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2.0 05/06/2024 

Version prepared for the Close-out of the OR13 covering the following rids: 

¶ RID ID: OBJ1_OPS_2023_Ackermann_001.txt  

RID ID: OBJ1_OPS_2023_Ackermann_002.txt 

RID ID: OBJ1_OPS_2023_Vicente_016.txt 

Table 2 Table 3 and Table 4 

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  

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

MW cross-track scanners 
NRT Operational since October 2019 

H18 P-IN-ATMS 
Precipitation rate at ground by 

MW cross track scanners 
NRT Operational since February 2020 

H60B 
P-IN-

SEVIRIPMW 

Precipitation rate at ground by 

blended SEVIRI IR / LEO MW 

precipitation and morphologic 

information 

NRT 

 

Operational since June 2022 

 

H61B 
P-AC-

SEVIRIPMW 

Accumulated Precipitation at 

ground by blended SEVIRI IR / 

LEO MW precipitation and 

morphologic information 

NRT 

 

Pre-Operational since June 2022 

 

H63 P-IN-SEVIRI_E 

Precipitation rate at ground by 

GEO/IR supported by LEO/MW 

IODC 

NRT 

 

Operational since June 2022 

 

H64 
P-AC-

SM2RPMW 

Accumulated Precipitation from 

PassiveMicrowave/Soil 

Moisture 

integrated rainfall product 

NRT 

 

Operational since June 2022 

 

H68 P-IN-PMW 

Gridded MW instantaneous 

precipitation rate based on 

intercalibrated PMW 

instantaneous precipitation 

rate 

estimates 

NRT 

 

Operational since June 2022 

 

H90 P-AC-SEVIRI_E 

Accumulated Precipitation at 

ground by blended MW and IR 

IODC 

NRT 

 

Pre-Operational since June 2022 
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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 

H26 RZSM-ASCAT-
NRT-10 

Metop ASCAT NRT Root Zone 

Soil Moisture Profile Index 

10km resolution 

NRT Operational since March 2022 

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 

H142 
RZSM-DR2020-

EXT-10km 

Scatterometer Root Zone 

Soil Moisture (RZSM) Data 

Record extension, 10km 

resolution 

DR June 2020 

H120 

SSM-
ASCATDR2021- 

EXTTS12.5 

Metop ASCAT DR2021EXT 
SSM time 

series 12.5 km sampling 

DR 
Extension of data record SSM 

ASCAT DR2021 TS12.5 

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 

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) 
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H34 SE-D-SEVIRI 

Snow detection (snow mask) by 

VIS/IR radiometry covering full 

MSG Disk 

NRT Operational since February 2024 

H35 ESC-H 
Effective snow cover by VIS/IR 

of AVHRR 
NRT Operational since February 2024 

Table 2 updated according to th rid disposition 

¶ RID ID: OBJ1_OPS_2023_Ackermann_003.txt 

RID ID: OBJ1_OPS_2023_Ackermann_004.txt 

RID ID: OBJ1_OPS_2023_Vicente_020.txt 

Table 13 ans Section 3.3.2 changed according to rid disposition 

¶ RID ID: OBJ1_OPS_2023_Ackermann_005.txt 

Figure 1 updated 

¶ RID ID: OBJ1_OPS_2023_Ackermann_008.txt 

Table 21 and Table 23 updated  

¶ RID ID: OBJ1_OPS_2023_Ackermann_009.txt 

Section 6.4.4.2 updated 

¶ RID ID: OBJ1_OPS_2023_Vicente_018.txt 

Table 10 updated according to the rid disposition 

¶ RID ID: OBJ1_OPS_2023_Vicente_019.txt 

¶ Table 11 Table 12 updatedRID ID: OBJ1_OPS_2023_Vicente_022.txts 

dection 3.3.2.1 updated ς added an explanation for the amount of orders 

placed from Italy 

¶ RID ID: OBJ1_OPS_2023_Vicente_025.txt 

Pag. 60 typo correction 

¶ RID ID: OBJ1_OPS_2023_Vicente_027.txt 

Pag. 63 added a statement explaining the meaning of άDissemination failedέ 

IC fault type 

¶ RID ID: OBJ1_OPS_2023_Vicente_028.txt 

Section 5.1 typo άopearǘƛǾŜέ corrected 

¶ RID ID: OBJ1_OPS_2023_Vicente_029.txt 

In Section 6 reference to Table 1 added instead of table repetition 
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1 INTRODUCTION 

 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 2023 (from 01/01/2023 to 31/12/2023). It includes 

performance statistics of H SAF operational products  and also provides integrity check statistics for 

the mentioned period. 

As presented in the Integrity Monitoring Protocol document  [AD1] and reported also in table below, 

the IMP will be applied on all operational/pre-operational products distributed within H SAF and the 

results will be included, systematically, in all the Operation Review (OR) reports starting from OR-

11, while the QA and HV will be performed every two years for OR-11, OR-13 and OR-15 only on 

Target Products, of which definition is described in a dedicated H SAF document. The results will be 

presented for the full two years period if the dataset for the two years is available, otherwise the 

widest possible extension will be valid since the product is operational / pre-operational. 

 

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 - 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 on 

two-years 

period 

YES 

Target 

Products on 

two-years 

period 

OR14 2025 YES 

All 

Operational/Pre-

operational 

Products 

YES 

All 

Operational/

Pre-

operational 

Products 

NO - NO - 

OR15 2026 YES 
All 

Operational/Pre-
YES 

All 

Operational/
YES 

Target 

Products on 
YES 

Target 

Products on 
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operational 

Products 

Pre-

operational 

Products 

two years 

period 

two-years 

period 

Table 1 OR review process for CDOP4 

 Document overview 

The following sections compose the present document: 

Section 1 (this section): provides an introduction to the document. 

Section 2: provides an overview of the operations in the relevant period. 

Section 3: reports the performances of the system in terms of products availability, archiving, 

dissemination and problems. 

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

Section 5: reports the integrity check statistics  

Section 6: reports the quality assessment for the H SAF products under review 

 

 Applicable documents 

 

 [AD1]  hsaf-cdop4-Integrity-Monitoring-Protocol_1_0.docx ς Integrity Check Monitoring Protocol 
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2 OPERATIONS REVIEW 

 Operation commitments: the service specification 

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

SAF/HSAF/SeSp/1.13). 

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 (2023 S1/S2) covers following periods: 

Operations aspect in this report Covered period 

Engineering aspects (system performances) from 01/01/2023 to 31/12/2023 

integrity check statistics from 01/01/2023 to 31/12/2023 

Quality assesment report from 01/01/2021 to 31/12/2023 

Hydro Validation report from 01/01/2021 to 31/12/2023 

 Products list  

 

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 

H18 P-IN-ATMS 
Precipitation rate at ground by 

MW cross track scanners 
NRT Operational since February 2020 

H60B 
P-IN-

SEVIRIPMW 

Precipitation rate at ground by 

blended SEVIRI IR / LEO MW 

precipitation and morphologic 

information 

NRT 

 

Operational since June 2022 

 

H61B 
P-AC-

SEVIRIPMW 

Accumulated Precipitation at 

ground by blended SEVIRI IR / 

LEO MW precipitation and 

morphologic information 

NRT 

 

Pre-Operational since June 2022 

 

H63 P-IN-SEVIRI_E 

Precipitation rate at ground by 

GEO/IR supported by LEO/MW 

IODC 

NRT 

 

Operational since June 2022 

 

H64 
P-AC-

SM2RPMW 

Accumulated Precipitation from 

PassiveMicrowave/Soil 

Moisture 

integrated rainfall product 

NRT 

 

Operational since June 2022 

 

H68 P-IN-PMW 

Gridded MW instantaneous 

precipitation rate based on 

intercalibrated PMW 

instantaneous precipitation 

rate 

estimates 

NRT 

 

Operational since June 2022 

 

H90 P-AC-SEVIRI_E 

Accumulated Precipitation at 

ground by blended MW and IR 

IODC 

NRT 

 

Pre-Operational since June 2022 

 

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 
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Identifier Acronym Name Type Operational Status history 

H26 RZSM-ASCAT-
NRT-10 

Metop ASCAT NRT Root Zone 

Soil Moisture Profile Index 

10km resolution 

NRT Operational since March 2022 

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 

H142 
RZSM-DR2020-

EXT-10km 

Scatterometer Root Zone 

Soil Moisture (RZSM) Data 

Record extension, 10km 

resolution 

DR June 2020 

H120 

SSM-
ASCATDR2021- 

EXTTS12.5 

Metop ASCAT DR2021EXT 
SSM time 

series 12.5 km sampling 

DR 
Extension of data record SSM 

ASCAT DR2021 TS12.5 

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 

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 Operational since February 2024 

H35 ESC-H 
Effective snow cover by VIS/IR 

of AVHRR 
NRT Operational since February 2024 



 

Operations Report 

2023 S1/S2 

Doc. No: SAF/HSAF/OpRep/2023_S1_S2 

Version: 2.0 

Date: 22/05/2024 

Page: 23/195 
 

 

Table 2 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  

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

MW cross-track scanners 
NRT Operational since October 2019 

H18 P-IN-ATMS 
Precipitation rate at ground by 

MW cross track scanners 
NRT Operational since February 2020 

H60B 
P-IN-

SEVIRIPMW 

Precipitation rate at ground by 

blended SEVIRI IR / LEO MW 

precipitation and morphologic 

information 

NRT 

 

Operational since June 2022 

 

H61B 
P-AC-

SEVIRIPMW 

Accumulated Precipitation at 

ground by blended SEVIRI IR / 

LEO MW precipitation and 

morphologic information 

NRT 

 

Pre-Operational since June 2022 

 

H63 P-IN-SEVIRI_E 

Precipitation rate at ground by 

GEO/IR supported by LEO/MW 

IODC 

NRT 

 

Operational since June 2022 

 

H64 
P-AC-

SM2RPMW 

Accumulated Precipitation from 

PassiveMicrowave/Soil 

Moisture 

integrated rainfall product 

NRT 

 

Operational since June 2022 

 

H68 P-IN-PMW 

Gridded MW instantaneous 

precipitation rate based on 

intercalibrated PMW 

instantaneous precipitation 

rate 

estimates 

NRT 

 

Operational since June 2022 

 

H90 P-AC-SEVIRI_E 

Accumulated Precipitation at 

ground by blended MW and IR 

IODC 

NRT 

 

Pre-Operational since June 2022 

 

Soil Moisture products 
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Identifier Acronym Name Type Operational Status history 

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 

H26 RZSM-ASCAT-
NRT-10 

Metop ASCAT NRT Root Zone 

Soil Moisture Profile Index 

10km resolution 

NRT Operational since March 2022 

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 

H142 
RZSM-DR2020-

EXT-10km 

Scatterometer Root Zone 

Soil Moisture (RZSM) Data 

Record extension, 10km 

resolution 

DR June 2020 

H120 

SSM-
ASCATDR2021- 

EXTTS12.5 

Metop ASCAT DR2021EXT 
SSM time 

series 12.5 km sampling 

DR 
Extension of data record SSM 

ASCAT DR2021 TS12.5 

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 

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) 



 

Operations Report 

2023 S1/S2 

Doc. No: SAF/HSAF/OpRep/2023_S1_S2 

Version: 2.0 

Date: 22/05/2024 

Page: 25/195 
 

 

Identifier Acronym Name Type Operational Status history 

H34 SE-D-SEVIRI 

Snow detection (snow mask) by 

VIS/IR radiometry covering full 

MSG Disk 

NRT Operational since February 2024 

H35 ESC-H 
Effective snow cover by VIS/IR 

of AVHRR 
NRT Operational since February 2024 

Table 2: H SAF operational or pre-operational products list  
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 Commitments related to Product Requirements and NRT Production 

 

Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

PR 
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 

mm/h,  
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 

mm/h,  
ω рл҈ ŦƻǊ м-10 

mm/h,  
ω фл҈ ŦƻǊ ғ м ƳƳκƘ 

PR H02B 
Precipitation rate at 

ground by MW cross-
track scanners 

PR-OBS-2B 

AMSU-A and 
MHS on 

NOAA-19 
AMSU/A and 
Metop-B and 

MetOp-C 
when 

available. 

 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% 

PR 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 
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Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

PR 

 
H60B 

Precipitation rate at 

ground byblended 

SEVIRI IR / LEO MW 

precipitation and 

morphologic 

information 

P-IN-
SEVIRIPMW 

MSG SEVIRI 

 H01, H02B, 
H18, HAUX- 

17, H-AUX-
20 

NetCDF 

 

Full SEVIRI 
disk LAT 
60°S - 

67.5°N, 
LON 80°W - 

80°E 

MSG-SEVIRI grid 
RR > 1 mm/h FSE% = 

200% 
RR > 1 mm/h FSE% = 

150% 

RR > 1 mm/h FSE% = 
100% 

Validation method 
Meteorological 
radar and rain 
gauge; use of 
spaceborne 

precipitation radar ( 

PR 
 

H61B 

Accumulated 

Precipitation at 

ground by blended 

SEVIRI IR / 

LEO MW precipitation 

and 

morphologic 

information 

P-AC-

SEVIRIPMW 

 

MSG SEVIRI 
 H60B 

 

NetCDF 

 

Full SEVIRI 
disk LAT 
60°S - 

67.5°N, 
LON 80°W - 

80°E 

MSG-SEVIRI grid 
RR > 1 mm/24h CC = 

0.50 
RR > 1 mm/24h CC = 

0.65 
RR > 1 mm/24h CC = 

0.80 

PR 
 

H63 

Precipitation rate at 

ground by 

GEO/IR supported by 

LEO/MW 

IODC 

P-IN-SEVIRI_E 

 

MSG SEVIRI 
MSG East 

SEVIRI 

 

H01, H02B, 
H18, H-AUX-
17, HAUX- 

20 

NetCDF 

 
Full SEVIRI 
disk IODC 

MSG-SEVIRI grid 
> 1 mm/h FSE% = 

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

> 1 mm/h FSE% = 
100% 
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Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

PR 
 

H64 

Accumulated 

Precipitation from 

PassiveMicrowave/Soil 

Moisture 

integrated rainfall 

product 

P-AC-

SM2RPMW 

 

Existing 
LEO/GEO SATs 

 HAUX- 

67 P-DM-
PMW) or 

successors 
and SSM 
ASCAT 

A/B/C NRT 
O12.5) 

NetCDF 

 

T 60°S - 
75°N, LON 

60°W - 60°E 

Resolution: 
0.25°x0.25° 

> 1 mm/24h CC = 
0.50 

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

0.80 

PR 
 

H68 

Gridded MW 

instantaneous 

precipitation rate 

based on 

intercalibrated PMW 

instantaneous 

precipitation rate 

estimates 

P-IN-PMW 

 

Metop, NOAA, 
DMSP, 

GCOMW1, 

GPM-CO 

SNPP H01, 
H02B, 

H18, H-AUX-
17, H-AUX-

20 

NetCDF 

 

LAT: 60°S - 
75°N, LON: 
60°W - 60°E 

Regular grid at 
0.25°x0.25° 
resolution 

RR > 1 mm/h FSE% = 
200% 

RR > 1 mm/h FSE% = 
150% 

RR > 1 mm/h FSE% = 
100% 

PR H90 

Accumulated 

Precipitation at 

ground by blended 

MW and IR 

IODC 

P-AC-

SEVIRI_E 

 

 H63 
NetCDF 

 
Full SEVIRI 
disk IODC 

MSG-SEVIRI grid 
RR > 1 mm/24h CC = 

0.50 
RR > 1 mm/24h CC = 

0.65 
RR > 1 mm/24h CC = 

0.80 

SM 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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Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

SM 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 

SM 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 

SM 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 

SM H120 
Metop ASCAT 

DR2021EXT SSM time 
series 12.5 km sampling 

SSM-
ASCATDR2021- 

EXTTS12.5 

Extension of 
data record 

SSM 
ASCAT DR2021 

TS12.5 

 

NetCDF 
following 

CF 
convention 

Global 

Resolution: 25-34 km 
x 25-34 km 

Sampling: 12.5 km 

Signal to noise ratio: 
0 dB 

Signal to noise ratio: 3 
dB 

Signal to noise ratio: 
6 dB 

SM  H142 
Scatterometer Root 
Zone Soil Moisture 

Climate Data 

RZSM-
DR2020-EXT-

10km 

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

 

Values on 
a regular 

0.1 
degrees 
grid, in 

GRIB and 
NetCDF 

Global 
Horizontal resolution: 
0.1 degrees (~10 km)  

Correlation 
coefficient (CC): 0.50 

Correlation coefficient 
(CC): 0.65 

Correlation 
coefficient (CC): 0,80 
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Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

SM H26 

Metop ASCAT NRT Root 
Zone Soil Moisture 
Profile Index 10km 

resolution   

RZSM-ASCAT-
NRT-10   

 

H102 
(ASCAT-A) 
and H103 
(ASCAT-B); 
and H105 
(ASCAT-C) 

when 
available 

NetCDF Global 

Horizontal resolution: 
0.1 degrees (~10km) 

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 

SP 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 % 

SP 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 % 

SP 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) 

SP 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 Forested 
areas: 40mm 

ω aƻǳƴǘŀƛƴƻǳǎ 
areas: 45mm 

ω Cƭŀǘ κ CƻǊŜǎǘŜŘ ŀǊŜŀǎΥ 
20mm 

ω aƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
25mm 

ω Cƭŀǘ κ CƻǊŜǎǘŜŘ 
areas: 10mm 

ω aƻǳƴǘŀƛƴƻǳǎ 
areas: 15mm 
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Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

SP H31 
Snow detection for flat 

land by VIS/NIR of 
SEVIRI 

SE-D-SEVIRI-F SEVIRI on MSG  
HDF5, 

NetCDF 
MSG Disk 

SEVIRI pixel 
resolution and grid 

ω False Alarm: 25% 

ω Hit Rate: 70% 

ω False Alarm: 15% 

ω Hit Rate: 80% 

ω False Alarm: 5% 

ω Hit Rate: 90% 

SP H32 
Snow detection by 
VIS/NIR of AVHRR 

SE-G-AVHRR 

AVHRR on 
Metop, and 
AVHRR on 
NOAA, if 
feasible 

 HDF5 Global 0.01° x 0.01° 
ω FAR: 25% 

ω POD: 70% 

ω FAR: 15% 

ω POD: 80% 

ω FAR: 5% 

ω POD: 90% 

SP 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):  

ωCƭŀǘ κ CƻǊŜǎǘŜŘ 
areas: 80 % 

ωaƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
60% 

False Alarm Rate 
(FAR):  

ωCƭŀǘ κ CƻǊŜǎǘŜŘ 
areas: 20 % 

ωaƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
30% 

Probability Of Detection 
(POD):  

ωCƭŀǘ κ CƻǊŜǎǘŜŘ ŀǊŜŀǎΥ 
85 %  

ωaƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
70% 

False Alarm Rate (FAR):  

ωCƭŀǘ κ CƻǊŜǎǘŜŘ ŀǊŜŀǎΥ 
15 % 

ωaƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
20% 

Probability Of 
Detection (POD): 99 

% 

False Alarm Rate 
(FAR): 5 % 

SP 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 3 list all the operational and pre-operational products in the covered period with their main characteristics: 
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Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

PR 
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 

mm/h,  
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 

mm/h,  
ω рл҈ ŦƻǊ м-10 

mm/h,  
ω фл҈ ŦƻǊ ғ м ƳƳκƘ 

PR H02B 
Precipitation rate at 

ground by MW cross-
track scanners 

PR-OBS-2B 

AMSU-A and 
MHS on 

NOAA-19 
AMSU/A and 
Metop-B and 

MetOp-C 
when 

available. 

 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% 

PR 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 

PR 

 
H60B 

Precipitation rate at 

ground byblended 

SEVIRI IR / LEO MW 

precipitation and 

morphologic 

information 

P-IN-
SEVIRIPMW 

MSG SEVIRI 

 H01, H02B, 
H18, HAUX- 

17, H-AUX-
20 

NetCDF 

 

Full SEVIRI 
disk LAT 
60°S - 

67.5°N, 
LON 80°W - 

80°E 

MSG-SEVIRI grid 
RR > 1 mm/h FSE% = 

200% 
RR > 1 mm/h FSE% = 

150% 

RR > 1 mm/h FSE% = 
100% 

Validation method 
Meteorological 
radar and rain 
gauge; use of 
spaceborne 

precipitation radar ( 



 

Operations Report 

2023 S1/S2 

Doc. No: SAF/HSAF/OpRep/2023_S1_S2 

Version: 2.0 

Date: 22/05/2024 

Page: 33/195 
 

 

Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

PR 
 

H61B 

Accumulated 

Precipitation at 

ground by blended 

SEVIRI IR / 

LEO MW precipitation 

and 

morphologic 

information 

P-AC-

SEVIRIPMW 

 

MSG SEVIRI 
 H60B 

 

NetCDF 

 

Full SEVIRI 
disk LAT 
60°S - 

67.5°N, 
LON 80°W - 

80°E 

MSG-SEVIRI grid 
RR > 1 mm/24h CC = 

0.50 
RR > 1 mm/24h CC = 

0.65 
RR > 1 mm/24h CC = 

0.80 

PR 
 

H63 

Precipitation rate at 

ground by 

GEO/IR supported by 

LEO/MW 

IODC 

P-IN-SEVIRI_E 

 

MSG SEVIRI 
MSG East 

SEVIRI 

 

H01, H02B, 
H18, H-AUX-
17, HAUX- 

20 

NetCDF 

 
Full SEVIRI 
disk IODC 

MSG-SEVIRI grid 
> 1 mm/h FSE% = 

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

> 1 mm/h FSE% = 
100% 

PR 
 

H64 

Accumulated 

Precipitation from 

PassiveMicrowave/Soil 

Moisture 

integrated rainfall 

product 

P-AC-

SM2RPMW 

 

Existing 
LEO/GEO SATs 

 HAUX- 

67 P-DM-
PMW) or 

successors 
and SSM 
ASCAT 

A/B/C NRT 
O12.5) 

NetCDF 

 

T 60°S - 
75°N, LON 

60°W - 60°E 

Resolution: 
0.25°x0.25° 

> 1 mm/24h CC = 
0.50 

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

0.80 
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Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

PR 
 

H68 

Gridded MW 

instantaneous 

precipitation rate 

based on 

intercalibrated PMW 

instantaneous 

precipitation rate 

estimates 

P-IN-PMW 

 

Metop, NOAA, 
DMSP, 

GCOMW1, 

GPM-CO 

SNPP H01, 
H02B, 

H18, H-AUX-
17, H-AUX-

20 

NetCDF 

 

LAT: 60°S - 
75°N, LON: 
60°W - 60°E 

Regular grid at 
0.25°x0.25° 
resolution 

RR > 1 mm/h FSE% = 
200% 

RR > 1 mm/h FSE% = 
150% 

RR > 1 mm/h FSE% = 
100% 

PR H90 

Accumulated 

Precipitation at 

ground by blended 

MW and IR 

IODC 

P-AC-

SEVIRI_E 

 

 H63 
NetCDF 

 
Full SEVIRI 
disk IODC 

MSG-SEVIRI grid 
RR > 1 mm/24h CC = 

0.50 
RR > 1 mm/24h CC = 

0.65 
RR > 1 mm/24h CC = 

0.80 

SM 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 

SM 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 
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Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

SM 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 

SM 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 

SM H120 
Metop ASCAT 

DR2021EXT SSM time 
series 12.5 km sampling 

SSM-
ASCATDR2021- 

EXTTS12.5 

Extension of 
data record 

SSM 
ASCAT DR2021 

TS12.5 

 

