Data Record v1 12.5 km sampling SCAT-ASCAT-SCA DR v1

12,5

Type

DR

Application and users

Climate community, National meteorological services, Civil defence, Research & development activities

Methods

Characteristics and

Soil moisture content in the upper surface layer (0.5-2 cm) generated from multiple scatterometer
missions (ERS, Metop, Metop-SG) at a spatial sampling of 12.5 km.

Comments -

Generation frequency Once

Input satellite data

Scatterometer observations from ERS-1/2, Metop-A/B/C, Metop-SG

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP DR
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness
Spatial coverage Spatial resolution Timeliness
Global 25 km spatial resolution and 12.5 km spatial sampling -
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H138 SCAT-ASCAT-SCA Surface Soil Moisture Data Record v1 Extension 12.5 km sampling SCAT-ASCAT-SCA DR v1

EXT 12.5

Type

Offline

Application and users

Climate community, National meteorological services, Civil defence, Research & development activities

Characteristics and
Methods

Soil moisture content in the upper surface layer (0.5-2 cm) generated from multiple scatterometer

missions (ERS, Metop, Metop-SG) at a spatial sampling of 12.5 km. Extension of data record H137.

Comments

Generation frequency

2-4 month, until new data record is re-leased

Input satellite data

Scatterometer observations from ERS-1/2, Metop-A/B/C, Metop-SG

Dissemination

Format Means Type
Time series in grid points on a discrete global grid provided in NetCDF FTP Offline
Accuracy

Threshold Target Optimal

Signal-to-Noise Ratio (SNR): 0 dB Signal-to-Noise Ratio (SNR): 3 dB Signal-to-Noise Ratio (SNR): 6 dB

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

25 km spatial resolution and 12.5 km spatial sampling

6 month
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H146 SCAT-ASCAT-SCA Surface Soil Moisture Data Record v1 Extension 12.5 km sampling RZSM-SCAT-ASCAT-DR-
EXT-10km
Type Data record
Application and users Operational hydrological units, National meteorological services, Near surface land products, Research
& development activities

Characteristics and
Methods

Comments -

Generation frequency Once

2022) -

Input satellite data ERS1/2-SCAT (1992-2006)ASCAT on Metop-A (2006-2022), Metop-B (2015-2022) and Metop-C (2019-

Dissemination

Format Means Type
netCDF4, 0.1 degrees regular lat/lon FTP Data record
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50

Correlation coefficient (CC): 0.65

Correlation coefficient (CC): 0.80

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage Spatial resolution

Timeliness

Global 10 km
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H148 Scatterometer Root Zone Soil Moisture (RZSM) Data Record extention, based on RZSM-SCAT-ASCAT-DR-
ERS-SCAT, and Metop ASCAT assimilation, 10km sampling EXT-10km
Type Offline extension

Application and users

Operational hydrological units, National meteorological services, Near surface land products, Research

& development activities

Characteristics and
Methods

Data record extension of liquid soil wetness index index for four different soil layers (0-3m depth)

generated at ECMWF by assimilating ASCAT level 2 surface soil moisture in the H SAF land data

assimilation system. Global daily product. Extension of H145 from 2023-2026 and updated annually.

Comments

Generation frequency

Daily

Input satellite data

ASCAT on Metop-B and Metop-C (2023-2026) -

Dissemination

Format Means Type

netCDF4, 0.1 degrees regular lat/lon FTP Offline extension
Accuracy

Threshold Target Optimal

Correlation coefficient (CC): 0.50

Correlation coefficient (CC): 0.65

Correlation coefficient (CC): 0.80

Validation method

In-situ measurements, output of hydrometeorological models, satellite data

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

10 km

<48 hours

3.3 Products Group Snow

3.3.1Snow Products list

The CDOP 4 snow product portfolio consists of operational and released CDOP 3 snow products based

on existing GEO / LEO satellites and EPS-SG day-1 and day-2 products and newly developed products

(that will supersede corresponding existing products). The EPS-SG day-1 and day-2, as well as, the

newly developed snow products, are summarized inTable 4. All CDOP 3 H SAF Snow products in

operation at start of CDOP 4 are derived from MSG, MEtop, SSMI/S satellites.

