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1 LƴǘǊƻŘǳŎǘƛƻƴ 

1.1 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 second semester of 2016 (from 01/07/2016 to 31/12/2016). It does not include 

results of quality assessment and hydro-validation of operational products, that will be included in 

the next version of the document to be submitted to OR6. 

1.2 Document overview 

The following sections compose the present document: 

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

monitored products are the object of the overview. 

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

products availability, archiving and disseminations, problems report. 

Section 4: record of the interactions with EUMETSAT for EUMETCAST and UMARF setup purposes. 

Section 5Υ ǘƘŜ ǳǎŜǊΩǎ ŦŜŜŘōŀŎƪ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ǘƘŜ ŎƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ŦǊƻƳ ǘƘŜ ǿŜō ǎƛǘŜΦ 

Section 6: Product Quality Assessment. 

Appendices: more detailed results of the quality assessment activities. 

 

 

The Operations Report include as annex the Hydrovalidation Reports, in a separate set of four 

documents: 

 

1) άI{!CψhǇwŜǇψнлмсψhwсψIȅŘǊƻǾŀƭƛŘŀǘƛƻƴwŜǇƻǊǘψмέ - Hydrological Validation Strategy 

2) άI{!CψhǇwŜǇψнлмсψhwсψIȅŘǊƻǾŀƭƛŘŀǘƛƻƴwŜǇƻǊǘψнέ - Hydrological models and test sites 

description 

3) άI{!CψhǇwŜǇψнлмсψhwсψIȅŘǊƻǾŀƭƛŘŀǘƛƻƴwŜǇƻǊǘψоέ - Hydrological Validation Results 

Product interfacing and utilization improvement 

4) άI{!CψhǇwŜǇψнлмс_OR6_HydrovalidatƛƻƴwŜǇƻǊǘψпέ - Summary and Status of actions 
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2 hǇŜǊŀǘƛƻƴǎ ƻǾŜǊǾƛŜǿ 

2.1 Operation commitments: the Service Specification 

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

SAF/HSAF/SeSp/1.6 ς date 02/07/2015).  

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

expected product performances. 

2.2 Reference period 

The Operation Report is delivered twice a year; it covers the previous 6 months of the year (a 

semester) before the delivery ŘŀǘŜΣ ǘƘŀǘΩǎ ǿƘȅ ƛǘǎ ƴŀƳŜ ƛǎ ǳƴŘŜǊ ǘƘƛǎ ŎƻƴǾŜƴǘƛƻƴΥ 

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

where <YYYY> is the year, <x> the semester (first or second) 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 once a year these aspects are included in the report. 

Current report (2016 S2) covers these periods: 

Operations aspect in this report Covered period 

Engineering aspects (system performances) from 01/07/2016 to 31/12/2016 

Product Quality Assessment from 01/07/2015 to 30/06/2016 (* ) 

Hydro Validation Report from 01/07/2015 to 30/06/2016 

(*) ǿƛǘƘƛƴ ǘƘƛǎ ǇŜǊƛƻŘ ǘƘŜ ά{ƴƻǿ ǎŜŀǎƻƴέ ƛǎ ŦǊƻƳ мκмлκнлмр ǘƻ омκлрκнлмсΥ ǘƘƛǎ ƛǎ ǘƘŜ ǇŜǊƛƻŘ ƻŦ ǾŀƭƛŘŀǘƛƻƴ ƻŦ 

snow products. 

2.3 Products list 

During CDOP-2, the products provided by the H-SAF to primary users are listed in the table below. 

This report presents, for the first time, the assessment of H16, H101, H102, H103 ς Surface Soil 

Moisture ASCAT A/B NRT Orbit (declared operational since -June 2016) only concerning the 

engineering aspects (note that the coverage period of the engineering aspects is shifted 6 mounts 

forward respect the covered period of the products quality assessment). The quality assessment of 

products H16, H101, H102, H103 is expected in the operational report 2017 S2 (within CDOP3 

phase). 
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Identifier Acronym Name Operational Status history 

Precipitation products 

H01 new 

rel. 

PR-OBS-1 

new rel. 

Precipitation rate at ground by MW conical 

scanner 

Operational since July 2013 

H02A 

new rel. 

PR-OBS-2A 

new rel. 