NetCDF 
following 

CF 
convention 

Global 

Resolution: 25-34 km 
x 25-34 km 

Sampling: 12.5 km 

Signal to noise ratio: 
0 dB 

Signal to noise ratio: 3 
dB 

Signal to noise ratio: 
6 dB 

SM  H142 
Scatterometer Root 
Zone Soil Moisture 

Climate Data 

RZSM-
DR2020-EXT-

10km 

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

 

Values on 
a regular 

0.1 
degrees 
grid, in 

GRIB and 
NetCDF 

Global 
Horizontal resolution: 
0.1 degrees (~10 km)  

Correlation 
coefficient (CC): 0.50 

Correlation coefficient 
(CC): 0.65 

Correlation 
coefficient (CC): 0,80 

SM H26 

Metop ASCAT NRT Root 
Zone Soil Moisture 
Profile Index 10km 

resolution   

RZSM-ASCAT-
NRT-10   

 

H102 
(ASCAT-A) 
and H103 
(ASCAT-B); 
and H105 
(ASCAT-C) 

when 
available 

NetCDF Global 

Horizontal resolution: 
0.1 degrees (~10km) 

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 
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Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

SP 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 % 

SP 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 % 

SP 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) 

SP 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 Forested 
areas: 40mm 

ω aƻǳƴǘŀƛƴƻǳǎ 
areas: 45mm 

ω Cƭŀǘ κ CƻǊŜǎǘŜŘ ŀǊŜŀǎΥ 
20mm 

ω aƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
25mm 

ω Cƭŀǘ κ CƻǊŜǎǘŜŘ 
areas: 10mm 

ω aƻǳƴǘŀƛƴƻǳǎ 
areas: 15mm 

SP H31 
Snow detection for flat 

land by VIS/NIR of 
SEVIRI 

SE-D-SEVIRI-F SEVIRI on MSG  
HDF5, 

NetCDF 
MSG Disk 

SEVIRI pixel 
resolution and grid 

ω False Alarm: 25% 

ω Hit Rate: 70% 

ω False Alarm: 15% 

ω Hit Rate: 80% 

ω False Alarm: 5% 

ω Hit Rate: 90% 

SP H32 
Snow detection by 
VIS/NIR of AVHRR 

SE-G-AVHRR 

AVHRR on 
Metop, and 
AVHRR on 
NOAA, if 
feasible 

 HDF5 Global 0.01° x 0.01° 
ω FAR: 25% 

ω POD: 70% 

ω FAR: 15% 

ω POD: 80% 

ω FAR: 5% 

ω POD: 90% 
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Type ID Product Name Acronym 
Operational 

Satellite Input  
Data 

Other 
Operational 
Input Data 

Format 
Spatial 

Coverage 
Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

SP 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):  

ωCƭŀǘ κ CƻǊŜǎǘŜŘ 
areas: 80 % 

ωaƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
60% 

False Alarm Rate 
(FAR):  

ωCƭŀǘ κ CƻǊŜǎǘŜŘ 
areas: 20 % 

ωaƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
30% 

Probability Of Detection 
(POD):  

ωCƭŀǘ κ CƻǊŜǎǘŜŘ ŀǊŜŀǎΥ 
85 %  

ωaƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
70% 

False Alarm Rate (FAR):  

ωCƭŀǘ κ CƻǊŜǎǘŜŘ ŀǊŜŀǎΥ 
15 % 

ωaƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
20% 

Probability Of 
Detection (POD): 99 

% 

False Alarm Rate 
(FAR): 5 % 

SP 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 3: Commitments related to Product Requirements ï Main characteristics 
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Type ID Product Name Acronym Generation frequency Timeliness 

PR 
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 

PR 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 

PR 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 

PR H60B 

Precipitation rate at ground 
byblended SEVIRI IR / LEO MW 
precipitation and morphologic 

information 

P-IN-
SEVIRIPMW 

15 min 15 min 

PR 
 

H61B 

Accumulated Precipitation at 
ground by blended SEVIRI IR / 

LEO MW precipitation and 
morphologic information 

P-AC-
SEVIRIPMW 

 

1h accumulated precipitation every 

hour 

24h accumulated precipitation 

every 6 hours 

30 min 

PR 
 

H63 
Precipitation rate at ground by 
GEO/IR supported by LEO/MW 

IODC 

P-IN-
SEVIRI_E 

 

15 min 30 min 

PR 
 

H64 
Accumulated Precipitation from 
PassiveMicrowave/Soil Moisture 

integrated rainfall product 

P-AC-
SM2RPMW 

 

Once daily N.A 

PR 
 

H68 

Gridded MW instantaneous 
precipitation rate based on 

intercalibrated PMW 
instantaneous precipitation rate 

estimates 

P-IN-PMW 
 

30 min 4 hours 

PR H90 
Accumulated Precipitation at 

ground by blended MW and IR 
IODC 

P-AC-
SEVIRI_E 

 

1h accumulated precipitation every 

hour 

24h accumulated precipitation 

once a day 

30 min 

SM 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 

SM 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 
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Type ID Product Name Acronym Generation frequency Timeliness 

SM 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 

SM H26 
Metop ASCAT NRT Root Zone Soil 

Moisture Profile Index 10km resolution   
RZSM-ASCAT-

NRT-10   

Model output at 24-h intervals 

Observing cycle ~ 24 h (NWP model 

assimilation / stabilisation process) 

15 huors 

SM 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 

SM H120 
Metop ASCAT DR2021EXT SSM time 

series 12.5 km sampling 

SSM-
ASCATDR2021- 

EXTTS12.5 

Irregular (3-6 months) Irregular (3-6 
months) 

SM H142 
Scatterometer Root Zone Soil Moisture 
Climate Data 

RZSM-
DR2020-EXT-

10km 

Yearly 
N.A 

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

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

SP H11 
Snow status (dry/wet) by MW 
radiometry 

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

SP 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 

SP 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 

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

SE-D-SEVIRI Output result every 24 h 3 hours 

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

SE-G-AVHRR Output result every 24 h 3 hours 

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

SE-D-SEVIRI Output result every 24 h 3 hours 

SP 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 4 lists all the operational and pre-operational products in the covered period with their 

performance reuirements in terms of generation frequency and timeliness: 
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Type ID Product Name Acronym Generation frequency Timeliness 

PR 
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 

PR 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 

PR 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 

PR H60B 

Precipitation rate at ground 
byblended SEVIRI IR / LEO MW 
precipitation and morphologic 

information 

P-IN-
SEVIRIPMW 

15 min 15 min 

PR 
 

H61B 

Accumulated Precipitation at 
ground by blended SEVIRI IR / 

LEO MW precipitation and 
morphologic information 

P-AC-
SEVIRIPMW 

 

1h accumulated precipitation every 

hour 

24h accumulated precipitation 

every 6 hours 

30 min 

PR 
 

H63 
Precipitation rate at ground by 
GEO/IR supported by LEO/MW 

IODC 

P-IN-
SEVIRI_E 

 

15 min 30 min 

PR 
 

H64 
Accumulated Precipitation from 
PassiveMicrowave/Soil Moisture 

integrated rainfall product 

P-AC-
SM2RPMW 

 

Once daily N.A 

PR 
 

H68 

Gridded MW instantaneous 
precipitation rate based on 

intercalibrated PMW 
instantaneous precipitation rate 

estimates 

P-IN-PMW 
 

30 min 4 hours 

PR H90 
Accumulated Precipitation at 

ground by blended MW and IR 
IODC 

P-AC-
SEVIRI_E 

 

1h accumulated precipitation every 

hour 

24h accumulated precipitation 

once a day 

30 min 

SM 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 

SM 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 
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Type ID Product Name Acronym Generation frequency Timeliness 

SM 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 

SM H26 
Metop ASCAT NRT Root Zone Soil 

Moisture Profile Index 10km resolution   
RZSM-ASCAT-

NRT-10   

Model output at 24-h intervals 

Observing cycle ~ 24 h (NWP model 

assimilation / stabilisation process) 

15 huors 

SM 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 

SM H120 
Metop ASCAT DR2021EXT SSM time 

series 12.5 km sampling 

SSM-
ASCATDR2021- 

EXTTS12.5 

Irregular (3-6 months) Irregular (3-6 
months) 

SM H142 
Scatterometer Root Zone Soil Moisture 
Climate Data 

RZSM-
DR2020-EXT-

10km 

Yearly 
N.A 

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

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

SP H11 
Snow status (dry/wet) by MW 
radiometry 

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

SP 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 

SP 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 

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

SE-D-SEVIRI Output result every 24 h 3 hours 

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

SE-G-AVHRR Output result every 24 h 3 hours 

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

SE-D-SEVIRI Output result every 24 h 3 hours 

SP 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 4: Commitments related to Product Requirements ï Generation frequency and Timeliness (only for NRT products) 
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3 SYSTEM PERFORMANCE 

 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.  

 

 

 

Prod. ID Starting from J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

h01 new rel. Apr. 2012 Ҧ

h02B Oct. 2019 Ҧ

h03B Mar. 2019 Ҧ

h05B Mar. 2019 Ҧ

h15 Jun. 2015 Ҧ

h18 Feb.2020 Ҧ

h60B Sep. 2022 Ҧ

h61B Sep. 2022 Ҧ

h63 Sep. 2022 Ҧ

h64 Sep 2022 Ҧ

h68 Sep. 2022 Ҧ

h90 Sep. 2022 Ҧ

h08 Apr. 2011 Ҧ

h14 May 2013 Ҧ

h16 Jul. 2016 Ҧ

h26 Mar. 2022 Ҧ

h101 Jul. 2016 Ҧ

h102 Jul. 2016 Ҧ

h103 Jul. 2016 Ҧ

h10 Apr. 2012 Ҧ

h11 Jul. 2014 Ҧ

h12 Nov. 2012 Ҧ

h13 Nov. 2012 Ҧ

h31* Feb.2019 Ҧ

h32* Feb.2019 Ҧ

h34 May 2021 Ҧ

h35 May 2021 Ҧ

*NOTE: Operational  in H SAF s ince February 2019 (previously operational  in LSA SAF) OPERATIONAL

PRE-OPERATIONAL

DISMISSED

2023

P
R
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C

IP
IT

A
T

IO
N
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O

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

3.2.1 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.  

3.2.2 Monthly performance 

This section reports 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 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  

Type ID Product Name Acronym Generation frequency Timeliness 

PR 
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 

PR 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 

PR 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 

PR H60B 

Precipitation rate at ground 
byblended SEVIRI IR / LEO MW 
precipitation and morphologic 

information 

P-IN-
SEVIRIPMW 

15 min 15 min 

PR 
 

H61B 

Accumulated Precipitation at 
ground by blended SEVIRI IR / 

LEO MW precipitation and 
morphologic information 

P-AC-
SEVIRIPMW 

 

1h accumulated precipitation every 

hour 

24h accumulated precipitation 

every 6 hours 

30 min 

PR 
 

H63 
Precipitation rate at ground by 
GEO/IR supported by LEO/MW 

IODC 

P-IN-
SEVIRI_E 

 

15 min 30 min 

PR 
 

H64 
Accumulated Precipitation from 
PassiveMicrowave/Soil Moisture 

integrated rainfall product 

P-AC-
SM2RPMW 

 

Once daily N.A 

PR 
 

H68 
Gridded MW instantaneous 
precipitation rate based on 

intercalibrated PMW 

P-IN-PMW 
 

30 min 4 hours 
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Type ID Product Name Acronym Generation frequency Timeliness 

instantaneous precipitation rate 
estimates 

PR H90 
Accumulated Precipitation at 

ground by blended MW and IR 
IODC 

P-AC-
SEVIRI_E 

 

1h accumulated precipitation every 

hour 

24h accumulated precipitation 

once a day 

30 min 

SM 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 

SM 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 

SM 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 

SM H26 
Metop ASCAT NRT Root Zone Soil 

Moisture Profile Index 10km resolution   
RZSM-ASCAT-

NRT-10   

Model output at 24-h intervals 

Observing cycle ~ 24 h (NWP model 

assimilation / stabilisation process) 

15 huors 

SM 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 

SM H120 
Metop ASCAT DR2021EXT SSM time 

series 12.5 km sampling 

SSM-
ASCATDR2021- 

EXTTS12.5 

Irregular (3-6 months) Irregular (3-6 
months) 

SM H142 
Scatterometer Root Zone Soil Moisture 
Climate Data 

RZSM-
DR2020-EXT-

10km 

Yearly 
N.A 

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

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

SP H11 
Snow status (dry/wet) by MW 
radiometry 

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

SP 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 

SP 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 

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

SE-D-SEVIRI Output result every 24 h 3 hours 
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Type ID Product Name Acronym Generation frequency Timeliness 

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

SE-G-AVHRR Output result every 24 h 3 hours 

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

SE-D-SEVIRI Output result every 24 h 3 hours 

SP 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 4 όŀǎ ŘŜŦƛƴŜŘ ƛƴ ά{!CκI{!Cκ{Ŝ{ǇŜκмΦ14έύ with a fixed offset of five minutes (as the estimated 

average time for uploading data on the EUMETSAT FTP server). In Figure 2, 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 considered 

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

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

 

 

Figure 2: 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 ǇǊƻŎŜǎǎƛƴƎύΤ 

- 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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Table 5 and Table 6 report, for each product and for each month (1-12), the number of expected files along with the number of files that have been 

actually disseminated. The percentage of disseminated wrt expected files is also reported. 

 

Table 5: Product dissemination statistics (1st semester 2023)   

Prod type Prod Id File type Diss. Exp % Diss. Exp % Diss. Exp % Diss. Exp % Diss. Exp % Diss. Exp %

h01 nc.gz 1174 1226 95,76% 938 984 95,33% 1153 1200 96,08% 1108 1136 97,54% 1107 1120 98,84% 1059 1066 99,34%

h02B nc.gz 1302 1302 100,00% 1043 1043 100,00% 1300 1302 99,85% 1257 1257 100,00% 1311 1311 100,00% 1187 1187 100,00%

h03B grb.gz 2901 2976 97,48%

h05B grb.gz 972 992 97,98%

h15 grb.gz 2857 2976 96,00%

h18 nc.gz 876 879 99,66% 793 793 100,00% 878 879 99,89% 790 816 96,81% 829 831 99,76% 846 848 99,76%

h60 nc.gz 2968 2976 99,73% 2684 2688 99,85% 2964 2976 99,60% 2874 2880 99,79% 2968 2976 99,73% 2864 2880 99,44%

h61 nc.gz 868 868 100,00% 784 784 100,00% 867 868 99,88% 840 840 100,00% 868 868 100,00% 836 840 99,52%

h63 nc.gz 2965 2976 99,63% 2684 2688 99,85% 2969 2976 99,76% 2875 2880 99,83% 2971 2976 99,83% 2872 2880 99,72%

h64 nc.gz 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 30 31 96,77% 30 30 100,00%

h68 nc.gz 1478 1488 99,33% 1327 1344 98,74% 1478 1488 99,33% 1432 1440 99,44% 1480 1488 99,46% 1431 1440 99,38%

h90 nc.gz 867 867 100,00% 784 784 100,00% 868 868 100,00% 840 840 100,00% 868 868 100,00% 838 840 99,76%

h08 buf 1390 1426 97,48% 1249 1288 96,97% 1394 1426 97,76% 1343 1380 97,32% 1261 1426 88,43% 1302 1380 94,35%

h08 netcdf 1390 1426 97,48% 1249 1288 96,97% 1394 1426 97,76% 1343 1380 97,32% 1261 1426 88,43% 1302 1380 94,35%

h14 grib2.gz 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

h16 netcdf 14868 14880 99,92% 13437 13440 99,98% 14861 14880 99,87% 14399 14400 99,99% 14878 14880 99,99% 14364 14400 99,75%

h103 buf 14867 14880 99,91% 13437 13440 99,98% 14399 14880 96,77% 14400 14400 100,00% 14874 14880 99,96% 14304 14400 99,33%

h26 nc 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

h10 H5.gz 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

h11 grib2.gz 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

h12 grib2.gz 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

h13 grib2.gz 31 31 100,00% 28 28 100,00% 30 31 96,77% 30 30 100,00% 31 31 100,00% 30 30 100,00%

h34 H5.gz 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

h35 grib2.gz 27 31 87,10% 28 28 100,00% 31 31 100,00% 29 30 96,67% 31 31 100,00% 30 30 100,00%

h31 H5.gz 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

h32 H5.gz 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SM

SP

1 2 3

DISMISSED starting from 31/01/2023

PR

4 5 6

TOTAL number of files disseminated VS Expected
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Table 6: Product dissemination statistics (2nd semester 2023) 

 

Table 7 and Table 8 report, for each product and for each month (second raw numbers from 1 to 12),  the number of on-time deliveries. The 

percentage of on-time deliveries wrt the number of disseminations is also reported. 

Prod type Prod Id Format Diss. Exp % Diss. Exp % Diss. Exp % Diss. Exp % Diss. Exp % Diss. Exp %

h01 nc.gz 972 989 98,28% 1050 1073 97,86% 1025 1046 97,99% 1073 1089 98,53% 1014 1042 97,31% 1043 1069 97,57%

h02B nc.gz 1150 1151 99,91% 1188 1191 99,75% 1155 1157 99,83% 1074 1075 99,91% 1050 1050 100,00% 1163 1165 99,83%

h18 nc.gz 685 685 100,00% 856 856 100,00% 825 827 99,76% 800 800 100,00% 814 820 99,27% 864 871 99,20%

h60 nc.gz 2746 2976 92,27% 2967 2976 99,70% 2875 2880 99,83% 2971 2976 99,83% 2876 2880 99,86% 2969 2976 99,76%

h61 nc.gz 783 868 90,21% 868 868 100,00% 840 840 100,00% 868 868 100,00% 840 840 100,00% 868 868 100,00%

h63 nc.gz 2868 2976 96,37% 2929 2976 98,42% 2877 2880 99,90% 2899 2976 97,41% 2873 2880 99,76% 2972 2976 99,87%

h64 nc.gz 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

h68 nc.gz 1480 1480 100,00% 1479 1488 99,40% 1431 1440 99,38% 1476 1488 99,19% 1431 1440 99,38% 1480 1488 99,46%

h90 nc.gz 837 854 98,01% 854 854 100,00% 840 840 100,00% 851 854 99,65% 840 840 100,00% 854 868 98,39%

h08 nc 1369 1426 96,00% 1394 1426 97,76% 1328 1380 96,23% 1379 1426 96,70% 1336 1380 96,81% 1364 1426 95,65%

h08 buf.gz 1369 1426 96,00% 1394 1426 97,76% 1328 1380 96,23% 1379 1426 96,70% 1336 1380 96,81% 1366 1426 95,79%

h14 grib2.gz 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

h16 nc 14880 14880 100,00% 14480 14480 100,00% 14400 14400 100,00% 14880 14880 100,00% 14400 14400 100,00% 14880 14880 100,00%

h103 nc 14880 14880 100,00% 14480 14480 100,00% 14400 14400 100,00% 14880 14880 100,00% 14400 14400 100,00% 14880 14880 100,00%

h26 nc 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

h10 H5.gz 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

h11 grib2.gz 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

h12 grib2.gz 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

h13 grib2.gz 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

h34 H5.gz 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

h35 grib2.gz 31 31 100,00% 31 31 100,00% 29 30 96,67% 30 31 96,77% 30 30 100,00% 31 31 100,00%

h31 H5.gz 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 31 96,77% 31 31 100,00%

h32 H5.gz 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 31 96,77% 31 31 100,00%

SM

SP

PR

TOTAL number of files disseminated VS Expected

11 127 8 9 10



 

Operations Report 

2023 S1/S2 

Doc. No: SAF/HSAF/OpRep/2023_S1_S2 

Version: 2.0 

Date: 22/05/2024 

Page: 48/195 
 

 

 

Table 7: On-time product dissemination statistics (1st semester 2023)  

Mean 1st Sem.

Prod type Prod Id File type Diss. % Diss. % Diss. % Diss. % Diss. % Diss. %

h01 nc.gz 1145 97,53% 934 99,57% 1134 98,35% 1103 99,55% 1085 98,01% 1037 97,92% 98,49%

h02B nc.gz 1302 100,00% 1043 100,00% 1225 94,23% 1249 99,36% 1309 99,85% 1182 99,58% 98,84%

h03B grb.gz 2899 99,93% 99,93%

h05B grb.gz 972 100,00% 100,00%

h15 grb.gz 2856 99,96% 99,96%

h18 nc.gz 876 100,00% 793 100,00% 878 100,00% 780 98,73% 822 99,16% 846 100,00% 99,65%

h60 nc.gz 2967 99,97% 2684 100,00% 2963 99,97% 2871 99,90% 2968 100,00% 2864 100,00% 99,97%

h61 nc.gz 868 100,00% 784 100,00% 867 100,00% 840 100,00% 868 100,00% 836 100,00% 100,00%

h63 nc.gz 2964 99,97% 2683 99,96% 2969 100,00% 2875 100,00% 2971 100,00% 2870 99,93% 99,98%

h64 nc.gz 31 100,00% 28 100,00% 31 100,00% 30 100,00% 30 100,00% 30 100,00% 100,00%

h68 nc.gz 1478 100,00% 1327 100,00% 1478 100,00% 1432 100,00% 1480 100,00% 1431 100,00% 100,00%

h90 nc.gz 867 100,00% 784 100,00% 868 100,00% 840 100,00% 868 100,00% 838 100,00% 100,00%

h08 buf 1390 100,00% 1249 100,00% 1394 100,00% 1343 100,00% 1213 96,19% 1299 99,77% 99,33%

h08 netcdf 1390 100,00% 1249 100,00% 1394 100,00% 1343 100,00% 1225 97,15% 1300 99,85% 99,50%

h14 grib2.gz 31 100,00% 28 100,00% 31 100,00% 30 100,00% 31 100,00% 30 100,00% 100,00%

h16 netcdf 14868 100,00% 13437 99,98% 14861 100,00% 14399 100,00% 14878 100,00% 14364 100,00% 100,00%

h103 buf 14867 100,00% 13437 99,98% 14399 100,00% 14400 100,00% 14874 100,00% 14304 100,00% 100,00%

h26 nc 31 100,00% 28 100,00% 31 100,00% 30 100,00% 31 100,00% 30 100,00% 100,00%

h10 H5.gz 30 96,77% 28 100,00% 31 100,00% 30 100,00% 31 100,00% 29 96,67% 98,91%

h11 grib2.gz 30 96,77% 28 100,00% 31 100,00% 30 100,00% 31 100,00% 28 93,33% 98,35%

h12 grib2.gz 31 100,00% 28 100,00% 31 100,00% 30 100,00% 30 96,77% 29 96,67% 98,91%

h13 grib2.gz 29 93,55% 28 100,00% 30 100,00% 30 100,00% 31 100,00% 28 93,33% 97,81%

h34 H5.gz 31 100,00% 28 100,00% 30 96,77% 30 100,00% 31 100,00% 29 96,67% 98,91%

h35 grib2.gz 27 100,00% 28 100,00% 31 100,00% 29 100,00% 31 100,00% 30 100,00% 100,00%

h31 H5.gz 31 100,00% 28 100,00% 31 100,00% 30 100,00% 31 100,00% 30 100,00% 100,00%

h32 H5.gz 31 100,00% 28 100,00% 31 100,00% 30 100,00% 31 100,00% 30 100,00% 100,00%

PR

SM

SP

TOTAL number of files disseminated in Timelines VS Generated

2 3

DISMISSED starting from 31/01/2023

1 4 5 6
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Table 8: On-time product dissemination statistics (2nd semester 2023) 

  

Mean 2nd Sem.

