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1 LƴǘǊƻŘǳŎǘƛƻƴ 

 Purpose of the document 

The purpose of the document is to provide a report of the engineering aspects of the H SAF 

operations for the first and second semester of 2021 (from 01/01/2021 to 31/12/2021). It includes 

performance statistics of H SAF operational products. The results of quality assessment and hydro-

validation of operational products are also included covering the period from 01/06/2020 ς 

31/05/2021.  

 Document overview 

The following sections compose the present document: 

Section 2: the overview of the object of the report is provided; expected performances and 

monitored products are the object of the overview. 

Section 3: operations overview: the performances of the system are reported, in terms of products 

availability, archiving, dissemination and problems reporting. 

Section 4: the ǳǎŜǊΩǎ feedback received from the communities and from the web site. 

Section 5: The H-SAF products quality assessment for covering the period 01/06/2020 ς 31/05/2021 

To be noted: the Hydrovalidation Report is delivered as a separate dedicated set of Documents 

(Hydrovalidation Report) 
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2 hǇŜǊŀǘƛƻƴǎ ƻǾŜǊǾƛŜǿ 

 Operation commitments: the service specification 

Reference for the operations is the H SAF Service Specification (current baseline release: 

SAF/HSAF/SeSp/1.15). 

An overview of the operations commitments is reported in this section, for a clear view of the 

expected product performances. 

 Reference period 

The Operation Report covers both the semesters of the year, reflected in following name 

convention: 

SAF_HSAF_OpRep_<YYYY>_S<x>_<v>_<r> 

 

where <YYYY> is the year, <x> the semester (or semesters, if both) of the year, <v> version and <r> 

the revision. 

The period of observation is related to system performance (e.g. dissemination, archive, statistics 

on user accesses etc.).  

The scientific aspects of H SAF cannot be monitored with the same frequency as the engineering 

ones, due to specific reasons, such as the need of cover a complete snow season for a significant 

quality assessment of snow products, or the duration of a consistent hydrovalidation campaign: this 

implies that only at mid-year these aspects are included in the report.  

 

Current report (2021 S1/S2) covers following periods: 

Operations aspect in this report Covered period 

Engineering aspects (system performances) from 01/01/2021 to 31/12/2021 

Quality Assessment and Hydrovalidation impact 01/06/2020 ς 31/05/2021. 

 

 Products list  

The table lists all products with operational or pre-operational status for the entire period under 

review. 

Identifier Acronym Name Type Operational Status history 

Precipitation products 

H01 new 

rel. 

PR-OBS-1 

new rel. 

Precipitation rate at ground by 

MW conical scanner 

NRT Operational since July 2013  
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Identifier Acronym Name Type Operational Status history 

H02B PR-OBS-2B 
Precipitation rate at ground by 

MW cross-track scanners 

NRT Operational since October 2019 

H03B PR-OBS-3B 
Precipitation rate at ground by 

GEO/IR supported by LEO/MW 

NRT 
- Operational since April 2019 

H05B PR-OBS-5B 
Accumulated precipitation at 

ground by blended MW and IR 

NRT 
- Operational since April 2019 

H15A PR-OBS-6A 

Blended SEVIRI Convection area 

/ LEO MW Convective 

Precipitation 

NRT Pre-operational since mid-June 2015 

H18 P-IN-ATMS 
Precipitation rate at ground by 

MW cross track scanners 

NRT -Operational since February 2020 

Soil Moisture products 

H08 SM-OBS-2 
Small-scale surface soil moisture 

by radar scatterometer 

NRT Pre-operational since H SAF 

Development Phase 

H16 
SSM ASCAT-

B NRT 
O12.5 

Metop-B ASCAT NRT SSM orbit 

geometry 12.5 km sampling 

NRT Operational since June 2016 

H101 
SSM ASCAT-

A NRT 
O12.5 

Metop-A ASCAT NRT SSM orbit 

geometry 12.5 km sampling 

NRT Operational since June 2016 

H102 SSM ASCAT-
A NRT O25 

Metop-A ASCAT NRT SSM orbit 

geometry 25 km sampling 

NRT Operational since June 2016 

H103 SSM ASCAT-
B NRT O25 

Metop-B ASCAT NRT SSM orbit 

geometry 25 km sampling 

NRT Operational since June 2016 

H14 SM-DAS-2 

Soil Moisture Profile Index in the 

roots region retrieved by surface 

wetness scatterometer 

assimilation method 

NRT Operational since June 2012 

Snow  products 

H10 SN-OBS-1 
Snow detection (snow mask) by 

VIS/IR radiometry 

NRT Operational since November 2011 

H11 SN-OBS-2 
Snow status (dry/wet) by MW 

radiometry 

NRT Operational since mid-December 2013 

H12 SN-OBS-3 
Effective snow cover by VIS-IR 

radiometry 

NRT Pre-operational since November 2012 

H13 SN-OBS-4 
Snow water equivalent by MW 

radiometry 

NRT Operational since November 2012 
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Identifier Acronym Name Type Operational Status history 

H31 
SE-D-

SEVIRI 

Snow detection for flat land 

(snow mask) by VIS/NIR of SEVIRI  

NRT Operational in H SAF since February 

2019 (previously operational in LSA SAF) 

H32 
SE-G-

AVHRR 

Snow detection for flat land 

(snow mask) by VIS/NIR of 

AVHRR  

NRT Operational in H SAF since February 

2019 (previously operational in LSA SAF) 

H34 
SE-D-

SEVIRI 

Snow detection (snow mask) by 

VIS/IR radiometry covering full 

MSG Disk 

NRT Pre-operational since June 2021 

H35 ESC-H 
Effective snow cover by VIS/IR of 

AVHRR 

NRT Pre-operational since June 2021 

Table 1: H SAF operational or pre-operational products list 
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 Commitments related to Product Requirements and NRT Production 

 

ID Product Name Acronym 
Operational 
Satellite Input  
Data  

Other 
Operational 
Input Data 

Format 
Spatial 
Coverage 

Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

H01 new 
rel. 

Precipitation rate at 
ground by MW conical 
scanner 

PR-OBS-1 
new rel. 

SSMI and 
SSMIS on 
DMSP (SSMI on 
DMSP until 
Nov. 2011 ς no 
longer 
available) 

SSM/I (on 
DMSP-15) 
and AMSR-E 
(on EOS-
Aqua)  

BUFR 

H SAF area 
extended to 
Africa and 
southern 
Atlantic 

Resolution changing 
with precipitation type: 
30 km in average  
Sampling: 16 km 

Changing with 
precipitation type:  
ω фл҈ ŦƻǊ Ҕ мл ƳƳκƘΣ  
ω мнл҈ ŦƻǊ м-10 
mm/h,  
ω нпл҈ ŦƻǊ ғ м ƳƳκƘ 

Changing with 
precipitation type:  
ω ул҈ ŦƻǊ Ҕ мл ƳƳκƘΣ  
ω млр҈ ŦƻǊ м-10 mm/h,  
ω мпр҈ ŦƻǊ ғ м ƳƳκƘ 

Changing with 
precipitation type:  
ω нр҈ ŦƻǊ Ҕ мл ƳƳκƘΣ  
ω рл҈ ŦƻǊ м-10 mm/h,  
ω фл҈ ŦƻǊ ғ м ƳƳκƘ 

H02B 
Precipitation rate at 
ground by MW cross-
track scanners 

PR-OBS-
2B 

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

 BUFR 

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 km2 / 
circular 
at nadir to 26 x 52 km2 
/ oval at scan edge 

Sampling 16 km 

RR > 1 mm/h FSE% = 
200% 

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

H03B 
Precipitation rate at 
ground by GEO/IR 
supported by LEO/MW 

P-IN-
SEVIRI 

SEVIRI on MSG 
Precipitation 
rate at ground 
by MW (e.g. P-
IN-SSMIS, P-IN-
MHS) 

 GRIB-2 

H SAF area 
extended to 
Africa and 
southern 
Atlantic: 
LAT 60°S - 
67.5°N, 
LON 60°W - 
60°E 

Resolution changes 
across the Full Disk 
from 3 km near the 
sub-satellite point to 8 
km on average over 
Europe. 

Sampling dependent of 
SEVIRI IFOV 

RR > 1 mm/h FSE% = 
200% 

RR > 1 mm/h FSE% = 150% RR > 1 mm/h FSE% = 
100% 
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ID Product Name Acronym 
Operational 
Satellite Input  
Data  

Other 
Operational 
Input Data 

Format 
Spatial 
Coverage 

Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

H05B 
Accumulated 

precipitation at ground 
by blended MW+IR 

P-AC-
SEVIRI 

 

Precipitation 
rate at 

ground (e.g. 
P-IN-SEVIRI) 

GRIB-2 

H SAF area 
with 

extension 
to Africa 

and 
southern 
Atlantic: 

LAT 60°S - 
67.5°N, 

LON 60°W - 
60°E 

Resolution: ~ 30 km 
Sampling: 5 km in 

average 
Sampling dependent of 

SEVIRI IFOV 

RR > 1 mm/24h FSE% 
= 200% 

RR > 1 mm/24h FSE% = 
150% 

RR > 1 mm/24h FSE% 
= 100% 

H15A 

Blended SEVIRI 
Convection area / LEO 
MW Convective 
Precipitation 

PR-OBS-
6A 

SEVIRI on MSG 

 

Precipitation 
rate at 
ground by 
MW (eg. PR-
OBS1, PR-
OBS2) 
Convective 
cloud Mask 
(NEFODINA) 

GRIB-2 H SAF area 

Resolution changing 
cross Europe: 8 km in 
average 

Sampling: 5 km in 
average 

Sampling dependent of 
SEVIRI IFOV 

Changing with 
precipitation type:  

ω фл҈ ŦƻǊ Ҕ мл ƳƳκƘΣ  

ω мнл҈ ŦƻǊ м-10 
mm/h,  

ω нпл҈ ŦƻǊ ғ м ƳƳκƘ 

Changing with 
precipitation type:  

ω ул҈ ŦƻǊ Ҕ мл ƳƳκƘΣ  

ω млр҈ ŦƻǊ м-10 mm/h,  

ω мпр҈ ŦƻǊ ғ м ƳƳκƘ 

Changing with 
precipitation type:  

ω нр҈ ŦƻǊ Ҕ мл ƳƳκƘΣ  

ω рл҈ ŦƻǊ м-10 mm/h,  

ω фл҈ ŦƻǊ ғ м ƳƳκƘ 

H18 

Precipitation rate at 
ground by MW cross 
track scanners 

P-IN-
ATMS 

 

P-IN-SSMIS 
(H01), P-IN-
MHS (H02B), 
P-IN-ATMS 
(H18), H-
AUX-17, H-
AUX-20 

NetCDF 

MSG Full 
disk:  LAT 
60°S - 75°N, 
LON 80°W -
80°E 

Resolution changing 
along the scan: varying 
from 15.8 x 15.8 km2 / 
circular at nadir to 30 x 
68.4 km2 / oval at scan 
edge 

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

H08 
Small-scale surface soil 
moisture by radar 
scatterometer 

SM-OBS-
2 

ASCAT on 
Metop  

SAR imagery BUFR H SAF area 

Resolution resulting 
from disaggregation 
starting from 25 km  
Sampling: 0.5 km 

Correlation coefficient 
(CC): 0.50 

Correlation coefficient 
(CC): 0.65 

Correlation coefficient 
(CC): 0,80 
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ID Product Name Acronym 
Operational 
Satellite Input  
Data  

Other 
Operational 
Input Data 

Format 
Spatial 
Coverage 

Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

H14 

Soil Moisture Profile 
Index in the roots 
region retrieved by 
surface wetness 
scatterometer 
assimilation method 

SM-DAS-
2 

ASCAT on 
Metop 

SAFH/H-16 

Values 
in grid 
points 
on a 
Gaussian 
grid 

Global 

Horizontal resolution: 
25km 
Vertical resolution: 4 
layers in the range 
surface to2.89m: layer-
1 (0-7cm), layer-2 (7-
28cm), layer-3 (28-
100cm) and layer-4 
(100-289cm). 

Correlation coefficient 
(CC): 0.50 

Correlation coefficient 
(CC): 0.65 

Correlation coefficient 
(CC): 0,80 

H16 
Metop-B ASCAT NRT 
SSM orbit geometry 
12.5 km sampling 

SSM 
ASCAT-B 

NRT 
O12.5 

ASCAT on 
Metop B 

 BUFR Global 

Resolution: 25-34 km x 
25-34 km 

Spatial sampling: 12.5 
km 

Signal to noise ratio: 0 
dB 

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

H101 
Metop-A ASCAT NRT 
SSM orbit geometry 
12.5 km sampling 

SSM 
ASCAT-A 

NRT 
O12.5 

ASCAT on 
Metop A 

 BUFR Global 

Resolution: 25-34 km x 
25-34 km 

Spatial sampling: 12.5 
km 

Signal to noise ratio: 0 
dB 

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

H102 
Metop-A ASCAT NRT 
SSM orbit geometry 25 
km sampling 

SSM 
ASCAT-A 
NRT O25 

ASCAT on 
Metop A 

 BUFR Global 

Resolution: 50 km x 50 
km 

Spatial sampling: 25 km 

Signal to noise ratio: 0 
dB 

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

H103 
Metop-B ASCAT NRT 
SSM orbit geometry 25 
km sampling 

SSM 
ASCAT-B 
NRT O25 

ASCAT on 
Metop B 

 BUFR Global 

Resolution: 50 km x 50 
km 

Spatial sampling: 25 km 

Signal to noise ratio: 0 
dB 

Signal to noise ratio: 3 dB Signal to noise ratio: 6 
dB 
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ID Product Name Acronym 
Operational 
Satellite Input  
Data  

Other 
Operational 
Input Data 

Format 
Spatial 
Coverage 

Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

H10 
Snow detection (snow 
mask) by VIS/IR 
radiometry 

SN-OBS-1 
SEVIRI on MSG 
Meteosat-9 
 

 HDF5 H SAF area 

SEVIRI pixel resolution 
and grid 

POD: 
Flat/Forested areas: 
80 % 
Mountainous areas: 
60% 
FAR: 
Flat / Forested areas: 
20 % 
Mountainous areas: 
30% 

POD: 
Flat/Forested areas: 85 %  
Mountainous areas: 70% 
FAR: 
Flat/Forested areas: 15 % 
Mountainous areas: 20% 

POD: 99 % 
FAR: 5 % 

H11 
Snow status (dry/wet) 
by MW radiometry 

SN-OBS-2 
AMSR-E on 
EOS-Aqua 

 HDF5 H SAF area 
Resolution: ~ 20 km 

Sampling: 20 km 

Hit Rate (HR): 60 %  

False Alarm Rate 

(FAR): 20 % 

Hit Rate (HR): 80 %  

False Alarm Rate (FAR): 10 

% 

Hit Rate (HR): 90 %  

False Alarm Rate 

(FAR): 5 % 

H12 
Effective snow cover by 
VIS/IR radiometry 

SN-OBS-3 
AVHRR on 
NOAA and 
Metop 

 HDF5 H SAF area 
Resolution: 1 - 2 km, 
Sampling:0.01 degrees 

45% (Overall accuracy) 65% (Overall accuracy) 95% (Overall 
accuracy) 

H13 
Snow water equivalent 
by MW radiometry 

SN-OBS-4 
SSMIS on 
DMSP 

 HDF5 H SAF area 

Resolution: ~ 20 km  

Sampling: 0.25 degrees 

ω Cƭŀǘ κ CƻǊŜǎǘŜŘ 
areas: 40mm 

ω aƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
45mm 

ω Cƭŀǘ κ CƻǊŜǎǘŜŘ ŀǊŜŀǎΥ 
20mm 

ω aƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
25mm 

ω Cƭŀǘ κ CƻǊŜǎǘŜŘ 
areas: 10mm 

ω aƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
15mm 
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ID Product Name Acronym 
Operational 
Satellite Input  
Data  

Other 
Operational 
Input Data 

Format 
Spatial 
Coverage 

Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

H34 
Snow detection (snow 
mask) by VIS/NIR of 
SEVIRI 

SE-DH-
SEVIRI 

SEVIRI on MSG  HDF5 MSG disk 

SEVIRI pixel resolution 
and grid 

Probability Of 
Detection (POD):  

ωFlat / Forested areas: 
80 % 

ωMountainous areas: 
60% 

False Alarm Rate 
(FAR):  

ωFlat / Forested areas: 
20 % 

ωMountainous areas: 
30% 

Probability Of Detection 
(POD):  

ωFlat / Forested areas: 85 
%  

ωMountainous areas: 70% 

False Alarm Rate (FAR):  

ωFlat / Forested areas: 15 
% 

ωMountainous areas: 20% 

Probability Of 
Detection (POD): 99 % 

False Alarm Rate 
(FAR): 5 % 

H35 

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

FSC-H-
AVHRR 

AVHRR (NOAA, 
Metop) 

 GRIB2 
Northern 
Hemisphere 

Resolution: ~ 8 km  

Sampling: ~ 5 km 

Flat areas: 40 % (RMSE 
in SCA units) 

Mountainous areas: 
50% (RMSE) 

Flat areas: 20 % (RMSE in 
SCA units) 

Mountainous areas: 30% 
(RMSE) 

Flat areas: 10 % 
(RMSE in SCA units) 

Mountainous areas: 
10% (RMSE) 

Table 2: Commitments related to Product Requirements ï Main characteristics 
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ID Product Name Acronym Generation frequency Timeliness 

H01 new 
rel. 

Precipitation rate at ground by MW 

conical scanner 
PR-OBS-1 
new rel. 

Up to six passes/day in the intervals 

06-12 and 18-24 UTC 

Observing cycle over Europe: ~ 10 h 

2,5 hours 

H02B 
Precipitation rate at ground by MW 

cross-track scanners 
P-IN-MHS 

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

Observing cycle over Europe: ~ 5 h 
2.5 hours 

H03B 
Precipitation rate at ground by 
GEO/IR supported by LEO/MW 

P-IN-
SEVIRI 

Every new SEVIRI image (at 15 min 
intervals) 

Observing cycle over Europe: 15 min 
15 min 

H05B 
Accumulated precipitation at ground 
by blended MW+IR 

P-AC-
SEVIRI 

Four products (integrals over 3, 6, 12 
and 24 h) every three hours (rolling) 

Observing cycle over Europe: 3 h 
25 min 

H15A 
Blended SEVIRI Convection area / LEO 
MW Convective Precipitation 

PR-OBS-6A 

Every new SEVIRI image (at 15 min 

intervals) 

Observing cycle over Europe: 15 min 

15 min 

H18 
Precipitation rate at ground by MW 
cross-track scanners ATMS 

P-IN-ATMS 

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. 

1.5 h 

H08 
Small-scale surface soil moisture by 
radar scatterometer 

SM-OBS-2 

On completion of each orbit at 100 

min intervals, through the intervals 

07-11 and 17-23 UTC  

Observing cycle over Europe: 36 h 

130 min 

H14 

Soil Moisture Profile Index in the 
roots region retrieved by surface 
wetness scatterometer assimilation 
method 

SM-DAS-2 

Model output at 24-h intervals   

Observing cycle ~ 24 h (NWP model 

assimilation / stabilisation process) 

24 to 36 hours 

H16 
Metop-B ASCAT NRT SSM orbit 
geometry 12.5 km sampling 

SSM 
ASCAT-B 

NRT O12.5 

On completion of each orbit. 

Each orbit lasts 101 minutes 

(orbital period), resulting in ca. 14 

2 hours 

H101 
Metop-A ASCAT NRT SSM orbit 
geometry 12.5 km sampling 

SSM 
ASCAT-A 

NRT O12.5 

orbits/day. Observing cycle over 

Europe: 36 h (full geographical 

coverage). 

2 hours 

H102 
Metop-A ASCAT NRT SSM orbit 
geometry 25 km sampling 

SSM 
ASCAT-A 
NRT O25 

On completion of each orbit. 

Each orbit lasts 101 minutes 

(orbital period), resulting in ca. 14 

2 hours 

H103 
Metop-B ASCAT NRT SSM orbit 
geometry 25 km sampling 

SSM 
ASCAT-B 
NRT O25 

orbits/day. Observing cycle over 

Europe: 36 h (full geographical 

coverage). 

2 hours 
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ID Product Name Acronym Generation frequency Timeliness 

H10 
Snow detection (snow mask) by 
VIS/IR radiometry 

SN-OBS-1 Output result every 24 h 3 hours 

H11 
Snow status (dry/wet) by MW 
radiometry 

SN-OBS-2 Output result every 24 h 6 hours 

H12 
Effective snow cover by VIS/IR 
radiometry 

SN-OBS-3 

Output result every 24 h 

After each AVHRR pass, then multi-

temporal analysis for cloud-free 

pixels 

3 hours 

H13 
Snow water equivalent by MW 
radiometry 

SN-OBS-4 

Output result every 24 h 

Assimilation of SSMI/S brightness 

temperatures in a background field 

6 hours 

H31 
Snow detection for flat land (snow 
mask) by VIS/NIR of SEVIRI  

SE-D-
SEVIRI 

Output result every 24 h 3 hours 

H32 
Snow detection for flat land (snow 
mask) by VIS/NIR of AVHRR  

SE-G-
AVHRR 

Output result every 24 h 3 hours 

H34 
Snow detection (snow mask) by 
VIS/IR radiometry 

SE-D-
SEVIRI 

Output result every 24 h 3 hours 

H35 
Effective snow cover by VIS/IR 
radiometry 

FSC-H-
AVHRR 

After each AVHRR pass, then multi-

temporal analysis for cloud-free 

pixels  

Output result every 24 h 

3 hours 

Table 3: Commitments related to Product Requirements ï Generation frequency and Timeliness (only for NRT products) 
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3 {ȅǎǘŜƳ ǇŜǊŦƻǊƳŀƴŎŜ 

 Products availability 

The availability (end-to-end) of the products was evaluated through the analysis of some data 

related to the production and dissemination of the products in relation to the maximum theoretical 

value. Here below a detailed description of the parameters to generate the metrics: 

The Expected Production (EP) counts the amount of products expected to be generated (the results 

will be shown both on a monthly and semi-annual basis). 

The Successful Production (SP) counts the amount of products successfully generated and 

disseminated within the expected timeliness of each NRT product (the results will be shown both 

on a monthly and semi-annual basis). For the off-line products the value of timeliness will not be 

taken into account for the computation of SP value. In this case the SP represents the total amount 

of products generated and disseminated via FTP. 