Precipitation rate at ground by MW cross-track 

scanners 

Operational since July 2013 

H03A PR-OBS-3A 
Precipitation rate at ground by GEO/IR supported 

by LEO/MW 

- Pre-operational since H-SAF 

Development Phase 

- Operational since mid-June 2015 

H04A PR-OBS-4A 
Precipitation rate at ground by LEO/MW supported 

by GEO/IR 

- Pre-operational since June 2012 

- Operational as off-line products since 

mid-June 2015 

H05A PR-OBS-5A 
Accumulated precipitation at ground by blended 

MW and IR 

- Pre-operational since June 2012 

- Operational since mid-June 2015 

H15A PR-OBS-6A 
Blended SEVIRI Convection area / LEO MW 

Convective Precipitation 

Pre-operational since mid-June 2015 

Soil Moisture products 

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

scatterometer 

Pre-operational since H-SAF 

Development Phase 

H14 SM-DAS-2 

Soil Moisture Profile Index in the roots region 

retrieved by surface wetness scatterometer 

assimilation method 

Operational since June 2012 

H16 
SSM ASCAT-

B NRT 
O12.5 

Metop-B ASCAT NRT SSM orbit geometry 12.5 km 

sampling 

Operational since June 2016 

H101 
SSM ASCAT-

A NRT 
O12.5 

Metop-A ASCAT NRT SSM orbit geometry 12.5 km 

sampling 

Operational since June 2016 

H102 SSM ASCAT-
A NRT O25 

Metop-A ASCAT NRT SSM orbit geometry 25 km 

sampling 

Operational since June 2016 

H103 SSM ASCAT-
B NRT O25 

Metop-B ASCAT NRT SSM orbit geometry 25 km 

sampling 

Operational since June 2016 

Snow  products 

H10 SN-OBS-1 Snow detection (snow mask) by VIS/IR radiometry Operational since November 2011 

H11 SN-OBS-2 Snow status (dry/wet) by MW radiometry Pre-operational since December 2013 

H12 SN-OBS-3 Effective snow cover by VIS-IR radiometry Pre-operational since November 2012 

H13 SN-OBS-4 Snow water equivalent by MW radiometry Operational since November 2012 

Table 1: H-SAF CDOP-2 operational products list 
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2.4 Commitments related to Product Requirements and NRT Production 

ID Product Name Acronym 
Operational 
Satellite 
Input  Data  

Other 
Operational 
Input Data 

Format 
Spatial 
Coverage 

Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

H01 
new 
rel. 

Precipitation rate at 
ground by MW conical 
scanner 

PR-OBS-1 
new rel. 

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

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

H-SAF area 
extended 
to Africa 
and 
southern 
Atlantic 

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

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

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

Changing with 
precipitation type:  
ω нр҈ ŦƻǊ Ҕ мл ƳƳκƘΣ  
ω р0% for 1-10 mm/h,  
ω фл҈ ŦƻǊ ғ м ƳƳκƘ 

H02A 
new 
rel. 

Precipitation rate at 
ground by MW cross-
track scanners 

PR-OBS-2A 
new rel. 

AMSU-A/B on 
NOAA and 
AMSU-A and 
MHS on EPS 
MHS (Metop, 
NOAA 18/19)  

  

BUFR H-SAF area 

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

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

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

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

H03A 

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

PR-OBS-3A 
SEVIRI on 
MSG 

SAFH/H01 
new rel. 
SAFH/H02A 
new rel. 

GRIB-2 H-SAF area  

Resolution 
changing cross 
Europe: 8 km in 
average 
Sampling: 5 km in 
average 

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

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

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

H04A 
Precipitation rate at 
ground by LEO/MW 
supported by GEO/IR 

PR-OBS-4A 

SEVIRI on 
MSG; AMSU-
A/B (NOAA 
15/16)  
MHS (Metop, 
NOAA 18/19) 

 GRIB-2 H-SAF area 

Resolution: 30 km 
in average 
Sampling: 8 km in 
average 

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

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

Changing with 
precipitation type:  
ω нр҈ ŦƻǊ Ҕ мл ƳƳκƘΣ  
ω рл҈ ŦƻǊ м-10 mm/h,  
ω фл҈ ŦƻǊ ғ м ƳƳκƘ 
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ID Product Name Acronym 
Operational 
Satellite 
Input  Data  