Prod type Prod Id Format Diss. % Diss. % Diss. % Diss. % Diss. % Diss. %

h01 nc.gz 952 97,94% 1014 96,57% 1004 97,95% 1058 98,60% 991 97,73% 1011 96,93% 97,62%

h02B nc.gz 1131 98,35% 1140 95,96% 1109 96,02% 1028 95,72% 1042 99,24% 1162 99,91% 97,53%

h18 grb.gz 639 93,28% 818 95,56% 807 97,82% 773 96,63% 814 100,00% 800 92,59% 95,98%

h60 grb.gz 2554 93,01% 2967 100,00% 2872 99,90% 2970 99,97% 2844 98,89% 2967 99,93% 98,61%

h61 grb.gz 757 96,68% 868 100,00% 840 100,00% 868 100,00% 838 99,76% 868 100,00% 99,41%

h63 nc.gz 2593 90,41% 2913 99,45% 2877 100,00% 2763 95,31% 2869 99,86% 2970 99,93% 97,49%

h64 nc.gz 28 90,32% 31 100,00% 29 96,67% 30 96,77% 28 93,33% 31 100,00% 96,18%

h68 nc.gz 1480 100,00% 1479 100,00% 1431 100,00% 1476 100,00% 1430 99,93% 1480 100,00% 99,99%

h90 nc.gz 770 92,00% 856 100,23% 840 100,00% 819 96,24% 840 100,00% 868 101,64% 98,35%

h08 nc.gz 1236 90,28% 1394 100,00% 1328 100,00% 1379 100,00% 1336 100,00% 1364 100,00% 98,38%

h08 nc.gz 1236 90,28% 1394 100,00% 1328 100,00% 1379 100,00% 1336 100,00% 1364 99,85% 98,36%

h14 grib2.gz 31 100,00% 31 100,00% 30 100,00% 31 100,00% 30 100,00% 31 100,00% 100,00%

h16 nc.gz 14818 99,58% 14480 100,00% 14400 100,00% 14880 100,00% 14400 100,00% 14736 99,03% 99,77%

h103 nc 14818 99,58% 14480 100,00% 14400 100,00% 14880 100,00% 14400 100,00% 14736 99,03% 99,77%

h26 nc 31 100,00% 31 100,00% 29 96,67% 31 100,00% 30 100,00% 31 100,00% 99,44%

h10 H5.gz 31 100,00% 31 100,00% 30 100,00% 31 100,00% 30 100,00% 31 100,00% 100,00%

h11 grib2.gz 31 100,00% 31 100,00% 29 96,67% 31 100,00% 30 100,00% 29 93,55% 98,37%

h12 grib2.gz 31 100,00% 30 96,77% 29 96,67% 31 100,00% 30 100,00% 31 100,00% 98,91%

h13 grib2.gz 29 93,55% 31 100,00% 30 100,00% 31 100,00% 30 100,00% 31 100,00% 98,92%

h34 H5.gz 31 100,00% 31 100,00% 30 100,00% 31 100,00% 30 100,00% 31 100,00% 100,00%

h35 grib2.gz 31 100,00% 31 100,00% 29 100,00% 29 96,67% 26 86,67% 31 100,00% 97,22%

h31 H5.gz 31 100,00% 31 100,00% 30 100,00% 31 100,00% 30 100,00% 31 100,00% 100,00%

h32 H5.gz 31 100,00% 31 100,00% 30 100,00% 31 100,00% 30 100,00% 31 100,00% 100,00%

PR

SM

SP

11 12

TOTAL number of files disseminated in Timelines VS Generated

7 8 9 10
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Finally, Table 9 resumes for the whole 2023 the same figures reported above. 
 
 

 
Table 9: Overall 2023 statistics 

  

TYPE PRODUCT Expected (A) Disseminated (B) On Time (C) Diss. vs Exp. (B/A) OT vs Diss. (C/B) OT vs Exp. (C/A)

PR h01 14.166 14.166 13.896 100,00% 98,09% 98,09%

PR h02B 14.830 14.830 14.675 100,00% 98,95% 98,95%

PR h03B 35.040 34.948 34.295 99,74% 98,13% 97,87%

PR h05B 11.680 11.677 11.677 99,97% 100,00% 99,97%

PR h15 35.040 34.475 33.290 98,39% 96,56% 95,01%

PR h18 12.181 12.181 12.024 100,00% 98,71% 98,71%

SM h08 16.790 16.271 15.655 96,91% 96,21% 93,24%

SM h14 365 364 364 99,73% 100,00% 99,73%

SM h16 174.800 174.176 174.176 99,64% 100,00% 99,64%

SM h26 275 272 270 98,91% 99,26% 98,18%

SM h103 174.800 174.176 174.176 99,64% 100,00% 99,64%

SP h10 365 362 362 99,18% 100,00% 99,18%

SP h11 365 361 362 98,90% 100,28% 99,18%

SP h12 365 362 359 99,18% 99,17% 98,36%

SP h13 365 360 352 98,63% 97,78% 96,44%

SP h31 365 365 365 100,00% 100,00% 100,00%

SP h32 365 365 365 100,00% 100,00% 100,00%

SP h34 365 363 356 99,45% 98,07% 97,53%

SP h35 365 351 350 96,16% 99,72% 95,89%
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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 ά{ǘŀǊǘ ƻŦ ǇŜǊƛƻŘέΣ Ŏƻƴǎƛǎǘǎ ƻŦ ǘƘŜ ƛƴƛǘƛŀƭ ŀƳƻǳƴǘ ƻŦ ǇǊƻŘǳŎǘǎ ǇǊŜǎŜƴǘ ŀǘ 

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 10: Central archive capacity - 1st and 2nd Semester 2023 

 

 

Amount of files stored in the HSAF archive

Type ID Start period (31/12/2022) first semester second semester

PR h01 154230 6539 6177

PR h02B 129228 7400 6778

PR h18 115469 5012 4865

PR h60 0 17315 17344

PR h61 0 5062 5054

PR h63 0 17336 17186

PR h64 0 180 181

PR h68 0 8626 8777

PR h90 0 5065 5011

SM h08 261925 7939 8039

SM h16 1151982 86807 87563

SM h103 1147904 86280 87587

SM h26 482 181 184

SP h103 4262 181 184

SP h11 3244 181 184

SP h12 3587 181 184

SP h13 3645 180 184

SP h34 1303 181 184

SP h35 1293 176 182

2023

Type ID Generated Arch. % Generated Arch. % Generated Arch. % Generated Arch. % Generated Arch. % Generated Arch. %

PR h01 1174 1174 100,00% 938 938 100,00% 1153 1153 100,00% 1108 1108 100,00% 1107 1107 100,00% 1059 1059 100,00%

PR h02B 1302 1302 100,00% 1043 1043 100,00% 1300 1300 100,00% 1257 1257 100,00% 1311 1311 100,00% 1187 1187 100,00%

PR h18 876 876 100,00% 793 793 100,00% 878 878 100,00% 790 790 100,00% 829 829 100,00% 846 846 100,00%

PR h60 2968 2968 100,00% 2684 2684 100,00% 2964 2964 100,00% 2874 2874 100,00% 2968 2968 100,00% 2864 2857 99,76%

PR h61 868 868 100,00% 784 784 100,00% 867 867 100,00% 840 840 100,00% 868 868 100,00% 836 835 99,88%

PR h63 2965 2965 100,00% 2684 2684 100,00% 2969 2969 100,00% 2875 2875 100,00% 2971 2971 100,00% 2872 2872 100,00%

PR h64 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 30 30 100,00% 30 30 100,00%

PR h68 1478 1478 100,00% 1327 1327 100,00% 1478 1478 100,00% 1432 1432 100,00% 1480 1480 100,00% 1431 1431 100,00%

PR h90 867 867 100,00% 784 784 100,00% 868 868 100,00% 840 840 100,00% 868 868 100,00% 838 838 100,00%

SM h08 1390 1390 100,00% 1249 1249 100,00% 1394 1394 100,00% 1343 1343 100,00% 1261 1261 100,00% 1302 1302 100,00%

SM h16 14868 14868 100,00% 13437 13437 100,00% 14861 14861 100,00% 14399 14399 100,00% 14878 14878 100,00% 14364 14364 100,00%

SM h103 14867 14867 100,00% 13437 13437 100,00% 14399 14399 100,00% 14400 14399 99,99% 14874 14874 100,00% 14304 14304 100,00%

SM h26 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h103 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h11 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h12 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h13 31 31 100,00% 28 28 100,00% 30 30 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h34 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h35 27 27 100,00% 28 28 100,00% 31 31 100,00% 29 29 100,00% 31 31 100,00% 30 30 100,00%

61 2 3 4 5
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Table 11 and 

 

Table 12 show the number of archived products, the number of products successfully disseminated 

on time is also reported for reference. 

 

Type ID Generated Arch. % Generated Arch. % Generated Arch. % Generated Arch. % Generated Arch. Generated Arch. %

PR h01 972 972 100,00% 1050 1050 100,00% 1025 1025 100,00% 1073 1073 100,00% 1014 1014 100,00% 1043 1043 100,00%

PR h02B 1150 1150 100,00% 1188 1188 100,00% 1155 1153 99,83% 1074 1074 100,00% 1050 1050 100,00% 1163 1163 100,00%

PR h18 685 685 100,00% 877 877 100,00% 825 825 100,00% 800 800 100,00% 814 814 100,00% 864 864 100,00%

PR h60 2686 2686 100,00% 2967 2967 100,00% 2875 2875 100,00% 2971 2971 100,00% 2876 2876 100,00% 2969 2969 100,00%

PR h61 770 770 100,00% 868 868 100,00% 840 840 100,00% 868 868 100,00% 840 840 100,00% 868 868 100,00%

PR h63 2636 2636 100,00% 2929 2929 100,00% 2877 2877 100,00% 2899 2899 100,00% 2873 2873 100,00% 2972 2972 100,00%

PR h64 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

PR h68 1480 1480 100,00% 1479 1479 100,00% 1431 1431 100,00% 1476 1476 100,00% 1431 1431 100,00% 1480 1480 100,00%

PR h90 770 770 100,00% 856 856 100,00% 840 840 100,00% 851 851 100,00% 840 840 100,00% 854 854 100,00%

SM h08 1236 1236 100,00% 1394 1394 100,00% 1328 1328 100,00% 1379 1379 100,00% 1336 1336 100,00% 1366 1366 100,00%

SM h16 14880 14866 99,91% 14480 14480 100,00% 14400 14399 99,99% 14880 14872 99,95% 14400 14351 99,66% 14880 14595 98,08%

SM h103 14880 14865 99,90% 14480 14480 100,00% 14400 14399 99,99% 14880 14872 99,95% 14400 14351 99,66% 14880 14620 98,25%

SM h26 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h103 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h11 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h12 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h13 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h34 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h35 31 31 100,00% 31 31 100,00% 29 29 100,00% 30 30 100,00% 30 30 100,00% 31 31 100,00%

7 8 9 10 11 12
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Table 11: archiving integrity ï 1st Semester 2023 

 

  

Type ID Generated Arch. % Generated Arch. % Generated Arch. % Generated Arch. % Generated Arch. % Generated Arch. %

PR h01 1174 1174 100,00% 938 938 100,00% 1153 1153 100,00% 1108 1108 100,00% 1107 1107 100,00% 1059 1059 100,00%

PR h02B 1302 1302 100,00% 1043 1043 100,00% 1300 1300 100,00% 1257 1257 100,00% 1311 1311 100,00% 1187 1187 100,00%

PR h18 876 876 100,00% 793 793 100,00% 878 878 100,00% 790 790 100,00% 829 829 100,00% 846 846 100,00%

PR h60 2968 2968 100,00% 2684 2684 100,00% 2964 2964 100,00% 2874 2874 100,00% 2968 2968 100,00% 2864 2857 99,76%

PR h61 868 868 100,00% 784 784 100,00% 867 867 100,00% 840 840 100,00% 868 868 100,00% 836 835 99,88%

PR h63 2965 2965 100,00% 2684 2684 100,00% 2969 2969 100,00% 2875 2875 100,00% 2971 2971 100,00% 2872 2872 100,00%

PR h64 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 30 30 100,00% 30 30 100,00%

PR h68 1478 1478 100,00% 1327 1327 100,00% 1478 1478 100,00% 1432 1432 100,00% 1480 1480 100,00% 1431 1431 100,00%

PR h90 867 867 100,00% 784 784 100,00% 868 868 100,00% 840 840 100,00% 868 868 100,00% 838 838 100,00%

SM h08 1390 1390 100,00% 1249 1249 100,00% 1394 1394 100,00% 1343 1343 100,00% 1261 1261 100,00% 1302 1302 100,00%

SM h16 14868 14868 100,00% 13437 13437 100,00% 14861 14861 100,00% 14399 14399 100,00% 14878 14878 100,00% 14364 14364 100,00%

SM h103 14867 14867 100,00% 13437 13437 100,00% 14399 14399 100,00% 14400 14399 99,99% 14874 14874 100,00% 14304 14304 100,00%

SM h26 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h103 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h11 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h12 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h13 31 31 100,00% 28 28 100,00% 30 30 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h34 31 31 100,00% 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00%

SP h35 27 27 100,00% 28 28 100,00% 31 31 100,00% 29 29 100,00% 31 31 100,00% 30 30 100,00%

61 2 3 4 5
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Table 12: archiving integrity ï 2nd Semester 2023 

Type ID Generated Arch. % Generated Arch. % Generated Arch. % Generated Arch. % Generated Arch. Generated Arch. %

PR h01 972 972 100,00% 1050 1050 100,00% 1025 1025 100,00% 1073 1073 100,00% 1014 1014 100,00% 1043 1043 100,00%

PR h02B 1150 1150 100,00% 1188 1188 100,00% 1155 1153 99,83% 1074 1074 100,00% 1050 1050 100,00% 1163 1163 100,00%

PR h18 685 685 100,00% 877 877 100,00% 825 825 100,00% 800 800 100,00% 814 814 100,00% 864 864 100,00%

PR h60 2686 2686 100,00% 2967 2967 100,00% 2875 2875 100,00% 2971 2971 100,00% 2876 2876 100,00% 2969 2969 100,00%

PR h61 770 770 100,00% 868 868 100,00% 840 840 100,00% 868 868 100,00% 840 840 100,00% 868 868 100,00%

PR h63 2636 2636 100,00% 2929 2929 100,00% 2877 2877 100,00% 2899 2899 100,00% 2873 2873 100,00% 2972 2972 100,00%

PR h64 28 28 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

PR h68 1480 1480 100,00% 1479 1479 100,00% 1431 1431 100,00% 1476 1476 100,00% 1431 1431 100,00% 1480 1480 100,00%

PR h90 770 770 100,00% 856 856 100,00% 840 840 100,00% 851 851 100,00% 840 840 100,00% 854 854 100,00%

SM h08 1236 1236 100,00% 1394 1394 100,00% 1328 1328 100,00% 1379 1379 100,00% 1336 1336 100,00% 1366 1366 100,00%

SM h16 14880 14866 99,91% 14480 14480 100,00% 14400 14399 99,99% 14880 14872 99,95% 14400 14351 99,66% 14880 14595 98,08%

SM h103 14880 14865 99,90% 14480 14480 100,00% 14400 14399 99,99% 14880 14872 99,95% 14400 14351 99,66% 14880 14620 98,25%

SM h26 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h103 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h11 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h12 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h13 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h34 31 31 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00% 30 30 100,00% 31 31 100,00%

SP h35 31 31 100,00% 31 31 100,00% 29 29 100,00% 30 30 100,00% 30 30 100,00% 31 31 100,00%

7 8 9 10 11 12



 

Operations Report 

2023 S1/S2 

Doc. No: SAF/HSAF/OpRep/2023_S1_S2 

Version: 2.0 

Date: 22/05/2024 

Page: 56/195 
 

 

3.3.2 FTP dissemination 

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. 

 

Starting from December 2022 a functionality for monitoring the HSAF users downloads from the 

HSAF ftp server (ftp://ftphsaf.meteoam.it) has been implemented.  

Table 13 and shows the total number of files downloaded for the whole 2023 for each month.  

 

 

Table 13: Product downloads - operations 

 

Table 14 shows products downloaded by country considering only the first 30 occurrencies. 

 

Number o f files  downloaded from the HS AF  F T P  during  the 2023
Month Precipitation Soil Moisture Snow T O T

J AN 76503 84925 581 254543
FE B 36411 60191 281 191090
MAR 35429 91740 649 255633
APR 37909 89446 576 255890
MAY 33419 84283 621 236693
J UN 47032 83631 669 262691
J UL 24917 69577 364 189757
AUG 36834 90602 430 254638
S E P 42752 64329 284 214738
OCT 41219 87255 593 258159
NOV 39313 91079 858 262527
DE C 21092 38791 278 120341

http://hsaf.meteoam.it/download-products.php
ftp://ftphsaf.meteoam.it/
ftp://ftphsaf.meteoam.it/
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Table 14: Product downloads via FTP by country 

Number of files downloaded from the hsaf FTP during the 2023 vs Countries

Countries Precipitation Soil Moisture Snow TOT

GB 19195 404263 373 847660
IT 6223 277362 776 565910
KR 0 146494 0 292988
CZ 116767 0 0 219785
DE 101345 4382 391 206476
US 65206 13487 4190 130652
ES 40460 11045 1 100268
AT 33 47642 0 95381
CH 37958 0 289 70383
CN 23232 10762 1 65295
GR 32546 0 120 62221
FR 15636 128 0 31550
BG 10110 3132 0 26496
RS 0 7199 0 14398
RO 0 5878 0 11767
SK 1857 14 17 3785
BE 1206 393 0 2102
HU 6 1140 0 2292
PT 2 984 0 1976
SE 370 291 0 1324
RU 0 531 2 1067
NL 53 326 0 783
AU 0 260 0 520
TR 187 0 4 406
PL 213 11 0 448
CY 202 3 0 414
AR 0 96 0 192
TH 0 6 0 27
FI 0 0 20 40
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3.3.2.1 Dissemination on-demand (H SAF Data Centre) 

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

ƴŀƳŜŘ άI {!C 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 

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 2023, 639 orders have been processed with an average of 53 orders per month. Figure 3 

illustrates the number of orders processed along the past years (an error on the count of SP products 

has been fixed). 

Among the processed orders no order has been aborted. 

 

Figure 3: Number of orders per product type 

 

Figure 4 reports the number of orders per product in 2023. 

http://hsaf.meteoam.it/download-products.php
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Figure 4: Number of orders per product (year 2023) 

 

  Number of orders (updated: 31/12/2023) 
Country Geo Area 2023 

 Italy                       Europe 138 

 Slovakia                    Europe 49 

 Israel                      Middle-East 26 

 Greece                      Europe 22 

 China                       Asia 16 

 Spain                       Europe 15 

 Germany                     Europe 14 

 Turkey                      Europe 14 

 Romania                     Europe 12 

 Hungary                     Europe 10 

 Belgium                     Europe 10 

 Ukraine                     Europe 9 

 France                      Europe 7 

 Indonesia                   Asia 7 

 India                       Asia 6 

 United States               America 6 

 United Kingdom              Europe 6 

 Morocco                     Africa 4 

 Netherlands                 Europe 3 

 Austria                     Europe 3 

Table 15 Number of orders ï country (first 20 enrties) 
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Number of orders (updated: 31/12/2023) 
2023 

Europe 323 

Asia 38 

Africa 9 

Middle-East 28 

America 8 

Oceania 1 

Table 16 Numebr of orders - geographical region 

 

Table 15 Number of orders ς country (first 20 enrties) show a significant number of orders placed 

from Italy, This is probably due to two main raisons: 

1- The geographical area makes Italy very sensitive to hidrological aspects 

2- A lot of Italian institution are involved in the  H SAF consortium and the product and their 

benifits are very well known by those institution that use them in many application 

 Anomalies and problems report 

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

are here reported. Table 17 lists problems that have determined an unsuccessful product generation 

and/or a decay of the product quality/performances. 

 

 

Table 17: Anomalies and problems report

Product / Chain / System / Service  Period  Description and Planned Solution

h02B whole period

H02 input data are  METOPB, METOPC e NOAA19. In the 2023 the 

METOPC  input data have not been received or received delayed whi le

NOAA19 input data provided on "best-effort" basis .

In some cases this  caused miss ing or delayed production

h08

Whole 2023 but 

in particular 

May-July 2023

spacecraft/instrument  anomal ies, instrument cal ibration

Metop-B data  became unavai lable and affected the SSM ASCAT-B NRT product 

generation

h13 Jan 2023
According to timestamps two dates, 24th and 25th were few hours later than 

nominal.Processing was stuck and restarted by operator. 

h13 and h11
June 2023 / July 

2023
 network / FTP issues. 

 h35 January 2023

some problem in the PPS cloud masking that was implemented early December. It 

did not cause any problem until there were too many fi les gathering exported by 

PPS, which caused the issue of it fail ing. It was fixed right back then.

h01,h02B and H18
February, April 

and July

Problems occurred during the whole phase due to the implementation and 

operativeness of integrity check protocol on the operative chains

h60 / h63 July 2023 Missing or delayed input data cause outage or deleyed products

h35 November 2023  network / FTP issues. 

h11 December 2023  network / FTP issues. 
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In the following table are reported all the anomalies related to user feedback and contacts: 

 

Anomaly description Period Description 

Delay in order processing  February 2023 

March 2023 

August 2023 

 

Due to a large  amount of orders received 

and to the limited storage available to be 

managed the processing of some orders 

has been delayed 
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4 H SAF USERS 

 Users community  

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 around 3314 up to 31st December 2023. The detail is reported in the table 

below. 

 

User Type Number of Users 

H SAF Web / FTP   2590 up to 31th December 2023 

EUMETCast 724 up to 1st January 2024 

Table 18: Number of H SAF Users 

 

In the following Figure 5 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 5: Trend of increase in number of H SAF users (web/ftp/EUMETCast data up to December 2023) 

 

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. 
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Figure 6: Trend of increase in number of H SAF EUMETCast (data up to January 2024) 

 

 Help desk response 

In the reporting period 57 requests have been submitted to help desk which required a response. 

All responses have been provided, with following response time: 

 

Number of requests: 73 

Responsiveness (avg days): 2,02 

¶ within 1 days 43 57% 

¶ within 3 days 18 24% 

¶ within 5 days 9 12% 

¶ over 5 days 3 4% 

 

Starting from the 2023 an automatic approach is applied for sorting the users' emails to the proper 

recipient in order to speed up the answer process. The most of the response to users requests have 

been provide within 3 days. In few cases the response have been provided after 5 days. The PT will 

try to improve the help desk responsiveness  
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 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. 

Summary of the main activities on the website: 

ü Maintenance activities; 

ü Several pending issues has been resolved; 

ü adding more people in the mailing list of help desk; 

ü introducing mailing list for each cluster 

ü Updating of the case study page of website. It contains the list of case studies, each is shown 

by title, a brief abstract and an image. 

ü Home page banner showing the news of the latest case studies. 

Starting from September 2023 some improvements on the web site are under development. The 

main goal of these new implementation is to improve the user experience in navigating through the 

HSAF web site pages and to better present and select the hsaf products. 

In particular it will be possible to search the hsaf products based on filters available to the users 

(Figure 7). 

  

 

Figure 7 Draft of the page for products search  

http://hsaf.meteoam.it/
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Moreover, it will be possible for the users to download to access to the last 60 days of products 

directly from the website (Figure 8) 

 

Figure 8 Draft of the page for the products download 

Another feature in development on the web site is a page dedicate to the notification NRT to the 

users about missing/problem in the products generation identified by the Integrity Check. 

The web page will allow the users to filter among the H SAF products and to select a period for 

identifying the issues affecting the generation of a specific product. 

 

 

Table 19 ï Draft web page dedicated to the User Notification service 

 

The release of the new website version implementing these new features is foreseen in September 

2024. 