Here following the detailed Snow product list is presented.
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SNOW PRODUCTS

Group ID

Acronym

Product names

Input/ Heritage/ Comments

CDOP 3

Product H10

SE-E-SEVIRI

Snow detection (snow mask) by
VIS/IR radiometry

Input:

SEVIRI on MSG Geostationary
Nowcasting Cloud Mask and
Type (MSG), GNWCCT,
GNWCCMa

Comments:

Depends on successful
production of H31 (SE-D-SEVIRI-
F)

CDOP 3

H11
Product

WS-E

Snow status (dry/wet) by MW
radiometry

Input:

SSMI/S on DMSP F17,
F18.AMSR-2 on GCOM-W!1 (at
SSMI/S end of life)GMI on GPM
(spare) H10 (SE-E-SEVIRI)
Comments:

Depends on successful
production of H10 (SE-E-SEVIRI)

CDOP 3

H12
Product

FSC-E

Effective snow cover by VIS/IR
radiometry

Input:

AVHRR on Metop
Comments:

0

CDOP 3

H1
Product 3

SWE-E

Snow water equivalent by MW
radiometry

Input:
SSMII/S on DMSP F17, F18.
Comments:

CDOP 3

Product H31

SE-D-SEVIRI

Snow detection for flat land
(snow mask) by VIS/NIR of
SEVIRI

Input:

SEVIRI on MSG

Comments:

Product formerly in the LSASAF
portfolio as LSA-13. Operational
user: UK Met Office weather
model

CDOP 3

Product H32

SE-G-AVHRR

Snow detection for flat land
(snow mask) by VIS/NIR of
AVHRR

Input:

AVHRR on Metop, and AVHRR
on NOAA, if feasible
Comments:

Product formerly in the LSA SAF
portfolio as LSA-14

CDOP 3

Product H34

SE-D-SEVIRI

Snow detection (snow mask) by
VIS/IR radiometry

Input:

SEVIRI on MSG Geostationary
Nowcasting Cloud Mask and
Type (MSG), GNWCCT,
GNWCCMa

Comments:

Depends on successful
production of H31 (SE-D-SEVIRI-
F), Successor of H10
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SNOW PRODUCTS
Group ID Acronym Product names Input/ Heritage/ Comments
Input:
CDOP 3 Effective snow cover by VIS/IR | AVHRR on Metop
H35 FSC-H .
Product radiometry Comments:
Successor of H12
Input:
SSMI/S on DMSP F17, F18.
CDOP 3 HES SWE-H New Global (hemispherical) (MWRI on FY-3 can be used as
Product SWE 25 km resolution backup)
Comments:
Successor of H13
Input:
SSMI/S on DMSP F17, F18. :
oop 3 SWE Pan European by S\:::LJR;)M FY-3 can be used as
H66 SWE-PE microwave radiometer- (~5 km
Product resolution) Comments:
Successor of H13 in product
portfolio. Algorithm is
succession to H65.
Input:
Snow detection (snow mask) by | FCl on MTG
MTGDayl | H43 SE-D-FCI VIS/NIR of MTG FCl Comments:
Snow extent (snow mask) by Input:
MTG Day2 | H243 |  SE-D-FCI-2 VIS/NIR of MTG FCl FCl on MTG
Input:
EPS-SG Dayl H85 SE-G-M| Snow detection (snow mask) by | METimage on Metop-SG
Sat A EPS-SG METimage Comments:
EPS-SG Dayl ESC-G-MI Effective Snow Cover |Input:
Sat A H86 | ESC-H-EPS-5G by EPS-SG METimage on Metop-SG
FPO0 2OV | Hags | seGps-sG2 | oo e (snowmask}BY | MeTimage on Metop-5G
. . Input: MWI
EPS-SSaC: anz H665 SWE-H Eristr)zlé?ftr:glzpherlcal) SWE 25 Comments:
Successor of H65
EPS-SG Day2 HE66 SWE-N-2 SWE Northern !—|emisphere by ?opr:;x\g!
SatB microwave radiometer
Successor of H66

Acronyms Legenda:
SN-<type>-<area><input data/resolution><applicability>

<type>
<area>

SE = Snow Extent, WE= Wet Snow, ESC= Effective Snow Cover, SWE= Snow Water Equivalent

Table 4 H SAF Snow Product List

E = Europe, H=hemispherical, G= Global, D=SEVIRI disk
<applicability> F = flat land and forested areas only
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3.3.2Snow Accuracy Values

Product requirements for accuracy were adopted taking in consideration the actual performances
achievable as demonstrated by continuous validation and taking in consideration the baseline
proposed requirement values which have not been tested before. Especially in the mountainous areas,
5 km x 5 km spatial resolution of the product cannot be represented by the distribution of the available
ground data. During the validation analysis simple satellite-ground comparison is performed. When
automatic snow observation stations (specially established at most proper sites for snow measurement
in Turkey), which are used in the comparison at high altitudes (elevation >2000 m) 90% POD values are
obtained. However between 750 m and 2000m due to morphology of snow changes rapidly and the
distribution of the ground observations are synoptic, the results are decreasing due to the available
limitations.