Other 
Operational 
Input Data 

Format 
Spatial 
Coverage 

Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

H05A 

Accumulated 
precipitation at 
ground by blended 
MW and IR 

PR-OBS-5A 
SEVIRI on 
MSG 

 

 GRIB-2 H-SAF area 

Resolution: ~ 30 
km 
Sampling: 5 km in 
average 

Changing with integration 
interval:  
ω мнл҈ ŦƻǊ о-h 
accumulation, 
ω млл҈ ŦƻǊ нп-h 
accumulation 

Changing with integration 
interval:  
ω ул҈ ŦƻǊ о-h 
accumulation,  
ω тл҈ ŦƻǊ нп-h 
accumulation 

Changing with 
integration interval:  
ω нр% for 3-h 
accumulation,  
ω нр҈ ŦƻǊ нп-h 
accumulation 

H15A 

Blended SEVIRI 
Convection area / LEO 
MW Convective 
Precipitation 

PR-OBS-6A 

SEVIRI on 
MSG 

 

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

GRIB-2 H-SAF area 

Resolution 
changing cross 
Europe: 8 km in 
average 

Sampling: 5 km in 
average 

Sampling 
dependent of 
SEVIRI IFOV 

Changing with precipitation 
type:  

ω фл҈ ŦƻǊ Ҕ мл ƳƳκƘΣ  

ω мнл҈ ŦƻǊ м-10 mm/h,  

ω нпл҈ ŦƻǊ ғ м ƳƳκƘ 

Changing with 
precipitation type:  

ω ул҈ for > 10 mm/h,  

ω млр҈ ŦƻǊ м-10 mm/h,  

ω мпр҈ ŦƻǊ ғ м ƳƳκƘ 

Changing with 
precipitation type:  

ω нр҈ ŦƻǊ Ҕ мл ƳƳκƘΣ  

ω рл҈ ŦƻǊ м-10 mm/h,  

ω фл҈ ŦƻǊ ғ м ƳƳκƘ 

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 

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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ID Product Name Acronym 
Operational 
Satellite 
Input  Data  

Other 
Operational 
Input Data 

Format 
Spatial 
Coverage 

Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

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

SSM 
ASCAT-B 

NRT O12.5 

ASCAT on 
Metop B 

 BUFR Global 

Resolution: 25-34 
km x 25-34 km 

Spatial sampling: 
12.5 km 

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

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

SSM 
ASCAT-A 

NRT O12.5 

ASCAT on 
Metop A 

 BUFR Global 

Resolution: 25-34 
km x 25-34 km 

Spatial sampling: 
12.5 km 

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

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

SSM 
ASCAT-A 
NRT O25 

ASCAT on 
Metop A 

 BUFR Global 

Resolution: 50 km 
x 50 km 

Spatial sampling: 
25 km 

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

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

SSM 
ASCAT-B 
NRT O25 

ASCAT on 
Metop B 

 BUFR Global 

Resolution: 50 km 
x 50 km 

Spatial sampling: 
25 km 

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

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

SN-OBS-1 

SEVIRI on 
MSG 
Meteosat-9 
 

 HDF5 H-SAF area 

SEVIRI pixel 
resolution and grid 

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

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

POD: 99 % 
FAR: 5 % 

H11 
Snow status (dry/wet) 
by MW radiometry 

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

 HDF5 H-SAF area 

Resolution: ~ 20 

km 

Sampling: 20 km 

Hit Rate (HR): 60 %  

False Alarm Rate (FAR): 20 

% 

Hit Rate (HR): 80 %  

False Alarm Rate (FAR): 10 

% 

Hit Rate (HR): 90 %  

False Alarm Rate 

(FAR): 5 % 

H12 
Effective snow cover 
by VIS/IR radiometry 

SN-OBS-3 
AVHRR on 
NOAA and 
Metop 

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

45% (Overall accuracy) 65% (Overall accuracy) 95% (Overall 
accuracy) 
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ID Product Name Acronym 
Operational 
Satellite 
Input  Data  

Other 
Operational 
Input Data 

Format 
Spatial 
Coverage 

Spatial Resolution Threshold Accuracy Target Accuracy Optimal Accuracy 

H13 
Snow water 
equivalent by MW 
radiometry 

SN-OBS-4 
SSMIS on 
DMSP 

 HDF5 H-SAF area 

Resolution: ~ 20 
km  

Sampling: 0.25 
degrees 

ω Cƭŀǘ κ CƻǊŜǎǘŜŘ ŀǊŜŀǎΥ 
40mm 

ω aƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
45mm 

ω Cƭŀǘ κ CƻǊŜǎǘŜŘ ŀǊŜŀǎΥ 
20mm 

ω aƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎΥ 
25mm 

ω Cƭŀǘ κ CƻǊŜǎǘŜŘ 
areas: 10mm 

ω Mountainous areas: 
15mm 

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

H01 new 
rel. 