 

Operations Report 

2023 S1/S2 

Doc. No: SAF/HSAF/OpRep/2023_S1_S2 

Version: 2.0 

Date: 22/05/2024 

Page: 66/195 
 

 

5 INTEGRITY CHECK 

Starting from January 2023, the clusters carry out a real-time quality checks on the products. This 

allows to avoid the distribution of products of insufficient quality / performances. In the event that 

a product is rejected following the aforementioned checks and defined in the Integrity Monitoring 

Protocol document  [AD1], a ".nok" (i.e. not ok) file with the same name is generated in its place 

and used for: 

1. Tracing the (missing) product within the operative chains; 

2. Generate yearly performance statistics. 

As further development to be performed during the CDOP4 phase, the integrity check outcomes 

collected in a dedicated Database will be use to provide an NRT user notification service (see Table 

19) of the H SAF products generation, available through a webpage on the H SAF website. 

 

For the whole period 2296 .nok files were generated, as per the following Table 20. 

 

 

 

Table 20: Nok files  

 

01 02 03 04 05 06 07 08 09 10 11 12

PR h01 h01 52 46 47 28 13 7 17 23 21 16 28 26

PR h02B h02B 0 0 2 0 0 0 1 3 2 1 0 2

PR h02i h02i 49 45 29 35 28 28 48 46 54 32 42 40

PR h17 h17 1 0 0 0 1 0 0 1 0 0 0 2

PR h17i h17i 7 2 1 3 0 1 0 0 1 0 4 3

PR h18 h18 3 0 1 26 2 2 0 0 2 0 6 7

PR h18i h18i 65 50 49 29 28 35 35 43 31 37 53 76

PR h20 h20 0 0 0 0 4 2 4 13 11 23 28 47

PR h60 h60 8 4 11 6 8 15 230 9 5 5 4 7

PR h61 h61 0 0 1 0 0 4 85 0 0 0 0 0

PR h63 h63 11 4 7 5 5 8 108 47 3 77 7 4

PR h67 h67 0 1 0 0 0 0 0 0 0 0 0 0

PR h68 h68 0 9 1 0 0 0 0 1 1 3 1 0

PR h90 h90 0 0 0 0 0 2 17 0 0 3 0 14

2023 - nok files per month

01 02 03 04 05 06 07 08 09 10 11 12

SM ICh14 h14 2 0 0 0 0 0 0 0 0 0 0 0

SM ICh26 h26 0 0 0 0 0 0 0 0 0 0 0 0

SM ICh26 h08 0 0 0 0 0 0 0 0 0 0 0 0

2023 - nok files per month

01 02 03 04 05 06 07 08 09 10 11 12

SP h10 h10 0 0 0 0 0 0 0 0 0 0 0 0

SP h11 h11 0 0 0 0 0 0 0 0 0 0 0 0

SP h12 h12 0 0 0 0 0 0 0 0 0 0 0 0

SP h13 h13 0 0 1 0 0 0 0 0 0 0 0 0

SP h34 h34 0 0 0 0 0 0 0 0 0 0 0 0

SP h35 h35 2 0 0 0 0 0 0 0 0 0 0 0

2023 - nok files per month
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 Integrity Check Fault Analysis 

The following table show all the nok files, reporting also the reasons stopping the products as 

described by  [AD1], and to cross check the IC analisys with the engineering statistics in terms of 

files distributed.  

 

 

Table 21 ï Precipitation nok files sorted by check failure type 
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Table 22 Snow nok fils sorted by check failure type 

 

 

 

Table 23 Soil Moisture nok files sorted by check failure type 

 

It has to be noted that the άDissemination Failedέ failure type reported for the Soil moisture and 

Snow products refers to the άinternal disseminationέ i.e. the upload of the products generated by 
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the respective clusters on the Central Facility placed in Italian Air Force. Since the Precipitation 

products generation chains are located together with the HSAF Central facilities, this failure type is 

not reported for the precipitation products. 

 

Finally Table 24 and Table 25 show the comparison between the not generated product statistics 

(shown in Table 5 Table 6) and the nok files generated by the integrity check. 

 

 

Table 24 Comparison between the Generation statistics and the nok files ï 1st semester 2023 

 

Table 25  Comparison between the Generation statistics and the nok files ï 2nd t semester 2023 

 

Conclusion: 

1. H08 operative chain did not generated any nok files during the whole 2023 although the 

engineering statistics report several missing files. Stated that an in-depth analysis is still on 

going on this aspect, as  mention in Table 17: Anomalies and problems report), it has to be 

noted that h08 has been affected by some anomalies imputable to satellite/instrument 
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h01 nc.gz 52 52 0 46 46 0 47 47 0 28 28 0 13 13 0 7 7 0

h02B nc.gz 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0

h18 nc.gz 3 3 0 0 0 0 1 1 0 26 26 0 2 2 0 2 2 0

h60 nc.gz 8 8 0 4 4 0 12 11 1 6 6 0 8 8 0 16 15 1

h61 nc.gz 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 4 4 0

h63 nc.gz 11 11 0 4 4 0 7 7 0 5 5 0 5 5 0 8 8 0

h64 nc.gz 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0

h68 nc.gz 0 0 0 9 9 0 1 1 0 0 0 0 0 0 0 0 0 0

h90 nc.gz 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 0

h08 buf 36 0 36 39 0 39 32 0 32 37 0 37 165 0 165 78 0 78

h14 grib2.gz 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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h10 H5.gz 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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h34 H5.gz 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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3 4

FIRST SEMESTER 2023

1 2 5 6

PR

SM

SP

Prod type Prod Id File type

N
O

T
 G

E
N

 

n
o
k 

fi
le

s 
  
  
  
  
  
  
  

(B
)

d
if
f 
(A

-B
)

N
O

T
 G

E
N

 

n
o
k 

fi
le

s 
  
  
  
  
  
  
  

(B
)

d
if
f 
(A

-B
)

N
O

T
 G

E
N

 

n
o
k 

fi
le

s 
  
  
  
  
  
  
  

(B
)

d
if
f 
(A

-B
)

N
O

T
 G

E
N

 

n
o
k 

fi
le

s 
  
  
  
  
  
  
  

(B
)

d
if
f 
(A

-B
)

N
O

T
 G

E
N

 

n
o
k 

fi
le

s 
  
  
  
  
  
  
  

(B
)

d
if
f 
(A

-B
)

N
O

T
 G

E
N

 

n
o
k 

fi
le

s 
  
  
  
  
  
  
  

(B
)

d
if
f 
(A

-B
)

h01 nc.gz 17 17 0 23 23 0 21 21 0 16 16 0 28 28 0 26 26 0

h02B nc.gz 1 1 0 3 3 0 2 2 0 1 1 0 0 0 0 2 2 0

h18 nc.gz 0 0 0 0 0 0 2 2 0 0 0 0 6 6 0 7 7 0

h60 nc.gz 230 230 0 9 9 0 5 5 0 5 5 0 4 4 0 7 7 0
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anomalies during the whole 2023 and this aspect is not captured by the current 

implementation of the IC protocol. 

2. Some other discrepancies (red cells) between the engineering statistics and the nok files 

generated can be noted also for other products. In particular: 

- Precipitation products:  

NOT GENERATED Nok files Difference 

1144 1124 20 

 

- Snow products:  

NOT GENERATED Nok files Difference 

7 5 2 

 

In some cases the problem was due to FTP connection issue (68% cases) but further ananlisys 

are on going on this aspect in order to improve the IC protocol. 
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6 PRODUCTS QUALITY ASSESSMENT  

 Detailed OR review process 

In accordance with what described in the H SAF Project Plan and summarized in Table 1, 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.  

 

It is noted that the Target Product List reported in Table 1  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. 

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 - OR13) are detailed. 

 

6.1.1 Target Products: Precipitation 

Quality Assessment  (Referent: Marco Petracca) 

- H60B (P-IN-SEVIRI-PMW) in operational status; 

- H61B (P-AC-SEVIRI-PMW) in pre-operational status; 

- H64 (P-AC-SM2RAIN) in operational status; 

- H68 (P-IN-PMW) in operational status. 

 

Product ID Validation period Validation Method Data used for 

validation 

H60B 01/06/2022 ς 31/05/2023 Comparison with DPR 2A-DPR-FS  

H61B 01/06/2022 ς 31/05/2023 Triple Collocation GPCC + GLDAS 
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Product ID Validation period Validation Method Data used for 

validation 

H64 01/06/2022 ς 31/05/2023 Triple Collocation GPCC + GLDAS 

H68 01/06/2022 ς 31/05/2023 Comparison with DPR 2A-DPR-FS 

 

6.1.2 Target Products: Soil Moisture  

Quality Assessment (Referents: Luca Brocca, Simone Gabellani, David Fairbairn, Sebastian Hahn) 

- H26: operational Metop ASCAT Near Real Time Root Zone Soil Moisture Profile Index 

10 km sampling: RZSM-ASCAT-NRT-10km 

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

- H142: Scatterometer Root Zone Soil Moisture Climate Data Record 10km resolution 

- H120: Metop ASCAT Surface Soil Moisture Climate Data Record v7 Extension 12.5 km 

sampling 

 

Product ID Validation period Validation Method Data to use for 

validation 

H26 01/06/2021 ς 31/05/2023 Triple Collocation, ground 

measurements and model 

GLDAS+ESA CCI passive, 

ISMN, SCHEME model 

H16 01/06/2021 ς 31/05/2023 Triple Collocation GLDAS+ESA CCI passive 

H142 01/06/2021 ς 31/12/2021 Ground measurements ISMN 

H120 01/06/2021 ς 31/12/2022 Triple Collocation GLDAS+ESA CCI passive 

 

6.1.3 Target Products: Snow 

Quality Assessment (Referent: Alexander Toniazzo) 

- H34 SE-D-SEVIRI (Snow Detection by VIS/IR radiometry) extends H10 in the MSG full-

disk area 

- H35 ESC-H (Effective snow cover by VIS/IR of AVHRR) FSC product that extends H12 

over the northern hemisphere 

- H13 SN-OBS-4 (Snow water equivalent by MW radiometry) in H SAF area (the northern 

hemispeheric extension H65 was not yet operational in 2021-23) 
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Product ID Validation period Validation Method Data to use for validation 

H34  Winter seasons 2021-23 FAR and POD  Grund stations in H SAF area + 

Satellite (Sentinel 2) over other 

areas in Eastern Europe/Asia 

H35 Winter seasons 2021-23 RMSE in % Satellite data (Sentinel 2) 

H13 Winter seasons 2021-23 RMSE in mm (SWE) Ground stations with Snow Depth 

and 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 ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ǎƴƻǿ ǇǊƻŘǳŎǘǎ ǾŀƭƛŘŀǘƛƻƴ ǇǳǊǇƻǎŜǎΥ ƛǘ ƛǎ ƛƴ ǘƘŜ ǇŜǊƛƻŘ 

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

chapters. 

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. 

 Precipitation Products Quality Assessment 

vǳŀƭƛǘȅ ŀǎǎŜǎǎƳŜƴǘ ǊŜǎǳƭǘǎ ƻōǘŀƛƴŜŘ ŦƻǊ ƻǇŜǊŀǘƛƻƴŀƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǇǊƻŘǳŎǘǎ ƭŀōŜƭƭŜŘ ŀǎ άǘŀǊƎŜǘ 

ǇǊƻŘǳŎǘǎέ ŀǊŜ ƘŜǊŜ ǎǳƳƳŀǊƛȊŜŘΦ ¢ƘŜ ŦƻǳǊ ŀƴŀƭȅȊŜŘ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǇǊƻŘǳŎǘǎ ŀǊŜ t-IN-SEVIRI-PMW 

(H60B), P-AC-SEVIRI-PMW (H61B), P-AC-SM2RAIN (H64) and P-IN-PMW (H68). The objective of this 

report is to determine and quantify both the limits and the potentiality 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 Annex 1 ς άAnnex to the precipitation quality assessmentέΦ 

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

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

 

http://h-saf.eumetsat.int/
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6.3.1 Quality assessment for product P-IN-SEVIRI-PMW (H60B) 

6.3.1.1 Overview 

Product ID (Acronym) H60B (P-IN-SEVIRI-PMW) 

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

Algorithm version 

number 

Latest version: 3.0 

Version considered for Q.A.: 3.0 

Covered period 01/06/2022 ς 31/05/2023 

Q.A. method applied DPR comparison (2A DPR FS, V07A) 

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

Multi-categorical 

statistics 

POD, FAR, CSI 

 

The quality assessment of P-IN-SEVIRI-PMW product in relation with reference data (DPR estimates) 

over the FD area is here illustrated.  For this methodology, continuous and multi-categorical 

statistics referred to the period as indicated in the overview table are shown.  

 

6.3.1.2 Comparison over FD area 

The quality assessment procedure over FD area has been developed by the PPVG and conducted by 

Italian ISAC-CNR. DPR-FS product represents the reference for instantaneous precipitation rate over 

the FD coverage. Values obtained by the FSE score define the accuracy of the H SAF product. 

Monthly accuracy and multi-categorical statistics are here shown. 

 

 User requirement compliance 

¦ǎŜǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǊŜŦŜǊŜƴŎŜ tw җ м ƳƳκƘ ŀǊŜ ǊŜǇƻǊǘŜŘ ƻƴ ǘƘŜ ƭŜŦǘ ǎƛŘŜ ƻŦ ǘƘŜ Table 26, while 

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

FS data is summarized. Results are all between the target and the threshold requirement, with 

better results over sea and coast areas. The overall average result is equal to 164%. 

 

 Between target  

and optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded  

ōȅ җ рл ҈ 
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P-IN-SEVIRI-PMW 

vs DPR 
FSE average (%) 

Precipitation Class 
Requirement (FSE %) 

Land Sea Coast OVERALL 

thresh target optimal 

җ м ƳƳκƘ 200 150 100 177 159 153 164 

Table 26: PR and compliance analysis for P-IN-SEVIRI-PMW product over FD area. 

 

 Monthly accuracy 

The monthly accuracy obtained for product P-IN-SEVIRI-PMW in comparison with DPR-FS estimates 

is shown in Figure 9 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 11% 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 59%, 

while land areas represent the remaining 30% of data. 

As it can be observed, the results are quite monthly non-uniform. There is not a real seasonal trend, 

with better results in the central part of the period and worse results in April-May. Results over land 

range between 150% and 230%, with a mean value equal to 177%. Results over sea are slightly 

better respect to land ones, close to the target requirement. The results over the full disk area 

confirms the accuracy detected over sea, with an average value equal to 164% slightly above the 

target requirement.  
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Figure 9: P-IN-SEVIRI-PMW monthly accuracy evaluated respect to DPR-FS over MSG full disk coverage  

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

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 Annex A.10. 

 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-

FS 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  

The detection of no-rain areas for product P-IN-SEVIRI-PMW in comparison with DPR-FS estimates 

reaches the 97% of cases. Light rain rates are often underestimated, mainly over sea and along 

coastlines. Stratiform rain rates are detected in 30% (17-38%) of total cases and their 

underestimation is particularly pronounced and along coastlines and over Sea areas. Finally, 

convective areas are detected in 25% (11-31%) of total cases, with better values over land. 

Generally, for all precipitation rates above 0.25mm/h the P-IN-SEVIRI-PMW performance is worse 

along coastlines and over sea, and better over land areas. 

 

Land | Sea | Coast - Full Disk 



 

Operations Report 

2023 S1/S2 

Doc. No: SAF/HSAF/OpRep/2023_S1_S2 

Version: 2.0 

Date: 22/05/2024 

Page: 77/195 
 

 

Multi-Categorical Statistics 

P-IN-SEVIRI-PMW 

vs DPR-FS 
[0 - 0.25[ mm/h [0.25 - 1[ mm/h [1 - 10[ mm/h Ó10 mm/h 

[0 - 0.25[ mm/h 97% 97% 97% 69% 81% 85% 41% 52% 70% 14% 16% 56% 

[0.25 - 1[ mm/h 2% 2% 2% 13% 10% 8% 15% 16% 12% 8% 10% 7% 

[1 - 10[ mm/h 1% 1% 1% 17% 9% 7% 38% 29% 17% 48% 50% 26% 

Ó10 mm/h 0% 0% 0% 1% 0% 0% 6% 3% 1% 31% 24% 11% 

Table 27: Multi-categorical table for product P-IN-SEVIRI-PMW over land, sea and coast MSG full disk areas.  

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

 

Overall - Full Disk 

Multi-Categorical Statistics 

P-IN-SEVIRI-PMW 

vs DPR-FS 
[0 - 0.25[ mm/h [0.25 - 1[ mm/h [1 - 10[ mm/h Ó10 mm/h 

[0 - 0.25[ mm/h 97% 79% 51% 18% 

[0.25 - 1[ mm/h 2% 10% 16% 9% 

[1 - 10[ mm/h 1% 11% 30% 48% 

Ó10 mm/h 0% 1% 3% 25% 

Table 28: Multi-categorical table for product P-IN-SEVIRI-PMW over the MSG full disk area.  

The precipitation classes along the columns (rows) are relative to DPR-FS (P-IN-SEVIRI-PMW) precipitation. 
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6.3.2 Quality assessment for product P-AC-SEVIRI-PMW (H61B) 

6.3.2.1 Overview 

Product ID (Acronym) H61B (P-AC-SEVIRI-PMW) 

Product name Accumulated precipitation at ground by blended MW and IR 

Algorithm version 

number 

Latest version: 3.0 

Version considered for Q.A.: 3.0 

Covered period 01/06/2022 ς 31/05/2023 

Q.A. method applied Triple Collocation (TC) 

 

P-AC-SEVIRI-PMW 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 the TC methodology. For more details about the 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.  

 

6.3.2.2 Comparison over FD area 

The validation procedure over FD area has been conducted by the Italian ISAC CNR institute. TC 

methodology is applied between P-AC-SEVIRI-PMW, GPCC and GLDAS datasets over the full domain 

of the H SAF product. The accuracy of the satellite product is evaluated for different geographical 

areas and on monthly basis. 

 

 Product Requirement compliance 

Product requirements and compliance analysis for H SAF product are reported on Table 29. 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 optimal (0.80) requirements with an overall value equal to 0.73. 

 

Between target  

and optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded  

ōȅ җ рл ҈ 
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P-AC-SEVIRI-PMW  

by TC 
Annual average of CC 

Precipitation Class 
Product Requirement (CC) 

OVERALL 

thresh target optimal 

җ л ƳƳ Řŀƛƭȅ 0.50 0.65 0.80 0.73 

Table 29: PR and compliance analysis for P-AC-SEVIRI-PMW (24h) product over FD area by TC methodology. 

 

 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 10. The blue bars indicate the results for the H SAF satellite 

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

are set for the chosen PR. 

Focusing on the results from SEVIRI-based product, the values range from 0.62 for the worst month 

(February 2023) to 0.73 for the best months (September 2022). The average value computed on 

annual basis is 0.73, which is between target and optimal requirements. 

 

Figure 10: Monthly results (June 2022-May 2023) in terms of CC (PR) score obtained by the P-AC-SEVIRI-PMW (24h) 

product (blue bars) using the TC methodology. 

 Background colours highlight the requirement thresholds. 

 



 

Operations Report 

2023 S1/S2 

Doc. No: SAF/HSAF/OpRep/2023_S1_S2 

Version: 2.0 

Date: 22/05/2024 

Page: 80/195 
 

 

For more maps and results please refer to Annex A.10. 

 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 

Ǌŀƛƴǎ όt/җмл ƳƳκнпƘύΦ   

Comparing the first two tables in which P-AC-SEVIRI-PMW 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 medium and higher precipitation class: 40% and 69% vs 30% and 44%, 

respectively. Generally, the classification is more confident for very low accumulates (80%) and for 

highest accumulates (44-69%). The identification of intermediate accumulates is not fully 

satisfactory (30-40%): P-AC-SEVIRI-PMW product tends to underestimate this precipitation class 

respect to both reference datasets. 

 

Overall 

Multi-Categorical Statistics 

P-AC-SEVIRI-PMW vs 

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

< 1 mm/24h 80% 41% 7% 

[1 - 10[ mm/24h 14% 40% 24% 

җмл mm/24h 6% 19% 69% 

Table 30: Multi-categorical table for product P-AC-SEVIRI-PMW versus GLDAS over 24h ï Overall FD validation. The 

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

 

Overall 

Multi-Categorical Statistics 

P-AC-SEVIRI-PMW vs 

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

< 1 mm/24h 80% 52% 22% 

[1 - 10[ mm/24h 14% 30% 34% 
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җмл ƳƳκнпƘ 6% 18% 44% 

Table 31: Multi-categorical table for product P-AC-SEVIRI-PMW versus GPCC over 24h ï 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 (93-96%), but it decreases by increasing 

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

between 36% and 46%, while for higher accumulates range between 30 and 36% 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% 93% 54% 41% 30% 19% 

[1 - 10[ mm/24h 4% 6% 36% 46% 40% 45% 

җмл ƳƳκнпƘ 0% 1% 10% 13% 30% 36% 

Table 32: 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-PMW product. 

It is important to note that the best agreement for higher precipitation accumulates is reached for 

P-AC-SEVIRI-PMW estimates in comparison with GLDAS ones (50%). 
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6.3.3 Quality assessment for product P-AC-SM2RAIN (H64) 

6.3.3.1 Overview 

Product ID (Acronym) H64 (P-AC-SM2RAIN) 

Product name Precipitation/Soil Moisture integrated product 

Algorithm version 

number 

Latest version: 1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2022 ς 31/05/2023 

Q.A. method applied Triple Collocation (TC) 

 

P-AC-SM2RAIN product estimates the accumulated precipitation at ground using a bottom-up 

approach. It has been validated over the FD area in comparison with daily precipitation data 

obtained from GPCC and GLDAS datasets using the TC methodology. For more details about the 

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.  

 

6.3.3.2 Comparison over FD area 

The validation procedure over FD area has been conducted by the Italian ISAC CNR institute. TC 

methodology is applied between P-AC-SM2RAIN, GPCC and GLDAS datasets over the full domain of 

the H SAF product. The accuracy of the satellite product is evaluated for different geographical areas 

and on monthly basis. 

 

 Product Requirement compliance 

Product requirements and compliance analysis for H SAF product are reported on Table 29. CC 

results are computed over land and along coastlines being a comparison also with gauges. Final PR 

results is very close to the target (0.65) requirement with an overall value equal to 0.62. 

 

Between target  

and optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded  

ōȅ җ рл ҈ 

P-AC-SM2RAIN  

by TC 
Annual average of CC 
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Precipitation Class 
Product Requirement (CC) 

OVERALL 

thresh target optimal 

җ л ƳƳ daily 0.50 0.65 0.80 0.62 

Table 33: PR and compliance analysis for P-AC-SM2RAIN (24h) product over FD area by TC methodology. 

 

 Monthly accuracy 

 

The PR score used in the TC methodology is the CC. The monthly trend obtained for the H SAF 

product is shown in the Figure 10. The blue bars indicate the monthly results obtained by the P-AC-

SM2RAIN product while the colored background highlights the areas where thresholds are set for 

the chosen PR. 

Values range from 0.58 for the worst month (February 2023) to 0.62 for the best month (September 

2022). The average value computed on annual basis is 0.62, which is between target and threshold 

requirements. 

 

Figure 11: Monthly results (June 2022-May 2023) in terms of CC (PR) score obtained by the P-AC-SM2RAIN (24h) product 

using the TC methodology. 

 Background colours highlight the requirement thresholds. 