The Success Rate (SR) is calculated as SP/EP. It is expressed as a percentage value with a defined 

colour code to better identify results below, above or close to the threshold of 95%. The used colour 

code is the following: 

 

SR < 95% фр҈ Җ SR Җ фс҈ фс҈ Җ SR Җ млл҈ 

 

 EUMETCast Dissemination Timeline 

Here below the detailed history of activation/deactivation of the dissemination via EUMETCast is 

shown. These information are also summarized in Figure 1. 

- H03 and H08 dissemination via EUMETCast has been activated on 15/04/2011. 

- H01, H02 and H10 dissemination via EUMETCast has been activated on 26/04/2012. 

- H04 and H05 dissemination via EUMETCast has been activated on 27/03/2013; H04 

dissemination stopped since the 5th of November 2015 because H04 was declared an off-line 

product on 16th of June 2015 (following the outcomes of the H SAF CDOP2 ORR1 part5 approved 

by H SAF Steering Group). 

- H14 dissemination via EUMETCast has been activated on 18/04/2013.  

- H11 dissemination via EUMETCast has been activated on 24/07/2014 (H11 become operational 

from December 2013 and the dissemination via EUMETCast was started at the end of July. 

Activation of H11 dissemination via EUMETCast has been postponed due to a re-design of the 

software to handle the uploading of H SAF products on the EUMETSAT FTP server. This activity, 

whose conclusion was scheduled for the beginning of February 2013, has suffered delays that 

led to the beginning of the test for disseminating of H11 to July 2013). 
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- H15 was officially declared as pre-operational on 16th of June 2015 (following the outcomes of 

the H SAF CDOP2 ORR1 part5 approved by H SAF Steering Group). The trial dissemination has 

been activated on the 1st of July 2015 with the support of EUMETSAT staff. The announcement 

to the users has been published on 8th of October 2015 and the related starting of the operative 

dissemination has been activated on 21st of October 2015 as final step of the trial period.  

-  "Snow Cover" (H31) and "EPS Daily Snow Cover" (H32) declared operational on the 26th of July 

2018  

- H02B was officially declared operative on the 17th of October 2019 

- H02A was dismissed on the 17th of October 2019 

- H03B and H05B was officially declared operative from the 14th of March 2019 

- H03A and H05A were dismissed on the 1st April 2019 

- H18 was officially declared operative from the February 2020 

- H34 and H35 were officially declared pre-operational from the June 2021 

 

 

Figure 1: EUMETCast Dissemination Timeline - in green the dissemination period via EUMETCast 

 

3.2.1 Overall products generation and success rate 

The following tables show the overall results of products generation and performance for the two 

semesters of review period. 

Product

J F MA MJ J A S ON D J F MA MJ J A S ON D J F MA MJ J A S ON D

H01
H02

H01 new rel.
H02B

H02A new rel.
H03B
H03A
H04A
H05B
H05A
H15A
H18
H08
H14
H16
H101
H102
H103
H16
H101
H102
H103
H10
H11
H12
H13
H34
H35

2021
ID

20202019
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Table 4: Overall products generation and success rate (1st Semester 2021) 

 

Whole period performance

ID Old Acronym New Acronym EP SP SR

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 9188 9178 99,9%

H02B 17042 16958 99,5%

H03B 17042 16958 99,5%

H05B 5550 5434 97,9%

H15A PR-OBS-6A P-IN-SEVIRI-CO 17376 17122 98,5%

H18 14785 14707 99,5%

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS8326 8064 96,9%

H10 SN-OBS-1 SE-E-SEVIRI 181 178 98,3%

H11 SN-OBS-2 WS-E 181 174 96,1%

H12 SN-OBS-3 FSC-E 181 180 99,4%

H13 SN-OBS-4 SWE-E 181 180 99,4%

H31 181 181 100,0%

H32 181 181 100,0%

H14 181 181 100,0%

H16 86880 86741 99,8%

H101 86880 86155 99,2%

H102 86880 86155 99,2%

H103 86880 86741 99,8%

99,1%

P-IN-MHS

SE-G-AVHRR

SM-DAS-2

SSM-ASCAT-B NRT 012.5

SSM-ASCAT-A NRT 012.5

SSM-ASCAT-A NRT 025

SSM-ASCAT-B NRT 025

AVERAGE

P-IN-SEVIRI

P-AC-SEVIRI

SE-D-SEVIRI

P-IN-ATMS

Product Semester 2020-S1
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Table 5: Overall products generation and success rate (2nd Semester 2021)  

Where:  

¶ Average SR is ŎŀƭŎǳƭŀǘŜŘ ŀǎΥ ʅ {wƛ κ ƴ   with (i:1..n ,  n = num. products) 

Whole period performance

ID Old Acronym New Acronym EP SP SR

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 9193 9186 99,9%

H02B 4329 4322 99,8%

H03B 17563 17488 99,6%

H05B 5724 5664 99,0%

H15A PR-OBS-6A P-IN-SEVIRI-CO 17478 17440 99,8%

H18 15543 15507 99,8%

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS8464 8201 96,9%

H10 SN-OBS-1 SE-E-SEVIRI 184 178 96,7%

H11 SN-OBS-2 WS-E 184 180 97,8%

H12 SN-OBS-3 FSC-E 184 182 98,9%

H13 SN-OBS-4 SWE-E 184 182 98,9%

H31 184 183 99,5%

H32 184 183 99,5%

H14 184 182 98,9%

H16 88320 88205 99,9%

H101 80640 79479 98,6%

H102 88320 88205 99,9%

H103 88320 88205 99,9%

99,1%

SE-G-AVHRR

AVERAGE

Product Semester 2019-S2

P-IN-MHS

SSM-ASCAT-B NRT 012.5

SSM-ASCAT-A NRT 025

SSM-ASCAT-A NRT 012.5

P-IN-ATMS

SSM-ASCAT-B NRT 025

P-IN-SEVIRI

P-AC-SEVIRI

SE-D-SEVIRI

SM-DAS-2
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The άAverage SRέ is the average value of the Success Rates of each generation chain; this value is 

not influenced by the generation frequency of the chains since the principle is that chains have the 

same weight in the computation. 

The following figures show a plot of the overall value of SRs for each product and the total average 

as described before. 

 

 

Figure 2: Overall success rate (per product and total average) ï 1st Semester 2021 

  

 

Figure 3: Overall success rate (per product and total average) ï 2nd  Semester 2021 
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3.2.2 EUMETCast dissemination 

 

The product dissemination here reported is referred to the amount of products, which have been 

uploaded (in and out of timeliness), by the H SAF central facilities, to EUMETSAT FTP server for the 

dissemination via EUMETCast.  

 

 

Table 6: Products dissemination via EUMETCast. ï 1st Semester 2021 

 

 

 

 

 

 

 

 

ID Old Acronym New Acronym 2020-01 2020-02 2020-03 2020-04 2020-05 2020-06 TOT

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 1349 1280 1709 1609 1643 1597 9187

H02B 722 564 778 738 705 708 4215

H03B 2642 2688 2976 2880 2976 2880 17042

H05B 851 868 935 916 992 960 5522

H15A PR-OBS-6A P-IN-SEVIRI-CO 2976 2644 2976 2880 2976 2828 17280

H18 2300 2270 2500 2460 2666 2589 14785

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS1411 1288 1426 1338 1426 1341 8230

H10 SN-OBS-1 SE-E-SEVIRI 31 28 31 30 31 30 181

H11 SN-OBS-2 WS-E 29 28 31 30 31 30 179

H12 SN-OBS-3 FSC-E 31 28 31 30 31 30 181

H13 SN-OBS-4 SWE-E 31 28 31 30 31 30 181

H31 31 28 31 30 31 30 181

H32 31 28 31 30 31 30 181

H14 31 28 31 30 31 30 181

H16 14880 28 31 30 31 30 15030

H101 14850 28 31 30 31 30 15000

H102 14850 13440 14880 14400 14880 14314 86764

H103 14880 13440 14880 14354 14839 14353 86746

Products disseminated via FTP

SSM-ASCAT-A NRT 012.5

SSM-ASCAT-A NRT 025

SSM-ASCAT-B NRT 025

Product

P-IN-SEVIRI

P-AC-SEVIRI

SM-DAS-2

SE-D-SEVIRI

SE-G-AVHRR

P-IN-MHS

SSM-ASCAT-B NRT 012.5

P-IN-ATMS
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Table 7: Products dissemination via EUMETCast. ï 2nd Semester 2021 

 

3.2.3 Monthly detailed performance 

In this section are shown the availability of H SAF products on a monthly basis. Please note that the 

values of SP in the table are calculated on the basis of the time reported by the dissemination tool 

(AFD tool) within the expected timeliness. All NRT products, that have been disseminated after the 

expected timeliness, have not been included in the sum to obtain the related SP value.  

Concerning the value of the timeliness used to compute the SP results, it has been considered the 

values reported in Table 3 όŀǎ ŘŜŦƛƴŜŘ ƛƴ ά{!CκI{!Cκ{Ŝ{ǇŜκмΦ12έύ with a fixed offset of five minutes 

(as the estimated average time for uploading data on the EUMETSAT FTP server). In Figure 4, it is 

shown the sequence of events that contribute to the definition of the value of H-SAF timeliness (T3-

T0) and the time range used to compute the SP results (T2-T0).  More in detail, an NRT product is 

ŎƻƴǎƛŘŜǊŜŘ άǎǳŎŎŜǎǎŦǳƭƭȅ ǇǊƻŘǳŎŜŘέ όǇŀǊǘƛŎƛǇŀǘƛƴƎ ǘƻ ǘƘŜ {t Ŧƛƴŀƭ ǊŜǎǳƭǘύ ƛŦ ƛǘ ƛǎ ǎǳŎŎŜǎǎŦǳƭƭȅ ǳǇƭƻŀŘŜŘ 

on the H SAF FTP server within (T2-T0) time range. 

 

ID Old Acronym New Acronym 2020-07 2020-08 2020-09 2020-10 2020-11 2020-12 TOT

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 1624 1604 1565 1529 1446 1425 9193

H02B 689 732 738 725 714 731 4329

H03B 2875 2976 2880 2976 2880 2976 17563

H05B 900 992 960 992 960 920 5724

H15A PR-OBS-6A P-IN-SEVIRI-CO 2790 2976 2880 2976 2880 2976 17478

H18 2666 2555 2580 2666 2410 2666 15543

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS1426 1426 1380 1426 1380 1426 8464

H10 SN-OBS-1 SE-E-SEVIRI 31 31 30 31 30 31 184

H11 SN-OBS-2 WS-E 31 31 30 31 30 31 184

H12 SN-OBS-3 FSC-E 31 31 30 31 30 31 184

H13 SN-OBS-4 SWE-E 31 31 30 31 30 31 184

H31 31 31 30 31 30 31 184

H32 31 31 30 31 30 31 184

H14 31 31 30 31 30 31 184

H16 14880 14880 14400 14880 14400 14880 88320

H101 14400 14880 14880 14400 14880 7200 80640

H102 14880 14880 14400 14880 14400 14880 88320

H103 14880 14880 14400 14880 14400 14880 88320

SSM-ASCAT-A NRT 025

SSM-ASCAT-B NRT 025

SSM-ASCAT-A NRT 012.5

Products disseminated via FTPProduct

SE-D-SEVIRI

SE-G-AVHRR

SM-DAS-2

SSM-ASCAT-B NRT 012.5

P-IN-MHS

P-IN-SEVIRI

P-AC-SEVIRI

P-IN-ATMS
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Figure 4: H-SAF Timeliness decomposition 

Where: 

- T0 is the starting processing time (it is extracted from the outputs of operational chain ς note 

ǘƘŀǘ ǘƘŜ άǘƛƳŜ ǘŀƎέ ƛƴ ŜŀŎƘ ŦƛƭŜ ƴŀƳŜ Ŏŀƴƴƻǘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǘƘŜ ǎǘŀǊǘƛƴƎ ǇǊƻŎŜǎǎƛƴƎύ; 

- T1 is the end of data processing; 

- T2 is the time when the product is completely uploaded on the H SAF FTP server (it is extracted 

from the FTP logs); 

- T3 is the time when the product is completely uploaded on the EUMETSAT FTP server. 
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The tables below show the monthly detailed performance in the two semesters of the period of interest: 

 

Table 8: Monthly detailed performances ï 1st Semester 2021 

 

Monthly performance   (EP = expected production  SP = successful production within related timeliness)

ID Old Acronym New Acronym EP SP SR EP SP SR EP SP SR EP SP SR EP SP SR EP SP SR

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 1350 1344 99,6% 1280 1278 99,8% 1709 1709 100,0% 1609 1608 99,9% 1643 1643 100,0% 1597 1596 99,9%

H02B 722 721 99,9% 564 564 100,0% 778 778 100,0% 738 737 99,9% 705 703 99,7% 708 708 100,0%

H03B 2642 2640 99,9% 2688 2683 99,8% 2976 2957 99,4% 2880 2878 99,9% 2976 2964 99,6% 2880 2836 98,5%

H05B 851 850 99,9% 896 858 95,8% 935 928 99,3% 916 915 99,9% 992 954 96,2% 960 929 96,8%

H15A PR-OBS-6A P-IN-SEVIRI-CO 2976 2946 99,0% 2688 2635 98,0% 2976 2924 98,3% 2880 2879 100,0% 2976 2915 98,0% 2880 2823 98,0%

H18 2300 2297 99,9% 2270 2262 99,6% 2500 2495 99,8% 2460 2457 99,9% 2666 2611 97,9% 2589 2585 99,8%

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS1426 1381 96,8% 1288 1249 97,0% 1426 1388 97,3% 1380 1335 96,7% 1426 1375 96,4% 1380 1336 96,8%

H10 SN-OBS-1 SE-E-SEVIRI 31 30 96,8% 28 27 96,4% 31 31 100,0% 30 30 100,0% 31 30 96,8% 30 30 100,0%

H11 SN-OBS-2 WS-E 31 29 93,5% 28 24 85,7% 31 31 100,0% 30 30 100,0% 31 30 96,8% 30 30 100,0%

H12 SN-OBS-3 FSC-E 31 30 96,8% 28 28 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0%

H13 SN-OBS-4 SWE-E 31 31 100,0% 28 28 100,0% 31 30 96,8% 30 30 100,0% 31 31 100,0% 30 30 100,0%

H31 31 31 100,0% 28 28 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0%

H32 31 30 96,8% 28 28 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 31 103,3%

H34 31 9 29,0% 28 28 100,0% 31 30 96,8% 30 30 100,0% 31 31 100,0% 30 30 100,0%

H35 31 5 16,1% 28 28 100,0% 31 30 96,8% 30 29 96,7% 31 30 96,8% 30 29 96,7%

H14 31 31 100,0% 28 28 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0%

H16 14880 14879 100,0% 13440 13439 100,0% 14880 14861 99,9% 14400 14389 99,9% 14880 14863 99,9% 14400 14310 99,4%

H101 14880 14820 99,6% 13440 13420 99,9% 14880 14378 96,6% 14400 14351 99,7% 14880 14837 99,7% 14400 14349 99,6%

H102 14880 14820 99,6% 13440 13420 99,9% 14880 14378 96,6% 14400 14351 99,7% 14880 14837 99,7% 14400 14349 99,6%

H103 14880 14879 100,0% 13440 13439 100,0% 14880 14861 99,9% 14400 14389 99,9% 14880 14863 99,9% 14400 14310 99,4%

72066 71803 99,6% 65686 65494 99,7% 73099 71933 98,4% 70733 70558 99,8% 73183 72841 99,5% 70864 70401 99,3%

98,7% 98,4% 99,1% 99,7% 99,0% 99,5%

SE-D-SEVIRI

SE-G-AVHRR

SM-DAS-2

P-IN-MHS

SSM-ASCAT-B NRT 012.5

OVERALL

P-IN-ATMS

SE-D-SEVIRI

ESC-H

SSM-ASCAT-B NRT 025

AVERAGE (per month)

2021-062021-01 2021-02 2021-03 2021-04 2021-05Product

P-IN-SEVIRI

P-AC-SEVIRI

SSM-ASCAT-A NRT 025

SSM-ASCAT-A NRT 012.5

PRE-OPREATIONAL STARTING FROM 14/06/2021
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Table 9: Monthly detailed performances ï 2nd Semester 2020 

Monthly performance   (EP = expected production  SP = successful production within related timeliness)

ID Old Acronym New Acronym EP SP SR EP SP SR EP SP SR EP SP SR EP SP SR EP SP SR

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 1624 1624 100,0% 1604 1604 100,0% 1565 1560 99,7% 1529 1527 99,9% 1446 1446 100,0% 1425 1425 100,0%

H02B 689 688 99,9% 732 731 99,9% 738 735 99,6% 725 723 99,7% 714 714 100,0% 731 731 100,0%

H03B 2875 2838 98,7% 2976 2975 100,0% 2880 2877 99,9% 2976 2960 99,5% 2880 2872 99,7% 2976 2966 99,7%

H05B 900 900 100,0% 992 980 98,8% 960 947 98,6% 992 968 97,6% 960 954 99,4% 920 915 99,5%

H15A PR-OBS-6A P-IN-SEVIRI-CO 2790 2785 99,8% 2976 2976 100,0% 2880 2877 99,9% 2976 2963 99,6% 2880 2875 99,8% 2976 2964 99,6%

H18 2666 2666 100,0% 2555 2533 99,1% 2580 2580 100,0% 2666 2664 99,9% 2410 2398 99,5% 2666 2666 100,0%

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS 1426 1389 97,4% 1426 1379 96,7% 1380 1329 96,3% 1426 1393 97,7% 1380 1329 96,3% 1426 1382 96,9%

H10 SN-OBS-1 SE-E-SEVIRI 31 30 96,8% 31 30 96,8% 30 29 96,7% 31 29 93,5% 30 30 100,0% 31 30 96,8%

H11 SN-OBS-2 WS-E 31 29 93,5% 31 31 100,0% 30 30 100,0% 31 30 96,8% 30 30 100,0% 31 30 96,8%

H12 SN-OBS-3 FSC-E 31 30 96,8% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0% 31 30 96,8%

H13 SN-OBS-4 SWE-E 31 30 96,8% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0% 31 30 96,8%

H31 31 31 100,0% 31 31 100,0% 30 30 100,0% 31 30 96,8% 30 30 100,0% 31 31 100,0%

H32 31 31 100,0% 31 31 100,0% 30 30 100,0% 31 30 96,8% 30 30 100,0% 31 31 100,0%

H34 31 30 96,8% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0% 31 30 96,8%

H35 31 30 96,8% 31 29 93,5% 30 30 100,0% 31 30 96,8% 30 30 100,0% 31 30 96,8%

H14 31 29 93,5% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0%

H16 14880 14860 99,9% 14880 14877 100,0% 14400 14398 100,0% 14880 14878 100,0% 14400 14398 100,0% 14880 14794 99,4%

H101 14400 14349 99,6% 14880 14361 96,5% 14880 14803 99,5% 14400 14341 99,6% 14880 14743 99,1% 7200 6882 95,6%

H102 14880 14860 99,9% 14880 14877 100,0% 14400 14398 100,0% 14880 14878 100,0% 14400 14398 100,0% 14880 14794 99,4%

H103 14880 14860 99,9% 14880 14877 100,0% 14400 14398 100,0% 14880 14878 100,0% 14400 14398 100,0% 14880 14794 99,4%

72289 72089 99,7% 73060 72446 99,2% 71333 71171 99,8% 72609 72446 99,8% 71020 70795 99,7% 65239 64586 99,0%

98,4% 99,3% 99,4% 98,7% 99,7% 98,6%

2021-12

SSM-ASCAT-A NRT 012.5

Product

P-IN-SEVIRI

P-IN-MHS

P-AC-SEVIRI

SE-D-SEVIRI

SE-G-AVHRR

SM-DAS-2

SSM-ASCAT-B NRT 012.5

2021-09 2021-10 2021-11

P-IN-ATMS

SE-D-SEVIRI

ESC-H

SSM-ASCAT-A NRT 025

SSM-ASCAT-B NRT 025

2021-07 2021-08

OVERALL

AVERAGE (per month)
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Figure 5: Success rate, monthly detailed performance (per product) ï aggregated plot ï 1st Semester 2021 

 

Figure 6: Success rate, monthly detailed performance (per product) ï aggregated plot ï 2nd Semester 2021 
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Figure 7: Success rate, monthly detailed performance (overall) ï 1st Semester 2021 

 
Figure 8: Success rate, monthly detailed performance (overall) ï 2nd Semester 2021 

 

In tables Table 10 and Table 11 the scores related to the Out of timeliness and the Lost files are 

reported for each semester. 
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Table 10: Out of Timeliness and Lost files - 1st Semester 2021 

 

 

Table 11: Out of Timeliness and Lost files ï 2nd Semester 2021 

 

ID Old Acronym New Acronym OOT% Lost % OOT% Lost % OOT% Lost % OOT% Lost % OOT% Lost % OOT% Lost %

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 0,4% 0,07% 0,2% 0,00% 0,0% 0,00% 0,1% 0,00% 0,0% 0,00% 0,1% 0,00%

H02B 0,1% 0,00% 0,0% 0,00% 0,0% 0,00% 0,1% 0,00% 0,3% 0,00% 0,0% 0,00%

H03B 0,1% 0,00% 0,2% 0,00% 0,6% 0,00% 0,1% 0,00% 0,4% 0,00% 1,5% 0,00%

H05B 0,1% 0,00% 1,1% 3,13% 0,7% 0,00% 0,1% 0,00% 3,8% 0,00% 3,2% 0,00%

H15A PR-OBS-6A P-IN-SEVIRI-CO 1,0% 0,00% 0,3% 1,64% 1,7% 0,00% 0,0% 0,00% 2,0% 0,00% 0,2% 1,81%

H18 0,1% 0,00% 0,4% 0,00% 0,2% 0,00% 0,1% 0,00% 2,1% 0,00% 0,2% 0,00%

H08 SM-OBS-2
SSM-ASCAT-B 

NRT DIS
2,1% 1,05% 3,0% 0,00% 2,7% 0,00% 0,2% 3,04% 3,6% 0,00% 0,4% 2,83%

H10 SN-OBS-1 SE-E-SEVIRI 3,2% 0,00% 3,6% 0,00% 0,0% 0,00% 0,0% 0,00% 3,2% 0,00% 0,0% 0,00%

H11 SN-OBS-2 WS-E 0,0% 6,45% 14,3% 0,00% 0,0% 0,00% 0,0% 0,00% 3,2% 0,00% 0,0% 0,00%

H12 SN-OBS-3 FSC-E 3,2% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00%

H13 SN-OBS-4 SWE-E 0,0% 0,00% 0,0% 0,00% 3,2% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00%