Precipitation rate at ground by MW 

conical scanner 
PR-OBS-1 
new rel. 

Up to six passes/day in the intervals 

06-12 and 18-24 UTC 

Observing cycle over Europe: ~ 10 h 

2,5 hours 

H02A 
new rel. 

Precipitation rate at ground by MW 

cross-track scanners 
PR-OBS-2A 

new rel. 

Up to six passes/day with somewhat 

irregular distribution across the day. 

Observing cycle over Europe: ~ 5 h 

1 hour 

H03A 
Precipitation rate at ground by 
GEO/IR supported by LEO/MW 

PR-OBS-3A 

Every new SEVIRI image (at 15 min 

intervals) 

Observing cycle over Europe: 15 min 

15 min 

H04A 
Precipitation rate at ground by 

LEO/MW supported by GEO/IR 
PR-OBS-4A 12 times per day 4 hours 

H05A 
Accumulated precipitation at ground 
by blended MW and IR 

PR-OBS-5A 

Four products (integrals over 3, 6, 12 

and 24 h) every three hours (rolling) 

Observing cycle over Europe: 3 h 

3 hours 

H15A 
Blended SEVIRI Convection area / LEO 
MW Convective Precipitation 

PR-OBS-6A 

Every new SEVIRI image (at 15 min 

intervals) 

Observing cycle over Europe: 15 min 

15 min 

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 

3 hours 

H14 

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

SM-DAS-2 

Model output at 24-h intervals   

Observing cycle ~ 24 h (NWP model 

assimilation / stabilisation process) 

24 to 36 hours 

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

SSM ASCAT-
B NRT 
O12.5 

On completion of each orbit. Each 

orbit lasts 101 minutes (orbital 

period), resulting in ca. 14 
2 hours 

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

SSM ASCAT-
A NRT 
O12.5 

orbits/day. Observing cycle over 

Europe: 36 h (full geographical 

coverage). 
2 hours 

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

SSM ASCAT-
A NRT O25 

On completion of each orbit. Each 

orbit lasts 101 minutes (orbital 

period), resulting in ca. 14 
2 hours 

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

SSM ASCAT-
B NRT O25 

orbits/day. Observing cycle over 

Europe: 36 h (full geographical 

coverage). 
2 hours 

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

SN-OBS-1 Output result every 24 h 30 min 

H11 
Snow status (dry/wet) by MW 
radiometry 

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

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

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 

Table 3: Commitments related to Product Requirements ï Generation frequency and Timeliness 
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3 {ȅǎǘŜƳ ǇŜǊŦƻǊƳŀƴŎŜ 

3.1 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 (e.g. H04) 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% Ϸ ╢╡ Ϸ Ϸ ╢╡ Ϸ 

 

3.1.1 Overall products generation and success rate 

The following table shows the overall results of products generation and performance on the whole 

review period. All the data in the table are derived from the Table 5 that contains the detailed results 

on monthly basis. 

 

Product  Semester 2016-S2 

ID Acronym EP SP SR 

H01 
new rel. 

PR-OBS-1 
new rel. 

4452 4365 98,0% 

H02A 
new rel. 

PR-OBS-2A 
new rel. 

27447 27413 99,9% 

H03A PR-OBS-3A 17664 17520 99,2% 

H05A PR-OBS-5A 5888 5869 99,7% 

H15A PR-OBS-6A 17664 17552 99,4% 

H08 SM-OBS-2 8165 8129 99,6% 

H14 SM-DAS-2 184 181 98,4% 
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Product  Semester 2016-S2 

ID Acronym EP SP SR 

H16 SSM ASCAT-B NRT O 88320 87990 99,6% 

H101 SSM ASCAT-A NRT O 88320 87571 99,2% 

H102 SSM ASCAT-A NRT O 88320 87595 99,2% 

H103 SSM ASCAT-B NRT O 88320 88033 99,7% 

H10 SN-OBS-1 184 180 97,8% 

H11 SN-OBS-2 184 179 97,3% 

H12 SN-OBS-3 184 183 99,5% 

H13 SN-OBS-4 184 183 99,5% 

AVERAGE   99,0% 

Table 4: Overall products generation and success rate 

 

Where:  

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

 

The άAverage SRέ is the average value of the Success Rates of each generation chain; this value is 

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

same weight in the computation. 