 

For more maps and results please refer to Annex A.10. 
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 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 

Ǌŀƛƴǎ όt/җмл ƳƳκнпƘύΦ   

Comparing the first two tables in which P-AC-SM2RAIN 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 medium and higher precipitation class: 53% and 36% vs 45% and 28%, 

respectively. Generally, the classification is more confident for very low accumulates (83-84%) and 

for intermediate accumulates (45-53%). The agreement for highest accumulates is lower (28-36%), 

highlighting the tendency of P-AC-SM2RAIN to underestimate mainly the higher precipitation class. 

Generally, the agreement is better in comparison with GLDAS product. 

 

Overall 

Multi-Categorical Statistics 

P-AC-SM2RAIN vs 

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

< 1 mm/24h 83% 38% 11% 

[1 - 10[ mm/24h 12% 53% 53% 

җмл ƳƳκнпƘ 5% 9% 36% 

Table 34: Multi-categorical table for product P-AC-SM2RAIN versus GLDAS over 24h ï Overall FD validation. The 

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

 

Overall 

Multi-Categorical Statistics 

P-AC-SM2RAIN vs 

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

< 1 mm/24h 84% 46% 19% 

[1 - 10[ mm/24h 12% 45% 53% 

җмл ƳƳκнпƘ 4% 9% 28% 
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Table 35: Multi-categorical table for product P-AC-SM2RAIN versus GPCC over 24h ï 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 between GPCC and GLDAS is very good for lower precipitation class (94-97%), but it 

decreases by increasing the precipitation accumulates. In fact, the agreement for the intermediate 

accumulated class range between 37% and 46%, while for higher accumulates range between 30 

and 35%. 

 

Overall 

Multi-Categorical Statistics 

GLDAS vs GPCC  

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

< 1 mm/24h 97% 94% 53% 41% 30% 19% 

[1 - 10[ mm/24h 3% 6% 37% 46% 40% 46% 

җмл ƳƳκнпƘ 0% 0% 0% 13% 30% 35% 

Table 36: 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. 
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6.3.4 Quality assessment for product P-IN-PMW (H68) 

6.3.4.1 Overview 

Product ID (Acronym) H68 (P-IN-PMW) 

Product name Gridded MW instantaneous precipitation rate based on 

intercalibrated PMW instantaneous precipitation rate estimates 

Algorithm version 

number 

Latest version: 1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2022 ς 31/05/2023 

Q.A. method applied DPR comparison (2A DPR FS, V07A) 

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

Multi-categorical 

statistics 

POD, FAR, CSI 

 

P-IN-PMW product is obtained from the precipitation rate estimates of the PMW operational 

products. The validation is 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.  

6.3.4.2 User requirement compliance 

In Table 37 ǘƘŜ ǳǎŜǊ ǊŜǉǳƛǊŜƳŜƴǘ ǘƘǊŜǎƘƻƭŘǎ ŦƻǊ tw җ м ƳƳκƘ ŀǊŜ ǊŜǇƻǊǘŜŘ ƻƴ ǘƘŜ ƭŜŦǘ ǎƛŘŜΦ ¢ƘŜ 

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

Results show all values below the target requirement (150%): values obtained in comparison with 

DPR are between optimal and target requirement over sea, coast and land areas, with an overall 

result equal to 135%. 

 

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

Precipitation Class 
Requirement (FSE %) 

Land Sea Coast Overall 

thresh target optimal 

җ мƳƳκƘ 200 150 100 134 136 136 135 

Table 37: PR and compliance analysis for P-IN-PMW product. 

Between target  

and optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded  

ōȅ җ рл ҈ 
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6.3.4.3 Monthly accuracy 

The monthly accuracy obtained for product P-IN-PMW in comparison with DPR-FS estimates is 

shown in Figure 12 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 2% 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 81%, 

while land areas represent the 17% of data.  

As it can be seen by the plot, the results are quite uniform without a significant seasonal trend. 

Results over sea are better and mainly more stable respect to land ones, with all values very close 

to the target requirement (150%). The results over the full disk area confirms the average accuracy 

(135%).  

 

Figure 12: P-IN-PMW monthly accuracy evaluated respect to DPR-FS 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. 
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 Soil Moisture Products Quality Assessment 

 

The following products are validated in OR13, with the specification of the validation methods: 

1. H26: Metop ASCAT Near Real Time Root Zone Soil Moisture Profile Index 10 km sampling: 

RZSM-ASCAT-NRT-10km 

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

3. H142: Scatterometer Root Zone Soil Moisture Climate Data Record 10km resolution 

4. H120: Metop ASCAT Surface Soil Moisture Climate Data Record v7 Extension 12.5 km 

sampling 

Product 

ID 

Validation 

period 

Validation 

method(s) 
Data for validation 

H26 

01/06/2021 

ς 

31/05/2023 

¶ In situ 

¶ Hydrological 
model 

¶ Triple 
collocation 

¶ International Soil Moisture Network and 
local network in Bulgaria 

¶ SCHEME model in Belgium 

¶ GLDAS+ESA CCI passive for triple collocation 

H16 

01/06/2021 

ς 

31/12/2022 

¶ Triple 
collocation 

¶ GLDAS+ESA CCI passive 

H142 

01/06/2021 

ς 

31/12/2021 

¶ In situ ¶ International Soil Moisture Network 

H120 

01/06/2021 

ς 

31/12/2022 

¶ Triple 
collocation 

¶ GLDAS+ESA CCI passive 

 

6.4.1 Quality assessment for product  RZSM-ASCAT-NRT-10 (H26) 

Product ID (Acronym) H26 (RZSM-ASCAT-NRT-10) 

Product name Metop ASCAT Near Real Time Root Zone Soil Moisture Profile Index 

10 km sampling: RZSM-ASCAT-NRT-10km 

Algorithm version 

number 

Latest version: 1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2021 ς 31/05/2023 

Q.A. methods applied In situ R 
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Hydrological model 

Triple collocation 

Contributing countries UK, BE, BG, IT 

 

The assessment of H26 Metop ASCAT NRT Root Zone Soil Moisture Profile Index 10km resolution 

has been carried out by comparison with (1) in situ observations in US and in Europe, (2) hydrological 

modelling in Belgium, and (3) triple collocation analysis. 

The details for (1) and (2) are in the Product validation document published in the dedicated page 

of the H SAF website https://hsaf.meteoam.it/Products/Detail?prod=H26; here a summary of the 

main results is reported. 

6.4.1.1 In situ comparison 
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Figure 13 Locations of the stations of the US (top-left), German (top-right), French (bottomleft), and Spanish (bottom-right) 

networks used in the validation. Also shown is the correlation coefficient averaged over the period for each station. 

 

Figure 14 Box plots of correlation and anomaly correlation coefficients between in situ observations and H26 for March 

2021 to May 2023. The surface SM scores are on the left and the root-zone SM scores are on the right. 
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6.4.1.2 Hydrological model comparison 

 

Figure 15 Time series of H26 vs SCHEME for (a) upper and (b) lower layers. 

 

6.4.1.3 Global Triple Collocation 

 

 

Figure 16 Summary of validation results of H26 for the analysis period by using triple collocation analysis (H26, ESA CCI 

passive, GLDAS model). The map shows the spatial distribution of the Signal to Noise Ratio (SNR), and the box plot on the 

right shows the percentage of points above the threshold, target and optimal requirements. 
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6.4.1.4 Conclusions 

Firstly, the H26 product has been validated using the temporal correlation of the root zone (0-1 m) 
against sparse in situ measurements from the International Soil Moisture Network. The in situ 
measurements from 6 networks belonging to the ISMN were employed, namely SCAN, USCRN and 
SNOTEL in the USA, SMOSMANIA in southwest France, REMEDHUS in Spain and TERENO in 
Germany. Averaged over the period, the correlation coefficient (Pearson R) meets the target H SAF 
performance requirements (R>0.65) for the surface and root-zone SWI for all the networks. As 
expected, the anomaly correlation coefficients (Ranom) demonstrate generally lower values than 
the R on average since the autocorrelation from the annual soil moisture cycle is reflected in the R 
but not in the Ranom. 

Nevertheless, for the surface and root-zone SWI, the Ranom meets the threshold requirement 
(>0.50). The best performances are found in the SMOSMANIA and TERENO network (Ranom 
exceeding 0.65), which capture well the seasonal cycle of the in situ observations. The most 
uncertainty (largest confidence intervals) is found over the SNOTEL network in the US, which is 
affected by frozen conditions over many stations. Overall the validation results for H26 are highly 
encouraging and demonstrate the benefits of using different validation approaches to assess the 
performance of a soil moisture data product. 

 

Two case studies were presented. In one case, the soil moisture from H26 was indirectly validated 
using the SCHEME hydrological model at RMIB, Belgium. The Soil moisture index from H26 was 
compared with the SCHEME model soil moisture for the Demer catchment (1775 km2) in the Scheldt 
basin. The upper and lower layers of the scheme model soil moisture were well correlated with H26 
(R>0.7). A second case study over Bulgaria (NIMH SOFIA) compared H26 soil moisture with 15 
automatic in situ soil moisture stations in the Bulgarian agro-meteorological network. They 
demonstrated a good level of performance overall, with a Pearson R above 0.65 for the bottom two 
layers of H26. 

 

Finally, the validation results with triple collocation indicate a good performance for global product, 
except for parts of North America, Northern Europe and Asia and southern Australia. On a global 
scale, a lower performance of the H26 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. Looking at the distribution of the results and comparing 
them against the threshold/target/optimal requirement shows that more than 83% of the points 
are exceeding the minimal threshold, and 30% of points are exceeding the optimal requirement thus 
highlighting very good performance on a global scale. Only a small percentage of regions (17%) are 
below the minimal threshold requirements. 
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6.4.2 Quality assessment for product SSM-ASCATB-NRT-O12.5 (H16) 

Product ID (Acronym) H16 (SSM-ASCATB-NRT-O12.5) 

Product name Metop-B ASCAT NRT SSM orbit geometry 12.5 km sampling 

Algorithm version 

number 

Latest version: 1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2021 ς 31/12/2022 

Q.A. methods applied Triple collocation SNR 

Contributing countries AT, IT 

 

6.4.2.1 Global Triple Collocation 

 

 

Figure 17 Summary of validation results of H16 for the analysis period by using triple collocation analysis (H16, ESA CCI 

passive, GLDAS model). The map shows the spatial distribution of the Signal to Noise Ratio (SNR), and the box plot on the 

right shows the percentage of points above the threshold, target and optimal requirements, on a global scale and over the 

committed area. 
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Figure 18 Global map of Pearson correlation between H16 and GLDAS model in the analysis period. 

 

6.4.2.2 Conclusions 

The validation results of H16 with triple collocation indicate a good performance for the committed 
product area, except for parts of North America, Eastern Europe and South America. On a global 
scale, a lower performance of the H16 soil moisture 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. Looking at the distribution of the results and 
comparing them against the threshold/target/optimal requirement shows that more than 76% and 
52% of the points are exceeding the minimal and target threshold, respectively. and quite 58% (SNR) 
and 48% (Pearson R) are above the target threshold, and 38% of points are exceeding the optimal 
requirement thus highlighting very good performance in the committed area. Only a small 
percentage of regions (22%) are below the minimal threshold requirements in the committed area. 
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6.4.3 Quality assessment for product RZSM-DREXT-10 (H142) 

Product ID (Acronym) H142 (RZSM-DREXT-10) 

Product name Scatterometer Root Zone Soil Moisture Climate Data Record 10km 

resolution 

Algorithm version 

number 

Latest version: 1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2021 ς 31/12/2021 

Q.A. methods applied In situ R 

Contributing countries UK, IT 

 

The assessment of H142 Scatterometer Root Zone Soil Moisture Climate Data Record 10km 

resolution has been carried out by comparison with in situ observations in US and in Europe. The 

details are provided in the Product validation document published in the dedicated page of the H 

SAF websitehttps://hsaf.meteoam.it/Products/Detail?prod=H142 ; here a summary of the main 

results is reported. 
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6.4.3.1 In situ comparison 

 
Figure 19 Locations of the stations of the US (top-left), German (top-right), French (bottomleft), and Spanish (bottom-right) 

networks used in the validation. Also shown is the correlation coefficient averaged over the period for each station. 
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Figure 20 Box plots of correlation and anomaly correlation coefficients between in situ observations and H142 for June 

2021 to December 2021. The surface SM scores are on the left and the root-zone SM scores are on the right. 
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6.4.3.2 Conclusions 

The H142 product has been validated using the temporal correlation of the root zone (0-1 m) against 
sparse in situ measurements from the International Soil Moisture Network. The in situ 
measurements from 6 networks belonging to the ISMN were employed, namely SCAN, USCRN and 
SNOTEL in the USA, SMOSMANIA in southwest France, REMEDHUS in Spain and TERENO in 
Germany. Averaged over the period June to December 2021, the correlation coefficient (Pearson R) 
meets the target H SAF performance requirements (R>0.65) for the surface and root-zone SWI for 
all the networks. As expected, the anomaly correlation coefficients (Ranom) demonstrate generally 
lower values than the R on average since the autocorrelation from the annual soil moisture cycle is 
reflected in the R but not in the Ranom. Nevertheless, for the surface and root-zone SWI, the Ranom 
meets the threshold requirement (>0.50). The best performances are found in the SMOSMANIA 
network (Ranom exceeding 0.65), with an example site capturing well the seasonal cycle and 
precipitation events in the in situ observations. The most uncertainty (largest confidence intervals) 
is found over the SNOTEL network in the US, which is affected by frozen conditions over many 
stations. Overall the validation results for H142 data record extension meet the performance 
requirements for the original data record (H141). 

 

 

6.4.4 Quality assessment for product SSM-ASCAT-DR2021-EXTTS12.5 (H120) 

Product ID (Acronym) H120 (SSM-ASCAT-DR2021-EXTTS12.5) 

Product name Metop ASCAT Surface Soil Moisture Climate Data Record v7 

Extension 12.5 km sampling 

Algorithm version 

number 

Latest version: 1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2021 ς 31/12/2022 

Q.A. methods applied Triple collocation SNR 

Contributing countries AT, IT 
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6.4.4.1 Global Triple Collocation 

 

 
Figure 21 Summary of validation results of H120 for the analysis period by using triple collocation analysis (H120, ESA CCI 

passive, GLDAS model) in the areas with available data for all products. The map shows the spatial distribution of the 

Signal to Noise Ratio (SNR), and the box plot on the right shows the percentage of points above the threshold, target and 

optimal requirements. 

 

 

Figure 22 Global map of Pearson correlation between H120 and GLDAS model in the analysis period in the areas with 

available data for both products. 
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6.4.4.2 Conclusions 

 

The validation results of H120 with triple collocation indicate a good performance for the committed 
product area, except for small parts of North-western America, and Eastern Australia. On a global 
scale, a lower performance of the H120 soil moisture can be found in areas with low soil moisture 
dynamics (e.g. deserts).  Looking at the distribution of the results and comparing them against the 
three thresholds shows that more than 57% of the points are exceeding the threshold accuracy (0 
dB), 38% target accuracy (3 dB), and 21.5% of points are exceeding the optimal accuracy (6 dB), thus 
highlighting good performance of H120 
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 Snow Products Quality Assessment 

 

6.5.1 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 01/06/2021 ς 31/05/2023 

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 period 1/06/2021-31/05/2023 are reported, thus the 2 snow 

seasons (1.10.2021ς 31.05.2022 and 1.10.2022-31.05.2023) are considered.  

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 flat areas are considered. 

To assess the degree of compliance of the product with product requirements (Table 38), the 

contributing SPVG members provided the long statistic results, following the standard validation 

methodology.  

 

Table 38: Product requirements for product SN-OBS-4 

Area  Threshold  Target  Optimal  

flat (RMSE) 40 mm 20 mm 10 mm 

mountain (RMSE) 45 mm 25 mm 15 mm 
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6.5.1.1 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 23) and 

measurements are performed once or twice in month.  

 

 

 

 

 

 

 

 

 

                                                

 

 Validation results for Winter 2021-22 

H-SAF H13 SWE was validated for period from Oct 1 2021 to May 31 2022. Scatterplot of SYKE snow 

course SWE versus H13 SWE estimate are presented in Figure 24. 

Figure 23: Snow course locations in Finland 
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Figure 24: Scatterplot of SYKE snow course SWE vs. H13 SWE estimate. 

 

Statistical figures obtained were bias of 12.8 mm, RMS without bias correction 34.3 mm, RMS with 

bias correction 31.8mm, and correlation coefficient 0.83.  

In Figure 25 the same results in scatterplot Figure 24 are presented in an alternative fashion with 

average values and error limits.  
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Figure 25: Scatterplot of SYKE snow course SWE vs. H13 SWE estimate 

. 

 Conclusions 

H-SAF product H13 (SWE) validation limits for flat lands are based on RMS value with following 

figures: 

Table 39: Statistical scores for validation period October 2021 ï May 2022 for Finland 

Statistics Scores 

Number of cases 634 

Standard Deviation -- 

Correlation Coefficient 0.83 

Root Mean Square Error (mm) 34,3 

 

In this validation RMS value 34.3 mm was obtained. This is in between target and threshold value. 

Compared to validation period 2020-2021 the RMS has a lower value.   



 

Operations Report 

2023 S1/S2 

Doc. No: SAF/HSAF/OpRep/2023_S1_S2 

Version: 2.0 

Date: 22/05/2024 

Page: 105/195 
 

 

 

 Validation results for Winter 2022-23 

H-SAF H13 SWE was validated for period from Oct 1 2022 to May 31 2023. Scatterplot of SYKE snow 

course SWE versus H13 SWE estimate are presented in Figure 26. 

 

Figure 26: Scatterplot of SYKE snow course SWE vs. H13 SWE estimate 

 

Statistical figures obtained were bias of 7.0 mm, RMS without bias correction 30.4 mm, RMS with 

bias correction 29.5mm, and correlation coefficient 0.86.  

In Figure 27 the same results in scatterplot Figure 24 are presented in an alternative fashion with 

average values and error limits.  
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Figure 27: Scatterplot of SYKE snow course SWE vs. H13 SWE estimate 

 

In Figure the typical behavior of the algorithm is shown, with underestimation of SWE when SWE > 

150 mm.  

 Conclusions 

H-SAF product H13 (SWE) validation limits for flat lands are based on RMS value with following 

figures: 

Table 40: Statistical scores for validation period October 2022 ï May 2023 for Finland 

Statistics Scores 

Number of cases 653 

Standard Deviation -- 

Correlation Coefficient 0.86 

Root Mean Square Error (mm) 29,5 
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In this validation RMS value 30.4 mm was obtained. This is in between target and threshold value. 

Compared to validation period 2021-2022 RMS is lower.  

 

6.5.1.2 Validation in Turkey 

¢ƘŜ ǾŀƭƛŘŀǘƛƻƴ ƻŦ {ƴƻǿ ²ŀǘŜǊ 9ǉǳƛǾŀƭŜƴǘ ό{²9π9 ƳŜǊƎŜŘ ǇǊƻŘǳŎǘ π Iмоύ ŦǊƻƳ ƳƛŎǊƻǿŀǾŜ ƛƳŀƎŜǊȅ 
ŦǊƻƳ {{aLκ{ ŦƻǊ ǘƘŜ ȅŜŀǊǎ нлнн ŀƴŘ нлно ƛǎ ǇŜǊŦƻǊƳŜŘ ōȅ ǳǎƛƴƎ ǘƘŜ ǎƴƻǿ ŘŜǇǘƘ ό{5ύ ƳŜŀǎǳǊŜƳŜƴǘǎ 
ƻōǘŀƛƴŜŘ ŦǊƻƳ ǘƘŜ ƎǊƻǳƴŘ ƻōǎŜǊǾŀǘƛƻƴ ƴŜǘǿƻǊƪ ƻŦ ¢ǳǊƪƛǎƘ {ǘŀǘŜ aŜǘŜƻǊƻƭƻƎƛŎŀƭ {ŜǊǾƛŎŜ ό¢{a{ύΦ ¢ƘŜ 
ǾŀƭƛŘŀǘƛƻƴ ŦƻǊ ǘƘŜ ǿƛƴǘŜǊ нлнмπнн ƎƻŜǎ ŦǊƻƳ WŀƴǳŀǊȅ нлнн ǘƻ aŀǊŎƘ нлннΣ ŀƴŘ ƛƴŎƭǳŘŜǎ мфуп {5 
ƳŜŀǎǳǊŜƳŜƴǘǎ ŦǊƻƳ у {t! όǎƴƻǿǇŀŎƪ ŀƴŀƭȅǎŜǊύ ŀƴŘ ммо !²h{ όŀǳǘƻƳŀǘŜŘ ǿŜŀǘƘŜǊ ƻōǎŜǊǾƛƴƎ 
ǎȅǎǘŜƳύ ǎǘŀǘƛƻƴǎ όƛΦŜΦΣ мнм ƎǊƻǳƴŘ ǎǘŀǘƛƻƴǎ ƛƴ ǘƻǘŀƭύΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ мсоу {5 ƳŜŀǎǳǊŜƳŜƴǘǎ 
ƻōǘŀƛƴŜŘ ŦǊƻƳ н {t!Σ ммф !²h{Σ ŀƴŘ т {¸bht¢L/ ǎǘŀǘƛƻƴǎ όƛΦŜΦΣ мну ǎǘŀǘƛƻƴǎ ƛƴ ǘƻǘŀƭύ ŀǊŜ ǳǎŜŘ ƛƴ ǘƘŜ 
ǾŀƭƛŘŀǘƛƻƴ ŦƻǊ ǿƛƴǘŜǊ нлннπно όŦǊƻƳ WŀƴǳŀǊȅ ǘƻ aŀǊŎƘ нлноύΦ {ƛƴŎŜ ǘƘŜ Iмо {²9 ǇǊƻŘǳŎǘ ƛǎ 
ǎǇŜŎƛŦƛŎŀƭƭȅ ŘŜǎƛƎƴŜŘ ŦƻǊ ŘǊȅ ǎƴƻǿ ŎƻƴŘƛǘƛƻƴǎΣ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ǇŜǊƛƻŘ ƛǎ ǎǘǊŀǘŜƎƛŎŀƭƭȅ ŎƘƻǎŜƴ ŀǎ WŀƴǳŀǊȅ 
ǘƻ aŀǊŎƘΣ ŀ ǇŜǊƛƻŘ ǿƘŜǊŜ ǎǳŎƘ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ǇǊŜǾŀƭŜƴǘΦ ¢ƘŜ ƭƻŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ǎǘŀǘƛƻƴǎ ŦƻǊ нлнн ŀƴŘ 
нлно ŀǊŜ ƎƛǾŜƴ ƛƴ Figure 28 ŀƴŘ Figure 29Σ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

 
Figure 28: TSMS AWOS and SPA stations used in the validation for the winter of 2021-22. 
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Figure 29: TSMS AWOS, SPA and SYNOPTIC stations used in the validation for the winter of 2022-23. 