In Remote Sensing Community the question of the acceptable level of accuracy is often answered by
reference to the seminal work of Anderson et al. (1976) who outline the criteria for an effective land
use and land cover classification scheme for use in conjunction with remotely sensed data. Specifically,
Anderson et al. (1976, p. 5), citing the earlier work of Anderson (1971), state that “the minimum level
of interpretation accuracy in the identification of land use and land cover categories from remote
sensor data should be at least 85 percent”. Therefore, although an 85% accuracy target is widely
accepted by the remote sensing community as a benchmark, as several recent examples indicate
(Foody 2002, Reese et al. 2002, Fuller et al. 2003, Temmervik et al. 2003), its usefulness as a standard
is unclear. Others have also questioned the validity of the 85% target (Laba et al. 2002, p. 453). The
accuracy assessments of several recently completed regional-scale land cover mapping projects
indicate that producer's and user's accuracies are stabilizing in the 50-70% range, independent of level
of taxonomic detail or methodological approaches (Edwards et al. 1998, Ma et al. 2001, Zhu et al.
2000). Additional improvements in accuracy are not likely, and that only through the use of sensors
with high spectral, spatial, and temporal resolution will map accuracies approach 80%.

The appropriate accuracy assessment protocol often develops from consideration of the following
qguestion: Is the product sufficiently accurate for a specific application? The understanding is that not
all applications require the same level of accuracy to be successfully accomplished, and therefore the
same level of effort need not be expended to determine product accuracy for different possible
applications. For hydrological applications 85% POD and 15% FAR would be ideal in using the snow
cover maps for runoff generation.

Furthermore, different threshold requirements for flat/forested areas and mountainous areas should
be identified. Revised threshold values are 0.8 POD for flat and forested areas and 0.6 POD for
mountainous areas. For the target values, the proposed requirement is 0.85 POD for the flat and
forested areas, and 0.7 for the mountainous area.



EUMETSAT

H SAF

e

Doc. No: SAF/HSAF/CDOP4/PRD
Issue: 3.0

Date 28/10/2025

Page: 97/122

Product Requirement Document

Regarding the FAR, the
value: 0.15 for flat area

threshold is 0.2 for flat area and 0.3 for mountainous area, and for the target

and 0.2 for mountainous area.

With this respect, the table below summarizes product requirements for Snow products

3.3.3Snow products requirements

3.3.3.1

CDOP 3 Products

3.3.3.1.1 (H10) SE-E-SEVIRI

H10

Snow detection (snow mask) by VIS/IR radiometry

SE-E-SEVIRI

Type

NRT Product

Application and users

Operational hydrological units
National meteorological services
Civil defence

Research & development activities

Characteristics and
Methods

Binary map of snow / no-snow situation. VIS/IR images from GEO are used. The product may be
processed in different ways and have different quality depending on the surface being flat, forested
or mountainous. The algorithm is based on thresholding of several channels of SEVIRI, the most
important being those in short-wave, thus the product is generated in daylight. In order to search for
cloud-free pixels, multi-temporal analysis is performed over all images available in 24 hours (in
daylight)

Comments

Different methods used for flat/forested and mountainous regions.

Timeliness is intended as delay after acquisition of the last image utilised in the multi-temporal

analysis

Generation frequency

Output result every 24 h

Input satellite data

SEVIRI on MSG

Dissemination

Format Means Type
Values in grid points of the Meteosat projection (HDF5) FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

Probability Of Detection (PO
.
.
False Alarm Rate (FAR):
.

Flat / Forested areas: 80 %

Mountainous areas: 60%

Flat / Forested areas: 20 %

Mountainous areas: 30%

D): Probability Of Detection (POD):

Flat / Forested areas: 85 %

Probability Of Detection (POD): 99 %

° Mountainous areas: 70%

False Alarm Rate (FAR): False Alarm Rate (FAR): 5 %

Flat / Forested areas: 15 %

. Mountainous areas: 20%

Validation method

Snow observing stations
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Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

H SAF area (degradation expected at very high latitudes)

SEVIRI pixel resolution and grid 3 hours
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3.3.3.1.2 (H11) WS-E

H11 Snow status (dry/wet) by MW radiometry WS-E

Type

NRT Product

Application and users

Operational hydrological units
National meteorological services
Civil defence

Research & development activities

Characteristics and
Methods

This product indicates the status of the snow mantle, whether it is wet or dry and, in time series,
thawing or freezing.

Multi-channel MW observations are used (middle frequencies), and the algorithm is based on
thresholding.

In order to remove ambiguity between wet snow and bare soil, use is made of product SE-E-SEVIRI for
preventive snow recognition, and of exploitation of change detection

Limited validation due to lacking homogeneity in space and time of the snow cover. Main validation
area is Nordic Regions such as Finland. Use of temperature proxy.

Comments

AMRS-E failed on 4 Oct 2011 : input data replaced with SSMIS

Before failure: timeliness controlled by the delay in accessing AMSR-E data from NASA by FTP, intended
as delay after acquisition of the last image utilised in the multi-temporal analysis.