The following figure shows a plot of the overall value of SRs for each product and the total average 

as described before. 
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Figure 1: Overall success rate (per product and total) 

 

3.1.2 Monthly detailed performance 

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

values of SP in the table are calculated on the basis of the availability of NRT products on the H-SAF 

FTP server (ftphsaf.meteoam.it) within the expected timeliness. All NRT products, that have been 

generated and/or uploaded on the FTP server after the expected timeliness, have not been included 

in the sum to obtain the related SP value.  

The SPs value calculated for H04 does not take into account the timeliness but only the number of 

files available (correctly uploaded) on the H-SAF ftp server. 

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

values reported in section 2.4 όŀǎ ŘŜŦƛƴŜŘ ƛƴǘƻ ά{!CκI{!Cκ{Ŝ{ǇŜκмΦсέύ ǿƛǘƘ ŀ ŦƛȄŜŘ ƻŦŦǎŜǘ ƻŦ ŦƛǾŜ 

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 timeliness (T3-

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

ŎƻƴǎƛŘŜǊŜŘ άǎǳŎŎŜǎǎŦǳƭƭȅ ǇǊƻŘǳŎŜŘέ όǇŀǊǘƛŎƛǇŀǘƛƴƎ ǘƻ ǘƘŜ {P final result) if it is successfully uploaded 

on the H-SAF FTP server within (T2-T0) time range. 
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Figure 2: 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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The table below shows the monthly detailed performance in the period of interest: 

Product  2016-07   2016-08   2016-09   2016-10   2016-11   2016-12  

ID Acronym EP SP SR EP SP SR EP SP SR EP SP SR EP SP SR EP SP SR 

H01 
new rel. 

PR-OBS-1 
new rel. 

848 832 98,1% 791 776 98,1% 738 724 98,1% 692 663 95,8% 642 642 100,0% 741 728 98,2% 

H02A 
new rel. 

PR-OBS-2A 
new rel. 

4584 4577 99,8% 4810 4803 99,9% 4488 4487 100,0% 4896 4877 99,6% 4566 4566 100,0% 4103 4103 100,0% 