 

 Methodology 

CƻǊ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ƻŦ Iмо ƛƴ ǘǿƻ ǇŜǊƛƻŘǎ όƛΦŜΦΣ нлнн ŀƴŘ нлноύΣ ǘƘŜ ƛƴπǎƛǘǳ Řŀǘŀ ŦŀƭƭƛƴƎ ƛƴ ǘƘŜ Ƴƻǳƴǘŀƛƴ 
Ƴŀǎƪ ŀǊŜ ƛƴŎƭǳŘŜŘ ŀƴŘ ǘƘŜ ŘŀǘŀǎŜǘǎ ŎƻǾŜǊǎ ǘƘŜ ƳƻƴǘƘǎ ōŜǘǿŜŜƴ WŀƴǳŀǊȅ ŀƴŘ aŀǊŎƘΦ {ƛƴŎŜ ǘƘŜ {²9 
ǇǊƻŘǳŎǘ ƛǎ ŘŜǾŜƭƻǇŜŘ ŦƻǊ ŘǊȅ ǎƴƻǿ ŎƻƴŘƛǘƛƻƴǎΣ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ǇŜǊƛƻŘ ƛǎ ǎŜƭŜŎǘŜŘ ŀǎ WŀƴǳŀǊȅ ǘƻ aŀǊŎƘΦ 
¢ƘŜ Iмо ±ŀƭƛŘŀǘƛƻƴ ǊƻǳǘƛƴŜ ŘŜǾŜƭƻǇŜŘ ƛƴ ǘƘŜ a!¢[!. ŜƴǾƛǊƻƴƳŜƴǘ ƛǎ ǳǎŜŘ ƛƴ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ǎǘǳŘȅΦ 

Lƴπǎƛǘǳ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀǊŜ ŎƻƳǇŀǊŜŘ ƛƴŘƛǾƛŘǳŀƭƭȅ ǿƛǘƘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ нр Ȅ нр ƪƳн {{aLκ{ 
ŦƻƻǘǇǊƛƴǘΦ CƻǊ ŜŀŎƘ ƳŜŀǎǳǊŜƳŜƴǘ ƭƻŎŀǘƛƻƴ ǘƘŜ ŜƭŜǾŀǘƛƻƴ ƻŦ ǘƘŜ ǿŜŀǘƘŜǊ ǎǘŀǘƛƻƴ ƛǎ ŎƻƳǇŀǊŜŘ ŀƎŀƛƴǎǘ 
ǘƘŜ {{aLκ{ ǇƛȄŜƭ ƳŜŘƛŀƴ ŜƭŜǾŀǘƛƻƴ ǿƘŜǊŜ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ Ŧŀƭƭǎ ƛƴǎƛŘŜ ƛǘΦ LŦ ǘƘŜ ŜƭŜǾŀǘƛƻƴ ŘƛŦŦŜǊŜƴŎŜ 
ōŜǘǿŜŜƴ ǘƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ƭƻŎŀǘƛƻƴ ŀƴŘ ǘƘŜ ǇƛȄŜƭ ŜƭŜǾŀǘƛƻƴ ƳŜŘƛŀƴ ǾŀƭǳŜ ƛǎ ƎǊŜŀǘŜǊ ǘƘŀƴ плл ƳŜǘŜǊǎΣ 
ǘƘŀǘ ǿŜŀǘƘŜǊ ǎǘŀǘƛƻƴ ƛǎ ŜȄŎƭǳŘŜŘ ŦǊƻƳ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ŀƴŀƭȅǎƛǎΦ 
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 The results for the year 2021-22 

¢ƘŜ ǊŜǎǳƭǘǎ ŦƻǊ ǿƛƴǘŜǊ нлнмπнн ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ Table 41Φ ¢ƘŜ ŎƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǊŜǘǊƛŜǾŜŘ 
ŀƴŘ ƻōǎŜǊǾŜŘ {²9 ǾŀƭǳŜǎ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ Figure 30Φ  

 

Table 41: The results for validation period Jan 2022 - Mar 2022 

 

 

 

 

 

 

 

 

 

 

 

 

¢ƘŜ ƻǾŜǊŀƭƭ wa{9 ŦƻǊ нлнн ƛǎ отΦно ƳƳΣ ǿƘŜǊŜŀǎ ƳƻƴǘƘƭȅ ƛƴŘƛǾƛŘǳŀƭ wa{9 ǾŀƭǳŜǎ ŀǊŜ осΦту ƳƳΣ 
офΦпо ƳƳ ŀƴŘ опΦтс ƳƳ ŦƻǊ WŀƴǳŀǊȅΣ CŜōǊǳŀǊȅΣ ŀƴŘ aŀǊŎƘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ ŀǾŜǊŀƎŜ ƳƻƴǘƘƭȅ {5 
ǾŀƭǳŜǎ ŦƻǊ WŀƴǳŀǊȅΣ CŜōǊǳŀǊȅΣ ŀƴŘ aŀǊŎƘ ŀǊŜ ноΦну ŎƳΣ омΦсм ŎƳ ŀƴŘ муΦлл ŎƳΣ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ǿƘŜǊŜŀǎ 
ǘƘŜ ƻǾŜǊŀƭƭ ƳŀȄƛƳǳƳ {5 ƛǎ ƳŜŀǎǳǊŜŘ ŀǎ фтΦтл ŎƳΦ Lƴ Table 41Σ ǘƘŜ ǎǘŀǘƛǎǘƛŎǎ ŦƻǊ ǘƘŜ мтрπнлл ƳƳ 
{²9 ǊŀƴƎŜ ŀǊŜ ƴƻǘ ŘŜǊƛǾŜŘΣ ǎƛƴŎŜ ǘƘŜǊŜ ŀǊŜ ƴƻ ƛƴπǎƛǘǳ Řŀǘŀ ŀǾŀƛƭŀōƭŜ ǿƛǘƘƛƴ ǘƘƛǎ ǊŀƴƎŜ ǘƻ ŘŜǊƛǾŜ 
ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ƳŜǘǊƛŎǎΦ 

 

Range 
(mm) 

Meas. SWE 
(mm) 

Calc. SWE 
(mm) 

Stand. 
Dev. 

Data 
Count 

Mean  
Error 

0-25 26.77 0.16 0.97 944 -26.61 

25-50 49.64 40.00 5.98 24 -9.64 

50-75 62.46 63.56 7.25 114 1.11 

75-100 84.90 88.24 6.49 288 3.34 

100-125 110.08 112.91 6.53 362 2.83 

125-150 130.15 136.66 6.26 209 6.51 

150-175 135.50 158.89 8.06 38 23.40 

175-200 - - - - - 

200-225 180.99 207.00 5.66 2 26.01 

225-250 206.36 227.67 1.53 3 21.31 
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Figure 30: The calculated mean snow water equivalent obtained from H13 corresponding to measured snow water 

equivalent values for the period Jan - Mar 2022. 

 The results for the year 2022-23 

¢ƘŜ ǊŜǎǳƭǘǎ ŦƻǊ ǿƛƴǘŜǊ нлннπно ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ Table 42Φ ¢ƘŜ ŎƻƳǇŀǊƛǎƻƴ ōŜǘǿŜŜƴ ǘƘŜ ǊŜǘǊƛŜǾŜŘ 
ŀƴŘ ƻōǎŜǊǾŜŘ {²9 ǾŀƭǳŜǎ ƛǎ ǇǊŜǎŜƴǘŜŘ ƛƴ Figure 31Φ  
 

Table 42: The results for validation period Jan 2023 - Mar 2023 

 

 

 

 

 

 

 

 

 

Range 
(mm) 

Meas. SWE 
(mm) 

Calc. SWE 
(mm) 

Stand. 
Dev. 

Data 
Count 

Mean  
Error 

0-25 29.85 0.71 3.25 1123 -29.15 

25-50 45.41 38.47 7.07 45 -6.94 

50-75 66.98 64.16 6.91 94 -2.82 

75-100 74.53 89.21 6.65 218 14.67 

100-125 99.78 112.81 6.39 102 13.03 

125-150 115.68 132.58 4.72 43 16.90 

150-175 128.03 159.56 6.56 9 31.52 

175-200 148.73 196.75 1.50 4 48.02 
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Figure 31: The calculated mean snow water equivalent obtained from H13 corresponding to measured snow water 

equivalent values for the period Jan - Mar 2023. 

 

¢ƘŜ ƻǾŜǊŀƭƭ wa{9 ŦƻǊ нлно ƛǎ осΦрс ƳƳΣ ǿƘŜǊŜŀǎ ƳƻƴǘƘƭȅ ƛƴŘƛǾƛŘǳŀƭ wa{9 ǾŀƭǳŜǎ ŀǊŜ орΦмм ƳƳΣ 
оуΦнф ƳƳ ŀƴŘ ооΦут ƳƳ ŦƻǊ WŀƴǳŀǊȅΣ CŜōǊǳŀǊȅΣ ŀƴŘ aŀǊŎƘΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ ¢ƘŜ ŀǾŜǊŀƎŜ ƳƻƴǘƘƭȅ {5 
ǾŀƭǳŜǎ ŦƻǊ WŀƴǳŀǊȅΣ CŜōǊǳŀǊȅΣ ŀƴŘ aŀǊŎƘ ŀǊŜ ммΦсм ŎƳΣ ноΦлп ŎƳΣ ŀƴŘ фΦрм ŎƳΣ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ǿƘŜǊŜŀǎ 
ǘƘŜ ƻǾŜǊŀƭƭ ƳŀȄƛƳǳƳ {5 ƛǎ ƳŜŀǎǳǊŜŘ ŀǎ улΦсу ŎƳΦ 

 Case Study: H13 comparison with time series of a SPA station in Erzurum area 

!ǎ ŀ ŎŀǎŜ ǎǘǳŘȅ ŘǳǊƛƴƎ ǘƘƛǎ ǾŀƭƛŘŀǘƛƻƴΣ ǘƘŜ ǘŜƳǇƻǊŀƭ ŜǾƻƭǳǘƛƻƴ ƻŦ ǎƴƻǿ ŎƻǾŜǊ ōŜǘǿŜŜƴ WŀƴǳŀǊȅ ŀƴŘ 
aŀǊŎƘ ƻŦ ōƻǘƘ нлнн ŀƴŘ нлно ƛǎ ŜǾŀƭǳŀǘŜŘ ōȅ ŎƻƳǇŀǊƛƴƎ Řŀƛƭȅ ƛƴπǎƛǘǳ {²9 ƳŜŀǎǳǊŜƳŜƴǘǎ ŀǘ ǘƘŜ 
ƭƻŎŀǘƛƻƴ ƻŦ ŀ ǎŜƭŜŎǘŜŘ {t! ǎǘŀǘƛƻƴ όƛΦŜΦΣ {t! ǎǘŀǘƛƻƴ мтттт ƻŦ ¢{a{Σ ŎŦΦ Figure 32ύ ŀƎŀƛƴǎǘ {²9 ǾŀƭǳŜǎ 
ŦǊƻƳ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ǇƛȄŜƭ ƻŦ Iмо ǇǊƻŘǳŎǘ όŎŦΦ Figure 33ύΦ 

¢ƘŜ {ƴƻǿπtŀŎƪ !ƴŀƭȅǎŜǊ όƛΦŜΦΣ {t!ύ ƛǎ ŀƴ ŀǳǘƻƳŀǘƛŎ ƛƴπǎƛǘǳ ƳŜŀǎǳǊŜƳŜƴǘ ǎȅǎǘŜƳ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ 
ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǎƴƻǿ ŎƻǾŜǊΦ !ƭƻƴƎ ŀ Ŧƭŀǘ Ǌƛōōƻƴ ǎŜƴǎƻǊΣ ǘƘŜ ŎƻƳǇƭŜȄ ŎŀǇŀŎƛǘŀƴŎŜǎ ŀǘ ƭƻǿ ŀƴŘ ƘƛƎƘ 
ŦǊŜǉǳŜƴŎƛŜǎ ŀǊŜ ƳŜŀǎǳǊŜŘ ŦƻǊ ǊŜŀƭπǘƛƳŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ǎƴƻǿ ŘŜƴǎƛǘȅΣ ǎƴƻǿ ǿŀǘŜǊ ŜǉǳƛǾŀƭŜƴǘ 
ŀƴŘ ƭƛǉǳƛŘ ǿŀǘŜǊ ŎƻƴǘŜƴǘΦ  

{ŜǾŜǊŀƭ {t! ǎǘŀǘƛƻƴǎ ǿŜǊŜ ƛƴǎǘŀƭƭŜŘ ōȅ ¢{a{ ƛƴ нлмрΦ ¢ƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘƘŜ {t! ǎǘŀǘƛƻƴ мтттт ƛǎ ǎƛƳǇƭȅ 
ōŀǎŜŘ ƻƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ōŀǎƛŎ ŦŀŎǘǎΥ ƛύ ƛǘ ƛǎ ǿŜƭƭπƪƴƻǿƴ ōȅ ǘƘŜ ¢ǳǊƪƛǎƘ ǾŀƭƛŘŀǘƛƻƴ ǘŜŀƳ ŦƻǊ ƛǘǎ ƭƻƴƎπǘƛƳŜ 
ŎƻƴǎƛǎǘŜƴǘ ŀƴŘ ǊŜƭƛŀōƭŜ ƳŜŀǎǳǊŜƳŜƴǘǎΤ ƛƛύ ƛǘ ƛǎ ƛƴ tŀƭŀƴŘǀƪŜƴ {ƪƛ /ŜƴǘŜǊ ŀǘ ŀƴ ŀƭǘƛǘǳŘŜ ƻŦ нсмр Ƴ ƛƴ 
YŀǊŀǎǳ ōŀǎƛƴΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ǳǇǎǘǊŜŀƳ ƻŦ 9ǳǇƘǊŀǘŜǎ ōŀǎƛƴΦ ¢Ƙƛǎ ǎǘŀǘƛƻƴ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ 
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ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻƴŜ ŦƻǊ YŀǊŀǎǳ ōŀǎƛƴ ƛƴ ǘŜǊƳǎ ƻŦ {²9 ǾŀƭǳŜǎΦ  

 

Figure 32: The location and snapshots of SPA station 17777 at Palandöken Ski Center, Erzurum (altitude 2615 m). 

 

 
Figure 33: SPA station 17777, Karasu Basin, and the corresponding H13 on 26 Feb 2023. 

¢ƘŜ {²9 ƻōǎŜǊǾŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ {t! ǎǘŀǘƛƻƴ мтттт ŀǊŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ Iмо {²9 ǾŀƭǳŜǎ όŎŦΦ Figure 
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34ύΦ ¢ƘŜ Iмо {²9 ǳƴŘŜǊŜǎǘƛƳŀǘƛƻƴ ŦƻǊ aŀǊŎƘ ŀƴŘ !ǇǊƛƭ ƛǎ ŎƭŜŀǊƭȅ ǎŜŜƴ ƛƴ Figure 34Φ Lǘ Ŏŀƴ ōŜ 
ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ Iмо ŎŀǘŎƘŜǎ ǘƘŜ ǎƛƎƴŀǘǳǊŜ ƻŦ ǘƘŜ ǎƴƻǿ ŀǘ ǘƘŜ ǎǘŀǘƛƻƴΦ 5ǳǊƛƴƎ ǘƘŜ ŘǊȅ ǎƴƻǿ ŘǳǊŀǘƛƻƴΣ 
ŦǊƻƳ 5ŜŎŜƳōŜǊ ǘƻ WŀƴǳŀǊȅΣ Iмо {²9 ǾŀƭǳŜǎ ƳŀǘŎƘ ǊŀǘƘŜǊ ǿŜƭƭ ǿƛǘƘ ǘƘŜ ƻōǎŜǊǾŜŘ {²9 ǾŀƭǳŜǎ ŀǘ ǘƘŜ 
ǎǘŀǘƛƻƴΦ 
 

 

Figure 34: SWE and snow depth measurements from SPA station 17777 versus H13 SWE values. 

²ƘŜƴ ǘƘŜ ǎƴƻǿ ƎŜǘǎ ǿŜǘ ƛƴ ǘƘŜ ǎǇǊƛƴƎ ƳƻƴǘƘǎ ƻŦ aŀǊŎƘ ŀƴŘ !ǇǊƛƭΣ Iмо {²9 ǾŀƭǳŜǎ ŀǊŜ ƭƻǿŜǊ ǘƘŀƴ 
ǘƘŜ ƳŜŀǎǳǊŜŘ {²9 ǾŀƭǳŜǎΣ ƛƴŘƛŎŀǘƛƴƎ ŀƴ ǳƴŘŜǊŜǎǘƛƳŀǘƛƻƴ ƻŦ {²9 ŦƻǊ ǾŀƭǳŜǎ ƭŀǊƎŜǊ ǘƘŀƴ мрл ƳƳΦ ¢Ƙƛǎ 
ƛǎ ŀ ǘȅǇƛŎŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ ǘƘŜ ŀƭƎƻǊƛǘƘƳ ǎƛƴŎŜ ǿƛǘƘ ƭŀǊƎŜ ǾŀƭǳŜǎ ƻŦ {²9Σ ǘƘŜ ǎƛƎƴŀƭ ƻŦ ǘƘŜ ǊŀŘƛƻƳŜǘŜǊ ƛǎ 
ǎŀǘǳǊŀǘŜŘΦ ! ǎƛƴƎƭŜ ǎƴƻǿ ƭŀȅŜǊ ŜƳƛǎǎƛƻƴ ƳƻŘŜƭ ƛǎ ǳǎŜŘ ƛƴ ǘƘŜ ŀƭƎƻǊƛǘƘƳΣ ǿƘƛŎƘ ƭƛƳƛǘǎ ǘƘŜ ǇǊƻŘǳŎǘ {²9 
ǾŀƭǳŜǎ ŦƻǊ ǘƘŜ ǎƴƻǿ ŘŜǇǘƘ ƭŀǊƎŜǊ ǘƘŀƴ млл ŎƳ όŎŦΦ !¢.5 ŀƴŘ t¦a ƻŦ IмоύΦ ¢Ƙƛǎ ŜȄŜƳǇƭƛŦƛŜǎ ǘƘŜ 
ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŜȄŜǊŎƛǎƛƴƎ Ŏŀǳǘƛƻƴ ǿƘŜƴ ǳǘƛƭƛȊƛƴƎ ǘƘŜ Iмо ǇǊƻŘǳŎǘ ŘǳǊƛƴƎ ǘƘŜ ǎǇǊƛƴƎ ǎŜŀǎƻƴΣ 
ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ŎƻƴŘƛǘƛƻƴǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ōȅ ōƻǘƘ ƘƛƎƘƭȅ ǎŀǘǳǊŀǘŜŘΣ ǿŜǘ ǎƴƻǿ ŀƴŘ ŀ ǎǳōǎǘŀƴǘƛŀƭ {ƴƻǿ 
²ŀǘŜǊ 9ǉǳƛǾŀƭŜƴǘ ό{²9ύ ŜȄŎŜŜŘƛƴƎ мрл ƳƳΦ 

¢ƘŜ ƳŀȄƛƳǳƳ ǎƴƻǿ ŘŜǇǘƘ ƻōǎŜǊǾŜŘ ŀǘ ǘƘŜ {t! ǎǘŀǘƛƻƴ мтттт ƛƴ нлнн ƛǎ мро ŎƳΣ ƻƴ нп aŀǊŎƘ нлннΦ 
CƻǊ нлноΣ ǘƘŜ ƳŀȄƛƳǳƳ ǎƴƻǿ ŘŜǇǘƘ ƛǎ ƳŜŀǎǳǊŜŘ ŀǎ мно ŎƳ мо !ǇǊ нлно ƻƴ όŎŦΦ Figure 34ύΦ 

 Conclusions 

¢ƘŜ ŀƳƻǳƴǘ ƻŦ ƎǊƻǳƴŘ Řŀǘŀ ǳǎŜŘ ƛƴ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ǎǘǳŘȅ ƛǎ ƭƛƳƛǘŜŘΦ  !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ƎǊƻǳƴŘ 
ƳŜŀǎǳǊŜƳŜƴǘǎ ŀǊŜ ƴƻǘ ŜǾŜƴƭȅ ŘƛǎǘǊƛōǳǘŜŘ ǿƛǘƘƛƴ ǘƘŜ ǊŜǎƻƭǳǘƛƻƴ ŜƭŜƳŜƴǘǎΤ ǘƘŜǊŜŦƻǊŜΣ ǘƘŜ ǿƘƻƭŜ ŀǊŜŀ 
ƻŦ ƛƴŘƛǾƛŘǳŀƭ ŦƻƻǘǇǊƛƴǘ ƛǎ ƴƻǘ ŜȄŀƳƛƴŜŘΦ ¢ƘŜ ŎƻŀǊǎŜ ǎǇŀǘƛŀƭ ǊŜǎƻƭǳǘƛƻƴ ŀƴŘ ǘƘŜ ǇŜƴŜǘǊŀǘƛƻƴ 
ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ {{aLκ{ ƛƴǎǘǊǳƳŜƴǘ ŦƻǊ ǎƘŀƭƭƻǿ ŀƴŘ ŘŜŜǇ ǎƴƻǿ ƭŜŀŘ ǳƴŘŜǊ ŀƴŘ ƻǾŜǊ ŜǎǘƛƳŀǘƛƻƴ 
ƛƴ ǘƘŜ {²9 ǊŜǘǊƛŜǾŀƭΦ ¢ƘŜ ƻǾŜǊŀƭƭ wa{9ǎ ŦƻǊ нлнн ŀƴŘ нлно ŀǊŜ отΦно ƳƳ ŀƴŘ осΦрс ƳƳΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 
¢ƘŜ ǘƘǊŜǎƘƻƭŘ ǳǎŜǊ ǊŜǉǳƛǊŜƳŜƴǘ ƻŦ пр ƳƳ ŦƻǊ ǘƘŜ Ƴƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎ ƛǎ ǎŀǘƛǎŦƛŜŘΦ   

wŜŦŜǊǊƛƴƎ ǘƻ ōƻǘƘ Table 41 ŀƴŘ Figure 30Σ ƻƴŜ Ŏŀƴ ǎŜŜ ǘƘŜ ƻǾŜǊŜǎǘƛƳŀǘƛƻƴ ƻŦ {²9 ōŜƭƻǿ ǘƘŜ рл ƳƳ 
{²9 ǊŀƴƎŜ ƛƴǘŜǊǾŀƭΦ ²ƘŜƴ ƎǊƻǳƴŘ ǘǊǳǘƘ {²9 ƛǎ ōŜǘǿŜŜƴ рл ƳƳ ŀƴŘ мрл ƳƳΣ Iмо Ŧƻƭƭƻǿǎ ŀ 
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ŎƻƴǎƛǎǘŜƴǘ ǘǊŜƴŘ ŀƭƻƴƎ ǘƘŜ мΥм ǊŜŦŜǊŜƴŎŜ ƭƛƴŜΦ CƻǊ ƎǊƻǳƴŘ ǘǊǳǘƘ {²9 ǾŀƭǳŜǎ ŀōƻǾŜ мрл ƳƳΣ ŀƴ 
ŀǇǇŀǊŜƴǘ ǳƴŘŜǊŜǎǘƛƳŀǘƛƻƴ ƛǎ ŜǾƛŘŜƴǘ ŦƻǊ IмоΣ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ǘƘŜ {²9 ǊŀƴƎŜǎ ƎǊŜŀǘŜǊ ǘƘŀƴ мтр ƳƳΤ 
ƘƻǿŜǾŜǊΣ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƛƴπǎƛǘǳ Řŀǘŀ ŀōƻǾŜ ǘƘƛǎ ǊŀƴƎŜ ƛǎ ǎƻ ƭƛƳƛǘŜŘ ǘƘŀǘ ŘǊŀǿƛƴƎ ŀ ŦŀƛǊ ŎƻƴŎƭǳǎƛƻƴ ŦƻǊ 
ǘƘŜ ōŜƘŀǾƛƻǳǊ ƻŦ Iмо ƛƴ ǘƘƛǎ ǊŀƴƎŜ ōŜŎƻƳŜ ŘƛŦŦƛŎǳƭǘΦ ! ǎƛƳƛƭŀǊ ǎƛǘǳŀǘƛƻƴ ƛǎ ŀƭǎƻ ƻōǎŜǊǾŜŘ ŦƻǊ ǘƘŜ 
ǾŀƭƛŘŀǘƛƻƴ ǇŜǊƛƻŘ ƻŦ нлно όŎŦΦ Table 42 ŀƴŘ Figure 31ύΦ ²ƘŜƴ ǘƘŜ ƳƻƴǘƘƭȅ ŀǾŜǊŀƎŜ {5 ǾŀƭǳŜǎ ƛƴ нлнн 
ŀƴŘ нлно ŀǊŜ ŎƻƳǇŀǊŜŘΣ ƛǘ ƛǎ ƴƻǘƛŎŜŀōƭŜ ǘƘŀǘ ƭŜǎǎ ǎƴƻǿ ƛǎ ƻōǎŜǊǾŜŘ ƛƴ нлно ƻǾŜǊ ¢ǳǊƪŜȅ όŎŦΦ Figure 
35ύΦ 

 

 
Figure 35: Monthly-based average snow depths for both 2021-2022 and 2022-2023 snow seasons over Turkey 
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6.5.1.3 Validation results in Poland 

Statistical scores of H13 product validation for SD > 2 mm, in the snow period that goes from 

December 2021 to February 2022 is presented in Table 43. 