Generation frequency

After each orbit, but then merging with daily SE-E-SEVIRI maps; therefore: output result every 24 h

Input satellite data

SSMIS on DMSP

Dissemination

Format Means Type
GRIB2 FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

Hit Rate (HR): 60 % Hit Rate (HR): 80 % Hit Rate (HR): 90 %

False Alarm Rate (FAR): 20 % False Alarm Rate (FAR): 10 % False Alarm Rate (FAR): 5 %
Validation method Snow meteorological stations with limitation described above

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

H SAF area for flat land only Resolution: ~ 20 km 6 hours

Sampling: 0.25 degrees
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3.3.3.1.3 (H12) FSC-EH

H12 Effective snow cover by VIS/IR radiometry FSC-EH
Type NRT Product
Application and users Operational hydrological units
National meteorological services
Civil defence
Research & development activities
Characteristics and The combined effect, within a product resolution element, of fractional snow cover and other reflective
Methods contributors is used to estimate the fractional cover at resolution element level.
The product may be processed in different ways and have different quality depending on the surface
being flat, forested or mountainous.
The algorithm is based on multi-channel analysis of AVHRR, the most important being those in short-
wave, thus the product is generated in daylight.
The “deficit” of brightness in respect of the maximum one is correlated to the lack of snow in the product
resolution element. In the case of forests, the signal attenuation due to forest canopy obstruction is taken
in to account by application of transmissivity map assembled in advance using MODIS and GlobCover land
cover data.
In order to search for cloud-free pixels, multi-temporal analysis is performed over all images available in
24 hours (in daylight)
Limited validation due to lacking homogeneity in space and time of the snow cover. Main validation area
is Nordic Regions such as Finland.
Commams Different methods used for flat/forested and mountainous regions.
Timeliness is intended as delay after acquisition of the last image utilised in the multi-temporal analysis
Generation After each AVHRR pass, then multi-temporal analysis for cloud-free pixels
frequency Output result every 24 h
Input satellite data AVHRR (NOAA, Metop)

Dissemination

Format Means Type
GRIB2 FTP, EUMETCast NRT
Accuracy
Threshold Target Optimal
Flat areas: 40 % (RMSE in SCA units) Flat areas: 20 % (RMSE in SCA units) Flat areas: 10 % (RMSE in SCA units)
Mountainous areas: 50% (RMSE) Mountainous areas: 30% (RMSE) Mountainous areas: 10% (RMSE)
Validation method Ground based observations supplemented by:
Better spatial resolution satellite data (e.g. Landsat, Sentinel-2), Snow courses

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

H SAF area

Resolution: 1 - 2 km, Sampling:0.01 3 hours
degrees




EUMETSAT

Doc. No: SAF/HSAF/CDOP4/PRD

Product Requirement Document  |'$5U€: 30
Date 28/10/2025

Page: 101/122

3.3.3.1.4 (H13) SWE-EH

H13

Snow water equivalent by MW radiometry SWE-EH

Type

NRT Product

Application and users

Operational hydrological units
National meteorological services
Civil defence

Research & development activities

Characteristics and

Maps of snow water equivalent derived from MW measurements sensitive to snow thickness and density.

Methods The product may be processed in different ways and have different quality depending on the surface
being flat, forested or mountainous.
The algorithm is based on assimilating MW brightness temperatures of several channels at frequencies
with different penetration in snow, into a first-guess field built by the (sparse) network of stations
measuring snow depth for flat areas, for mountainous areas snow depth measured at stations is not used
directly in the algorithm

Comments AMRS-E failed on 4 Oct 2011 : input data replaced with SSMIS
Before failure: timeliness controlled by the delay in accessing AMSR-E data from NASA by FTP, intended
as delay after acquisition of the last image utilised in the multi-temporal analysis.
Different methods used for flat/forested and mountainous regions.

Generation Assimilation of SSMI/S brightness temperatures in a background field

frequency Output result every 24 h

Input satellite data SSMI/S

Dissemination

Format Means Type

GRIB2 FTP, EUMETCast NRT

Accuracy (RMSE)

Threshold Target Optimal

e  Flat / Forested areas:
e  Flat/ Forested areas: 40mm e  Flat/Forested areas: 10mm
20mm
. Mountainous areas: 45mm . . Mountainous areas: 15mm
. Mountainous areas: 25mm

Validation method Snow observing stations

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

H SAF area Resolution: ~ 20 km 6 hours

Sampling: 0.25 degrees
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3.3.3.1.5 (H31) SE-D-SEVIRI-F

H31 Snow detection for flat land by VIS/NIR of SEVIRI SE-D-SEVIRI-F
Type NRT Product
Application and users NWP

Climate Monitoring

Carbon Models

Characteristics and Methods Multichannel (VIS, NIR, IR) analysis

Product generated for all land pixels, accuracy requirements for the flat land pixels of
the product

Comments Former LSA SAF Product LSA-13

Generation frequency

Input satellite data SEVIRI on MSG

Dissemination

Format Means Type
HDF5, NetCDF FTP - EUMETCast NRT
Accuracy
Threshold Target Optimal
e  False Alarm: 25% e  False Alarm: 15% e  False Alarm: 5%
e  Hit Rate: 70% e  Hit Rate: 80% e  Hit Rate: 90%
Validation method SYNOP, other satellite snow products, such asNOAA/NESDIS IMS or MODIS