H31 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00%

H32 3,2% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% -3,3% 0,00%

H14 0,0% 0,00% 0,0% 0,00% 3,2% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00%

H16 0,0% 0,00% 0,0% 0,00% 3,2% 0,00% 3,3% 0,00% 3,2% 0,00% 3,3% 0,00%

H101 0,2% 0,20% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00%

H102 0,2% 0,20% 0,0% 0,00% 0,1% 0,00% 0,1% 0,00% 0,1% 0,00% 0,0% 0,60%

H103 0,0% 0,00% 0,1% 0,00% 3,4% 0,00% 0,0% 0,32% 0,0% 0,28% 0,0% 0,33%

SSM-ASCAT-A NRT 025

SSM-ASCAT-B NRT 025

SE-D-SEVIRI

SE-G-AVHRR

SSM-ASCAT-A NRT 012.5

SM-DAS-2

SSM-ASCAT-B NRT 012.5

2021-05 2021-06

P-IN-MHS

P-IN-SEVIRI

P-AC-SEVIRI

Product 2021-01 2021-02 2021-03 2021-04

P-IN-ATMS

OOT and lost

ID Old Acronym New Acronym OOT% Lost % OOT% Lost % OOT% Lost % OOT% Lost % OOT% Lost % OOT% Lost %

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 0,0% 0,00% 0,0% 0,00% 0,3% 0,00% 0,1% 0,00% 0,0% 0,00% 0,0% 0,00%

H02B 0,1% 0,00% 0,1% 0,00% 0,4% 0,00% 0,3% 0,00% 0,0% 0,00% 0,0% 0,00%

H03B 1,3% 0,00% 0,0% 0,00% 0,1% 0,00% 0,5% 0,00% 0,3% 0,00% 0,3% 0,00%

H05B 0,0% 0,00% 1,2% 0,00% 1,4% 0,00% 2,4% 0,00% 0,6% 0,00% 0,5% 0,00%

H15A PR-OBS-6A P-IN-SEVIRI-CO 0,2% 0,00% 0,0% 0,00% 0,1% 0,00% 0,4% 0,00% 0,2% 0,00% 0,4% 0,00%

H18 0,0% 0,00% 0,9% 0,00% 0,0% 0,00% 0,1% 0,00% 0,5% 0,00% 0,0% 0,00%

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS 2,6% 0,00% 3,3% 0,00% 3,7% 0,00% 2,3% 0,00% 3,7% 0,00% 3,1% 0,00%

H10 SN-OBS-1 SE-E-SEVIRI 3,2% 0,00% 3,2% 0,00% 3,3% 0,00% 6,5% 0,00% 0,0% 0,00% 3,2% 0,00%

H11 SN-OBS-2 WS-E 6,5% 0,00% 0,0% 0,00% 0,0% 0,00% 3,2% 0,00% 0,0% 0,00% 3,2% 0,00%

H12 SN-OBS-3 FSC-E 3,2% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 3,2% 0,00%

H13 SN-OBS-4 SWE-E 3,2% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 3,2% 0,00%

H31 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 3,2% 0,00% 0,0% 0,00% 0,0% 0,00%

H32 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 3,2% 0,00% 0,0% 0,00% 0,0% 0,00%

3,2% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 3,2% 0,00%

3,2% 0,00% 6,5% 0,00% 0,0% 0,00% 3,2% 0,00% 0,0% 0,00% 3,2% 0,00%

H14 6,5% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00%

H16 0,1% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,6% 0,00%

H101 0,4% 0,00% 3,5% 0,00% 0,5% 0,00% 0,4% 0,00% 0,9% 0,00% 4,4% 0,00%

H102 0,1% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,6% 0,00%

H103 0,1% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,0% 0,00% 0,6% 0,00%

SSM-ASCAT-A NRT 025

SSM-ASCAT-B NRT 025

SM-DAS-2

SSM-ASCAT-B NRT 012.5

SSM-ASCAT-A NRT 012.5

P-AC-SEVIRI

MDSC

EDSC

2020-12

P-IN-MHS

P-IN-SEVIRI

Product 2020-07 2020-08 2020-09 2020-112020-10

P-IN-ATMS
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 Product archiving and dissemination 

Central systems at Leading Entity facilities are receiving products at regular basis. Products are 

primarily received from the generation chains at the FTP front end, which is a 2-ƳƻƴǘƘǎ άƻƴ-ƭƛƴŜέ 

time slot of availability of the products. 

Operational and pre-operational products are also archived centrally in a complete-ǇŜǊƛƻŘ άƻŦŦ-ƭƛƴŜέ 

archive. The H SAF archive is accessible by means of a web-based application "H SAF Data Centre" 

available at http://hsaf.meteoam.it/download-products.php on the H SAF website. This service 

allows all registered users to place an order and receive the access on required data by dedicated 

FTP server within three business days. 

 

3.3.1 Product archiving 

Product archiving information is here provided. Note that this table lists the number of products 

generated and successfully uploaded on the H SAF FTP considering in the total amount also products 

delivered after the expected timeliness (e.g. products generated and/or uploaded with a delay or 

reprocessed). 

¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜŦŜǊǊŜŘ ǘƻ άStart of periodέΣ consists of the initial amount of products present at 

the front-end and archive hosts. 

Tables below shows the central archive capacity (off-line storage area), in terms of amount of 

products stored in the archive. An incremental accumulation of products is expected for this storage 

area. 

Please note: as established in the related Service Level Agreement, products H31 and H32 are 

archived in LSA SAF. 

http://hsaf.meteoam.it/download-products.php
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Table 12: Central archive capacity  - 1st Semester 2021 

 

ID Old Acronym New Acronym Amount Six-month increase

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 88368 9358 97726

H02B 21771 5360 27131

H03B 50570 17154 67724

H05B 17258 5731 22989

H15A PR-OBS-6A P-IN-SEVIRI-CO 353009 17140 370149

H18 76841 15247 92088

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS 158176 8078 166254

H10 SN-OBS-1 SE-E-SEVIRI 2984 180 3164

H11 SN-OBS-2 WS-E 4516 174 4690

H12 SN-OBS-3 FSC-E 5167 181 5348

H13 SN-OBS-4 SWE-E 5295 180 5475

H34 574 366 940

H35 756 177 933

H14 2731 181 2912

H16 714237 86670 800907

H101 708333 86584 794917

H102 693173 86610 779783

H103 698260 86700 784960

2958606 394199 3835509

P-IN-ATMS

SE-D-SEVIRI

ESC-H

Product

Start of period 

(31/12/2020)

End of semester (30/06/2020)

P-IN-MHS

SSM-ASCAT-A NRT 025

SSM-ASCAT-B NRT 025

P-IN-SEVIRI

P-AC-SEVIRI

SM-DAS-2

SSM-ASCAT-B NRT 012.5

SSM-ASCAT-A NRT 012.5

TOTAL
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Table 13: Central archive capacity  - 2nd Semester 2021 

 

In the following table the product archiving integrity in terms of difference between the number of 

products successfully generated and the number of products properly archived is reported for each 

semester: 

 

 

 

 

 

ID Old Acronym New Acronym Amount Six-month increase

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 97726 7698 105424

H02B 27131 5423 32554

H03B 67724 17621 85345

H05B 22989 5887 28876

H15A PR-OBS-6A P-IN-SEVIRI-CO 370149 17566 387715

H18 92088 15993 108081

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS 166254 8223 174477

H10 SN-OBS-1 SE-E-SEVIRI 3164 183 3347

H11 SN-OBS-2 WS-E 4690 183 4873

H12 SN-OBS-3 FSC-E 5348 184 5532

H13 SN-OBS-4 SWE-E 5475 184 5659

H34 940 374 1314

H35 933 181 1114

H14 2912 184 3096

H16 800907 88149 889056

H101 794917 65358 860275

H102 779783 65377 845160

H103 784960 88185 873145

2958606 356211 4191720

SE-D-SEVIRI

ESC-H

P-IN-ATMS

TOTAL

Product

Start of period 

(31/06/2021)

End of semester (31/12/2020)

P-IN-MHS

P-IN-SEVIRI

P-AC-SEVIRI

SM-DAS-2

SSM-ASCAT-B NRT 012.5

SSM-ASCAT-A NRT 012.5

SSM-ASCAT-A NRT 025

SSM-ASCAT-B NRT 025
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Table 14: archiving integrity ï 1st Semester 2021 

 

 

 

 

 

 

ID Old Acronym New Acronym Archived
Timely

Produced
% Archived

Timely

Produced
% Archived

Timely

Produced
% Archived

Timely

Produced
% Archived

Timely

Produced
% Archived

Timely

Produced
%

H01 new rel. PR-OBS-1 new rel. P-IN-SSMIS 1349 1344 99,6% 1280 1278 99,8% 1709 1709 100,0% 1609 1608 99,9% 1643 1643 100,0% 1597 1596 99,9%

H02B 722 721 99,9% 564 564 100,0% 778 778 100,0% 738 737 99,9% 705 703 99,7% 708 708 100,0%

H03B 2642 2640 99,9% 2688 2683 99,8% 2976 2957 99,4% 2880 2878 99,9% 2976 2964 99,6% 2880 2836 98,5%

H05B 851 850 99,9% 868 858 98,8% 935 928 99,3% 916 915 99,9% 992 954 96,2% 960 929 96,8%

H15A PR-OBS-6A P-IN-SEVIRI-CO 14880 14879 100,0% 13440 13420 99,9% 14880 14378 96,6% 14354 14351 100,0% 14839 14837 100,0% 14353 14349 100,0%

H18 14880 14879 100,0% 13440 13420 99,9% 14880 14378 96,6% 14354 14351 100,0% 14839 14837 100,0% 14353 14349 100,0%

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS 851 850 99,9% 868 858 98,8% 935 928 99,3% 916 915 99,9% 992 954 96,2% 960 929 96,8%

H10 SN-OBS-1 SE-E-SEVIRI 851 850 99,9% 868 858 98,8% 935 928 99,3% 916 915 99,9% 992 954 96,2% 960 929 96,8%

H11 SN-OBS-2 WS-E 29 29 100,0% 28 24 85,7% 31 31 100,0% 30 30 100,0% 31 30 96,8% 30 30 100,0%

H12 SN-OBS-3 FSC-E 31 30 96,8% 28 28 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0%

H13 SN-OBS-4 SWE-E 31 31 100,0% 28 28 100,0% 31 30 96,8% 30 30 100,0% 31 31 100,0% 30 30 100,0%

H31

H32

H14 31 31 100,0% 28 28 100,0% 31 30 96,8% 30 30 100,0% 31 31 100,0% 30 30 100,0%

H16 14880 14879 100,0% 13440 13420 99,9% 14880 14378 96,6% 14354 14351 100,0% 14839 14837 100,0% 14353 14349 100,0%

H101 851 850 99,9% 868 858 98,8% 935 928 99,3% 916 915 99,9% 992 954 96,2% 960 929 96,8%

H102 851 850 99,9% 868 858 98,8% 935 928 99,3% 916 915 99,9% 992 954 96,2% 960 929 96,8%

H103 851 850 99,9% 868 858 98,8% 935 928 99,3% 916 915 99,9% 992 954 96,2% 960 929 96,8%

P-IN-ATMS

06/202001/2020Product

P-IN-MHS

P-IN-SEVIRI

02/2020 03/2020 04/2020 05/2020

SSM-ASCAT-B NRT 025

SSM-ASCAT-A NRT 025

SSM-ASCAT-A NRT 012.5

P-AC-SEVIRI

SM-DAS-2

SE-D-SEVIRI

SE-G-AVHRR

SSM-ASCAT-B NRT 012.5
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Table 15: archiving integrity ï 2nd Semester 2021 

ID Old Acronym New Acronym Archived
Timely

Produced
% Archived

Timely

Produced
% Archived

Timely

Produced
% Archived

Timely

Produced
% Archived

Timely

Produced
% Archived

Timely

Produced
%

H01 new rel. PR-OBS-1 new rel. P-IN-SSMIS 1624 1624 100,0% 1604 1604 100,0% 1565 1560 99,7% 1529 1527 99,9% 1446 1446 100,0% 1425 1425 100,0%

H02B 689 688 99,9% 732 731 99,9% 738 735 99,6% 725 723 99,7% 714 714 100,0% 731 731 100,0%

H03B 2875 2838 98,7% 2976 2975 100,0% 2880 2877 99,9% 2976 2960 99,5% 2880 2872 99,7% 2976 2966 99,7%

H05B 900 900 100,0% 992 980 98,8% 960 947 98,6% 992 968 97,6% 960 954 99,4% 920 915 99,5%

H15A PR-OBS-6A P-IN-SEVIRI-CO 31 29 93,5% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0%

H18 14400 14349 99,6% 14880 14361 96,5% 14880 14803 99,5% 14400 14341 99,6% 14880 14743 99,1% 7200 6882 95,6%

H08 SM-OBS-2 SSM-ASCAT-B NRT DIS 900 900 100,0% 992 980 98,8% 960 947 98,6% 992 968 97,6% 960 954 99,4% 920 915 99,5%

H10 SN-OBS-1 SE-E-SEVIRI 900 900 100,0% 992 980 98,8% 960 947 98,6% 992 968 97,6% 960 954 99,4% 920 915 99,5%

H11 SN-OBS-2 WS-E 31 29 93,5% 31 31 100,0% 30 30 100,0% 31 30 96,8% 30 30 100,0% 31 30 96,8%

H12 SN-OBS-3 FSC-E 31 30 96,8% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0% 31 30 96,8%

H13 SN-OBS-4 SWE-E 31 30 96,8% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0% 31 30 96,8%

H31

H32

H14 31 29 93,5% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0%

H16 14880 14860 99,9% 14880 14877 100,0% 14400 14398 100,0% 14880 14878 100,0% 14400 14398 100,0% 14880 14794 99,4%

H101 900 900 100,0% 992 980 98,8% 960 947 98,6% 992 968 97,6% 960 954 99,4% 920 915 99,5%

H102 900 900 100,0% 992 980 98,8% 960 947 98,6% 992 968 97,6% 960 954 99,4% 920 915 99,5%

H103 900 900 100,0% 992 980 98,8% 960 947 98,6% 992 968 97,6% 960 954 99,4% 920 915 99,5%

SSM-ASCAT-A NRT 025

SSM-ASCAT-B NRT 025

06/2020

P-IN-MHS

P-IN-SEVIRI

P-AC-SEVIRI

P-IN-ATMS

Product 01/2020 02/2020 03/2020 04/2020 05/2020

SE-D-SEVIRI

SE-G-AVHRR

SM-DAS-2

SSM-ASCAT-B NRT 012.5

SSM-ASCAT-A NRT 012.5
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3.3.2 FTP dissemination 

The accessibility of the products via FTP is centralised at COMET. The H SAF FTP server was recently 

upgraded to allow more efficient and comfortable access to the data. Among the new implemented 

features, the access to the restricted area of the web site and the access to the FTP server are 

possible using the same account. Users can also access and download products generated in the last 

60 days directly via the web site without the need of a dedicated FTP client 

(http://hsaf.meteoam.it/download-products.php). The new H-SAF FTP server 

ftp://ftphsaf.meteoam.it is accessible to authorized users for product download. 

Table below shows the FTP front-end capacity (on-line storage area), in terms of amount of products 

present in the archive. The availability of the products is guaranteed in about 65 Řŀȅǎ άƻƴ-ƭƛƴŜέ 

timeframe. 

 

Table 16: FTP front-end capacity 

 

3.3.3 Dissemination on-demand (H SAF Data Centre) 

On March 2015 the product dissemination on-demand has been activated via a web application 

ƴŀƳŜŘ άH SAF 5ŀǘŀ /ŜƴǘǊŜέ ŀŎŎŜǎǎƛōƭŜ ŀǘ http://hsaf.meteoam.it/download-products.php to all 

registered users. This tool provides all basic functions to carry out orders on H SAF historical 

archives. The orders placed are submitted for approval by the Central Services Staff, and processed 

within three working days. Since August 2015, some restrictions to the order requests have been 

ID Old Acronym New Acronym

H01

new rel .

PR-OBS-1

new rel .
P-IN-SSMIS 2422 1500

H02B 2667 1700

H03B 6185 13000

H18 1894 1800

H05B 2072 7700

H15A PR-OBS-6A P-IN-SEVIRI-CO 12047 125

H08 SM-OBS-2
SSM-ASCAT-B NRT 

DIS
2901 20000

H10 SN-OBS-1 SE-E-SEVIRI 65 104

H11 SN-OBS-2 WS-E 65 3

H12 SN-OBS-3 FSC-E 65 130

H13 SN-OBS-4 SWE-E 65 3

H34 65 414

H35 65 1000

H14 65 348

H16 30930 7782

H101 30930 7782

H102 30930 7782

H103 30930 7782

Total Size [MB]
FTP NRT ( last 65 

days)

SM-DAS-2

SSM-ASCAT-B NRT 012.5

SSM-ASCAT-A NRT 012.5

P-IN-ATMS

SE-D-SEVIRI

ESC-H

SSM-ASCAT-A NRT 025

SSM-ASCAT-B NRT 025

Product On-line products 

availability [#] 
FTP NRT ( last 65 days)

P-IN-MHS

P-IN-SEVIRI

P-AC-SEVIRI

http://hsaf.meteoam.it/download-products.php
ftp://ftphsaf.meteoam.it/
http://hsaf.meteoam.it/download-products.php
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introduced to avoid an overload of FTP server and to optimize the data storage: the total amount of 

data required by a single user cannot exceed 20 GB per day. 

During 2021, 306 orders have been processed with an average of 22,1 orders per month. Among 

the processed orders 12 orders have been aborted.  

These failures are linked to a problem in the selectable time range in the webpage for placing orders. 

Once the problem was fixed the orders have been sussesfully processed. 

  

In the figure below the number of orders per product type is reported for each year: 

 
Figure 9: Number of orders per product type 

 

In the following figure the number of orders and the order percentage per product is reported for 

period 09/02/2015 ς 31/12/2021:  

 
Figure 10: Number of orders per product (period from 09/02/2015 to 31/12/2021) 
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Figure 11 below reports the orders percentage per product from 09/02/2015 ς 31/12/2021: 

 

 

Figure 11:  Orders percentage per product (period from 09/02/2015 to 31/12/2019) 

 

In the next figures the number of orders per product is reported for the 2021: 
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Figure 12: Number of orders per product (year 2021) 

 

Figure 13 reports the orders percentage per product for the 2021:  

 

 
Figure 13: Orders percentage per product (year 2021) 

 

 

 Anomalies and problems report 

Main problems encountered in the reporting period at the generation chains or at central facilities 

are here reported. Emphasis is put on problems that have determined an unsuccessful product 

generation and a decay of the product quality/performances. 
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Product / Chain / 

System / Service 

 Period   Description and Planned Solution 

H14  4-5 July 2021 Connection problem in uploading the files on the centralized FTP 

H11 4 July 2021 Connection problem in uploading the files on the centralized FTP 

H11 21 July 2021 Missing production due to operative chain problems 

H10 2-12 October 2021 Out of timeliness products due to an anomaly on the input data on TSMS 

side that affected also the merging phase. 

H35 14-24 August 2021 Missing production due to operative chain problems 

H11 5 and 19 January 

2021 

Missing production due to operative chain problems 

H11 10/13/17/20 

February 2021 

Missing production due to operative chain problems 

H11  21 February 2021 Out of timeliness products 

 Table 17: Anomalies and problems report 
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The current total number of H SAF Users from different sources, either registered through the H SAF 

Web Portal and downloading products (last 60 days) using the H SAF FTP or subscribed to the 

EUMETCast service, is 2718 up to 31st December 2021 The detail is reported in the table below. 

 

User Type Number of Users 

H SAF Web / FTP   2064 up to 31th December 2021 

EUMETCast 654 up to 31th December 2021  

Table 18: Number of H SAF Users 

 

In the following Figure 14 the diagram of the H SAF Users increase (web, ftp and EUMETCast) is 

depicted. It can be noted how the H SAF Users community has kept increasing on a constant and 

continuous basis. 

It is noted that a check on the validity of web/ftp users is continuously performed and no more valid 

users are removed from the users list. 

 
Figure 14: Trend of increase in number of H SAF users (web/ftp/EUMETCast data up to December 2021) 

 

In the following graphic, instead, is reported the trend focused on EUMETCast users, in order to 

show the increase of the trend during the reference period for this subset of users. 

 



 

Operations Report 

2020 S1/S2 

Doc. No: SAF/HSAF/OpRep/2021_S1_S2 

Version: 1.0 

Date: 18/07/2022 

Page: 46/145 
 

 

 

 

Figure 15: Trend of increase in number of H SAF EUMETCast (data up to December 2021) 

 

User description Feedback 

Generic user  Generic Support 

User belonging to the scientific community Scientific background  

User belonging to the scientific community, involved 

and/or interested in product validation activities 

Product  Quality and Availability  

Table 19 User communitiesô feedback 

 

 Users communities 

In this section the different communities of users within H SAF are described. 

The diagram below provides an overview of the distribution by institution of H SAF Users. 
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Figure 16: Distribution by institution 

 

Also, it is interesting distinguish users by regional area: users pertaining to the H SAF Area represent 

the 84% of the total number of users, the remaining 16% are users from outside the H SAF Area, in 

particular the 12% are from outside Europe. 

 

 Help desk response 

In the reporting period 16 requests have been submitted to help desk which required a response. 

All responses have been provided, with following response time: 

- 11 answers have been provided within 2 working days; 

- 3 answers have been provided within 3 working days; 

- 0 answers have been provided within 5 working days; 

- 2 answers has been provided beyond 5 working days. 

 

 Web-site 

(Link to the web site:  http://hsaf.meteoam.it) 

 

The new version of the website has been released on Jannuary 2021. During the 2021 and part of 

the 2022 the actions opened during the previous OR10 have been implemented. 

Some minor improvements have been implemented like for example the new presentation of the 

cases studies in the home page banner. Some bug fixing activities have been also implemented. 