Table 43: Statistical score for validation period December 2021ï February 2022 for Poland 

Statistics Scores 

Number of cases 370 

Standard Deviation 6.3 

Correlation Coefficient 0.69 

Root Mean Square Error (mm) 9.3 

 

Statistical scores of H13 product validation for SD > 2 mm, in the snow period that goes from 

December 2022 to March 2023 is presented in Table 44. 

Table 44: Statistical score for validation period December 2022ï March 2023 for Poland 

Statistics Scores 

Number of cases 550 

Standard Deviation 11.2 

Correlation Coefficient 0.85 

Root Mean Square Error (mm) 11.2 

 

 

Scores for continuous statistics suggest good correspondence of SWE values derived from H13 

product and ground measurement. Both winters 2021-22 and 2022-23 had not a very good snow 

cover as winter 2020-нмΣ ōǳǘ ƛƴ ǘƘŜ ŎŀǎŜ ŎƻƴǎƛŘŜǊŜŘΣ ǘƘŜ ǘǿƻ ƻǾŜǊŀƭƭ wa{9Ωǎ ƻŦ фΣо ŀƴŘ ммΣн ŀǊŜ very 

good and at target levels for product performances. 
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6.5.1.4 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 2021 to April 2022 and the results are presented in Table 45. 

Table 45: Statistical scores for validation period December 2021 ï April 2022 for Germany 

Statistics Scores 

Number of cases 642 

Standard Deviation 20.4 

Correlation Coefficient 0.22 

Root Mean Square Error (mm) 35.9 

 

 

Statistical scores of H13 product are validated only for 20 mm < SWE(H13) < 100 mm, in the snow 

period that goes from November 2022 to March 2023 and the results are presented in Table 46. 

Table 46: Statistical scores for validation period November 2022 ï March 2023 for Germany 

Statistics Scores 

Number of cases 619 

Standard Deviation 20.7 

Correlation Coefficient 0.53 

Root Mean Square Error (mm) 21.2 

 

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 35.9 and 21.2 mm for the 2 winter periods are above the threshold, even with a slightly 

better performance of product H13 in winter 2022-23, that can be maybe attributed to a more 

homogeneous snow cover.  
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6.5.1.5 Conclusions: Product requirement compliance 

As shown in Table 47, 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 and above target 

levels in Poland. Since the SWE product is developed for dry snow conditions, validation period is 

limited to some winter months, as especially in the beginning of winter there were some months 

with very little snow (or even without), and in spring snow gets very wet in some areas (see Turkey 

validation and case study). In Finland the whole period is considered, as in this area snow cover is 

more stable and drier, till snow melting in spring. 

In this validation RMSE values around 37 mm are obtained for the mountainous areas of Turkey and 

an average RMSE of 22 to 25 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 of Poland. 

The reported Finnish and Turkish analysis show as usual a underestimation when SWE values are 

larger than 150 mm, and a general overestimation in case of low snow depths. 

 

Table 47: Compliance analysis for product H13 

Between target 

and optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded 

ōȅ җ рл ҈ 

 

Product requirements for H13  RMSE (mm) 
 

threshold target optimal AVERAGE Poland Finland Turkey Germany 

Winter 2021-22 

N. samples 
          

 

Mountainous Area 45 mm 25 mm 15 mm 37.2   37.2  

Flat Area  40 mm 20 mm 10 mm 24.9 9.3 29.5  35.9 

Winter 2022-23  

N. samples 
       

 

Mountainous Area 45 mm 25 mm 15 mm 36.6   36.6  

Flat Area 40 mm 20 mm 10 mm 22.2 11.2 34.3  21.2 

 

 

 

6.5.2 Quality assessment for product SE-D-SEVIRI (H34) 

 



 

Operations Report 

2023 S1/S2 

Doc. No: SAF/HSAF/OpRep/2023_S1_S2 

Version: 2.0 

Date: 22/05/2024 

Page: 118/195 
 

 

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 01/06/2021 ς 31/05/2023 

Q.A. methods applied Multi-categorical statistics POD, FAR (Probability of Detection, False 

Alarm Rate) 

Contributing countries BE, DE, FL, IT, PL, TU 

Contributing institutes CIMA 

 

In this Chapter, the validation results of product SE-D-SEVIRI (H34) long statistics analysis for the 

period 1/06/2021-31/05/2023 are reported, thus the 2 winter seasons (1.10.2021ς 31.05.2022 and 

1.10.2022-31.05.2023) are considered. 

SE-D-SEVIRI (Snow Detection by VIS/IR radiometry covering full MSG Disk, in this report named 

discussed with the 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 fully operational and as it is the full disk extension of the operational product H10, it is 

considered the snow detection-target product for validation purposes during CDOP4. 

Exactly as done in OR11, in OR13 H34 is validated over Europe using ground station data of 6 

countries.  

In addition, as product H34 has full disk coverage, a Satellite based validation, using Sentinel2a data, 

is performed over selected extra-H SAF areas by CIMA. The full details of this validation are in Annex 

1. 

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. 
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In Turkey also a separate Sentinel2a based validation is provided, which is a good case study for 

evaluation of product performance over same areas with different methods. The full details of this 

very interesting comparison are in Annex 2. 

The two winter seasons 2021-22 and 2022-23 were often scarcely snowed seasons and therefore in 

some countries only some core-winter months will be considered: detecting large scale snow cover 

with ground data is very difficult, and prone to errors in months with no or very patchy snow cover. 

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 displayed in Table 48 (requirements for mountainous 

areas)  and Table 49 (requirements for flat/forested areas) 

Table 48: Product requirements for product SE-D-SEVIRI in Mountainous areas 

Score Threshold Target Optimal 

POD 0.60 0.70 0.99 

FAR 0.30 0.20 0.05 

 

Table 49: Product requirements for product SE-D-SEVIRI in Flat/Forest areas 

Score Threshold Target Optimal 

POD 0.80 0.85 0.99 

FAR  0.20 0.15 0.05 
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6.5.2.1 Validation for flat areas of Belgium 

 

Validation over Belgium is performed in the two winter seasons 2021-22 and 2022-23 from 

November to March. Even in these reduced winter seasons, the snow scarcity over western Europe 

led to bad statistics in several months, with no snow observed at all. For these reasons only 3 months 

will be considered in the total statistics: Jan 22, Dec 22 and Jan 23. 

Table 50: Validation results for 2021-2022 winter season in Belgium. 

flat area Nov 21 Dec 21 Jan 22 Feb 22 Mar 22 Total 

hits 0 0 3 0 0 3 

false alarms 4 11 1 0 0 1 

misses 0 0 0 0 0 0 

corr negatives 355 156 242 589 1019 242 

numbers of obs 359 167 246 589 1019 246 

POD NA NA 1,00 NA NA 1,00 

FAR 1,00 1,00 0,25 NA NA 0,25 

csi 0,00 0,00 0,75 NA NA 0,75 

pofd 0,01 0,07 0,00 0,00 0,00 0,00 

acc 0,99 0,93 1,00 1,00 1,00 1,00 

hss 0,00 0,00 0,86 NA NA 0,86 

 

Table 51: Validation results for 2022-2023 winter season in Belgium. 

flat area Nov 22 Dec 22 Jan 23 Feb 23 Mar 23 Total 

hits 0 8 16 0 0 24 

false alarms 1 46 11 0 0 57 

misses 0 0 0 0 0 0 

corr negatives 465 151 189 463 419 340 

numbers of obs 466 205 216 463 419 421 

POD NA 1,00 1,00 NA NA 1,00 

FAR 1,00 0,85 0,41 NA NA 0,70 

csi 0,00 0,15 0,59 NA NA 0,30 

pofd 0,00 0,23 0,06 0,00 0,00 0,14 

acc 1,00 0,78 0,95 1,00 1,00 0,86 

hss 0,00 0,20 0,72 NA NA 0,40 

 

With these limitations, a very good POD of 1 is calculated in the 3 months, whereas FAR shows large 

variations going from 0,25 to a 0,85. Despite that, the overall product performances can be seen as 

very good, as displayed at the many correct negatives: a very good ACC index of 1 is calculated in 

most of the months, even in those with no hits and therefore no appliable POD and FAR.  
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6.5.2.2 Validation for Germany 

 

Validation over Germany is performed in the 2 winter periods of December to April 2021-22 and 

December to March 2022-23. March 2022 in flat areas is discarded from statistic due to no hits and 

to few snow detection. Results are shown separated for flat and mountainous areas. 

Table 52: Validation results for 2021-2022 winter season in Germany, flat areas. 

flat area Dec 21 Jan 22 Feb 22 Mar 22 Apr 22 Total 

hits 1114 994 398 0 194 2700 

false alarms 52 70 73 30 70 295 

misses 1217 1455 454 8 80 3214 

correct negatives 4516 6806 7550 9445 8836 37153 

numbers of obs 6899 9325 8475 9483 9180 43362 

POD 0,48 0,41 0,47 NA 0,71 0,46 

FAR 0,04 0,07 0,15 1 0,27 0,10 

csi 0,47 0,39 0,43 0 0,56 0,43 

pofd 0,01 0,01 0,01 0,00 0,01 0,01 

acc 0,82 0,84 0,93 1,00 0,98 0,80 

hss 0,53 0,48 0,57 0,00 0,71 0,55 

 

Table 53: Validation results for 2021-2022 winter season in Germany, mountain areas. 

mountain area Dec 21 Jan 22 Feb 22 Mar 22 Apr 22 Total 

hits 307 298 204 41 46 896 

false alarms 113 154 171 84 46 568 

misses 28 16 10 58 55 167 

correct negatives 118 121 147 406 423 1215 

numbers of obs 566 589 532 589 570 2846 

POD 0,92 0,95 0,95 0,41 0,46 0,84 

FAR 0,27 0,34 0,46 0,67 0,50 0,39 

csi 0,69 0,64 0,53 0,22 0,31 0,55 

pofd 0,49 0,56 0,54 0,17 0,10 0,32 

acc 0,75 0,71 0,66 0,76 0,82 0,47 

hss 0,45 0,40 0,37 0,22 0,37 0,57 
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Table 54: Validation results for 2022-2023 winter season in Germany, flat areas. 

flat area Dec 22 Jan 23 Feb 23 Mar 23 Total 

hits 2264 971 623 298 4156 

false alarms 42 57 66 145 310 

misses 1865 870 494 79 3308 

correct negatives 4571 6872 6804 8344 26591 

numbers of obs 8742 8770 7987 8866 42654 

POD 0,55 0,53 0,56 0,80 0,56 

FAR 0,02 0,06 0,10 0,33 0,07 

csi 0,54 0,51 0,53 0,57 0,53 

pofd 0,01 0,01 0,01 0,02 0,01 

acc 0,78 0,90 0,93 0,97 0,61 

hss 0,55 0,62 0,65 0,71 0,61 

 

Table 55: Validation results for 2022-2023 winter season in Germany, mountain areas. 

mountain area Dec 22 Jan 23 Feb 23 Mar 23 Total 

hits 121 107 108 69 405 

false alarms 11 44 40 24 119 

misses 34 20 3 24 81 

correct negatives 144 139 129 193 605 

numbers of obs 310 310 280 310 1210 

POD 0,78 0,84 0,97 0,74 0,83 

FAR 0,08 0,29 0,27 0,26 0,23 

csi 0,73 0,63 0,72 0,59 0,67 

pofd 0,07 0,24 0,24 0,11 0,16 

acc 0,85 0,79 0,85 0,85 0,56 

hss 0,71 0,59 0,70 0,63 0,68 

 

In sum, in the mountainous parts, POD are good and above threshold and near to target levels, 

whereas FAR values are higher, especially in Winter 21-22. In the flat areas, FAR is very good, 

whereas POD in the two considered winter seasons suffer probably from a very patchy snow cover. 

In these cases, as usual, a point validation with ground station is not optimal, largely due to the fact 

that it is not representative of a large-scale snow cover. 
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6.5.2.3 Validation for Poland 

 

Validation over Poland is performed in the 2 winter periods of November to March 2021-22 and 

2022-23. Results are shown separated for flat and mountainous areas. 

 

Table 56: Validation results for 2021-2022 winter season in Poland, flat areas. 

flat area Nov 21 Dec 21 Jan 22 Feb 22 Mar 22 Total 

hits 70 1639 785 274 46 2814 

false alarms 68 267 391 171 68 965 

misses 4 124 108 134 94 464 

correct negatives 1555 213 503 1625 2550 6446 

numbers of obs 1697 2243 1787 2204 2758 10689 

pod 0,95 0,93 0,88 0,67 0,33 0,86 

far 0,49 0,14 0,33 0,38 0,60 0,26 

csi 0,49 0,81 0,61 0,47 0,22 0,66 

pofd 0,04 0,56 0,44 0,10 0,03 0,13 

acc 0,96 0,83 0,72 0,86 0,94 0,87 

hss 0,64 0,42 0,44 0,56 0,33 0,70 

 

Table 57: Validation results for 2021-2022 winter season in Poland, mountain areas. 

mountain area Nov 21 Dec 21 Jan 22 Feb 22 Mar 22 Total 

hits 9 210 143 223 153 738 

false alarms 14 4 10 0 29 57 

misses 20 65 90 43 238 456 

correct negatives 190 1 15 0 19 225 

numbers of obs 233 280 258 266 439 1476 

pod 0,31 0,76 0,61 0,84 0,39 0,62 

far 0,61 0,02 0,07 0,00 0,16 0,07 

csi 0,21 0,75 0,59 0,84 0,36 0,59 

pofd 0,07 0,80 0,40 NA 0,60 0,20 

acc 0,85 0,75 0,61 0,84 0,39 0,65 

hss 0,27 -0,01 0,09 0,00 -0,07 0,27 
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Table 58: Validation results for 2022-2023 winter season in Poland, flat areas. 

flat area Nov 22 Dec 22 Jan 23 Feb 23 Mar 23 Total 

hits 63 907 110 977 188 2245 

false alarms 73 118 92 181 124 588 

misses 13 67 34 80 150 344 

correct negatives 1273 374 711 529 2342 5229 

numbers of obs 1422 1466 947 1767 2804 8406 

pod 0,83 0,93 0,76 0,92 0,56 0,87 

far 0,54 0,12 0,46 0,16 0,40 0,21 

csi 0,42 0,83 0,47 0,79 0,41 0,71 

pofd 0,05 0,24 0,11 0,25 0,05 0,10 

acc 0,94 0,87 0,87 0,85 0,90 0,89 

hss 0,56 0,71 0,56 0,69 0,52 0,75 

 

Table 59: Validation results for 2022-2023 winter season in Poland, mountain areas. 

mountain area Nov 22 Dec 22 Jan 23 Feb 23 Mar 23 Total 

hits 12 77 80 254 46 469 

false alarms 7 6 24 3 18 58 

misses 28 70 62 31 142 333 

correct negatives 105 33 42 3 69 252 

numbers of obs 152 186 208 291 275 1112 

pod 0,30 0,52 0,56 0,89 0,24 0,58 

far 0,37 0,07 0,23 0,01 0,28 0,11 

csi 0,26 0,50 0,48 0,88 0,22 0,55 

pofd 0,06 0,15 0,36 0,50 0,21 0,19 

acc 0,77 0,59 0,59 0,88 0,42 0,65 

hss 0,29 0,23 0,17 0,12 0,03 0,31 

 

 

In all months considered there is a good number of cases. The results for POD are good in flat areas 

and less in Mountains, and the opposite is true for FAR indexes.  

Problems in this Country arise especially in autumn and in spring, as it is usual with this ground-

based validation, that requires the rather stable and homogenous snow cover that is more often 

found in winter.  
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6.5.2.4 Validation for flat areas of Finland 

 

Validated months are from October to May, for the full winter seasons of 2021-22 and 2022-23. 
Some missing data from November to January are due to winter darkness in high latitudes, but all 
data are considered in the totals. Results of validations for the winter seasons are shown in Table 
60 and Table 61. 

Table 60: Validation results for 2021-2022 winter season in Finland 

flat area Oct 21 Nov 21 Dec 21 Jan 22 Feb 22 Mar 22 Apr 22 May 22 Total 

hits 49 0 0 13 655 2413 1154 189 4473 

false alarms 109 34 0 0 0 11 49 55 258 

misses 0 0 0 0 0 35 161 48 244 

corr negatives 293 37 0 0 0 2 249 1850 2431 

numbers of obs 451 71 0 13 655 2461 1613 2142 7406 

POD 1,00 NA NA 1,00 1,00 0,99 0,88 0,80 0,95 

FAR 0,69 1,00 NA 0,00 0,00 0,01 0,04 0,23 0,06 

csi 0,31 0,00 NA 1,00 1,00 0,98 0,85 0,65 0,90 

pofd 0,27 0,48 NA NA NA 0,85 0,16 0,03 0,10 

acc 0,76 0,52 NA 1,00 1,00 0,98 0,87 0,95 0,93 

hss 0,37 0,00 NA NA NA 0,07 0,62 0,76 0,85 

 
 

Table 61: Validation results for 2022-2023 winter season in Finland 

flat area Oct 22 Nov 22 Dec 22 Jan 23 Feb 23 Mar 23 Apr 23 May 23 Total 

hits 0 0 0 15 821 1989 2082 140 5047 

false alarms 224 10 0 7 13 2 37 41 334 

misses 0 0 0 1 2 29 163 68 263 

corr negatives 588 60 0 2 2 0 455 2441 3548 

numbers of obs 812 70 0 25 838 2020 2737 2690 9192 

POD NA NA NA 0,94 1,00 0,99 0,93 0,67 0,95 

FAR 1,00 1,00 NA 0,32 0,02 0,00 0,02 0,23 0,06 

csi 0,00 0,00 NA 0,65 0,98 0,99 0,91 0,56 0,89 

pofd 0,28 0,14 NA 0,78 0,87 1,00 0,08 0,02 0,09 

acc 0,72 0,86 NA 0,68 0,98 0,99 0,93 0,96 0,94 

hss 0,00 0,00 NA 0,19 0,21 0,00 0,78 0,70 0,87 

 

POD and FAR are very good and close to optimal values in both seasons: product H34 has very good 
performances in these Nordic, flat and forested areas, where a more homogenous and stable snow 
cover during the winter months is present, as opposed to western and southern Europe. Validation 
over Russia and Belarus with Sentinel2 data shows very similar values of POD and FAR.  
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6.5.2.5 Validation for mountainous areas of Italy 

 

Validation is performed in the winter periods of December to March 2021-22 and 2022-23; two 

seasons with very few good snow cases in the mountainous areas of the Italian Alps, and even more 

problematic ones in the Appennines areas, where snow observation is also hindered from very 

dense forested areas. As usual only a selection of days is considered, as snow detected by weather 

stations in the Alps and Appennines, with large valley and steep terrain, are not representative for 

a large-scale snow cover detected by satellites. 

 

Table 62: Validation results for 2021-2022 and 2022-23 winter seasons in Italy. 

mountaineous 
area 

Winter 
2021-22 

Winter 
2022-23 

hits 616 973 

false alarms 33 21 

misses 518 487 

corrnegatives 541 354 

numbers of obs 1708 1835 

POD 0,54 0,67 

FAR 0,05 0,02 

pofd 0,06 0,06 

acc 0,68 0,72 

 

 

POD is above threshold in winter 2021-22 and below threshold in winter 2022-23. FAR is in both 

seasons very good and at optimal levels. The low performances of POD in 2021-22 is due to a very 

inhomogeneous, wet and patchy snow cover, especially over the Appennines in central Italy, where 

a Mediterranean climate is found, as opposed to the more continental-European climate of the Alps. 
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6.5.2.6 Validation for mountainous areas of Turkey 

 
 

Validated months are from November to May, for the winter seasons of 2021-22 and 2022-23. In 
this period all data are considered in the totals. Results of validations for the winter seasons are 
shown in Table 63 and Table 64. 
 

Table 63: Validation results for 2021-2022 winter season in Turkey 

mountaineous area Nov 21 Dec 21 Jan 22 Feb 22 Mar 22 Apr 22 May 22 Total 

hits 1 590 813 1471 763 337 5 3980 

false alarms 2 118 31 9 99 156 26 441 

misses 21 130 123 294 165 348 83 1164 

corr negatives 39 290 54 46 157 776 527 1889 

numbers of obs 63 1128 1021 1820 1184 1617 641 7474 

POD 0.05 0.82 0.87 0.83 0.82 0.49 0.06 0.77 

FAR 0.67 0.17 0.04 0.01 0.11 0.32 0.84 0.10 

csi 0.04 0.70 0.84 0.83 0.74 0.40 0.04 0.71 

pofd 0.05 0.29 0.36 0.16 0.39 0.17 0.05 0.19 

acc 0.63 0.78 0.85 0.83 0.78 0.69 0.83 0.79 

hss 0.05 0.58 0.37 0.20 0.46 0.43 0.07 0.54 

 
 

Table 64: Validation results for 2022-2023 winter season in Turkey 

mountaineous area Nov 22 Dec 22 Jan 23 Feb 23 Mar 23 Apr 23 May 23 Total 

hits 11 135 380 1567 210 89 3 2395 

false alarms 0 15 34 54 42 9 0 154 

misses 4 88 317 291 234 133 29 1096 

corr negatives 0 16 109 114 133 55 11 438 

numbers of obs 15 254 840 2026 619 286 43 4083 

POD 0.73 0.61 0.55 0.84 0.47 0.40 0.09 0.69 

FAR 0.00 0.10 0.08 0.03 0.17 0.09 0.00 0.06 

csi 0.73 0.57 0.52 0.82 0.43 0.39 0.09 0.66 

pofd NaN 0.48 0.24 0.32 0.24 0.14 0.00 0.26 

acc 0.73 0.59 0.58 0.83 0.55 0.50 0.33 0.69 

hss 0.00 0.16 0.23 0.35 0.27 0.20 0.05 0.26 

 
 

Both POD and FAR are good, and FAR close to optimal values in both seasons. Product H34 has good 
performances in these mountainous areas, even with complex orography, due to the dedicated 
algorithm which merges the mountainous product with the flat-area product. 
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In addition to the ground station-based validation, a Sentinel2 based validation for the same areas 
is performed. The results of this validations for the winter seasons are shown in Table 65 and Table 
66. 
 