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

MSG Disk SEVIRI pixel resolution and grid 3 hours
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3.3.3.1.6 (H32) SE-G-AVHRR

H32 Snow detection by VIS/NIR of AVHRR

SE-G-AVHRR

Type

NRT Product

Application and users

NWP
Climate Monitoring

Carbon Models

Characteristics and Methods

Multichannel (VIS, NIR, IR) analysis

Product generated for all land pixels, accuracy requirements for the flatland pixels of the

product

Comments

Former LSA SAF Product LSA-14

Generation frequency

Input satellite data

AVHRR on Metop, and AVHRR on NOAA, if feasible

Dissemination

Format Means Type
HDF5 FTP - EUMETCast NRT
Accuracy
Threshold Target Optimal
e FAR:25% e FAR:15% e FAR:5%
e POD:70% e POD:80% e POD:90%

Validation method

SYNOP, other satellite snow products, such as NOAA/NESDIS IMS or MODIS

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

Global

0.01°x 0.01°

3 hours
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3.3.3.1.7 (H34) SE-DH-SEVIRI

H34

Snow detection (snow mask) by VIS/NIR of SEVIRI

SE-DH-SEVIRI

Type

NRT Product

Application and users

Operational hydrological units
National meteorological services
Civil defence

Research & development activities

Characteristics and
Methods

Binary map of snow / no-snow situation. VIS/IR images from GEO are used. The product may be
processed in different ways and have different quality depending on the surface being flat, forested
or mountainous. The algorithm is based on thresholding of several channels of SEVIRI, the most
important being those in short-wave, thus the product is generated in daylight. In order to search for
cloud-free pixels, multi-temporal analysis is performed over all images available in 24 hours (in
daylight)

Both algorithms (flat land and mountains) will be applied to all pixels, a default mountain mask will be
applied however users are able to apply their own mountain masking

Comments

Different methods used for flat/forested and mountainous regions.

Timeliness is intended as delay after acquisition of the last image utilised in the multi-temporal
analysis

Superseding SE-E-SEVIRI and SE-D-SEVIRI

Generation frequency

Output result every 24 h

Input satellite data

SEVIRI on MSG

Dissemination

Format Means Type
Values in grid points of the Meteosat projection (HDF5) FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

Probability Of Detection (POD):
e  Flat/ Forested areas: 80 %
e Mountainous areas: 60%
False Alarm Rate (FAR):
e  Flat/ Forested areas: 20 %

. Mountainous areas: 30%

Probability Of Detection (POD):
e  Flat/ Forested areas: 85 %
e Mountainous areas: 70%
False Alarm Rate (FAR):
e  Flat/ Forested areas: 15 %

. Mountainous areas: 20%

Probability Of Detection (POD): 99 %
False Alarm Rate (FAR): 5%

Validation method

Snow observing stations, other satellite snow products, such as NOAA/NESDIS IMS or

MODIS

Ground based observations supplemented by better spatial resolution satellite data

(e.g. Landsat, Sentinel-2) in particular for areas outside the H SAF area

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution

Timeliness

MSG disk

SEVIRI pixel resolution and grid

3 hours




EUMETSAT

e

H SAF

Doc. No: SAF/HSAF/CDOP4/PRD
Issue: 3.0

Date 28/10/2025

Page: 105/122

Product Requirement Document

3.3.3.1.8 (H35) FSC-H-AVHRR

H35

Snow detection (snow mask) and Effective snow cover by VIS/NIR of AVHRR

FSC-H-AVHRR

Type

NRT Product

Application and users

Operational hydrological units
National meteorological services
Civil defence

Research & development activities

Characteristics and
Methods

The combined effect, within a product resolution element, of fractional snow cover and other reflective
contributors is used to estimate the fractional cover at resolution element level.

The product may be processed in different ways and have different quality depending on the surface
being flat, forested or mountainous.

The algorithm is based on multi-channel analysis of AVHRR, the most important being those in short-
wave, thus the product is generated in daylight.
The “deficit” of brightness in respect of the maximum one is correlated to the lack of snow in the

product resolution element. In the case of forests, the expected maximum brightness (or the
“transmissivity”) is evaluated in advance by a high-resolution instrument (MODIS).