 

http://hsaf.meteoam.it/
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 Detailed OR review process 

In accordance with what described in the H SAF Project Plan, the Operational Reviews will be 

organized as follow: 

¶ Engineering statistics covering the previous operational year to be presented in all the 

Operational reviews together with the integrity check results (available starting from 

OR12), applied to all operational / pre-operational products; 

¶ Every two years (i.e. OR11, OR13 and OR15) the Quality Assessment and Hydrovalidation 

reports, applied to the target products.  

The following table summarizes the various aspects related to the OR review process for CDOP-4. 

 

OR# Year 

Operation Report 
Hydrovalidation 

Report Statistics on Engineering 

Performances 
Statistics on Integrity Check Quality Assessment 

Delivery Applicability Delivery Applicability Delivery Applicability Delivery Applicability 

OR11 2022 YES 

All Operational / 

Pre-operational 

Products 

NO (not 

yet 

available) 

- YES 
Target 

Products 
YES 

Target 

Products 

OR12 2023 YES 

All Operational / 

Pre-operational 

Products 

YES 

All Operational / 

Pre-operational 

Products 

NO - NO - 

OR13 2024 YES 

All Operational / 

Pre-operational 

Products 

YES 

All Operational / 

Pre-operational 

Products 

YES 
Target 

Products 
YES 

Target 

Products 

OR14 2025 YES 

All Operational / 

Pre-operational 

Products 

YES 

All Operational / 

Pre-operational 

Products 

NO - NO - 

OR15 2026 YES 

All Operational / 

Pre-operational 

Products 

YES 

All Operational / 

Pre-operational 

Products 

YES 
Target 

Products 
YES 

Target 

Products 

Table 20 OR review process for CDOP-4 

 

It is noted that the Target Product List is a dynamic list, which depends on the following aspects: 

¶ the specific life cycle associated to each product; 

¶ the availability of new operational products originated by CDOP-4 development activities; 

¶ the various evolution paths foreseen for the product families, which foresee the 

replacement of operational products with their successors. 
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On this basis the target product list will be periodically updated and will be presented in advance 

with respect to each OR. 

In the following sections the target products lists at the starting of CDOP-4 (to be presented at this 

Operatinal Review - OR11) are detailed. 

 

5.1.1 Target Products: Precipitation 

Quality Assessment  (Referents: Marco Petracca and Alessandra Mascitelli) 

- H03B (as predecessor of the target product H60B, not yet operational); 

- H05B (as predecessor of the target product H61B, not yet operational); 

- H18, (only for the OR11 as specified in RID 027 e 029[1] raised during the OR10); 

- H64 target product but not yet operational; 

- H68 target product but not yet operational. 

 

Product ID Validation period Validation Method Data used for 

validation 

H03B 01/06/2020 ς 31/05/2021 Comparison with DPR 2A-DPR-NS  

H05B 01/06/2020 ς 31/05/2021 Triple Collocation GPCC + GLDAS 

H18 01/03/2020 ς 31/05/2021 Comparison with DPR 2A-DPR-NS 

 

5.1.2 Target Products: Soil Moisture  

Quality Assessment (Referents: Simone Gabellani, Luca Brocca, David Fairbairn, Jean Christophe 

Calvet) 

- H14 (H26 not yet operational); 

- H16 (H122 not yet operational); 

- H08; 

Product ID Validation period Validation Method Data to use for 

validation 

H14 (H26) 01/06/2020 ς 31/05/2021 Triple Collocation and 

ground measurements 

GLDAS+ESA CCI passive 

and ISMN 

H16 (H122) 01/06/2020 ς 31/05/2021 Triple Collocation GLDAS+ESA CCI passive 
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Product ID Validation period Validation Method Data to use for 

validation 

H08 01/06/2020 ς 31/05/2021 Ground measurements SMOSMANIA 

  

5.1.3 Target Products: Snow 

Quality Assessment (Referent: Alexander Toniazzo) 

- H34 is pre-operational product instead of H10 (One year of validation on target area in 

common with H35 not considering the Europe zone already validated using Ground 

data) 

- H35 (same areas as H34 + some areas in Europe)  

- H13 (H43 and H65 not yet operational) 

  

Product ID Validation period Validation Method Data to use for validation 

H34  Winter season 2020-21 FAR and POD  Grund data in Europe + Satellite 

(Sentinel 2) over extra-Europe 

H35 Winter season 2020-21 RMSE in % Satellite data (Sentinel 2) 

H13 (H43/H65) Winter season 2020-21 RMSE in mm (SWE) Ground stations with SWE sensors 

 

 General Aspects 

This section provides the assessment of the products in terms of product performances against the 

Service Specification product quality requirements. Statistics are here shown (text, tables, figures 

and diagrams) along 12-months period, for precipitation, soil moisture and snow products.  Within 

ǘƘƛǎ ǇŜǊƛƻŘ ǘƘŜ άǎƴƻǿ ǎŜŀǎƻƴέ ƛǎ considered for snow products validation purposes: it is in the period 

1st of October ς 31st of May. Further detailed results of the Quality Assessment are reported in 

Section 5.3.4.2. 

Statistics are obtained from the outcomes of the H SAF continuous validation service. The Product 

Validation Group (PVG) is composed of experts from the National Meteorological and Hydrological 

Institutes of Austria, Belgium, Bulgaria, Finland, France, Germany, Hungary, Italy, Poland, Slovakia, 

and Turkey, under the coordination of the Italian Civil Protection Department (DPC).  

Commitments related to product quality assessment and validation are identified in the Service 

Specification document; main commitments are: SS-QUA-0010, SS-VAL-0020, SS-VAL-0030. 
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 Precipitation Products Quality Assessment 

vǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ ǊŜǎǳƭǘǎ ƻōǘŀƛƴŜŘ ŦƻǊ ƻǇŜǊŀǘƛƻƴŀƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǇǊƻŘǳŎǘǎ ƭŀōŜƭƭŜŘ ŀǎ άǘŀǊƎŜǘ 

ǇǊƻŘǳŎǘǎέ ŀǊŜ ƘŜǊŜ ǎǳƳƳŀǊƛȊŜŘΦ The three analyzed precipitation products are P-IN-SEVIRI (H03B), 

P-AC-SEVIRI (H05B) and P-IN-ATMS (H18). These are all in άƻǇŜǊŀǘƛƻƴŀƭέ ǇƘŀǎŜ ǎǘŀǘǳǎ. The objective 

of this report is to determine and quantify both the limits and the potential of the products in order 

to assess the overall quality and confirm the availability to end users. 

All information about the analysis, validation, and quality assessment methodology are contained  

in 5.3.4 άAnnex to the precipitation quality assessment 

 

Validation strategy, methods and toolsέ. 

For any errors, oversights, or requests for updates or changes, please contact us via H SAF project 

website: http://h -saf.eumetsat.int 

 

5.3.1 Quality assessment for product P-IN-SEVIRI (H03B) 

5.3.1.1 Overview 

Product ID (Acronym) H03B (P-IN-SEVIRI) 

Product name Precipitation rate at ground by GEO/IR supported by LEO/MW 

Algorithm version 

number 

Latest version: 2.0 

Version considered for Q.A.: 2.0 

Covered period 01/06/2020 ς 31/05/2021 

Q.A. method applied DPR comparison 

Continuous statistics ME, SD, MAE, MB, RMSE, FSE 

Multi-categorical 

statistics 

POD, FAR, CSI 

 

Validation of P-IN-SEVIRI product in relation with reference data over the FD area, performed in 

comparison with DPR estimates, is here illustrated.  For this methodology, are shown continuous 

and multi-categorical statistics referred to the period as indicated in the overview table.  

 

5.3.1.2 Comparison over FD area 

The validation procedure over FD area has been developed by the PPVG and conducted by Italian 

DPC. DPR-NS product represents the reference for instantaneous precipitation rate over the global 

http://h-saf.eumetsat.int/
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coverage. Values obtained by the FSE score define the accuracy of the H SAF product. Monthly 

accuracy and multi-categorical statistics are here shown. 

 

5.3.1.2.1 User requirement compliance 

¦ǎŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǊŜŦŜǊŜƴŎŜ tw җ м ƳƳκƘ ŀǊŜ ǊŜǇƻǊǘŜŘ ƻƴ ǘƘŜ ƭŜŦǘ ǎƛŘŜ ƻŦ ǘƘŜ Table 21, while 

on the right side the accuracy obtained by the P-IN-SEVIRI product in comparison with DPR-NS data 

is summarized.  

Results are slightly below the target (150%), mainly in comparisons over sea (that represent the 

most part of data (76%)) and coast areas, whereas are between the target and the threshold over 

the land (188%). The overall results are between target and threshold requirement with a mean 

value of 155%. 

 

  

 

P-IN-SEVIRI vs DPR Annual average of FSE (%) 

Precipitation Class 
Requirement (FSE %) 

Land Sea Coast OVERALL 

thresh target optimal 

җ м ƳƳκƘ 200 150 100 188 143 144 155 

Table 21: PR and compliance analysis for P-IN-SEVIRI product over FD area. 

 

5.3.1.2.2 Monthly accuracy 

The monthly accuracy obtained for product P-IN-SSMIS in comparison with DPR-NS estimates is 

shown in Figure 17 over land (panel a), sea (panel b) and Full Disk area (panel c). The percentage 

contribution of different areas respect to the full disk coverage is shown in panel d. Please note that 

coast areas represent the 7% of the full dataset: these data are less representative respect to sea 

and land areas and therefore are not individually shown in figure. However, data over coast areas 

are included in overall (Full Disk) results. Sea areas represent the most part of dataset with 76%, 

while land areas represent the 17% of data. 

As it can be seen by the plot, the results over land are quite non-uniform. However, there is not a 

real seasonal trend and results show lower values in DJ and AM and worse results in ON and FM. 

Results over land range between 150% and 230%, with a mean value very close to the threshold 

equals to 188%. Results over sea are better and mainly more stable respect to land ones, with all 

Between target  

and optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded  

ōȅ җ рл ҈ 
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values very close to the target (150%). The results over the full disk area confirms the accuracy 

detected over sea, with an average accuracy equal to 155% slightly above the target.  

 

 

Figure 17: P-IN-SEVIRI monthly accuracy evaluated respect to DPR-NS over MSG full disk coverage  

for Land (a) and Sea (b) areas. The results over Full Disk area is shown in the panel c).  Background colors highlight 

the accuracy defined by User Requirements in terms of FSE score. The horizontal black dotted line indicates the 

mean value. The composition of the FD results in terms of different surface types (sea, land and coast) is shown in 

panel d. 

 

More continuous statistical scores are shown in Section 5.3.4.1.6. 

5.3.1.2.3 Multi-categorical statistics 

The multi-categorical statistics are below shown. In each table, the first column indicates the 

precipitation classes of the H SAF product, while along the columns are reported the reference (DPR-

NS product) precipitation classes. The first class detects the no-Ǌŀƛƴ Ŏƭŀǎǎ όлҖtwғлΦнр ƳƳκƘύΣ ǘƘŜ 

ǎŜŎƻƴŘ Ŏƭŀǎǎ ŘŜǘŜŎǘǎ ǘƘŜ ƭƛƎƘǘ Ǌŀƛƴ όлΦнрҖtwғм ƳƳκƘύΣ ǘƘŜ ǘƘƛǊŘ Ŏƭŀǎǎ ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ǎǘǊŀǘƛŦƻǊƳ Ǌŀƛƴ 

ǊŀǘŜǎ όмҖtwғмл ƳƳκƘύΣ ǿƘƛƭŜ ǘƘŜ ƭŀǎǘ ƻƴŜ ŎƭŀǎǎƛŦƛŜǎ ǘƘŜ ŎƻƴǾŜŎǘƛǾŜ ǊŀǘŜǎ όtwҗмл ƳƳκƘύΦ  
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The detection of no-rain areas for product P-IN-SEVIRI in comparison with DPR-NS estimates reaches 

the 94% of cases. Light rain rates are often underestimated, mainly over sea and along coastlines. 

Stratiform rain rates are detected only in 33% of total cases and their underestimation is particularly 

pronounced over Sea and along coastlines. Finally, convective areas are detected in 29% of total 

cases, with better values over land (41%). Generally, for all precipitation rates above 0.25mm/h the 

P-IN-SEVIRI performance is worse along coastlines and over sea.  

 

Land | Sea | Coast - Full Disk 

Multi-Categorical Statistics 

P-IN-SEVIRI vs DPR [0 - 0.25[ mm/h [0.25 - 1[ mm/h [1 - 10[ mm/h Ó10 mm/h 

[0 - 0.25[ mm/h 89% 96% 94% 62% 78% 78% 33% 51% 57% 6% 14% 15% 

[0.25 - 1[ mm/h 6% 2% 4% 15% 10% 11% 18% 15% 15% 8% 10% 11% 

[1 - 10[ mm/h 5% 2% 3% 21% 12% 11% 41% 31% 26% 45% 51% 46% 

Ó10 mm/h 0% 0% 0% 2% 0% 0% 8% 3% 2% 41% 25% 29% 

Table 22: Multi-categorical table for product P-IN-SEVIRI over land, sea and coast MSG full disk areas.  

The precipitation classes along the columns (rows) are relative to DPR-NS (P-IN-SEVIRI) precipitation. 

 

Overall - Full Disk 

Multi-Categorical Statistics 

P-IN-SEVIRI vs DPR [0 - 0.25[ mm/h [0.25 - 1[ mm/h [1 - 10[ mm/h Ó10 mm/h 

[0 - 0.25[ mm/h 94% 75% 47% 12% 

[0.25 - 1[ mm/h 3% 11% 16% 10% 

[1 - 10[ mm/h 2% 13% 33% 49% 

Ó10 mm/h 0% 1% 4% 29% 

Table 23: Multi-categorical table for product P-IN-SEVIRI over the MSG full disk area.  

The precipitation classes along the columns (rows) are relative to DPR-NS (P-IN-SEVIRI) precipitation. 
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5.3.2 Quality assessment for product P-AC-SEVIRI (H05B) 

5.3.2.1 Overview 

Product ID (Acronym) H05B (P-AC-SEVIRI) 

Product name Accumulated precipitation at ground by blended MW and IR 

Algorithm version 

number 

Latest version: 2.0 

Version considered for Q.A.: 2.0 

Covered period 01/06/2020 ς 31/05/2021 

Q.A. method applied Triple Collocation (TC) 

 

P-AC-SEVIRI product estimates the accumulated precipitation at ground: it has been validated over 

the FD area in comparison with daily precipitation data obtained from GPCC and GLDAS datasets 

using TC methodology. For more details about methodology and datasets used for this analysis, 

please refer to Global Precipitation Reference Data section. Results in form of continuous and multi-

categorical statistics for the full period as indicated in the overview table are here shown.  

 

5.3.2.2 Comparison over FD area 

The validation procedure over FD area has been conducted by ISAC CNR under the coordination of 

the Italian DPC. TC methodology is applied between P-AC-SEVIRI, GPCC and GLDAS datasets over 

the full domain of the H SAF product. The accuracy of the satellite product is evaluated for various 

areas and on monthly basis are shown. 

 

5.3.2.2.1 Product Requirement compliance 

Product requirements and compliance analysis for H SAF product are reported on Table 24. CC 

results are computed over land and along coastlines being a comparison with gauges. The full disk 

area is composed by 60% of sea, 36% land and 4% coasts. Overall results are hence processed over 

land and coasts that represent the 40% of total coverage. Final PR results are between target (0.65) 

and threshold (0.50) requirements with an overall result equals to 0.61. 
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P-AC-SEVIRI by TC Annual average of CC 

Precipitation Class 
Requirement (CC) 

OVERALL 

thresh target optimal 

җ л ƳƳ Řŀƛƭȅ 0.50 0.65 0.80 0.61 

Table 24: PR and compliance analysis for P-AC-SEVIRI (24h) product over FD area by TC methodology. 

 

5.3.2.2.2 Monthly accuracy 

 

The PR score used in the TC methodology is the CC. The monthly trend obtained for the triplet of 

datasets used is shown in the Figure 18. The blue bars indicate the results for the H SAF satellite 

product (P-AC-SEVIRI, while the colored background highlights the areas where thresholds are set 

for the chosen PR. 

Focusing on the results from SEVIRI product, the values range from 0.56 for the worst month 

(March 2021) to 0.61 for the best months (November 2020, and February 2021). The average 

value calculated on an annual basis is 0.61, which is between target and threshold.

 

Figure 18: Monthly results (June 2020-May 2021) in terms of CC (PR) score obtained by the P-AC-SEVIRI (24h) 

product (blue bars) using the TC methodology. 

 Background colours highlight the requirement thresholds. 

 

Between target  

and optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded  

ōȅ җ рл ҈ 
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For more maps and results please refer to Section 5.3.4.1.7. Maps of CC and RMSE score obtained 

using the TC methodology are shown in Figure A3 and Figure A4, respectively. PR maps computed 

for two significant months are also shown. 

 

5.3.2.2.3 Multi-categorical statistics 

In the following tables, the percentages of corrected estimates in three different precipitation 

classes are indicated. The percentages are normalized along each column that represent the 

reference for the precipitation (GLDAS and GPCC for the first two tables respectively). The first class 

detects the very low accumulated rain class with PC<1 mm/24h, the second class identifies the 

ŀŎŎǳƳǳƭŀǘŜŘ Ǌŀƛƴ ōŜǘǿŜŜƴ мҖt/ғмл ƳƳκнпƘΣ ǿƘƛƭŜ ǘƘŜ ƭŀǎǘ ƻƴŜ ŎƭŀǎǎƛŦƛŜǎ ǘƘŜ ƘƛƎƘŜǊ ŀŎŎǳƳǳƭŀǘŜŘ 

raiƴǎ όt/җмл ƳƳκнпƘύΦ  

Comparing the first two tables in which P-AC-SEVIRI estimates are classified respect to GLDAS and 

GPCC ones respectively, it is possible to note higher agreement with GLDAS respect to GPCC 

estimates, particularly for higher precipitation class: 50% vs 21%. Generally, the classification is 

more confident for very low accumulates (87-86%) and for highest accumulates. The identification 

of intermediate accumulates is often bad (29-18%) and underestimated by P-AC-SEVIRI respect to 

both reference datasets. 

 

Overall 

Multi-Categorical Statistics 

P-AC-SEVIRI vs 

GLDAS 
< 1 mm/24h [1 - 10[ mm/24h җмл ƳƳκнпƘ 

< 1 mm/24h 87% 55% 26% 

[1 - 10[ mm/24h 9% 29% 23% 

җмл ƳƳκнпƘ 4% 16% 50% 

Table 25: Multi -categorical table for product P-AC-SEVIRI versus GLDAS over 24h ς Overall FD validation. The 

precipitation classes along the columns (rows) are relative to GLDAS (H SAF) precipitation. 

 

Overall 

Multi-Categorical Statistics 

P-AC-SEVIRI vs GPCC < 1 mm/24h [1 - 10[ mm/24h җмл mm/24h 

< 1 mm/24h 86% 69% 56% 
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[1 - 10[ mm/24h 10% 18% 23% 

җмл ƳƳκнпƘ 4% 13% 21% 

Table 26: Multi -categorical table for product P-AC-SEVIRI versus GPCC over 24h ς Overall FD validation. The 

precipitation classes along the columns (rows) are relative to GPCC (H SAF) precipitation. 

 

In the table below, the percentages of estimates in agreement between the two datasets GLDAS 

and GPCC for three different precipitation classes are shown. The percentages are normalised along 

each column represented by GPCC for the first columns and GLDAS for the second columns in each 

class, respectively. 

The agreement is very good for lower precipitation class (92-96%), but it decreases by increasing 

the precipitation accumulates. In fact, the agreement for the intermediate accumulated class range 

between 30% and 42%, while for higher accumulates range between 20 and 26% with respect GPCC 

and GLDAS, respectively.  

 

Overall 

Multi-Categorical Statistics 

GLDAS vs GPCC  

and vice versa 
< 1 mm/24h [1 - 10[ mm/24h җмл ƳƳκнпƘ 

< 1 mm/24h 96% 92% 61% 44% 40% 29% 

[1 - 10[ mm/24h 4% 7% 30% 42% 40% 45% 

җмл ƳƳκнпƘ 0% 1% 9% 14% 20% 26% 

Table 27: Multi -categorical table for GLDAS versus GPCC (and vice versa) over 24h Overall FD validation. The 

precipitation classes in the first columns are relative to GLDAS dataset; in the second columns are relative to GPCC 

dataset. 

 

Generally, the agreement is better in comparison with GLDAS: this is true also for validation with P-

AC-SEVIRI product. 

It is important to note that the best agreement for higher precipitation accumulates is reach for P-

AC-SEVIRI estimates in comparison with GLDAS ones (50%). 
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5.3.3 Quality assessment for product P-IN-ATMS (H18) 

5.3.3.1 Overview 

Product ID (Acronym) H18 (P-IN-ATMS) 

Product name Precipitation rate at ground by MW cross track scanners 

Algorithm version 

number 

Latest version: 1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2020 ς 31/05/2021 

Q.A. method applied DPR comparison 

Continuous statistics ME, SD, MAE, MB, RMSE, FSE 

Multi-categorical 

statistics 

POD, FAR, CSI 

 

P-IN-ATMS product is based on a neural network approach and provides precipitation rate estimates 

from the Advanced Technology Microwave Sounder (ATMS). The validation over the FD area was 

performed in comparison with DPR estimates and results are illustrated below. Continuous and 

multi-categorical statistics, referred to the period as indicated in the overview table, are shown.  

5.3.3.2 User requirement compliance 

In Table 28 the ǳǎŜǊ ǊŜǉǳƛǊŜƳŜƴǘ ǘƘǊŜǎƘƻƭŘǎ ŦƻǊ tw җ м ƳƳκƘ ŀǊŜ ǊŜǇƻǊǘŜŘ ƻƴ ǘƘŜ ƭŜŦǘ ǎƛŘŜΦ ¢ƘŜ 

accuracy obtained for P-IN-ATMS product in the validation period with DPR data is summarized. 

Results show all values around the optimal requirement (100%): values obtained in comparison with 

DPR are between optimal and target as for the land areas, which represent the 32% of the dataset, 

and optimal for the sea which cover the 66% of the total. On average, the overall result is slightly 

above the optimal with value equal to 109%. 