Table 65: Validation results for 2021-2022 winter season in Turkey using Sentinel2 reference data. 

mountaineous area Nov 21 Dec 21 Jan 22 Feb 22 Mar 22 Apr 22 May 22 Total 

hits 59 4758 2031 3436 2173 1863 65 14385 

false alarms 58 1439 252 810 383 932 84 3958 

misses 103 376 36 65 65 277 65 987 

corr negatives 11620 3553 326 623 734 5816 7281 29953 

numbers of obs 11840 10126 2645 4934 3355 8888 7495 49283 

POD 0.36 0.93 0.98 0.98 0.97 0.87 0.50 0.94 

FAR 0.50 0.23 0.11 0.19 0.15 0.33 0.56 0.22 

csi 0.27 0.72 0.88 0.80 0.83 0.61 0.30 0.74 

pofd 0.00 0.29 0.44 0.57 0.34 0.14 0.01 0.12 

acc 0.99 0.82 0.89 0.82 0.87 0.86 0.98 0.90 

hss 0.42 0.64 0.63 0.49 0.68 0.66 0.46 0.78 

 
 

Table 66: Validation results for 2022-2023 winter season in Turkey using Sentinel2 reference data. 

mountaineous area Nov 22 Dec 22 Jan 23 Feb 23 Mar 23 Apr 23 May 23 Total 

hits 365 698 2502 10153 176 256 86 14236 

false alarms 224 842 1599 2625 156 394 193 6033 

misses 114 269 507 184 84 94 93 1345 

corr negatives 10377 9355 12945 1919 1900 2901 5633 45030 

numbers of obs 11080 11164 17553 14881 2316 3645 6005 66644 

POD 0.76 0.72 0.83 0.98 0.68 0.73 0.48 0.91 

FAR 0.38 0.55 0.39 0.21 0.47 0.61 0.69 0.30 

csi 0.52 0.39 0.54 0.78 0.42 0.34 0.23 0.66 

pofd 0.02 0.08 0.11 0.58 0.08 0.12 0.03 0.12 

acc 0.97 0.90 0.88 0.81 0.90 0.87 0.95 0.89 

hss 0.67 0.50 0.63 0.48 0.54 0.44 0.35 0.72 

 
 

Results for POD are better than the ground-based validation, FAR index worser. Full discussion of 

these interesting results is found in Annex 2. 
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6.5.2.7 Validation using SENTINEL-2 satellite data for extra H-SAF areas by CIMA 

 
¢Ƙƛǎ ǎŜŎǘƛƻƴ ƛǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǘƘŜ ǊŜǇƻǊǘ ά±ŀƭƛŘŀǘƛƻƴ ƻŦ I {!C SE-D-SEVIRI (H34) Snow Product using 
Sentinel-2 Level-2 Scene Classifications over Caucasus, Belarus-Russia, and Lebanon (Oct. 2021 - 
aŀȅ нлноύύέΣ ōȅ CǊŀƴŎŜǎŎƻ !ǾŀƴȊƛ ŀƴŘ {ƛƳƻƴŜ DŀōŜƭƭŀƴƛ ƻŦ /La! ǊŜǎŜŀǊŎƘ ŎŜƴǘǊŜΦ 
The original Report is presented in Annex 1: a summary of the methods and the result of the 
validation is given below. 
 
In this report, the validation methodology for H10 that in Piazzi et al. (2019) was applied, and we 

compared SCA maps derived from H34 vs. SCA maps derived from Sentinel-2. The validation period 

included the 2021-2022 and 2022-2023 snow seasons, areas of interest were the Caucasus 

Mountain range, Belarus & Russia, and Lebanon/Middle East. These areas of interest include a 

mixture of predominantly flat areas (Belarus & Russia) and predominantly mountainous areas 

(Caucasus and Mount Lebanon). Climates are also markedly different, with Belarus & Russia, 

Caucasus, and Mount Lebanon falling in the Boreal, Boreal-to-Polar, and Warm-Temperature-to-

Arid regions according to the Köppen- Geiger climate map. 

The selection of the Sentinel-2 tiles over each area of interest, to be compared with H34, was 

performed by seeking a tradeoff between extensively assessing H34 performance and limiting 

computational times. As a result, tile selection in Caucasus focused on a selection of 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, 4 tiles in the Caucasus 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://browser.dataspace.copernicus.eu/. Figure 36 reports the 

location of each tile, while Table 67 summarizes how many maps for each tile we considered (after 

filtering images with cloud cover above 20%) and the corresponding orbit.  

 

 

  

https://browser.dataspace.copernicus.eu/
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Figure 36: Location of validation regions with selected Sentinel 2 tiles 

 

Table 67: Considered Sentinel-2 tiles, satellite orbit, and number of images for each area of interest. Images cover the 

period October 1, 2021 through May 31, 2022, as well as October 1, 2022 through May 31, 2023, and were filtered to discard 

those with overall cloud cover above 20%. 

Area of interest Tile Orbit # of images 

Lebanon 37SBS 121 40 

37SBT 121 51 

Caucasus 37TGH 78 17 

38TLN 35 23 

38TNM 135 21 

38TPM 135 25 

Belarus & Russia 35UNB 93 17 

35UPA 93 13 

35UPB 93 14 

36UUF 50 11 

36UVF 7 10 

36UVG 7 9 

36UUG 50 13 

36UWF 7 6 

36UWG 7 8 

Total 278 
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Accuracy metrics in Table 68 confirm the generally good performance of H34 in detecting snow 

conditions over all regions.  

 
Table 68: Accuracy metrics over the 3 areas of interest, aggregated across all tiles and images available. 

Validation area Caucasus Belarus & Russia Lebanon 

pod 0.75 0.89 0.75 

far 0.26 0.12 0.17 

csi 0.59 0.80 0.65 

pofd 0.14 0.14 0.00 

acc 0.82 0.88 0.98 

hss 0.60 0.75 0.78 

 
Results show a good agreement between H34 and Sentinel 2 across all areas of interest. All PODs 

and all FARs are above threshold, and except of FAR in Caucasus, over target values. 
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6.5.2.8 Product requirement compliance 

 

Validation with ground station over H SAF area: 

Table 69 to Table 72 show the summary of the validation for the two Winter seasons over H SAF 

areas with ground station data. The average values are separated between mountainous and flat 

areas. 

The average values are in most cases above the thresholds and even over target levels. But, as 

shown in previous chapters, the scarcity of snow cover in Belgium and Germany causes bad 

statistics, therefore low POD or high FAR can be seen in the results. This may be due to the validation 

procedure, with ground data and point observation, which may not be representative for large scale 

observations, as in satellite images. Also in Italy, due to a very complex orography and snow scarcity, 

lower PODs are observed. 

Table 69: Statistical scores for H34 over mountainous areas with ground station data relatively period 1.10.2021-31.5.2022 

 

 

 

 

Table 70: Statistical scores for H34 over flat areas with ground station data relatively period 1.10.2021-31.5.2022 

 

 

 

 

Table 71: Statistical scores for H34 over mountainous areas with ground station data relatively period 1.10.2022-31.5.2023 

 

 

 

 

Table 72: Statistical scores for H34 over flat areas with ground station data relatively period 1.10.2022-31.5.2023 

 

 

 

Between target and 

optimal 

Between threshold and 

target 

Threshold exceeded by 

< 50 % 

Threshold exceeded by 

җ рл ҈ 

validation area Germany Poland  Italy Turkey Average 

pod 0,84 0,62 0,54 0,94 0,74 

far 0,39 0,07 0,05 0,22 0,18 

validation area Belgium Finland Germany Poland Average 

pod 1,00 0,95 0,46 0,86 0,82 

far 0,25 0,06 0,10 0,26 0,17 

validation area Germany Poland  Italy Turkey Average 

pod 0,83 0,58 0,67 0,91 0,75 

far 0,23 0,11 0,02 0,30 0,17 

validation area Belgium Finland Germany Poland Average 

pod 1,00 0,95 0,56 0,87 0,85 

far 0,70 0,06 0,07 0,21 0,26 
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Table 73: Simplified compliance analysis for product H34 (mountainous areas). 

H SAF  Accuracy requirements for H34 
mountainous areas 

Product  requirements  

Score threshold target optimal total 

POD 0.60 0.70 0.99 0.74 

FAR 0.30 0.20 0.05 0.18 

 

Table 74: Simplified compliance analysis for product H34 (Flat/Forest areas) 

H SAF  Accuracy requirements for H34 
Flat/Forest areas 

Product  requirements  

Score threshold target optimal total 

POD 0.80 0.85 0.99 0.83 

FAR 0.20 0.15 0.05 0.22 

 

 

In Table 73 and Table 74 the total average over H-SAF areas with standard ground data validation 

are presented: the results are separated for flat and mountainous areas, as thresholds are different. 

In sum, product H34 is above target for mountainous areas, and close to threshold levels in 

flat/forested areas. The very close values of the means in the two areas shows that the product has 

a very consistent overall performance, with only slightly better PODs in flat areas.  
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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 75.  

Table 75: Statistical scores for H34 over mountainous and flat areas with Sentinel2 data relatively period 1.10.2021-

31.5.2023 

Validation 
area 

Caucasus 
(mount) 

Belarus and 
Russia 
(flat) 

Turkey 
(mount) 

Lebanon 
(mount) 

pod 0.75 0.89 0.92 0.75 

far 0.26 0.12 0.26 0.17 

 

In all areas of validation, POD is above threshold and over target levels. FAR is everywhere above 

threshold and in 2 areas above target. 

 

6.5.2.9 Conclusions 

In this very comprehensive report, various areas in the 2 Winter periods of 2021-22 and 2022-23 

are considered, using ground station data from 6 countries in the H SAF area, and Sentinel2a based 

validation also in other areas of the Northen Hemisphere. With very variable scores, depending on 

the varying seasons and the different climatology and orography, in the mean a consistent POD 

between 0.74 and 0.92 is detected, with FAR between 0.12 and 0.26. The values are almost 

everywhere above threshold and in many cases above target. Users may be advised that 

problematic cases for snow detection with product H34 are in areas where snow cover is very patchy 

and inhomogeneous; this is true especially in the flat areas of western Europe in these snow-scarce 

winters. This is going to be a common pattern in Europe in the next years, due to the climate crisis. 
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6.5.3 Quality assessment for product ESC-H (H35) 

 

Product ID (Acronym) ESC-H (H35) 

Product name Effective snow cover by VIS/IR of AVHRR 

Algorithm version number Latest version:  1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2021 ς 31/05/2023 

Q.A. methods applied Multi-categorical statistics RMSE (Root Mean Square Error, in % of 

Fractional Snow) 

Contributing countries IT 

Contributing institutes CIMA 

 

This report discusses validation results for the H-SAF snow product ESC-H (H35) vs. Sentinel-2 Level-

2 Fractional-Snow-Cover (FSC) maps. H35 is an H-SAF snow product including daily FSC maps based 

on visible/near-infrared (VIS/NIR) data from the Advanced very-high-resolution Radiometer 

(AVHRR) on board of the National Oceanic and Atmospheric Administration (NOAA) and 

meteorological operational (MetOp) satellites (Piazzi et al., 2019). 

The algorithm of H35 largely builds on H-SAF products H12 and H32 (see Piazzi et al., 2019). 

Compared to H12, which provides FSC maps over the H-SAF area (25°N to 75°N latitude, 25°W to 

45°E longitude), H35 covers the whole northern Hemisphere (89.99° North to 0.01° North, -179.99° 

West to 179.99° East). Spatial resolution is 0.01°, that is, Ḑ1 km. As such, H35 provides an 

opportunity to evaluate H-SAF snow products over larger areas than what is possible with H12 and 

H32. 

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 approved validation methodology for H12 applied in Piazzi et al. (2019) and we 

compared FSC maps from H35 vs. FSC maps derived from Sentinel-2. The validation period was the 

2021-2022 and 2022-2023 snow seasons, while areas of interest were the California Sierra Nevada, 

central Siberia, the north-western European Alps, and Finland.  These areas of interest include a 

mixture of predominantly flat areas (Finland and Siberia) and predominantly mountainous areas 

(California and the European Alps). Climates are also markedly different, from the Boreal-Arctic 

Finland and Siberia to the Alpine European Alps and the (climatologically) Mediterranean California.  
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6.5.3.1 Methods 

 

Our validation approach followed the same methodology used in H35 for previous validations and 

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 H35. Overall, we considered 4 tiles in California, 7 tiles in the European Alps, 6 tiles in Finland, 

and 6 tiles in Siberia (respectively, 23 tiles in total). In areas with complex topography and large 

elevation gradients (California and the European Alps), we focused on regions with a seasonally 

significant snow cover.   

For each tile, we selected an orbit providing a full-square map by visually inspecting representative 

images on https://browser.dataspace.copernicus.eu/. Figure 37 reports the location of each tile, 

while Table 76 summarizes the number of maps considered for each tile (after filtering images with 

cloud cover above 20%), as well as the corresponding orbit. 

 

 

Figure 37: Considered Sentinel-2 tiles. 

 

After tile selection, we downloaded S2MSI2A Sentinel-2 Level2A images between October 1, 2021 

and May 31, 2022, as well as between October 1, 2022 and May 31, 2023, including both Sentinel 

2A and 2B. For each map, we then extracted Scene Classification maps (SCL) at 20 m.  

https://browser.dataspace.copernicus.eu/
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Scene-Classification maps provide indication of predominant land/cloud cover for each pixel in the 

image, including ground, vegetation, snow, water, and various IDs for cloud and thin-cirrus cover.1 

These Scene-Classification maps represent the validation source against which to validate H35. 

All available H35 images between October 1, 2021 and May 31, 2022, as well as between October 

1, 2022 and May 31, 2023 were downloaded from the meteoam ftp server. After receiving all 

images, we performed an image-to-image comparison between Sentinel 2 and H35 FSC with the 

goal of assessing H35 performance in estimating Sentinel-2 FSC. 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 higher in Finland and Siberia than in California or the European Alps, consistently 

with a cloudier and wetter climate (see a decrease in available images in Table 76). 

 

Table 76: Considered Sentinel-2 tiles, satellite orbit, and number of images for each area of interest. Images cover the 

period October 1, 2021 through May 31, 2022 and October 1, 2022 and May 31, 2023, and were filtered to discard those with 

cloud cover above 20%. 

Area of interest Tile Orbit # of images 

California 10TFK 113 40 

11SKB 70 41 
11SKC 70 49 
11SKD 70 44 

EU Alps 32TLQ 108 40 
32TLR 108 36 
32TMR 65 28 
32TMS 65 28 
32TNR 65 20 
32TNS 35 30 

 31TGL 108 26 

Finland 34VFN 122 16 
34VFQ 122 10 
35VLH 79 18 
35VLK 122 16 
35VML 122 9 
35VNL 36 12 

Siberia 43VEE 34 12 
43VEF 34 9 
43VFC 134 14 
43VFD 134 18 
43VFF 134 13 
45UUA 5 23 

Total 637 

 

 

 

1 https://sentinel.esa.int/web/sentinel/technical-guides/sentinel-2-msi/level-2a/algorithm  
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The comparison procedure worked by first determining the H35 scene corresponding to each 

Sentinel-2 tile-map by clipping the H35 raster according to the bounding box of each Sentinel-2 

image. Second, we estimated a fractional-snow-cover (FSC) map from Sentinel-2 at the coarser 

ǊŜǎƻƭǳǘƛƻƴ ƻŦ Iор ōȅ ŎƻǳƴǘƛƴƎ ǘƘŜ ƴǳƳōŜǊ ƻŦ {ŜƴǘƛƴŜƭΩǎ ǎƴƻǿ ǇƛȄŜƭǎ ƛƴ ŜŀŎƘ ŎƻŀǊǎŜǊ ǇƛȄŜƭ ƻŦ IорΦ !ƴȅ 

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).  

Agreement between H35 and Sentinel-based SCA maps was assessed using the Root Mean Square 

Error (RMSE): 

 

 

where FSCn,H35 is Fractional Snow Cover on a given pixel n according to H35, FSCn,S2 is Fractional Snow 

Cover according to Sentinel in the same pixel n, and N is the total number of pixels across which 

RMSE was calculated. We computed RMSE by first aggregating all pixels across all available images 

from the same area of interest and then by bins of FSC according to Sentinel 2 (10% increments and 

one class for FSC between 0 and 1%, which was assumed to represent bare soil). 

 

6.5.3.2 Results 

Spatial patterns  

 

Figure 38 to Figure 41 compare the frequency of H35 and resampled Sentinel-2 pixels binned into 

11 classes of FSC for all validation areas. These statistics show a relatively large number of pixels in 

all regions that were classified as either bare soil or fully snow covered by both products. This is 

clearly the result of our study regions covering the bulk of the snow season in these temperate 

regions, where an alternation of valleys and peaks determine sharp snow lines and large amounts 

of both fully snow covered and bare-ground areas.  

²Ŝ ƴƻǘŜ ŀ ŎƻƴǎƛǎǘŜƴǘ ǘŜƴŘŜƴŎȅ ƻŦ {ŜƴǘƛƴŜƭ н ǘƻ ǊŜǇƻǊǘ ƳƻǊŜ ǇƛȄŜƭǎ ǿƛǘƘ C{/ җфл҈ ŀƴŘ ƭŜǎǎ ǇƛȄŜƭǎ ƻŦ 

bare soil than H35 in mountainous regions (EU Alps and California). We relate this finding to the 

tendency of resampled Sentinel 2 images to return a sharper transition between snow and no-snow 

areas, as already noted during previous validations. We explain this as because H35 images are 

natively coarser than Sentinel 2, and as such estimates by H35 may be the result of a larger footprint, 

an effect we attempted to reconstruct for Sentinel 2 by resampling its images at the same spatial 

resolution of H35. Moreover, resampled FSC estimates by Sentinel 2 are the proportion of S2 pixels 

classified as snow over the sum of all S2 pixels falling in each H35 pixel; this approach neglects area 

classified as vegetation, which may in fact locally decrease FSC values, and is practically and 
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theoretically different from relating FSC to NDSI. This effect implies some possible overestimation 

of actual FSC by our resampled Sentinel-2 images, as clearly seen in the examples above. 

 

 

 

Figure 38: Frequency of H35 and resampled Sentinel-2 pixels binned into 11 classes of FSC for California. 
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Figure 39: Frequency of H35 and resampled Sentinel-2 pixels binned into 11 classes of FSC for Finland. 

 

 

Figure 40: Frequency of H35 and resampled Sentinel-2 pixels binned into 11 classes of FSC for the European Alps. 
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Figure 41: Frequency of H35 and resampled Sentinel-2 pixels binned into 11 classes of FSC for Siberia. 

Discussion of RMSEs 

Accuracy requirements for H35 are as follows:  

H-SAF  Accuracy requirements FSC Products 

Product  requirements 
Root Mean Square Error 

Score threshold target optimal 

Flat/Forested 
areas RMSE 

40% 20% 10% 

Mountainous 
areas RMSE 

50% 30% 10% 

 

Between target and 

optimal 

Between threshold and 

target 

Threshold exceeded by < 

50 % 

¢ƘǊŜǎƘƻƭŘ ŜȄŎŜŜŘŜŘ ōȅ җ 

50 % 

 

Table 77: Root Mean Square Error for the four areas of interest, aggregated considering all snow and soil pixels from all 

images between October 1, 2021 and May 31, 2021, as well as between October 1, 2022 and May 31, 2023. 

REGION RMSE 

CALIFORNIA (MOUNT.) 43% 

SIBERIA (FLAT) 21% 

FINLAND (FLAT) 31% 

EU ALPS (MOUNT.) 34% 
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Table 77 reports RMSEs for the four areas of interest, aggregated considering H35 pixels with valid 

FSC from all images. RMSE is larger in California and the EU Alps than in Siberia or Finland, 

consistently with a mountainous landscape and a longer snow season. RMSE are below threshold 

for all regions, thus H35 is successfully validated. 

In the following Figure 42 to Figure 45 we discuss these results for each region. Generally, RMSEs 

increase with Sentinel-2 FSC: in California, binned RMSEs exceed the threshold for comparatively 

high FSCs, but as discussed previously, these high FSCs are exposed to suspect overestimations by 

Sentinel 2. We conclude that results for binned FSC classes are consistent with expectations and 

with global performance scores in Table 77, but as expected problems in mountainous regions arise 

due to complex topography, compared to the resolution of H35, and also to suspect overestimations 

of reference Sentinel data. 

 

 

Figure 42: RMSE of H35 in California with regard to Sentinel-2 FSC, as a function of Sentinel-2 FSC.  
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Figure 43: RMSE of H35 in Finland with regard to Sentinel-2 FSC, as a function of Sentinel-2 FSC. 

 

Figure 44: RMSE of H35 in the EU Alps with regard to Sentinel-2 FSC, as a function of Sentinel-2 FSC. 
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Figure 45: RMSE of H35 in Siberia with regard to Sentinel-2 FSC, as a function of Sentinel-2 FSC. 

 

Conclusions 

 

We compared Sentinel-2 ad H35 FSC maps for the full winter seasons 2021-2022 and 2022-2023 in 

California, Siberia, Finland, and the European Alps. To this end, we downloaded and processed 637 

Sentinel-2 Level-2A S2MSI2A images between October 1, 2021 and May 31, 2022, as well as 

between October 2022 and May 31, 2023, across 23 tiles over the four areas of interest. The 

comparison was performed in terms of Root Mean Square Errors as proposed by Piazzi et al. (2019), 

both in terms of average values across all tiles and images and in terms of average results by bins of 

FSCs. 

Results showed an overall good agreement between H35 and Sentinel 2, with all areas of interest 

reporting global RMSEs below the required thresholds. Thus, H35 was successfully validated in 

California, Siberia, NW Italy, and Finland, and this result confirms the results of previous ORR and 

OR11 validations of H35. 
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Annex 1 Annex to the precipitation quality assessment 

 

A.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. 

 

A.2 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 78). Hydrologists, 

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

the product validation activities (Table 79). 

 

 

Table 78: 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  

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

Pierre Baguis 
Royal Meteorological Institute of 

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

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 

mailto:M.Petracca@isac.cnr.it
mailto:alexander.toniazzo@protezionecivile.it
mailto:Pierre.Baguis@meteo.be
mailto:Emmanuel.Roulin@meteo.be
mailto:eram.artinian@meteo.bg
mailto:petko.tsarev@meteo.bg
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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 

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

 

 

 

A.3 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 

 

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: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 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 Lƴ ǘƘŜ I {!C ǇǊƻƧŜŎǘ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ƛǎ 

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 FS 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. 

 

A.4 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; 

¶ 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 
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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 46). 

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 46) 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, hereafter named as Full Scan (FS). 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 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 47. 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 

related to the FS Ku-band, or to the MS or HS Ka-band, and the corresponding DPR products for prEs 

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

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

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

was used as precipitation reference to validate the H SAF satellite precipitation products.  
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Figure 46: The GPM Core Observatory and the GMI and DPR ground tracks. 

 

 

Figure 47: Different DPR scanning modes with respect to the flight direction.  

The Normal Scan (named Full Scan) corresponds to Ku-band radar,  

whereas matched and high sensitivity scans are performed by Ka-band radar. 
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Common procedure for the validation with DPR-FS 

The comparison between DPR-FS 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 grid: 0.25° for SEVIRI-based 

products (H60B), while 0.5° for MW-based products (H68). 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. 

 

A.5 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; 
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¶ 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 

ά[ŜǾŜǊŀƎƛƴƎ ŎƻƛƴŎƛŘŜƴǘ ǎƻƛƭ ƳƻƛǎǘǳǊŜ ŀƴŘ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǇǊƻŘǳŎǘǎ ŦƻǊ ƛƳǇǊƻǾŜŘ Ǝƭƻōŀƭ ǾŀƭƛŘŀǘƛƻƴ ƻŦ 

satellite-ōŀǎŜŘ ǊŀƛƴŦŀƭƭ ǇǊƻŘǳŎǘǎέ ōȅ /ƘŜƴ CΦ ŀƴŘ /Ǌƻǿ²Φ¢ΦΥ 

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-

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 48 is shown 

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

 

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
http://dx.doi.org/10.5676/DWD_GPCC/FG_M_100
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Figure 48: 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 

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 49 is shown an example of spatial extension and 

resolution of the GLDAS product used. 
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Figure 49: 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). 

 

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 50 and Figure 51). 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.  








































