In order to search for cloud-free pixels, multi-temporal analysis is performed over all images available in
24 hours (in daylight)

Comments

Superseding FSC-E (extension to Northern Hemisphere)
Different methods used for flat/forested and mountainous regions.
Timeliness is intended as delay after acquisition of the last image utilised in the multi-temporal analysis

Generation frequency

After each AVHRR pass, then multi-temporal analysis for cloud-free pixels
Output result every 24 h

Input satellite data

AVHRR (NOAA, Metop)

Dissemination

Format Means Type
GRIB2 FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

Flat areas: 40 % (RMSE in SCA units)
Mountainous areas: 50% (RMSE)

Flat areas: 20 % (RMSE in SCA units) Flat areas: 10 % (RMSE in SCA units)

Mountainous areas: 30% (RMSE) Mountainous areas: 10% (RMSE)

Validation method

Better spatial resolution satellite data (e.g. Landsat, Sentinel-2) in particular for areas
outside the H SAF area

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Northern Hemisphere

Resolution: ~ 8 km 3 hours

Sampling: ~ 5 km
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3.3.3.1.9 (H65) SWE-H

H65

Snow water equivalent by MW radiometry

SWE-H

Type

NRT Product

Application and users

Operational hydrological units
National meteorological services
Civil defence

Research & development activities

Characteristics and
Methods

Maps of snow water equivalent derived from MW measurements sensitive to snow thickness and
density.
The product is processed in different ways and have different quality depending on the surface being

flat, forested or mountainous.

The algorithm on flat areas is based on assimilating MW brightness temperatures of several channels at
frequencies with different penetration in snow, into a first-guess field built by the (sparse) network of
stations measuring snow depth

The flat areas algorithm is a derivation of H13 product. However, the emission model and auxiliary data
are improved and the product includes improved SWE error estimate. These product developments are
derived from DUE GlobSnow project.

The algorithm on mountains is based on model inversion of MW brightness temperatures only.

Comments

Different methods used for flat/forested and mountainous regions.
Timeliness depends on when the correct node of SSMI/S data is available over target area

Continuation of SWE-E product.

Generation frequency

Daily

Input satellite data

SSMI/S on DMSP F17, F18. MWRI FY-3 can be used as backup.

Dissemination

Format Means Type
HDF5 FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

e Flat / Forested areas: 40mm
e Mountainous areas: 45mm

For deep snowpack the SWE range

from 0 to 150 mm

e Flat / Forested areas: 20mm e Flat / Forested areas: 10mm

e Mountainous areas: 25mm e Mountainous areas: 15mm

For deep snowpack the SWE range For deep snowpack the SWE range from 0 to

from 0 to 150 mm 150 mm

Validation method

Snow observing stations

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

Northern Hemisphere

Resolution: ~ 25 km 6 hours

Sampling: ~ 25 km




EUMETSAT Doc. No: SAF/HSAF/CDOP4/PRD

Product Requirement Document  |'$5U€: 30
Date 28/10/2025

Page: 107/122

3.3.3.1.10 (H66) SWE-PE

H66 SWE Pan European by microwave radiometer SWE-PE
Type NRT

Application and users Hydrology, Climate modeling. Users: Finnish Environment Institute, Kemijoki company
Characteristics and Multichannel (MW) analysis, European Domain, 5km resolution

Methods

Comments Successor of H13 in product portfolio, algorithm is successor of H65.

Generation frequency Daily

Input satellite data SSMI/S on DMSP F17, F18. MWRI on FY-3 can used as backup.

Dissemination

Format Means Type
NetCDF FTP - EUMETCast NRT
Accuracy

Threshold Target Optimal

flat areas 40 mm mountains 45 mm flat areas 20 mmmountains 25 mm flat areas 10 mmmountains 15 mm
Validation method RMSE, estimates compared to snow course measurements

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Northern Hemisphere | 0.05° x 0.05° (almos equal to 5 km x 5 km resolution) 24h
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3.3.3.2 MTG Dayl

3.3.3.2.1 (H43) SE-D-FCI

H43 Snow detection (snow mask) by VIS/NIR of MTG FCI SE-D-FCI
Type NRT Product
Application and users Operational hydrological units

National meteorological services
Civil defence

Research & development activities

Characteristics and Methods Multichannel (VIS, NIR, IR) analysis
Comments Successor of SE-E-SEVIRI
Generation frequency Output result daily

Input satellite data FCl on MTG

Dissemination

Format Means Type
HDF5, NetCDF FTP - EUMETCast NRT
Accuracy

Probability Of Detection (POD):
. Flat / Forested areas: 70%
. Mountainous areas: 60%

False Alarm Rate (FAR):

. Flat / Forested areas: 25 %
. Mountainous areas: 30%
Validation method Snow observing stations, measurement campaign data, other satellite observations

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

MTG Disk 2 km (FCI pixel resolution and grid) 3hours with 40 min margin
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3.3.3.3 EPS-SG Day1 Sat A

3.3.3.3.1 (H85) SE-G-MI

H85 Snow detection (snow mask) by Metop-SG METimage SE-G-MI
Type NRT Product
Application and users Operational hydrological units

National meteorological services
Civil defence

Research & development activities

Characteristics and Multichannel (VIS, NIR, IR) analysis
Methods Product generated for all land pixels, accuracy requirements for the flatland pixels of the product
Comments Superseding SE-G-AVHRR