 

 

 

P-IN-ATMS Annual average of FSE (%) 

Precipitation Class 
Requirement (FSE %) 

Land Sea Coast Overall 

thresh target optimal 

җ 1mm/h 200 150 100 112 98 99 109 

Table 28: PR and compliance analysis for P-IN-ATMS product over FD area. 

Between target  

and optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded  

ōȅ җ рл ҈ 
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5.3.3.3 Monthly accuracy 

The monthly accuracy obtained for product P-IN-ATMS in comparison with DPR-NS estimates is 

shown in Figure 19 over land (panel a), sea (panel b) and Full Disk area (panel c). The percentage 

contribution of different areas respect to the full disk coverage is shown in panel d. Please note that 

coast areas represent the 1% of the full dataset: these data are less representative respect to sea 

and land areas and therefore are not individually shown in figure. However, data over coast areas 

are included in overall (Full Disk) results. Sea areas represent the most part of dataset with 66%, 

while land areas represent the 32% of data.  

As it can be seen by the plot, the results over land are quite non-uniform, also without a seasonal 

trend. Results over land range between 40% and 150%, with a mean value (112%) very close to the 

optimal requirement. Results over sea are better and mainly more stable respect to land ones, with 

all values very close to the optimal requirement (mean value 98%). The results over the full disk area 

confirms this accuracy (109%).  

 

Figure 19: P-IN-ATMS monthly accuracy evaluated respect to DPR-NS over MSG full disk coverage for Land (a) and 

Sea (b) areas. The results over Full Disk area is shown in the panel c).  Background colors highlight the accuracy 

defined by User Requirements in terms of FSE score. The horizontal black dotted line indicates the mean value. The 

composition of the FD results in terms of different surface types (sea, land and coast) is shown in panel d. 

 

 

More continuous statistical scores are shown in Section 5.3.4.1.6. 
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5.3.3.4 Multi -Categorical statistics 

The multi-categorical statistics are shown below. In each table, the first column indicates the 

precipitation classes of the H SAF product, while along the columns are reported the reference (DPR-

NS product) precipitation classes. The first class detects the no-Ǌŀƛƴ Ŏƭŀǎǎ όлҖtwғлΦнр ƳƳκƘύΣ ǘƘŜ 

second class deǘŜŎǘǎ ǘƘŜ ƭƛƎƘǘ Ǌŀƛƴ όлΦнрҖtwғм ƳƳκƘύΣ ǘƘŜ ǘƘƛǊŘ Ŏƭŀǎǎ ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ǎǘǊŀǘƛŦƻǊƳ Ǌŀƛƴ 

ǊŀǘŜǎ όмҖtwғмл ƳƳκƘύΣ ǿƘƛƭŜ ǘƘŜ ƭŀǎǘ ƻƴŜ ŎƭŀǎǎƛŦƛŜǎ ǘƘŜ ŎƻƴǾŜŎǘƛǾŜ ǊŀǘŜǎ όtwҗмл ƳƳκƘύΦ  

The detection of no-rain areas for product P-IN-ATMS in comparison with DPR-NS estimates reaches 

the 98% of cases. Light rain rates are often underestimated, mainly over land and along coastlines. 

Stratiform rain rates are detected in 49% of total cases and their underestimation is particularly 

pronounced over land and along coastlines. Finally, convective areas are detected in 20% of total 

cases, with better values over land (21%).  

 

Radar Land | Sea | Coast 

Multi-Categorical Statistics 

P-IN-ATMS vs GRD [0 - 0.25[ mm/h [0.25 - 1[ mm/h [1 - 10[ mm/h җмл ƳƳκƘ 

[0 - 0.25[ mm/h 99% 98% 98% 76% 67% 73% 35% 26% 34% 4% 0% 0% 

[0.25 - 1[ mm/h 1% 2% 1% 10% 16% 13% 16% 19% 17% 7% 5% 0% 

[1 - 10[ mm/h 1% 1% 1% 14% 17% 14% 47% 54% 48% 68% 81% 100% 

җмл ƳƳκƘ 0% 0% 0% 0% 0% 0% 1% 1% 1% 21% 14% 0% 

Table 29: Multi -categorical table for product P-IN-ATMS ς radar validation over land, sea and coast areas. The 

precipitation classes along the columns (rows) are relative to ground (satellite) precipitation. 

 

 

Overall 

Multi-Categorical Statistics 

P-IN-ATMS vs GRD [0 - 0.25[ mm/h [0.25 - 1[ mm/h [1 - 10[ mm/h җмл ƳƳκƘ 

[0 - 0.25[ mm/h 98% 74% 33% 3% 

[0.25 - 1[ mm/h 1% 11% 17% 7% 

[1 - 10[ mm/h 1% 15% 49% 70% 

җмл ƳƳκƘ 0% 0% 1% 20% 

Table 30: Multi-categorical table for product P-IN-ATMS ς Overall validation. The precipitation classes along the 

columns (rows) are relative to ground (satellite) precipitation. 
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5.3.4 Annex to the precipitation quality assessment 

 

5.3.4.1 Validation strategy, methods and tools 

 

The quality assessment procedure, methodologies and instruments used to assess the 

performances of precipitation products are described in this chapter. 

 

 Validation team and work plan 

To evaluate the satellite precipitation product accuracy, a Validation Group has been established by 

the beginning of the Validation Phase in the H SAF project. The Precipitation Product Validation 

team is composed of experts from the National Meteorological and Hydrological Institutes of 

Belgium, Bulgaria, Germany, Hungary, Italy, Poland, Slovakia, and Turkey (Table 31). Hydrologists, 

meteorologists, and precipitation ground data experts, coming from these countries are involved in 

the product validation activities (Table 32). 

 

 
Table 31: Structure of the Precipitation products validation team. 

 

 

Validation team for precipitation products 

Name Institute Country e-mail 

Marco Petracca 

(Leader) 
National Research Council (CNR - ISAC) Italy M.Petracca@isac.cnr.it  

Silvia Puca  Civil Protection Department (DPC) Italy silvia.puca@protezionecivile.it 

Alexander Toniazzo Civil Protection Department (DPC) Italy alexander.toniazzo@protezionecivile.it 

Alessandra Mascitelli Civil Protection Department (DPC) Italy alessandra.mascitelli@protezionecivile.it 

Gianfranco Vulpiani Civil Protection Department (DPC) Italy gianfranco.vulpiani@protezionecivile.it 

Emanuela Campione Civil Protection Department (DPC) Italy emanuela.campione@protezionecivile.it 

 Pierre Baguis 
Royal Meteorological Institute of 

Belgium (RMI) 
Belgium Pierre.Baguis@meteo.be 

mailto:M.Petracca@isac.cnr.it
mailto:silvia.puca@protezionecivile.it
mailto:alexander.toniazzo@protezionecivile.it
mailto:alessandra.mascitelli@protezionecivile.it
mailto:gianfranco.vulpiani@protezionecivile.it
mailto:emanuela.campione@protezionecivile.it
mailto:Pierre.Baguis@meteo.be
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 Emmanuel Roulin 
Royal Meteorological Institute of 

Belgium (RMI) 
Belgium Emmanuel.Roulin@meteo.be 

 Eram Artinyan 
National Institute of Meteorology and 

Hydrology  (NIMH) 
Bulgaria eram.artinian@meteo.bg 

 Petko Tsarev 
National Institute of Meteorology and 

Hydrology  (NIMH) 
Bulgaria petko.tsarev@meteo.bg 

 Georgy 

Koshinchanov 

National Institute of Meteorology and 

Hydrology  (NIMH) 
Bulgaria georgy.koshinchanov@meteo.bg 

 Claudia Rachimow 
Bundesanstalt für Gewässerkunde 

(BfG) 
Germany rachimow@bafg.de 

 Peter Krahe 
Bundesanstalt für Gewässerkunde 

(BfG) 
Germany krahe@bafg.de 

 Márta Diószeghy  
Hungarian Meteorological Service 

(OMSZ) 
Hungary dioszeghy.m@met.hu 

 Ildikó Szenyán 
Hungarian Meteorological Service 

(OMSZ) 
Hungary szenyan.i@met.hu 

 Dóra Cséke 
Hungarian Meteorological Service 

(OMSZ) 
Hungary cseke.d@met.hu 

 Bozena Lapeta 
Institute of Meteorology and Water 

Management (IMWM) 
Poland  Bozena.Lapeta@imgw.pl 

 Rafal Iwanski 
Institute of Meteorology and Water 

Management (IMWM) 
Poland  Rafal.Iwanski@imgw.pl 

 Włƴ Yŀƶłƪ 
Slovenský Hydrometeorologický Ústav 

(SHMÚ) 
Slovakia  jan.kanak@shmu.sk 

 ]ǳōƻǎƭŀǾ hƪƻƴ 
Slovenský Hydrometeorologický Ústav 

(SHMÚ) 
Slovakia  luboslav.okon@shmu.sk 

 Mariàn Jurasek 
Slovenský Hydrometeorologický Ústav 

(SHMÚ) 
Slovakia  marian.jurasek@shmu.sk 

 Ladislav Méri 
Slovenský Hydrometeorologický Ústav 

(SHMÚ) 
Slovakia  ladislav.meri@shmu.sk 

 Ahmet Öztopal Istanbul Technical University (ITU) Turkey  oztopal@itu.edu.tr 

Table 32: List of the people involved in the validation of H SAF precipitation products (PPVG) 

 

 

 

mailto:Emmanuel.Roulin@meteo.be
mailto:eram.artinian@meteo.bg
mailto:petko.tsarev@meteo.bg
mailto:georgy.koshinchanov@meteo.bg
mailto:rachimow@bafg.de
mailto:krahe@bafg.de
mailto:dioszeghy.m@met.hu
mailto:szenyan.i@met.hu
mailto:cseke.d@met.hu
mailto:Bozena.Lapeta@imgw.pl
mailto:Rafal.Iwanski@imgw.pl
mailto:jan.kanak@shmu.sk
mailto:luboslav.okon@shmu.sk
mailto:marian.jurasek@shmu.sk
mailto:ladislav.meri@shmu.sk
mailto:oztopal@itu.edu.tr
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 Validation objects and issues 

The products validation activity has to serve multiple purposes: 

¶  to provide input to the product developers for improving calibration for better quality of 
baseline products, and for guidance in the development of more advanced products; 

¶ to characterise the product error structure in order to enable the Hydrological validation 
programme to appropriately use the data;  

¶ to provide information on product error to accompany the product distribution in an open 
environment, after the initial phase of distribution limited to the so-ŎŀƭƭŜŘ άōŜǘŀ ǳǎŜǊǎέΦ 

 

Validation is a challenging task in the case of precipitation, both because the sensing principle from 

space is very much indirect, and because of the natural space-time variability of the precipitation 

field (sharing certain aspects with fractal fields), that poses severe sampling problems.   

Lǘ ƛǎ ƪƴƻǿƴ ǘƘŀǘ ŀƴ ŀōǎƻƭǳǘŜ ΨƎǊƻǳƴŘ ǊŜŦŜǊŜƴŎŜΩ ŘƻŜǎ ƴƻǘ ŜȄƛǎǘΦ In the H SAF project the validation is 

based on comparisons of satellite products with European ground data: radar, rain gauge and radar 

integrated with rain gauge for case studies analysis. In CDOP-3, with the release of more than 30 

products over the MSG full disk area, the Validation Cluster had to develop new methodologies to 

compare precipitation estimates on almost global area coverage. The Associated Scientist analysis 

(H_AS16_03 DPC/CNR-ISAC 2016) has been identified the DPR (Dual-frequency Precipitation Radar) 

onboard of GPM-CO (Global Precipitation Measurement ς Core Observatory) satellite as worthy 

instrument reference for the estimation of instantaneous precipitation on a global scale. In 

particular, the 2A-DPR NS V05 (DPR) was considered as most suitable product for potential use 

within the H SAF Precipitation Product Validation activity for instantaneous precipitation estimates. 

For more details, refer to Sebastianelli, 2017.  

 

For accumulated precipitation products, instead, the TC (Brocca et al., 2014) methodology was used 

to perform the validation activity. TC requires the simultaneous availability of three products with 

mutually uncorrelated errors with similar spatial coverage, resolution and accumulation time. 

 

In the following three sections, the validation methodologies and data used as reference to perform 

the comparisons are described. 

 

 Validation methodology of INstantaneous precipitation products over Full Disk coverage  

This methodology was developed in communion with European experts belonging to the VC and it 

is performed by CNR-ISAC. All instantaneous satellite precipitation products, with extension area 

over FD area, are evaluated following these main steps: 

¶ regridding of DPR and H SAF data versus a regular 0.5° equi-distance grid; 
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¶ temporal and spatial matching between precipitation products; 

¶ statistical scores (continuous and multi-categorical) evaluation; 

The methodology produces large statistic (both multi-categorical and continuous) scores. 

 

DPR products used for validation 

The spatial coverage of both rain gauge and ground radar networks is not suitable to detect 

precipitation on a global scale. At the contrary, satellite observations provide estimates on a 

synoptic scale, although there are some issues related to their accuracy. It was discussed in the 

Visiting Associated analysis in comparison with ground radar network (Sebastianelli, 2017). The DPR 

is a Dual frequency Precipitation Radar located on board of the GPM Core Observatory (Figure 20). 

It uses the Ka (~35 GHz) and Ku bands (~13 GHz) to construct three-dimensional precipitation and 

drop size distribution maps. The GPM Core Observatory (Figure 20) flies in a non-sun-synchronous 

orbit at 65° inclination to cover a larger latitudinal extension with respect to the TRMM orbit, which 

extended from 35°S to 35°N. Both Ku- and Ka-band radars perform cross-track type scans 

(perpendicular to the direction of the satellite motion) estimating the precipitation during the day 

and the night over land and ocean. The Ku-band radar performs a normal scan (NS) acquisition mode 

that is composed by 49 footprints (IFOV) of 5 km in diameter. In fact, away from the scanning center, 

footprints tend to widen and overlap (edge effects) because of a geometric distortion. The term 

swath indicates the width of each scan of 245 km. The range resolution is 250 m. The Ka-band radar 

can perform a matched scan (MS) or a high sensitivity scan (HS) acquisition mode. The MS footprints 

match the central 25 footprints of the Ku-band and the range resolution is 250 m. Therefore, MS 

scan is composed of 25 footprints of 5 km in diameter and the swath is 125 km. When Ka-band radar 

operates in HS mode footprints are interlaced with the matched beams, the range resolution is 500 

m and there are 24 footprints along a swath. Figure shows the different DPR scanning modes with 

respect the flight direction.  

It must to be noted that the range resolution is different from the spatial resolution. In fact, the 

sampling is carried out for 19 km above the sea level and then along the vertical there are many 

footprints of 250 m height (range resolution). In addition, footprint size decreases as the sampling 

height increases due to the antenna aperture. The sampling distance between the centers of two 

adjacent footprints is 5.2 km, and it is constant throughout the scan to the edges. Apart the other 

problems which affects the DPR estimates, the main issues deal with the attenuation and the ground 

clutter. The K-band radar estimates are affected by attenuation when they sample through very 

intense precipitations (convective cells). Ground clutter is a non-meteorological echo which causes 

an overestimate of precipitations. 

DPR products (level 2A) referred to single frequency radar are 2A-Ku, 2A-Ka-MS and 2A-Ka-HS, as 

showed in Figure 21. Three different DPR products combining Ka and Ku bands precipitation rate 

estimates (prEs) also exist depending on the IFOV to which data are referred. The IFOV can be 
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related to the NS Ku-band, or to the MS or HS Ka-band, and the corresponding DPR products for 

prEs are 2A-DPR-NS, 2A-DPR-MS and 2A-DPR-HS, respectively. Results of Visiting Associated activity 

(Sebastianelli, 2017) highlight as 2A-DPR-NS product performs better with respect to ground-based 

radar estimates. For this reason, the prEs by 2A-DPR-NS product (hereafter also referred as DPR-NS) 

was used as precipitation reference to validate the H SAF satellite precipitation products.  

 

Figure 20: The GPM Core Observatory and the GMI and DPR ground tracks. 
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Figure 21: Different DPR scanning modes with respect to the flight direction.  

The Normal Scan corresponds to Ka-band radar,  

whereas matched and high sensitivity scans are performed by Ka-band radar. 

 

Common procedure for the validation with DPR-NS 

The comparison between DPR-NS and H SAF precipitation products is performed following the 

procedure below described. 

 

Selection of synchronous data (first check) 

Both DPR and H SAF filenames contain the start and finish time. Only files with consistent time 

intervals are considered and evaluated to avoid time-consuming useless computation.  

 

Data re-gridding over regular grid 

Both, DPR and H SAF data are re-gridded over the same equi-distance 0.5° grid. All satellite 

parameter (continuous) values are averaged over the new grid cell. For discrete parameters (such 

as sea/coast/land flag or precipitation phase flag) the most frequent value is considered. 

 

Temporal and spatial matching between the two regridded data 

DPR and H SAF gridded data are temporal- and spatial- matched. Only overlapping grid cells with 

maximum time difference within ±15 minutes (from the average time of validity of the H SAF 

product) are stored and evaluated for statistical score analysis. 
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 Validation methodology of ACcumulated precipitation products over Full Disk coverage  

 

In order to assess the quality of accumulated precipitation products over FD area the new TC 

methodology analysis was successfully tested by Brocca et al. (2014). This technique requires three 

wholly independent rainfall datasets on global scale without the availability of ground-based rainfall 

accumulation data. 

 

Given three estimates of the same variable, the main assumptions of the TC method are the (i) 

stationarity of the statistics, (ii) linearity between the three estimates (vs. the same target) across 

all timescales and (iii) existence of uncorrelated error between the three estimates. 

TC provides error and correlations of three products if each of the ones is afflicted by mutually 

independent errors.  

 

The main steps of the TC validation procedure are:  

¶ temporal (daily) and spatial (0.5° x 0.5° grid) matching between three precipitation datasets; 

¶ TC main procedure; 

¶ statistical scores (continuous and multi-categorical) evaluation; 

 

The methodology, as the previous one, produces large statistic (multi-categorical and continuous) 

scores. 

 

For more details on the TC main procedure, see the H SAF Visiting Scientist Final Report titled 

άLeveraging coincident soil moisture and precipitation products for improved global validation of 

satellite-based rainfall productsέ ōȅ Chen F. and CrowW.T.: 

https://hsaf.meteoam.it/VisitingScientist/GetDocument?fileName=Final_Report_H_AS18_04.pdf 

Data and products used 

 

In this analysis, TC is applied to the rainfall accumulation estimates derived from H SAF satellite 

product and by GPCC (Global Precipitation Climatology Centre,  

https://climatedataguide.ucar.edu/climate-data/gpcc-global-precipitation-climatology-centre) and 

GLDAS (Global Land Data Assimilation System, https://ldas.gsfc.nasa.gov/gldas) projects.  

 

GPCC 

The GPCC provides gridded gauge-analysis products derived from quality-controlled station data. In 

this analysis is used the GPCC First Guess Daily Product (hereafter named as GPCC): daily global land-

https://hsaf.meteoam.it/VisitingScientist/GetDocument?fileName=Final_Report_H_AS18_04.pdf
https://climatedataguide.ucar.edu/climate-data/gpcc-global-precipitation-climatology-centre
https://ldas.gsfc.nasa.gov/gldas
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surface precipitation based on the station database (SYNOP) available via the Global 

Telecommunication System (GTS) of the World Meteorological Organization (WMO) at the time of 

analysis (3 - 5 days after end of the analysis month). This product contains the daily totals for a 

month on a regular latitude/longitude grid with a spatial resolution of 1.0° x 1.0° latitude by 

longitude. Interpolation is made for the daily relative quota of the monthly total, i.e., the daily total 

divided by the monthly total, the latter has the DOI:10.5676/DWD_GPCC/FG_M_100. The temporal 

coverage of the dataset ranges from January 2009 to the most recent month for which GTS based 

SYNOP data is available, i.e. the previous month, 3-5 days after its completion. In Figure 22 is shown 

an example of spatial extension and resolution of the GPCC product. 

 

 
Figure 22: Example of data available in GPCC. The daily precipitation data used in TC methodology have the spatial extent 

as shown in the figure and the spatial resolution of 1.0 degree 

GLDAS 

NASA Global Land Data Assimilation System Version 2 (GLDAS-2) has three components: GLDAS-2.0, 

GLDAS-2.1, and GLDAS-2.2. GLDAS-2.0 is forced entirely with the Princeton meteorological forcing 

input data and provides a temporally consistent series from 1948 through 2014.  

GLDAS-2.1 is forced with a combination of model and observation data from 2000 to present.  

GLDAS-2.2 product suites use data assimilation (DA), whereas the GLDAS-2.0 and GLDAS-2.1 

http://dx.doi.org/10.5676/DWD_GPCC/FG_M_100
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products are "open-loop" (i.e., no data assimilation). The choice of forcing data, as well as DA 

observation source, variable, and scheme, vary for different GLDAS-2.2 products. 

The 3-hourly data product was simulated with the Noah Model 3.6 in Land Information System (LIS) 

Version 7 (https://lis.gsfc.nasa.gov/sites/default/files/LIS/public_7_3_releases/LIS_usersguide.06-

dec-2021.pdf). The data product contains 36 land surface fields from January 2000 to present.  

In this analysis GLDAS-2.1 data are used. These data are archived and distributed in NetCDF format 

(DOI:10.5067/E7TYRXPJKWOQ). In Figure 23 is shown an example of spatial extension and 

resolution of the GLDAS product used. 

 
Figure 23: Example of data available in GLDAS. The 3-hourly precipitation data used in TC methodology have the spatial 

extent as shown in the figure and the spatial resolution of 0.25 degree 

 

GLDAS 2.1 uses GPCC observations via the ingestion of the disaggregated Global Precipitation 

Climatology Project (GPCP) V1.3 Daily Analysis precipitation fields. In order to assess whether this 

has an impact on the TC analysis, pixel-based cross-correlated errors between GPCC and GLDAS by 

quadruple collocation (QC) analysis have been calculated (Perdicca et al., 2015, Gruber et al., 2016) 

using GPCC first guess data, GLDAS 2.1, ERA5 and SM2RAIN-ASCAT derived daily rainfall at the global 

scale. QC is a viable way to estimate the cross-correlated errors between two of the datasets 

included in the quadruplet (see Chen et al. 2020). 
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The analysis has been carried out at 0.25° of spatial resolution for the year 2017. Despite the use of 

a single year, the analysis shows that cross correlated errors between GPCC and GLDAS are very low 

(R=0.05 in median). If we zoom over the H SAF Extended Area (HEA) the median value decreases to 

0.044 (see Figure 24 and Figure 25). In the inset it is reported the histogram of the R-values, showing 

how most of the pixels provided very low values of error correlation. This point should assure the 

independence of the datasets used for performing the analysis and thus, should allow to use TC 

analysis for validating H SAF products not only over the HEA, but also at the global scale.  

 

Figure 24: Cross correlated errors between GPCC and GLDAS over global scale for the year 2017. 

 

 

Figure 25: Cross correlated errors between GPCC and GLDAS over H SAF extened area for the year 2017. 
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 Large statistic  

The large statistical analysis allows to point out the existence of pathological behavior in the satellite 

product performance. The application of the same validation technique step by step is guaranteed 

in all institutes take part of the PPVG and in both validation methodologies above described. 

The large statistical analysis in PPVG is based on the evaluation of monthly and seasonal Continuous 

verification and Multi -Categorical statistical scores on one full year of data. It was decided to 

evaluate both continuous and multi-categorical statistics to give a complete view of the error 

structure associated to the H SAF product. Since the accuracy of precipitation measurements 

depends on the type of precipitation or, to simplify matters, on the intensity or accumulated 

precipitation, the verification is carried out on three precipitation classes (for accumulated 

precipitation products) as descripted in Table 33. 

 

Accumulated 

Precipitation  

Classes (CR) 

1 2 3 

Ó 1 mm/daily Ó5  mm/ daily Ó 10 mm/ daily 

Table 33: Classes for evaluating cumulated precipitation products 

 

The impact of different background is also considered in the product performances. Statistical 

scores are separately computed for land, sea and coast areas. The Precipitation Product Validation 

Leader collects all validation results as computed by European institutes, verifies the consistency of 

these results and evaluates the monthly and seasonal common statistical results. 

Continuous statistics 

Continuous statistics are provided for each month and season of assessment. The main statistical 

scores are here listed: 

Score Acronym Range 
Perfect 

score 
Calculation 

Number of Satellite 

samples 
NS N.A. N.A. N.A. 

Number of Reference 

(radar/rain gauge) 

samples 

N N.A. N.A. N.A. 

Mean Error or Bias ME - қ ǘƻ қ 0 
 

Mean Absolute Error 

 
MAE л ǘƻ қ 0 
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Score Acronym Range 
Perfect 

score 
Calculation 

Standard Deviation 

 
SD л ǘƻ қ 0 

 

Multiplicative Bias MB - қ ǘƻ қ 1 

 

Correlation 

Coefficient 
CC - 1 to 1 1 

 

Root Mean Square 

Error 

(or Root Mean Square 

Difference) 

RMSE л ǘƻ қ 0 
 

Fractional Standard 

Error (%) 
FSE л ǘƻ қ 0 FSE = [RMSE / έὦί] *100% 

Table 34: Continuous statistical scores 

 

In the Table 34: 

- N represents the total number of observation samples and equivales to all satellite/observation 

pairs for computing all the statistical scores;  

- NS indicates the number of product satellite estimates with given characteristics (e.g.; with 

estimated rain rate > 1 mm/h); 

- ǘƘŜ ƛƴŘŜȄ άƪέ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǎǇŀǘƛŀƭ ŀƴŘ ǘŜƳǇƻǊŀƭ ƎǊƛŘ Ǉƻƛƴǘ ŀǘ ǘƘŜ ǎŎale of the common reference 

grid; 

- obs and sat stand for rainfall value acquired by reference observations and satellite estimations, 

respectively. 

 

The FSE score represents the accuracy for H SAF satellite precipitation products. The User 

requirements thresholds are below indicated: 
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Accuracy for Cw җ м ƳƳκdaily 

Threshold Target Optimal 

FSE% = 200% FSE% = 150% FSE% = 100% 

Table 35: Precipitation product requirements (PR) 

 

The FSE score is not appropriate to define the accuracy in the TC methodology. In this case the 

Correlation Coefficient (CC) is used to define the product accuracy with thresholds as below 

indicated: 

 

Accuracy for all precipitation rates (/w җ л ƳƳκdaily) 

Threshold Target Optimal 

CC = 0.50 CC = 0.65 CC = 0.80 

Table 36: PR for accumulated precipitation products using TC methodology 

 

Multi Categorical statistics 

Multi categorical statistics are derived by the following contingency table: 

 

   Observation  

  yes no total 

 yes hits false alarms forecast yes 

Satellite no misses correct negatives forecast no 

 total observed yes observed no total 

Table 37: Multi-categorical statistics contingency table 

 

where:  

hit:    Satkҗwth and Obskҗwth  

miss:   Satk<Rth and Obskҗwth  

false alarm:   Satkҗwth and Obsk<Rth  

correct negative:  Satk<Rth and Obsk<Rth 

Rth is the ǘƘǊŜǎƘƻƭŘ ōŜǘǿŜŜƴ ǘƘŜ άǊŀƛƴέ ŀƴŘ άƴƻ Ǌŀƛƴέ conditions. The scores evaluated from the 

contingency table are:  
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Score Acronym Range 
Perfect 

score 
Calculation 

Probability Of 

Detection 
POD 0 to 1 1 

 

False Alarm Rate FAR 0 to 1 0 
 

Critical Success 

Index 
CSI 0 to 1 1 

 

Table 38: Multi-categorical statistics scores 
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5.3.4.2 Precipitation Products Quality Assessment Results:  
continuous statistical scores on monthly-basis and maps 

  P-IN-SEVIRI (H03B) product results over FD area 

 

 
Figure A1: Monthly validation results for P-IN-{9±LwL ƻǾŜǊ C5 ŀǊŜŀ ǊŜƭŀǘƛǾŜƭȅ ǘƻ ǘƘŜ twҗм ƳƳκƘΦ  
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Figure A2: ME map for P-IN-SEVIRI in comparison with DPR-NS estimates over FD area for the full period indicated. 

The average value (-0.18mm/h) is also indicated. 
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  P-AC-SEVIRI (H05B) product results over FD area 

 

Figure A3: CC (PR) map over FD area obtained by P-AC-SEVIRI (24h) product using the TC methodology.  

Period of analysis and mean score value (0.61) are also indicated. 

 

 

Figure A4: RMSE map over FD area obtained by P-AC-SEVIRI (24h) product using the TC methodology. 

Period of analysis and mean score value (6.99mm/daily) are also indicated. Note: error increases dramatically near 

the edges of the domain due to the observation geometry of the MSG. 
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Figure A5: CC (PR) map over FD area obtained by P-AC-SEVIRI (24h) product using the TC methodology in June 

2019.The mean score value indicated (0.56) represents the worst monthly result during the period analysed. 

 

 

Figure A6: CC (PR) map over FD area obtained by P-AC-SEVIRI (24h) product using the TC methodology in April 2020. 

The mean score value indicated (0.61) represents the best monthly result during the period analysed. 
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 P-IN-ATMS (H18) product results over FD area 

 

 

Figure A7: Monthly score results for P-IN-!¢a{ ƻǾŜǊ C5 ŀǊŜŀ ǊŜƭŀǘƛǾŜƭȅ ǘƻ ǘƘŜ twҗм ƳƳκƘΦ 
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 Soil Moisture Products Quality Assessment  

5.4.1 Quality assessment for product SSM ASCAT NRT DIS (H08) 

Product ID (Acronym) H08 (SSM ASCAT NRT DIS) 

Product name Small-scale surface soil moisture by radar scatterometer 

Software version 

number 

Latest version: WH_NRT 1.2 

Version considered for Q.A.: WH_NRT 1.2 

ATBD version 1.1 

Covered period 01/06/2020 ς 31/05/2021 

Q.A. methods applied Continuous statistics //Σ wa{5Σ .L!{ 

 

5.4.1.1 In situ comparison 

 

Figure 26 ï Pearsonôs correlation coefficient between in situ observations and the test data set for the different 

hydrological years. The tick dark green line refers to the validation for the period 2020-06-01 until 2021-05-31. 
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In situ observations 

Requirement (CC) 
Median Correlation Coefficient (CC) 

Threshold Target Optimal 

0.50 0.65 0.80 

Period SMOSMANIA 

JJA 0.27 

SON 0.68 

DJF 0.56 

MAM 0.52 

June 2020 - May 2021 0.72 

Table 39 Median Correlation Coefficient (CC) for the comparison between the test data set and in situ observations. 

 

5.4.1.2 Conclusions 

In this report, the validation of the test data set through in situ data is carried out for the period 

June 2020 - May 2021. 

It is obtained that in terms of median performances at annual scale (Table 39), the test data set 

overcomes the threshold accuracy requirements for 10 out 17 stations, and for 9 stations the target 

accuracy is exceeded. The median Correlation Coefficient (CC) for the whole period is equal to 0.72 

(Table 39). By considering the 3-month periods, the higher values are obtained in the SON period 

(CC=0.68) and the lower in the JJA period (CC=0.27). 
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5.4.2 Quality assessment for product  SM-DAS-2 (H14) 

Product ID (Acronym) H14 (SM-DAS-2) 

Product name Soil Moisture Profile Index in the roots region retrieved by surface 

wetness scatterometer assimilation method 

Software version 

number 

Latest version (from 01/06 to 22/11): 41r2 

Latest version (from 23/11 to 31/05): 43r1 

Version considered for Q.A.(from 01/06 

to 22/11):: 

41r2 

Version considered for Q.A.(from 23/11 

to 31/05):: 

43r1 

ATBD version 0.2 

Covered period 01/06/2020 ς 31/05/2021 

Q.A. methods applied Continuous statistics RMSD, ME, SD, CC 
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5.4.2.1 In situ comparison 

 

Figure 27 Box plots of CC values between in situ observations and SM-DAS-2 for the period 2020-06-01 until 2021-05-31. 

The surface SM scores are on the left and include the CC and anomaly CC. The root-zone SM scores are on the right and 

include the CC only (anomaly CC not relevant for the root-zone). 
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5.4.2.2 Global Triple Collocation 

 

 

Figure 28 Summary of validation results of H14 NRT for the period 2020-06-01 until 2021-05-31. The percentage of non-valid 

is shown for global map. The valid results are further divided into the pre-defined thresholds. The map on top depicts the 

spatial distribution of the different groups. 

 

5.4.2.3 Conclusions 

The SM-DAS-2 product was validated for the period 1/06/2020 to 31/5/2021 using in situ 

observations and comparisons with other land surface/hydrological model outputs. The statistical 

scores presented were based on the common validation methodology outlined at the start of CDOP-

2 (Annex 2 in Albergel et al., 2011).  

To assess the degree of compliance of the product with requirements, 358 (269) stations with in situ 

surface (root-zone) measurements over 4 networks (3 in the USA and 1 in France) were used for the 

validation. The in situ measurements were taken using electromagnetic techniques, which provide 

indirect but accurate soil moisture observations with a frequent temporal sampling (typically 

hourly). A quality control screened data during frozen conditions. In general, the results 

demonstrated adequate correlations between H14 and the in situ data, with an average CC of 0.60 

and 0.59 for the surface and root-zone respectively, which are in between the threshold 

requirement of 0.50 and the target CC requirement of 0.65.  

The validation results with triple collocation indicate a good performance for global product, except 

for parts of North America, Northern Europe and Western Australia (see Figure 28). On a global 

scale, a lower performance of the H14 NRT can be found in areas with low soil moisture dynamics 
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(e.g. deserts) or at higher latitudes. In the latter case, frozen soil and snow cover make it difficult to 

retrieve reliable soil moisture information. Therefore, in these regions only summer months can be 

used for validation. Looking at the distribution of the results and comparing them against the 

threshold/target/optimal requirement shows that more than 75% (SNR - Pearson R) of the locations 

are exceeding the minimal threshold. Only a small percentage of regions (SNR and Pearson R 25%) 

are below the minimal threshold requirements. 

 

5.4.3 Quality assessment for product SSM-ASCAT-B-NRT O12.5 (H16) 

Product ID (Acronym) H16 (SSM ASCAT-B NRT O12.5) 

Product name Metop-B ASCAT NRT SSM orbit geometry 12.5 km sampling 

Software version 

number 

Latest version: 5.0.0 

Version considered for Q.A.: 5.0.0 

ATBD version 0.2 

Covered period 01/06/2020 ς 31/05/2021 

Q.A. methods applied Continuous statistics SNR, Pearson correlation coefficient (R), 

TCA 
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5.4.3.1 Global Triple Collocation 

 

Figure 29 The boxplots indicate the distribution of the quality benchmarks globally and just for the committed area. 

The percentage of locations exceeding each of the three thresholds is indicated as well 

 

 

Figure 30 Summary of validation results of H16 NRT for the period 2020-06-01 until 2021-05-31. The percentage of non-valid 

and valid results is split into the committed and non-committed product area. The valid results for both areas are further 

divided into the pre-defined thresholds. The map on top depicts the spatial distribution of the different groups. 
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5.4.3.2 Conclusions 

The validation results with triple collocation indicate a good performance for the committed product 

area, except for parts of North America, Northern Europe and Western Australia (see Figure 30). On 

a global scale, a lower performance of the H16 soil moisture NRT can be found in areas with low soil 

moisture dynamics (e.g. deserts) or at higher latitudes. In the latter case, frozen soil and snow cover 

make it difficult to retrieve reliable soil moisture information. Therefore, in these regions only 

summer months can be used for validation. Looking at the distribution of the results and comparing 

them against the threshold/target/optimal requirement (see Figure 29) shows that more than 74% 

(SNR) and 59% (Pearson R) of the locations are exceeding the minimal threshold and quite 56% 

(SNR) and 42% (Pearson R) are above the target threshold for the committed product area. Only a 

small percentage of regions (SNR 36% and Pearson R 23%) are below the minimal threshold 

requirements. 
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 Snow Products Quality Assessment 

5.5.1 Quality assessment for product SN-OBS-1 (H10) 

See section 5.5.1 

 

5.5.2 Quality assessment for product  SN-OBS-2 (H11) 

As specified in section 5.1 H11 (SN-OBS-2) is not a target product and the validation of this product 

is not foreseen for this OR11. 

 

5.5.3 Quality assessment for product ESC-E (H12) 

See section  

 

5.5.4 Quality assessment for product SN-OBS-4 (H13) 

Product ID (Acronym) SN-OBS-4 (H13) 

Product name Snow water equivalent by MW radiometry 

Algorithm version 

number 

Latest version:  1.0 

Version considered for Q.A.: 1.0 

Covered period 01/10/2020 ς 31/05/2021 

Q.A. methods applied Continuous statistics RMSE 

Contributing countries FL, PL, TU, GE 

 

In this Chapter the validation results of the SN-OBS-4 (in this report with internal H SAF identifier 

H13) long statistics analysis for the snow season (1.10.2020 ς 31.05.2021) are reported.  

Validation has been performed over Finland and Turkey, with additional details in the report, and in 

Poland, Germany. Each Country/Validation Team contributes to long statistic validation by providing 

the seasonal statistical scores. The results are shown separately for flat and mountainous areas (if 

applicable), since the product requirements have different thresholds in the two areas. Where not 

applicable (that is if no distinction is made) the stricter rules of the mountainous areas are taken 

into account. 

To assess the degree of compliance of the product with product requirements (Table 40), the 

contributing SPVG members provided the long statistic results, following the standard validation 

methodology.  
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Area  Threshold  Target  Optimal  

flat (RMSE) 40 mm 20 mm 10 mm 

mountain (RMSE) 45 mm 25 mm 15 mm 

Table 40 Product requirements for product SN-OBS-4 

 

5.5.4.1 Validation in Finland 

Description of validation data 

 

EUMETSAT H-SAF Snow Water Equivalent (SWE) product H13 on flat areas is based on assimilation 

of ground based Snow Depth (SD) observations and space borne radiometer (SSMI/S) derived SWE 

estimates. Since SD data are used as input to the algorithm it means that an independent data set 

describing SWE is required.  

In this validation effort Finnish Environment Institutes (SYKE) snow course measurements have been 

used. SYKE estimates SWE with both snow depth and snow weight measurements. These actions 

are conducted on a course (typically length of 2-4 km) and including multiple types of land use. 

Resulting SWE is average of these measurements and thus a good representative of a radiometer 

resolution (~ 25 km) pixel. There are altogether 150 active snow courses (Figure 31) and 

measurements are performed once or twice in month.  

 

Figure 31 Snow course locations in Finland 

 



 

Operations Report 

2020 S1/S2 

Doc. No: SAF/HSAF/OpRep/2021_S1_S2 

Version: 1.0 

Date: 18/07/2022 

Page: 91/145 
 

 

 

Validation results 

H-SAF H13 SWE was validated for period from Oct 1 2020 to May 31 2021. Scatterplot of SYKE snow 

course SWE versus H13 SWE estimate are presented in Figure 32. 

 

Figure 32 Scatterplot of SYKE snow course SWE vs. H13 SWE estimate. 

 

Statistical figures obtained were bias of 2.5 mm, RMS without bias correction 37.8 mm, RMS with 

bias correction 37.7mm, and correlation coefficient 0.68.  

In Figure 33 the same results in scatterplot Figure 32 are presented in an alternative fashion 

withaverage values and error limits.  

 

Figure 33 Scatterplot of SYKE snow course SWE vs. H13 SWE estimate 
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In Figure 33 an underestimation of SWE is seen when SWE > 150 mm. This is typical behavior of the 

algorithm since with large values of SWE radiometer SWE estimates saturate. 

 

Conclusions 

H-SAF product H13 (SWE) validation limits for flat lands are based on RMS value with following 

figures: 

Statistics Scores 

Number of cases 562 

Standard Deviation -- 

Correlation Coefficient 0.68 

Root Mean Square Error (mm) 37.8 

Root Mean Square Error (%) -- 

Table 41 Statistical scores for validation period January 2021 ï March 2021 for Finland 

 

In this validation RMS value 37.8 mm was obtained. This is in between target and threshold value. 

Compared to validation period 2019-2020 the bias and RMS have slightly larger values, due mainly 

to underestimation in cases with snow cover over 100 cm. 

 

5.5.4.2 Validation in Turkey 

The validation of Snow Water Equivalent (SWE) from microwave imagery from SSMI/S (merged H13 

product) is performed by using the snow depth measurement obtained from the ground 

observation network of Turkish State Meteorological Service (TSMS). The locations of all available 

AWOS (automated weather observing system), SPA (snowpack analyser), and synoptic stations of 

TSMS are presented in Figure 34. 

 
Figure 34 TSMS AWOS, SPA and Synoptic stations reporting snow depths. 
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The in-situ data falling in the mountain mask are included in the validation analysis. The validation 

dataset covers the period of January 2021 - March 2021 and 1282 measurements collected from 68 

stations (AWOS: 62, SPA: 6) have been utilized in the validation study for the mountainous areas (cf. 

Figure 35). The H13 Validation routine developed in the MATLAB environment is used in the 

validation study. The average snow depth value for the above-mentioned validation interval is 

calculated as 23.51 cm. 

 

Figure 35 AWOS and SPA stations used in the validation. 

Methodology 

In-situ measurements are compared individually with the corresponding 25 x 25 km2 SSMI/S 

footprint. For each measurement location the elevation of the weather station is compared against 

the SSMI/S pixel median elevation where the measurement falls inside it. If the elevation difference 

ōŜǘǿŜŜƴ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ƭƻŎŀǘƛƻƴ ŀƴŘ ǘƘŜ ǇƛȄŜƭΩǎ ƳŜŘƛŀƴ ŜƭŜǾŀǘƛƻƴ ǾŀƭǳŜ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ плл 

meters, that weather station is excluded from the validation analysis. Since the SWE product is 

developed for dry snow conditions, the validation period is selected as January to March. The results 

are presented in Table 42 The results for validation period Jan 2021 - Mar 2021for the 2021 water 

year. The comparison between the retrieved and observed SWE values is presented in Figure 36.  

 

 

Range 

(mm) 

Meas. 

SWE 

(mm) 

Calc. SWE 

(mm) 

Stand. Dev. Data 

Count 

Mean Error 

0-25 0.27 33.41 1.42 656 -33.13 

25-50 42.50 53.89 4.98 36 -11.39 

50-75 64.89 58.75 7.75 66 6.14 

75-100 89.65 82.18 6.19 184 7.47 
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100-125 112.56 100.68 7.16 221 11.88 

125-150 133.96 110.50 6.08 105 26.75 

150-175 154.10 135.12 3.21 10 31.16 

175-200 186.00 165.59 8.98 4 20.41 

Table 42 The results for validation period Jan 2021 - Mar 2021 

 

 

 

 

Figure 36 The calculated mean snow water equivalent obtained from H13 corresponding to measured snow water 

equivalent values for the period Jan 2021 - Mar 2021 

 
 
 

 

The SWE observations from the SPA station (i.e., 17777) are compared with the H13 SWE values (cf. 

Figure 37). The H13 SWE underestimation for March and April is seen in the figure. 
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Figure 37 SWE measurements from SPA station 17777 versus H13 SWE values. 

 

Conclusions 

The amount of ground data used in the validation study is limited. Additionally, the ground 

measurements are not evenly distributed within the resolution elements; therefore, the whole area 

of individual footprint is not examined. The coarse spatial resolution and the penetration 

characteristics of the SSMI/S instrument for shallow and deep snow lead under and over estimation 

in the SWE retrieval. The overall RMSE for January 2021 - March 2021 is 40.00 mm, the RMSE is 

calculated as 40.54 mm, 39.31 mm and 38.77 mm for January, February, and March, respectively. 

The results indicate that the threshold user requirement which is 45 mm for the mountainous areas 

is already satisfied.  Referring to Figure 33, one can see the underestimation of SWE when ground 

truth SWE is larger than 150 mm. This is a typical behaviour of the algorithm since with large values 

of SWE, the signal of the radiometer is saturated. The maximum snow depth observed in 2021 was 

95.34 cm and the average of the observed snow depth over 68 stations was 23.51 cm.  

Statistical scores of H13 product validation for SD > 2 mm, in the snow period that goes from January 

2020 to March 2020, is presented in Table 43.  

 

Statistics Scores 

Number of cases 1282 

Standard Deviation -- 

Correlation Coefficient -- 

Root Mean Square Error (mm) 40.0 

Root Mean Square Error (%) -- 

Table 43 Statistical scores for validation period January 2021 ï March 2021 for Turkey 
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Scores for continuous statistics suggest good correspondence of SWE values derived from H13 

product and ground measurement. The overall RMSE of 40.0 mm is over threshold of 45 mm over 

mountainous areas, albeit far from target levels. This may be also due to a lack of snow cover in 

Turkey during winter 2020-2021. 