Timeliness is intended as delay after acquisition of the last image utilised in the multi-temporal analysis

Generation frequency Output result every 24 h

Input satellite data METimage on Metop-SG

Dissemination

Format Means Type
HDF5 FTP, EUMETCast NRT
Accuracy

Threshold Target Optimal

False Alarm: 25%; Hit Rate: 70% False Alarm: 15%; Hit Rate: 80% False Alarm: 5%; Hit Rate: 90%
Validation method Snow observing stations, other satellite snow products

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Global 0.01x0.01 degrees (lat-lon grid, about 1.1 km in equator) 150 min
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3.3.34 MTG Day2

3.3.3.4.1 (H243) SE-D-FCI

H243 Snow detection (snow mask) by VIS/NIR of MTG FCI SE-D-FCI

Type

NRT

Application and users

Hydrology, NWP, Climate Monitoring, Carbon Models

Characteristics and
Methods

Multichannel (VIS, NIR, IR) analysis, Full Discse-p-Fcl

Comments

Day-2 product, contains flatlant, mountain and merged snow, empirical approach

Generation frequency

Daily

Input satellite data

FClon MTG

Dissemination

Format Means Type
NetCDF FTP - EUMETCast NRT
Accuracy

Threshold Target Optimal

mountains

False Alarm: 25%; HitRate: 70% for flat | False Alarm: 15%; HitRate: 80% for flat False Alarm: 5%; HitRate: 90% for flat

False Alarm: 30%; HitRate: 60% for False Alarm: 20%; HitRate: 70% for False Alarm: 5%; HitRate: 90% for mountains

mountain

Validation method

Weather station observations; other snow observations; other satellites

Coverage, resolution and timeliness

Spatial coverage

Spatial resolution Timeliness

MTG/FCI Disc

FCI pixel resolution TBD
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3.3.35 EPS-SG Day2 Sat A

3.3.3.5.1 (H86) ESC-H-EPS-SG

H86 ESC-G-MI Effective Snow Cover by EPS-SG ESC-H-EPS-SG

Type NRT

Application and users Hydrology

Characteristics and Multichannel (VIS, NIR, IR) analysis, Northern Hemisphere
Methods

Comments -

Generation frequency Daily

Input satellite data METimage on Metop-SG

Dissemination

Format Means Type
NetCDF FTP - EUMETCast NRT
Accuracy

Threshold Target Optimal

RMSE 40% RMSE 30% RMSE 15%

Validation method Landsat, Sentinel-2 satellite data

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

NorthernHemisphere | 0.01°x 0.01° TBD
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3.3.3.5.2 (H285) SE-H-EPS-SG

H285 Snow detection (snow mask) by EPS-SG METimage SE-H-EPS-SG

Type NRT

Application and users NWP, Climate Monitoring, Carbon Models

Characteristics and Multichannel (VIS, NIR, IR) analysis
Methods
Comments Day-2 product, based on empirical approach

Generation frequency Daily

Input satellite data METimage on Metop-SG

Dissemination

Format Means
NetCDF FTP - EUMETCast
Accuracy
Threshold Target Optimal
False Alarm: 25%; HitRate: 70% False Alarm: 15%; HitRate: 80% False Alarm: 5%; HitRate: 90%
Validation method Weather station observations; other snow observations; other satellites

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Global TBD TBD
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3.3.3.6 EPS-SG Day2 Sat B

3.3.3.6.1 (H665) SWE-H

H665 Global (hemispherical) SWE 25 km resolution SWE-H
Type NRT
Application and users Hydrology, Climate modelingUsers: Finnish Environment Institute, Kemijoki company
Characteristics and Multichannel (MW) analysis, Northern Hemisphere
Methods
Comments Successor of H65
Generation frequency Daily
Input satellite data MWI
Dissemination
Format Means
NetCDF FTP- EUMETCast
Accuracy
Threshold Target Optimal
flat areas 40 mm flat areas 20 mm "flat areas 10 mm
mountains 45 mm mountains 25 mm mountains 15 mm"
Validation method Snow course measurements
Coverage, resolution and timeliness
Spatial coverage Spatial resolution Timeliness
Northern Hemisphere | 25 km x 25 km 24h
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3.3.3.6.2 (H666) SWE-N-2

H666 SWE Northern Hemisphere by microwave radiometer SWE-N-2
Type NRT

Application and users Hydrology, Climate modelingUsers: Finnish Environment Institute, Kemijoki company
Characteristics and Multichannel (MW) analysis, European Domain, 5km resolution

Methods

Comments Successor of H66

Generation frequency Daily

Input satellite data MwI

Dissemination

Format Means
NetCDF FTP - EUMETCast
Accuracy

Threshold Target Optimal
flat areas 40 mm flat areas 20 mm flat areas 10 mm
mountains 45 mm mountains 25 mm mountains 15 mm
Validation method Snow course measurements