 

5.5.4.3 Validation results in Poland 

Statistical scores of H13 product validation for SD > 2 mm, in the snow period that goes from January 

2021 to February 2021 is presented inTable 44. 

 

Statistics Scores 

Number of cases 1095 

Standard Deviation 11.1 

Correlation Coefficient 0.82 

Root Mean Square Error (mm) 16.3 

Root Mean Square Error (%) 0.6 

Table 44 Statistical score for validation period January 2021ï February 2021 for Poland 

 

Scores for continuous statistics suggest good correspondence of SWE values derived from H13 

product and ground measurement, Winter 2020-21 had a good snow cover and 1095 cases were 

taken into account. In those cases, the overall RMSE of 16.3 mm is very good and at target levels. 

5.5.4.4 Validation results in Germany 

Statistical scores of H13 product are validated only for 20 mm < SWE(H13) < 100 mm, in the snow 

period that goes from December 2020 to April 2021 and the results are presented in Table 45. 

 

Statistics Scores 

Number of cases 1957 

Standard Deviation 20.4 

Correlation Coefficient 0.22 

Root Mean Square Error (mm) 32.8 

Root Mean Square Error (%) 0.74 

Table 45 Statistical scores for validation period December 2020 ï April 2021 for Germany 
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Scores for continuous statistics suggest rather good correspondence of SWE values derived from 

H13 product and ground measurement, evaluated with snow depth of more than 20 cm. The value 

of RMSE of 32.8 mm lies above the threshold, and the statics is rather good, with 1957 cases 

analysed. 

 

5.5.4.5 Conclusions: Product requirement compliance 

As shown in Table 46, the statistical scores obtained by the validation of H13 in SPVG satisfy the 

Product Requirements, with RMSE between threshold and target values in all areas. Since the SWE 

product is developed for dry snow conditions, validation period is limited to some winter months; 

as in the beginning go of winter there were some months with very little snow (or even without!). 

In Finland the whole period is considered, in this country in 2021 more snow than usual was 

observed, and this affects clearly the statistics, with a rather large RMSE of 37.8 mm.  

In this validation a RMSE value of 40,0 mm was obtained for the mountainous areas of Turkey and 

an average of RMSE of 29,0 mm for the mostly flat areas of Finland, Germany and Poland; both 

values are between threshold and target; best performances are obtained in the flat areas, as 

expected. 

The reported Finnish and Turkish case studies shows as usual that underestimation arise when SWE 

values are larger than 150 mm, and in this snow-rich winter there were many cases. In case of low 

snow depths the same studies show that product H13 generally overestimate SWE values. 

 

Area  Threshold  Target  Optimal  

flat (RMSE) 40 mm 20 mm 10 mm 

mountain (RMSE) 45 mm 25 mm 15 mm 

Table 46 Compliance analysis for product H13 

 

5.5.5 Quality assessment for product SE-D-SEVIRI (H34) 

Product ID (Acronym) SE-D-SEVIRI (H34) 

Product name Snow Detection by VIS/IR radiometry 

Algorithm version 

number 

Latest version:  1.0 

Version considered for Q.A.: 1.0 

Covered period 01/10/2020 ς 31/05/2021 

Q.A. methods applied Multi-categorical statistics POD, FAR (Hit Rate, False Alarm) 

Contributing countries BE, DE, FL, IT, PL, TU 
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Contributing institutes CIMA 

 

In this Chapter, the validation results of the H34 (SE-D-SEVIRI) long statistics analysis for the snow 

season (1.10.2020ς 31.05.2021) are reported.  

SE-D-SEVIRI (Snow Detection by VIS/IR radiometry covering full MSG Disk, in this report with H-SAF 

identifier H34) is an H-SAF snow product including daily snow-detection maps based on visible/near-

infrared (VIS/NIR) data from the Spinning Enhanced Visible and Infrared Imager (SEVIRI) on board 

of Meteosat satellites. The algorithm of H34 largely builds on H-SAF products H10 and H31, which 

are both currently operational. Compared to H10, which provides binary map of snow/no-snow over 

the H-SAF area (25°N to 75°N latitude, 25°W to 45°E longitude), H34 is a second-generation product 

covering the full disk of SEVIRI. As such, H34 provides an opportunity to evaluate H-SAF snow 

products over larger areas than what is possible with H10. The product is at this stage 

preoperational, and it is going to be soon fully operational and then to replace (superseed) product 

H10 during CDOP4, thus it is considered target product for validation purposes.  

Exactly as done in ORR, in this review, over Europe H34 is validated as Snow Cover product H10, 

using ground station data of 6 countries. In addition, as product H34 has full disk coverage, a Satellite 

based validation, using Sentinel2 data, is performed over selected extra-European areas by CIMA. 

This satellite-based validation (ref. Piazzi et al. 2017) is used operationally for Effective/Fractional 

Snow Cover product H35, which replaces H12 in CDOP4. 

For European areas, validation has been performed over Belgium, Finland, Germany, Italy, Poland, 

and Turkey: each Country/Team contributes to long statistic validation by providing the monthly 

contingency table and the statistical scores. 

Winter 2020-21 was a good winter season with some widespread snow cover also in central Europe 

in the core winter months. In this document, snow season is reduced in Poland from November to 

March, in Germany from December to April. In the Italian Alps, as usual a case study validation from 

November to April is applied, combining data from Satellite and Ground Station observation. In the 

flat areas of Finland, where snow cover is more stable and homogeneous, the whole season 

October-May is evaluated. 

In Turkey, the months from November to April are evaluated in the mountains; in this country also 

a separate Sentinel-2 based validation is provided, which is a good case study for evaluation of 

product performances over same areas with different methods, with a case study also for the 

influence of cloudiness in satellite data. 

For extra-European areas, validation period was chosen as the whole season October 1, 2020 

through May 31, 2021 and areas of interest were selected in the Caucasus mountain range, in 

Belarus & Russia, in Mount Atlas in Morocco, and in Mount Lebanon. These areas of interest include 

a mixture of predominantly flat areas (Belarus &Russia) and predominantly mountainous areas 

(Caucasus, Mount Atlas, and Mount Lebanon). 
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The main scores to be evaluated for product compliance are the Probability Of Detection (POD) and 

the False Alarm Rate (FAR). However, to give a more complete idea of the product error structure, 

several other statistical scores have been evaluated and shown in this report. 

The product requirements of product H34 are the same of product H10 and are displayed in Table 

47 (requirements for mountainous areas) and Table 48 (requirements for flat/forested areas) 

 

Score Threshold Target Optimal 

POD 0.60 0.70 0.99 

FAR 0.30 0.20 0.05 

Table 47 product requirements for product SE-D-SEVIRI in Mountainous areas 

 

Score Threshold Target Optimal 

POD 0.80 0.85 0.99 

FAR  0.20 0.15 0.05 

Table 48 product requirements for product SE-D-SEVIRI in Flat/Forest areas 

 

5.5.5.1 Validation for flat areas of Belgium 

 

Validation of H34 is done with the same methodology as in H10. Validation is performed in the 

whole winter period from October to May 2020-21.  Even as Table 49 shows in Belgium there are 

only 2 months with good snow coverage, January, and February, in the other months product is 

performing very well in discriminating bare soil, as is seen in very high accuracy in all months 

(sometimes even in months with no snow detection!).  

 

flat area 
Oct 
20 

Nov 
20 

Dec 
20 

Jan 21 Feb 21 Mar 21 
Apr 
21 

May 
21 Total 

hits 0 0 0 19 143 0 2 0 164 

false alarms 2 0 6 13 67 1 2 0 91 

misses 0 0 0 0 5 2 3 0 10 

corr negatives 552 168 154 84 414 800 1030 849 4051 

numbers of obs 554 168 160 116 629 803 1037 849 4316 

pod -- -- -- 1,00 0,97 0,00 0,40 -- 0,94 

far 1,00 - 1,00 0,41 0,32 1,00 0,50 -- 0,36 

csi 0,00 -- 0,00 0,59 0,67 0,00 0,29 -- 0,62 

pofd 0,00 -- 0,04 0,13 0,14 0,00 0,00 0,00 0,02 
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acc 1,00 -- 0,96 0,89 0,89 1,00 1,00 1,00 0,98 

hss 0,00 -- 0,00 0,68 0,72 0,00 0,44 -- 0,75 

Table 49 Validation results for 2020-2021 winter season in Belgium 

 

POD of 0.94 is very good and above target, close to optimal values. FAR of 0.36 is not as good and 

slightly below threshold: this is mainly due to the small number of snow detection events in the 

mainly snow-free areas of in Belgium, even in core winter. 

 

5.5.5.2 Validation for Germany 

 

Validation of H34 is performed in the winter period of December to April 2020-21, as there was 

enough snow in this period for a viable validation. Results are shown separated for flat and 

mountainous areas. 

 

flat area Dec 20 Jan 21 Feb 21 Mar 21 Apr 21 Total 

hits 153 2201 3370 40 53 5817 

false alarms 20 23 100 34 44 221 

misses 488 1355 558 63 41 2505 

correct negatives 7957 5039 3756 8203 8231 33186 

numbers of obs 8618 8618 3370 8340 8369 41729 

pod 0,24 0,62 0,86 0,39 0,56 0,70 

far 0,12 0,01 0,03 0,46 0,45 0,04 

csi 0,23 0,61 0,84 0,29 0,38 0,68 

pofd 0,00 0,01 0,03 0,00 0,01 0,01 

acc 0,87 0,59 0,60 0,97 0,97 0,78 

hss 0,35 0,60 0,79 0,45 0,55 0,76 

Table 50 Validation results for 2020-2021 winter season in Germany, flat areas. 

 

mountain area Dec 20 Jan 21 Feb 21 Mar 21 Apr 21 Total 

hits 100 215 122 110 57 604 

false alarms 43 45 35 17 7 147 

misses 16 0 8 4 14 42 

correct negatives 120 19 87 139 192 557 

numbers of obs 279 279 252 270 270 1350 

pod 0,86 1,00 0,94 0,97 0,80 0,94 

far 0,30 0,17 0,22 0,13 0,11 0,20 
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csi 0,63 0,83 0,74 0,84 0,73 0,76 

pofd 0,26 0,70 0,29 0,11 0,04 0,21 

acc 0,50 0,43 0,50 0,62 0,72 0,54 

hss 0,64 0,91 0,76 0,88 0,78 0,79 

Table 51 Validation results for 2020-2021 winter season in Germany, mountain areas. 

 

In mountainous parts, POD of 0.94 is very good and above target, close to optimal values, FAR of 

0.20 is at target levels. In the flat areas, POD of 0.70 is not as good and slightly below threshold, FAR 

of 0.04 on the other side very good and at optimal levels.  

 

5.5.5.3 Validation for Poland 

 

Validation of H34 is performed in the winter period of November to March 2020-21, as there was 

enough snow only in this period for a viable validation. Results are shown separated for flat and 

mountainous areas. 

 

flat area Nov 20 Dec 20 Jan 21 Feb 21 Mar 21 Total 

hits 6 174 1605 2920 201 4906 

false alarms 40 144 160 83 237 664 

misses 0 85 91 216 243 635 

correct negatives 1691 705 197 457 2932 5982 

numbers of obs 1737 1108 2053 3676 3613 12187 

pod 1,00 0,67 0,95 0,93 0,45 0,89 

far 0,87 0,45 0,09 0,03 0,54 0,12 

csi 0,13 0,43 0,86 0,91 0,30 0,79 

pofd 0,02 0,17 0,45 0,15 0,07 0,10 

acc 0,98 0,79 0,88 0,92 0,87 0,89 

hss 0,23 0,47 0,54 0,71 0,38 0,79 

Table 52  : Validation results for 2020-2021 winter season in Poland, flat areas. 

 

mountain area Nov 20 Dec 20 Jan 21 Feb 21 Mar 21 Total 

hits 1 33 183 221 69 507 

false alarms 4 16 5 2 9 36 

misses 15 73 54 67 193 402 

correct negatives 166 90 11 3 26 296 

numbers of obs 186 212 253 293 297 1241 
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pod 0,06 0,31 0,77 0,77 0,26 0,56 

far 0,80 0,33 0,03 0,01 0,12 0,07 

csi 0,05 0,27 0,76 0,76 0,25 0,54 

pofd 0,02 0,15 0,31 0,40 0,26 0,11 

acc 0,90 0,58 0,77 0,76 0,32 0,65 

hss 0,06 0,16 0,19 0,05 0,00 0,33 

Table 53: Validation results for 2020-2021 winter season in Poland, mountain areas. 

 

November 2020 is included in the results, and it shows that even with little snow cover, product has 

a very good accuracy (even if POD and FAR are understandably not so good, due to lack of snow 

detection). 

In sum in flat areas POD of 0.89 and FAR at 0.12 are very good values and above target, close to 

optimal. In mountainous areas POD of 0.56 is not good and below threshold, FAR of 0.07 is very 

good and at optimal levels. 

 

5.5.5.4 Validation for flat areas of Finland 

 

Validated months are from October to May, the is the full winter season of 2020-2021 in Nordic 
areas, with some missing data in December and January due to winter darkness in high latitudes. 
Results of validations for the winter seasons are shown in Table 54. 

 

flat area 
Oct 
20 

Nov 
20 

Dec 20 Jan 20 Feb 20 Mar 20 
Apr 
20 

May 20 Total 

hits 8 0 0 0 1128 1863 785 153 3937 

false alarms 77 58 0 0 0 37 53 14 239 

misses 0 1 0 0 2 69 107 40 219 

corr negatives 706 101 0 0 0 29 668 1605 3109 

numbers of obs 791 160 0 0 1130 1998 1613 1812 7504 

pod 1,00 0,00 -- -- 1,00 0,96 0,88 0,79 0,95 

far 0,91 1,00 -- -- 0,00 0,02 0,06 0,08 0,06 

csi 0,09 0,00 -- -- 1,00 0,95 0,83 0,74 0,90 

pofd 0,10 0,36 -- -- -- 0,56 0,07 0,01 0,07 

acc 0,90 0,63 -- -- 1,00 0,95 0,90 0,97 0,94 

hss 0,16 -0,01 -- -- 0,00 0,33 0,80 0,83 0,88 

Table 54 Validation results for 2020-2021 winter season in Finland 
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Both POD (0,95) and FAR (0,06) are very good and close to optimal values: product H34 has, as 
product H10, very good performances in flat and forested areas, especially in case of a more 
homogenous and stable snow cover during the winter months, as in Nordic countries. Validation 
over Belarus with Sentinel2 data shows very similar values of FAR and POD, at optimal levels, in 
winter 2020-21. 

 

5.5.5.5 Validation for mountainous areas of Italy 

 

Validation is performed in the whole winter period of November to April 2020-21, as this season 

was very snow-rich, with many good snow observations even in the very complex terrain of the 

Italian Alps. 

 

mountaineous 
area Nov 20 Dec 20 Jan 21 Feb 21 Mar 21 Apr 21 Total 

hits 25 521 184 418 248 59 1271 

false alarms 16 6 2 13 16 3 54 

misses 43 30 15 69 128 45 315 

corrnegatives 244 41 11 109 167 60 621 

numbers of obs 328 598 212 609 559 167 2261 

pod 0,37 0,95 0,92 0,86 0,66 0,57 0,80 

far 0,39 0,01 0,01 0,03 0,06 0,05 0,04 

pofd 0,06 0,13 0,15 0,11 0,09 0,05 0,08 

acc 0,82 0,94 0,92 0,87 0,74 0,71 0,84 

Table 55 Validation results for 2020-2021 winter season in Italy. 

 

POD of 0.80 is good and above threshold and at target levels. FAR of 0.04 is even better and at 

optimal levels. A slight decay of performances is noted in early winter and in the  spring months, in 

this case even in selected cases the very complex terrain of the Italian Alps, with large valley and 

steep terrain, leads to a very inhomogeneous snow cover: thus snow detected by stations in the 

mountains are not representative for the large scale snow cover. 

  



 

Operations Report 

2020 S1/S2 

Doc. No: SAF/HSAF/OpRep/2021_S1_S2 

Version: 1.0 

Date: 18/07/2022 

Page: 104/145 
 

 

 

5.5.5.6 Validation in Turkey 

 

5.5.5.7 Validation of H34 with in-situ snow depth data.  

 

MSG/SEVIRI product validation over mountainous areas of Turkey for the period of November 1, 

2020 ς April 30, 2021, has been carried out using the snow depth measurements from 

meteorological stations. The distribution of all stations over DEM of Turkey is shown in Figure 38 

and Figure 39. Snow depth measurement data have been retrieved from the ground station network 

of TSMS within the validation area over Turkey. Validation of the H34 product is being carried out 

using the H34 validation routine in the MATLAB environment. The quantitative validation has been 

performed using the methodology described in the associated product validation document (H-SAF, 

2020).  

All the available station observations have been revised, corrected and filtered in order to minimize 

the error or mistakes generated from the observation data. For the period of validation, 132 

SYNOPTIC stations, 16 SPA stations and 333 AWOS stations with ground observations were 

available. 4278 measurements collected from 62 AWOS and 6 SPA stations have been utilized in the 

validation study for mountainous areas, while no measurement has been utilized in the validation 

study for flat areas since all selected stations (i.e., 62 AWOS and 6 SPA) fall inside the mountain 

mask area of H34 (Table 56). 

 

Figure 38  All available stations used in the validation procedure (481 stations). 

 

Station Type  All Available Stations After Applying Quality Control 

AWOS 333 62 

SPA 16 6 
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SYNOPTIC 132 0 

TOTAL 481 68 

Table 56 The available ground stations 

 
Figure 39 Stations that are used in the validation after the quality control filtering (68 stations). 

 

The validation results of H34 product using ground observations are presented inTable 57. 

 

mountaineous 
area Nov 20 Dec 20 Jan 21 Feb 21 Mar 21 Apr 21 Total 

hits 54 389 820 1004 635 161 3063 

false alarms 0 0 0 0 0 0 0 

misses 128 137 168 245 201 331 1210 

corrnegatives 0 0 0 5 0 0 5 

numbers of obs 182 526 988 1254 836 492 4278 

pod 0.30 0.74 0.83 0.80 0.76 0.33 0.72 

far 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

pofd 0.30 0.74 0.83 0.80 0.76 0.33 0.72 

acc NaN NaN NaN 0.00 NaN NaN 0.00 

Table 57 Validation results for 2020-2021 winter season in Turkey. 

 

5.5.5.8 Validation of H34 with Sentinel 2 imagery 

Validation of medium/coarse resolution snow products by using reference snow maps obtained 

from higher resolution satellite data, also known as cross-sensor validation, is a common practice in 

remote sensing (D.K. Hall, Riggs, & Salomonson, 1995; Piazzi et al., 2019; Salomonson & Appel, 
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2004). H34 (cf. Figure 40) is also validated by using higher resolution (i.e., 20 m) Sentinel 2 images 

acquired between November 2020 and April 2021 over Turkey.  

 
Figure 40 H34 product for 24.01.2021 

 

 

The Sentinel 2 reference image dataset is composed of 103 scenes from 8 distinct tile locations, 

whose positions are shown in Figure 41. Binary snow maps (i.e., snow/no snow) at 20 m are obtained 

from Sentinel 2 images by applying the SNOMAP algorithm (Dorothy K. Hall & Riggs, 2011; D.K. Hall 

et al., 1995; Klein, Hall, & Riggs, 1998). Then, reference fractional snow-covered area (fSCA) value 

inside the exact footprint of each H34 pixel is calculated by taking the ratio of snow pixels to the 

total number of pixels. H34 pixels already labeled as cloud, sea/water, dark etc. are excluded from 

ǘƘŜ ŀƴŀƭȅǎƛǎΦ !ƴ ŀŘŘƛǘƛƻƴŀƭ ŎƭƻǳŘ Ƴŀǎƪ ƛǎ ŀƭǎƻ ǇǊƻŘǳŎŜŘ ŦǊƻƳ {ŜƴǘƛƴŜƭ нΩǎ ƻǿƴ ǎŎŜƴŜ ǇǊƻŎŜǎǎƛƴƎ 

module, Sen2Cor v2.9 (Mueller-Wilm, 2020), in order to eliminate the H34 pixels with cloud 

ŎƻƴǘŀƳƛƴŀǘƛƻƴ җ рл҈Φ ¢ƘŜƴΣ ŀƭƭ ǾŀƭƛŘ Iоп ǇƛȄŜƭǎ ǿƛǘƘ ǊŜŦŜǊŜƴŎŜ Ŧ{/! ǾŀƭǳŜ җ ҈рл ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ 

snow; otherwise (i.e., fSCA < 50%), they are labeled as no snow. 



 

Operations Report 

2020 S1/S2 

Doc. No: SAF/HSAF/OpRep/2021_S1_S2 

Version: 1.0 

Date: 18/07/2022 

Page: 107/145 
 

 

 

 

Figure 41 Positions of Sentinel 2 tiles used in the validation of H34. 

 

Monthly and tile-wise POD, FAR and ACC boxplots are represented in Figure 42 and Figure 43, 

respectively 

 
Figure 42 Boxplots of monthly POD, FAR and ACC. 

 
Figure 43 Boxplots of tile-wise POD, FAR and ACC. 

The obtained monthly-based dichotomous metrics are represented in Table 58.   
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MOUNTAINOUS 

 

Nov 

2020 

Dec 

2020 

Jan 

2021 

Feb 

2021 

Mar 

2021 

Apr 

2021 
Total 

Hits 678 1720 1832 5618 1532 651 12031 

False Alarms 502 848 759 1566 737 1110 5522 

Misses 208 301 338 497 302 212 1858 

Corr. Negatives 8593 3876 2477 2623 2144 4498 24211 

Number of Obs. 9981 6745 5406 10304 4715 6471 43622 

POD 0.77 0.85 0.84 0.92 0.84 0.75 0.87 

FAR 0.43 0.33 0.30 0.22 0.33 0.63 0.31 

CSI 0.49 0.60 0.63 0.73 0.60 0.33 0.62 

POFD 0.06 0.18 0.23 0.37 0.26 0.20 0.19 

ACC 0.93 0.83 0.80 0.80 0.78 0.80 0.83 

HSS 0.62 0.62 0.59 0.57 0.56 0.39 0.64 

FLAT AREAS 

Hits 0 0 0 5 0 0 5 

False Alarms 0 0 11 4 4 0 19 

Misses 0 0 0 0 0 0 0 

Corr. Negatives 85 43 286 190 341 33 978 

Number of Obs. 85 43 297 199 345 33 1002 

POD NaN NaN NaN 1.00 NaN NaN 1.00 

FAR NaN NaN 1.00 0.44 1.00 NaN 0.79 

CSI NaN NaN 1.00 0.44 1.00 NaN 0.21 

POFD 0.00 0.00 0.04 0.02 0.01 0.00 0.02 

ACC 1.00 1.00 0.96 0.98 0.99 1.00 0.98 

HSS NaN NaN 1.00 0.44 1.00 NaN 0.34 

MOUNTAINOUS & FLAT AREAS 

Hits 678 1720 1832 5623 1532 651 12036 

False Alarms 502 848 770 1570 741 1110 5541 

Misses 208 301 338 497 302 212 1858 

Corr. Negatives 8678 3919 2763 2813 2485 4531 25189 

Number of Obs. 10066 6788 5703 10503 5060 6504 44624 

POD 0.77 0.85 0.84 0.92 0.84 0.75 0.87 

FAR 0.43 0.33 0.30 0.22 0.33 0.63 0.32 

CSI 0.49 0.60 0.62 0.73 0.60 0.33 0.62 

POFD 0.06 0.18 0.22 0.36 0.23 0.20 0.18 

ACC 0.93 0.83 0.81 0.80 0.79 0.90 0.83 

HSS 0.62 0.63 0.60 0.58 0.58 0.39 0.64 

Table 58 H34 validation results by using Sentinel 2 imagery. 
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Results obtained by using Sentinel 2 data are better than the ones obtained by using ground data in 

terms of POD (0.89), and worse in terms of FAR (0.11). Both figures are above the thresholds and 

above target levels. 

 

Discussion:  

Differences between Sentinel and ground data validation 

Validation of a medium- or coarse-resolution snow cover product is a challenging task since: i) the 

validation data should match with the spatial scale of the remotely sensed snow product within a 

similar spatial or temporal extent, ideally both at the same time; ii) cross-sensor comparison by 

using snow cover data derived from higher-resolution satellite imagery is considered as spatially 

comprehensive reference data; however, they are often available only for a shorter time period and 

suffer from similar uncertainties in forested regions or complex terrains as all satellite-derived snow 

products; iii) in-situ measurements may provide long time series data for validation, yet they 

represent the point-scale data, for which interpolation further introduces errors unless the spatial 

density of ground station network is adequate, especially in complex terrains (D. K. Hall, Riggs, 

DiGirolamo, & Román, 2019; Hüsler, Jonas, Wunderle, & Albrecht, 2012). 

The results reveal that H34 validation metrics obtained from in-situ data and Sentinel 2 images are 

quite different. According to the dichotomous metrics calculated from in-situ snow depth data, in 

which 4278 observations are available, POD and ACC start with 0.30 in Nov 2020 and reach their 

maximum (i.e., 0.83) in Jan 2021. Then, they start to drop gradually and ends with a value of 0,33 in 

Apr 2021.  

The validation performed with Sentinel 2 includes 44,624 observations (based on valid H34 pixels 

included in the analysis) over 8 tile locations (cf. Figure 41). The results show that even during the 

pre-accumulation period of snow in Nov 2020, H34 has high POD with 0.77, yet it also yields high 

FAR (0.43). POD peaks in Feb 2021 with 0.92 (FAR = 0.22, the minimum), and it exhibits a gradual 

decrease until the end of Apr 2021 (0.75). Unlike ACC values obtained from ground observations, 

ACC calculated from Sentinel 2 follows a relatively stable trend between Nov 2020 and Apr 2021 

with minimum and maximum values of 0.79 (in Mar 2021) and 0.93 (in Nov 2021), respectively. In 

Figure 43, the performance of H34 over Sentinel 2 tile T36TWL gives the worst results in terms of 

POD and FAR. This tile is located over the Ilgaz Mountain range covered by dense forest stands, 

which eventually reduces the performance of the retrieval algorithm as expected.  

The most obvious difference in the validations made with Sentinel 2 and in-situ measurements is 

observed in fall (i.e., Nov) and spring (i.e., Apr) months, which correspond to the accumulation and 

ablation periods of snow (cf. Figure 44). Except these months, both validations give relatively similar 

results, where the metrics from Sentinel 2 indicate slightly better performance as compared to those 

of in-situ data.   
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Figure 44 Sentinel 2 vs. In-situ with respect to POD and ACC (metrics are for the merged product). 

 

In general, snow starts to accumulate in mid-October over the eastern mountainous parts of Turkey, 

and it often tends to stay on the ground till the end of May. However, the amount and duration of 

snow cover is less than usually observed during the 2020 ς 2021 snow season; therefore, the 

validation period is confined between Nov 2020 ς Apr 2021.  

 

Case study on cloudiness 

Another issue that should be pointed when interpreting the validation results is the cloud/snow 

discrimination in H34 realized through the utilization of NowcastingSAF cloud products by applying 

default parameters. In Figure 45, the differences in the cloud cover between the false-color MODIS 

image and the H34 product for 13 Feb 2021 is represented. The MODIS false-color composite in 

Figure 44 uses the following band combination: Red = 6, Green = 2 and Blue = 4. This band 

combination shows ice and snow in bright blue, whereas water bodies appear in near black. 

Saturated soil can be seen also in blue, and clouds are still white.  
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Figure 45 MODIS snow product  vs. H34 on 13 Feb 2021 

 

 

3.6 Validation using SENTINEL-2 satellite data for extra H-SAF areas by CIMA 

 

This section ƛǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ ǊŜǇƻǊǘ  άValidation of H-SAF H34 Snow Product using Sentinel-2 
Level-2 Scene Classifications over Caucasus, Belarus-Russia, Lebanon & the Atlas region (Oct. 2020 
- May 2021))έΣ ǿǊƛǘǘŜƴ ōȅ CǊŀƴŎŜǎŎƻ !ǾŀƴȊƛ ŀƴŘ {ƛƳƻƴŜ DŀōŜƭƭŀƴƛΣ ƻŦ /La! ǊŜǎŜŀǊŎƘ ŎŜƴǘǊŜΦ 

The original Report is presented in Annex 1, a brief summary of the methods and the results of the 
validation is given below: 

 

Evaluation of H-SAF snow products has been usually performed using ground-based snow data, such 

as snow-depth sensors, or Sentinel-2 Scene-Classification maps (Piazzi et al., 2019). In this report, 

we followed the Sentinel-2 validation methodology and we compared SCA maps derived from H34 

vs. SCA maps derived from Sentinel-2. The validation period was the 2020-2021 snow season and 

areas of interest were the Caucasus mountain range, Belarus & Russia, Mount Atlas in Morocco, and 
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Mount Lebanon. These areas of interest include a mixture of predominantly flat areas (Belarus & 

Russia) and predominantly mountainous areas (Caucasus, Mount Atlas, and Mount Lebanon). 

Climates are also markedly different, with Belarus & Russia, Caucasus, and both Mount Atlas and 

Mount Lebanon falling in the Boreal, Boreal-to-Polar, and Warm-Temperature-to-Arid regions 

according to the Köppen-Geiger climate map. 

The first step was the selection of the Sentinel-2 tiles over each area of interest to be compared 

with H34. This selection was performed by seeking a trade-off between extensively assessing H34 

performance and limiting computational times. As a result, tile selection in Caucasus and the Atlas 

region focused on the most mountainous areas. In Lebanon, we selected two tiles covering a central 

portion of the local mountain range and not including any portion of the Mediterranean Sea. In 

Belarus & Russia, we looked for areas that were flat and without large water bodies.  

Overall, we considered 9 tiles in Belarus & Russia, 7 tiles in the Caucasus region, 4 tiles in the Atlas 

region, and 2 tile in Lebanon. For each tile, we then selected an orbit providing a full-square map by 

visually inspecting representative images on https://scihub.copernicus.eu/dhus/#/home. Figure 46 

reports the location of each tile.  

 
Figure 46 Location of validation regions with selected Sentinel 2 tiles 

 

 

In Lebanon and the Atlas region, the snow season was limited to October ς April owing to local 

climatology. Two dates out of nearly 100 were eliminated from the validation pool (March 16 2021 

and October 2 2020), due to errors in the merging process of H34. 
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Correct negatives were generally high in all areas of interest, with peaks in Lebanon and the Atlas, 

the driest regions. In Caucasus, which was the region with the most persistent snow cover in our 

dataset, correct negatives were obviously smaller than elsewhere (63%). Hits were comparatively 

high across all regions but Lebanon, which has a quite ephemeral snowpack due to its 

Mediterranean climate. Both false alarms and misses were minimal in all regions.  

Monthly contingency scores show that correct negatives are consistently high for all months both 

in the Atlas and Lebanon regions, whereas they are much more variable in the Caucasus region 

owing to the increases complexity of snowpack accumulation and melt in this mountainous region. 

.ŜƭŀǊǳǎ ϧ wǳǎǎƛŀ ǎƘƻǿ ǘƘŜ ǘȅǇƛŎŀƭ ǇŀǘǘŜǊƴ ƻŦ ŦƭŀǘΣ ōƻǊŜŀƭ ǊŜƎƛƻƴǎΣ ǿƛǘƘ ŀ ǉǳƛŎƪ ǘǊŀƴǎƛǘƛƻƴ ŦǊƻƳ άŀƭƭ 

ǎƴƻǿέ ǘƻ άƴƻ ǎƴƻǿέ ƛƴ ŜŀǊƭȅ ǎǇǊƛƴƎΦ aƛǎǎŜǎ ŀƴŘ ŦŀƭǎŜ ŀƭŀǊƳǎ ŀǊŜ ƭƻǿ ŦƻǊ ŀƭƭ ƳƻƴǘƘǎ.  

 

Accuracy metrics in Table 59 confirm the generally good performance of H34 in detecting snow 

conditions over all regions.  

 

 

 

 

Validation area Caucasus Belarus Lebanon Atlas 

pod 0.86 0.96 0.73 0.86 

far 0.19 0.00 0.12 0.18 

csi 0.72 0.96 0.66 0.72 

pofd 0.01 0.00 0.00 0.01 

acc 0.89 0.98 0.99 0.99 

hss 0.76 0.97 0.80 0.83 

Table 59 : Accuracy metrics over the four areas of interest, aggregated across all tiles and images available. 

 

Results show in the mean a very good agreement between H34 and Sentinel 2 across all areas of 

interest.  Overall, fractional-snow-cover statistics by Sentinel 2 and snow-covered areas by H34 are 

spatially consistent. All PODs and all FARs are above threshold and also over target. Thus, the H34 

snow product is successfully validated for the 2020/2021 snow season also in extra-H SAF areas. 
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5.5.5.9 Conclusions: Product requirement compliance 

The main scores to be evaluated are the Probability Of Detection (POD) and the False Alarm Rate 

(FAR). However, in order to give a more complete idea of the product error structure, also CSI and 

ACC indices are shown.  

Validation with ground station over H SAF area: 

Looking at the figures over all the countries and terrains (Table 60 and Table 61), with ground station 

data, a very good capability of the product to detect snow on the ground is observed. The average 

values lie in most cases above the thresholds and even over target levels. 

As expected problems arise in the complex topography of mountainous areas (see POD in Poland), 

and in the flat areas of Belgium and Germany, where snow cover is not stable and less 

homogeneous. This may be due to the validation procedure with ground data and point observation, 

compared to observations of H34 satellite products, which are large scale snow cover.  

 

ǾŀƭƛŘŀǘƛƻƴ ŀǊŜŀ DŜǊƳŀƴȅ tƻƭŀƴŘ  Lǘŀƭȅ ¢ǳǊƪŜȅ !ǾŜǊŀƎŜ 

ǇƻŘ 0.94 лΦрс лΦул лΦтн 0,76 

ŦŀǊ 0.20 лΦлт лΦлп лΦлл 0.08 

Table 60 Statistical scores for H34 over flat areas with ground station data relatively period 1.10.2020-31.5.2021 

 

ǾŀƭƛŘŀǘƛƻƴ ŀǊŜŀ .ŜƭƎƛǳƳ CƛƴƭŀƴŘ DŜǊƳŀƴȅ tƻƭŀƴŘ !ǾŜǊŀƎŜ 

ǇƻŘ 0.94 0.95 лΦтл лΦуф 0.87 

ŦŀǊ 0.36 0.06 лΦлп лΦмн 0.15 

Table 61 Statistical scores for H34 over flat areas with ground station data relatively period 1.10.2020-31.5.2021 
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H SAF  Accuracy requirements for H34 

mountainous areas 

Product  requirements  

Score threshold target optimal total 

POD 0.60 0.70 0.99 0.76 

FAR 0.30 0.20 0.05 0.08 

Table 62 Simplified compliance analysis for product H34 (mountainous areas). 

 

 

H SAF  Accuracy requirements for H34 

Flat/Forest areas 

Product  requirements  

Score threshold target optimal total 

POD 0.80 0.85 0.99 0.87 

FAR 0.20 0.15 0.05 0.15 

Table 63 Simplified compliance analysis for product H34 (Flat/Forest areas) 

 

In Table 62 and Table 63, the results are separated for flat and mountainous areas, as thresholds 

are different. In average, on H-SAF areas and with standard ground data validation, product H34 is 

above target for all terrains, and in this snow rich winter it satisfies fully the requirements. 

 

Validation with Sentinel2 high-resolution satellite data: 

Sentinel 2 high-resolution satellite data validation was performed by CIMA and Turkey, and overall 

results are displayed in Table 64 

 

Validation 
area 

Caucasus 

(mount) 

Belarus 

(flat) 

¢ǳǊƪŜȅ 

όƳƻǳƴǘύ 

Lebanon 

(mount) 

Atlas 

(mount) 

pod 0.86 0.96 0.87 0.73 0.86 

far 0.19 0.00 0.31 0.12 0.18 

Table 64 Statistical scores for H34 over mountainous and flat areas with Sentinel2 data relatively period 1.10.2020-31.5.2021  
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In all areas of validation, POD is above threshold and above target. FAR is above threshold and target 

in the 4 target areas of CIMA Study, whereas in the mountains of Turkey it is only little below 

threshold. 

 

Conclusion: 

In conclusion, in this validation product H34 satisfies fully the requirements in almost all cases, even 

in the most complex and demanding areas. Only in some areas scores are little below threshold, and 

this is due to periods with very inhomogeneous snow cover. In all other areas, and also in the 

average, in both validations, with ground station data and high-resolution satellite data, scores are 

over target and even in some cases near optimal levels, with POD over 0,90 and FAR below 0.10. 
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5.5.5.10 Validation of H-SAF H34 Snow Product using Sentinel-2 Level-2 Scene Classifications 

over Caucasus, Belarus-Russia, Lebanon & the Atlas region (Oct. 2020 - May 2021) 

 Context and aim of this report 

 

This report discusses validation results for the H-SAF snow product H34 vs. Sentinel-2 Level-2 snow-

covered-area maps (SCA). H34 is an H-SAF snow product including daily snow-detection maps based 

on visible/near-infrared (VIS/NIR) data from the Spinning Enhanced Visible and Infrared Imager 

(SEVIRI) on board of Meteosat satellites. The algorithm of H34 largely builds on H-SAF products H10 

and H31, which are both currently operational after successful validation (see e.g. Piazzi et al., 2019). 

Compared to H10, which provides binary map of snow/no-snow over the H-SAF area (25°N to 75°N 

latitude, 25°W to 45°E longitude), H34 is a second-generation product covering the full disk of SEVIRI 

(see Figure 47). As such, H34 provides an opportunity to evaluate H-SAF snow products over larger 

areas than what is possible with H10. 

Evaluation of H-SAF snow products has been usually performed using ground-based snow data, such 

as snow-depth sensors, or Sentinel-2 Scene-Classification maps (Piazzi et al., 2019). In this report, 

we followed the validation methodology for H10 that was applied in Piazzi et al. (2019) and we 

compared SCA maps derived from H34 vs. SCA maps derived from Sentinel-2. The validation period 

was the 2020-2021 snow season and areas of interest were the Caucasus mountain range, Belarus 

& Russia, Mount Atlas in Morocco, and Mount Lebanon. These areas of interest include a mixture 

of predominantly flat areas (Belarus & Russia) and predominantly mountainous areas (Caucasus, 

Mount Atlas, and Mount Lebanon). Climates are also markedly different, with Belarus & Russia, 

Caucasus, and both Mount Atlas and Mount Lebanon falling in the Boreal, Boreal-to-Polar, and 

Warm-Temperature-to-Arid regions according to the Köppen- Geiger climate map. 

 

 
Figure 47 Example of H-SAF H34 original classification map for February 15 2021 (left) and snow-covered-area map for the 

same day derived during the validation process (right), where snow is in yellow. 
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 Methods 

Our validation approach followed the methodology discussed in Piazzi et al. (2019), which we briefly 

summarize below.  

The first step was the selection of the Sentinel-2 tiles over each area of interest to be compared 

with H34. This selection was performed by seeking a tradeoff between extensively assessing H34 

performance and limiting computational times. As a result, tile selection in Caucasus and the Atlas 

region focused on the most mountainous areas. In Lebanon, we selected two tiles covering a central 

portion of the local mountain range and not including any portion of the Mediterranean Sea. In 

Belarus & Russia, we looked for areas that were flat and without large water bodies.  

Overall, we considered 9 tiles in Belarus & Russia, 7 tiles in the Caucasus region, 4 tiles in the Atlas 

region, and 2 tile in Lebanon. For each tile, we then selected an orbit providing a full-square map by 

visually inspecting representative images on https://scihub.copernicus.eu/dhus/#/home. Figure 48 

reports the location of each tile, while Table 65 summarizes how many maps for each tile we 

considered (after filtering images with cloud cover above 20%) and the corresponding orbit.  

 

 

Figure 48 Considered Sentinel-2 tiles. 

 

 



 

Operations Report 

2020 S1/S2 

Doc. No: SAF/HSAF/OpRep/2021_S1_S2 

Version: 1.0 

Date: 18/07/2022 

Page: 119/145 
 

 

 

Area of interest Tile Orbit # of images 

Atlas 30STA 94 23 

30STB 94 20 

30SUB 94 22 

30SUC 94 19 

Lebanon 37SBS 121 19 

37SBT 121 17 

Caucasus 37TGH 78 9 

38TLM 35 10 

38TLN 35 4 

38TML 135 14 

38TMM 135 9 

38TNM 135 9 

38TPM 135 7 

Belarus & Russia 35UNB 93 2 

35UPA 93 2 

35UPB 93 1 

36UUF 50 2 

36UVF 7 4 

36UVG 7 2 

36UUG 50 1 

36UWF 7 0 

36UWG 7 2 

Total 252 

Table 65 Considered Sentinel-2 tiles, satellite orbit, and number of images for each area of interest. Images cover the 

period October 1, 2020 through May 31, 2021 and were filtered to discard those with overall cloud cover above 20%. 

 

After tile selection, we downloaded from https://scihub.copernicus.eu/dhus/#/home all available 

S2MSI2A Sentinel-2 Level2A images between October 1 2020 and May 31 2021, including both 

Sentinel 2A and 2B. For each map, we then extracted Scene Classification maps (SCL) at 20 m (note 

that these Scene Classifications are directly available from https://scihub.copernicus.eu/dhus/#/home 
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and so no processing with Sen2Cor was performed). Scene-Classification maps provide indication of 

predominant land/cloud cover for each pixel in the image, including ground (ID 5), vegetation (ID 

4), snow (ID 11), water (6), and various IDs for cloud and thin-cirrus cover. These Scene-Classification 

maps represent the validation source against which to assess the performance of H34. 

After downloading from the meteoam.it ftp all available H34 images between October 1 2020 and 

May 31 2021, we performed an image-to-image comparison between Sentinel 2 and H34 with the 

goal of assessing H34 performance in estimating Sentinel-2 SCA. This assessment was limited to 

Sentinel images with overall cloud cover below 20%, as already done by Piazzi et al. (2019). The 

impact of clouds is particularly high in Belarus & Russia, where the number of usable images per tile 

was sometimes less than 10 (see Table 65). Cloud obstruction was much less significant in Lebanon 

and the Atlas region, in agreement with a drier climate. 

The comparison procedure worked as follows (see also Piazzi et al., 2019): 

1. We firstly determined the H34 scene corresponding to each Sentinel-2 tile-map by clipping 

the H34 full-disk raster according to the bounding box of each Sentinel-2 image; 

2. We then estimated a fractional-snow-cover (FSC) and fractional-ground-cover (FGC) map 

from Sentinel-н ŀǘ ǘƘŜ ŎƻŀǊǎŜǊ ǊŜǎƻƭǳǘƛƻƴ ƻŦ Iоп ōȅ ŎƻǳƴǘƛƴƎ ǘƘŜ ƴǳƳōŜǊ ƻŦ {ŜƴǘƛƴŜƭΩǎ ǎƴƻǿ 

and ground pixels in each coarser pixel of H34. Any pixel where the percentage of non-snow 

and non-ground pixels was above 50% was set to NaN and was not considered in this 

evaluation (following again Piazzi et al., 2019); 

3. We finally derived a Sentinel-based snow-covered-area map by assuming any pixel with FSC 

>50% as snow-covered, and as ground-covered otherwise. This SCA map was the final 

comparison source for H34. 

Agreement between H34 and Sentinel-based SCA maps was assessed using multiple performance 

metrics. The first one is the confusion matrix, which quantifies the frequency of agreements and 

disagreements between the two products. Agreements can result from both products assigning a 

given pixel to snow (hits, n11) or to bare ground (correct negatives, n00). On the other hand, 

disagreement may results from Sentinel and H34 assigning a pixel to snow and ground, respectively 

(misses, n10), or Sentinel and H34 assigning a pixel to ground and snow, respectively (false alarms, 

n01). Confusion matrices are generally summarized as follows: 

 

 

 

Frequencies of the contingency matrix were also used to compute a number of other metrics: 



 

Operations Report 

2020 S1/S2 

Doc. No: SAF/HSAF/OpRep/2021_S1_S2 

Version: 1.0 

Date: 18/07/2022 

Page: 121/145 
 

 

 

 

 

 

 

 

 

 

 

 

 

  






