Coverage, resolution and timeliness

Spatial coverage Spatial resolution Timeliness

Northern Hemisphere | 0.05° x 0.05° 24h
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Appendix 2 Glossary

AMSR Advanced Microwave Scanning Radiometer (on ADEOS-II)
AMSR-E Advanced Microwave Scanning Radiometer— E (on EOS-Aqua)
AMSU-A Advanced Microwave Sounding Unit— A (on NOAA satellites and EOS-Aqua)
AMSU-B Advanced Microwave Sounding Unit— B (on NOAA satellites up to NOAA-17)
API Application Program(ming) Interface

ASCAT Advanced Scatterometer (on MetOp)

ATMS Advanced Technology Microwave Sounder (on NPP and NPOESS)
AVHRR Advanced Very High Resolution Radiometer (on NOAA and MetOp)
BAMPR Bayesian Algorithm for Microwave Precipitation Retrieval

CDR Critical Design Review

Cl Configuration Item

CMP Configuration Management Plan

CoMET Centro Operativo per la Meteorologia

CNR Consiglio Nazionale delle Ricerche

com Component Object Model

CORBA Common Object Request Broker Architecture

COTS Commercial-off-the-shelf

CPU Central Processing Unit

CVS Concurrent Versions System

DMSP Defence Meteorological Satellite Program

DOF Data Output Format

DPC Dipartimento della Protezione Civile

EARS EUMETSAT Advanced Retransmission Service (station)

ECMWF European Centre for Medium-range Weather Forecasts

ECSS European Cooperation on Space Standardization

EOS Earth Observing System

EPS EUMETSAT Polar System

ERS European Remote-sensing Satellite (1 and 2)

EUR End-User Requirements

FCl Flexible Combined Imager (on MTG)

FMI Finnish Meteorological Institute

FTP File Transfer Protocol

GEO Geostationary Earth Orbit

GIS Geographical Information System

GPM Global Precipitation Measurement mission

GPROF Goddard Profiling algorithm

GTS Global Telecommunication System
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GUI Graphical User Interface

H SAF SAF on support to Operational Hydrology and Water Management

HTML Hyper Text Markup Language

HTTP Hyper Text Transfer Protocol

HV Hydrovalidation (referred to Hydro Validation Subsystem items, e.g.: reports, components etc.)
HW Hardware

ISAC Istituto di Scienze dell’Atmosfera e del Clima (of CNR)

JPS Joint Polar System (MetOp + NOAA/NPOESS)

LAN Local Area Network

LEO Low Earth Orbit

LI Lightning Imager (on MTG)

LST Solar Local Time (of a sun-synchronous satellite)

MetOp Meteorological Operational satellite

METU Middle East Technical University (of Turkey)

MHS Microwave Humidity Sounder (on NOAA N/N’ and MetOp)

MODIS Moderate-resolution Imaging Spectro-radiometer (on EOS Terra and Aqua)
MSG Meteosat Second Generation

MTG Meteosat Third Generation

N/A Not Available

N.A. Not Applicable

NASA National Aeronautics and Space Administration

NDI Non-developmental Items

NMS National Meteorological Service

NOAA National Oceanic and Atmospheric Organisation (intended as a satellite series)
NPOESS National Polar-orbiting Operational Environmental Satellite System

NPP NPOESS Preparatory Programme

NRT Near-Real Time

NWP Numerical Weather Prediction

OAR Options Analysis for Reengineering

CS Central Services (referred to Central Services Subsystem items, e.g.: components)
ORR Operations Readiness Review

PAC Prototype Algorithm Code

PDR Preliminary Design Review

PP Project Plan

RR Requirements Review

SAF Satellite Application Facility

SAR Synthetic Aperture Radar

SCAT Scatterometer (on ERS-1 and 2)

SDD System Design Document
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SEVIRI Spinning Enhanced Visible Infra-Red Imager (on MSG)
SIRR System Integration Readiness Review

SIVVP System Integration, Verification & Validation Plan

SLA Service-Level Agreement

SMOS Soil Moisture and Ocean Salinity

SRD System Requirements Document

SSM/I Special Sensor Microwave / Imager (on DMSP up to F-15)
SSMIS Special Sensor Microwave Imager/Sounder (on DMSP starting with F-16)
SSVD System/Software Version Document

STRR System Test Results Review

SVRR System Validation Results Review

Sw Software

SWE Snow Water Equivalent

TBC To be confirmed

TBD To be defined

T™I TRMM Microwave Imager (on TRMM)

TRMM Tropical Rainfall Measuring Mission

TSMS Turkish State Meteorological Service

TU Wien Technische Universitat Wien

PUM Product User Manual

U-MARF Unified Meteorological Archive and Retrieval Facility
WMO World Meteorological Organization

WS Workshop

XMI XML (eXtensible Markup Language ) Metadata Interchange
XML eXtensible Markup Language
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