H03A PR-OBS-3A 2976 2953 99,2% 2976 2957 99,4% 2880 2833 98,4% 2976 2947 99,0% 2880 2868 99,6% 2976 2962 99,5% 

H05A PR-OBS-5A 992 987 99,5% 992 991 99,9% 960 948 98,8% 992 991 99,9% 960 960 100,0% 992 992 100,0% 

H15A PR-OBS-6A 2976 2955 99,3% 2976 2964 99,6% 2880 2830 98,3% 2976 2960 99,5% 2880 2868 99,6% 2976 2975 100,0% 

H08 SM-OBS-2 1404 1368 97,4% 1375 1375 100,0% 1342 1342 100,0% 1370 1370 100,0% 1337 1337 100,0% 1337 1337 100,0% 

H14 SM-DAS-2 31 31 100,0% 31 31 100,0% 30 29 96,7% 31 31 100,0% 30 30 100,0% 31 29 93,5% 

H16 
SSM ASCAT-B 

NRT O 
14880 14805 99,5% 14880 14847 99,8% 14400 14379 99,9% 14880 14751 99,1% 14400 14365 99,8% 14880 14843 99,8% 

H101 
SSM ASCAT-A 

NRT O 
14880 14611 98,2% 14880 14715 98,9% 14400 14351 99,7% 14880 14750 99,1% 14400 14382 99,9% 14880 14762 99,2% 

H102 
SSM ASCAT-A 

NRT O 
14880 14597 98,1% 14880 14710 98,9% 14400 14351 99,7% 14880 14815 99,6% 14400 14345 99,6% 14880 14777 99,3% 

H103 
SSM ASCAT-B 

NRT O 
14880 14792 99,4% 14880 14842 99,7% 14400 14379 99,9% 14880 14811 99,5% 14400 14363 99,7% 14880 14846 99,8% 

H10 SN-OBS-1 31 30 96,8% 31 30 96,8% 30 29 96,7% 31 30 96,8% 30 30 100,0% 31 31 100,0% 

H11 SN-OBS-2 31 30 96,8% 31 30 96,8% 30 29 96,7% 31 29 93,5% 30 30 100,0% 31 31 100,0% 

H12 SN-OBS-3 31 31 100,0% 31 31 100,0% 30 29 96,7% 31 31 100,0% 30 30 100,0% 31 31 100,0% 

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

SR TOT % = AVERAGE(SRs %)  98,8%   99,0%   98,6%   98,8%   99,9%   99,3% 

Table 5: Monthly detailed performances
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Figure 3 Success rate, montly detailed perfomance (per product) 
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Figure 4: Success rate, monthly detailed performance (overall) 

 

3.2 Product archiving and dissemination 

Central systems at ITAF MET 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 ǿƛƴŘƻǿǎ ƻŦ 

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://h saf.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. 

3.2.1 Product archiving 

Product archiving information is here provided. Products which have been received at the FTP front-

end are considered, as well as the amount of products archived. 

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

the front-end and archive hosts. 

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

products stored in the archive. A continuous accumulation of product is expected for this storage 

area. 

 

Product  Start of period 
(30/06/2016) 

End of semester (31/12/2016) 

Identifier Acronym  Amount Six-month increase 

H01 
new rel. 

PR-OBS-1 
new rel. 

89948 94313 4365 

H02A 
new rel. 

PR-OBS-2A 
new rel. 

305919 333332 27413 

H03A PR-OBS-3A 288810 306330 17520 

H05A PR-OBS-5A 46158 52027 5869 

H15A PR-OBS-6A 16468 34020 17552 

H08 SM-OBS-2 108653 116782 8129 

H14 SM-DAS-2 1449 1630 181 

H16 SSM ASCAT-B NRT O 0 87990 87990 

H101 SSM ASCAT-A NRT O 0 87571 87571 

H102 SSM ASCAT-A NRT O 0 87595 87595 

http://hsaf.meteoam.it/download-products.php
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Product  Start of period 
(30/06/2016) 

End of semester (31/12/2016) 

Identifier Acronym  Amount Six-month increase 

H103 SSM ASCAT-B NRT O 0 88033 88033 

H10 SN-OBS-1 2644 2824 180 

H11 SN-OBS-2 919 1098 179 

H12 SN-OBS-3 1051 1234 183 

H13 SN-OBS-4 1073 1256 183 

Total  932496 1365439 432943 

Table 6: Central archive capacity 

3.2.2 FTP dissemination 

The accessibility of the products via FTP is centralised at CNMCA. The H-SAF FTP server was 

upgraded to allow more convenient and comfortable access to the data. Now, 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. 

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

products present in the archive. The ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǇǊƻŘǳŎǘǎ ƛǎ ƎǳŀǊŀƴǘŜŜŘ ƛƴ ŀ сл Řŀȅǎ άƻƴ-ƭƛƴŜέ 

timeframe and number of products disseminated via H-SAF FTP service. 

 

Product 
On-line availability 

(num. of products) 

total size of the 

products produced in 

the last 60 days 

daily rate [MB] 
Identifier Acronym 

H01 

new rel. 

PR-OBS-1 

new rel. 
1370 1.5 GB 25,60 

H02A 

new rel. 

PR-OBS-2A 

new rel. 
8669 2.9 GB 47,79 

H03A PR-OBS-3A 5830 1.5 GB 25,60 

H05A PR-OBS-5A 1952 1.3 GB 22,19 

H15A PR-OBS-6A 5843 524 MB 8,73 

H08 SM-OBS-2 2674 16.4 GB 273,07 

http://hsaf.meteoam.it/download-products.php
ftp://ftphsaf.meteoam.it/
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Product 
On-line availability 

(num. of products) 

total size of the 

products produced in 

the last 60 days 

daily rate [MB] 
Identifier Acronym 

H14 SM-DAS-2 59 142 MB 2,37 

H16 
SSM ASCAT-B 

NRT O  
29208 2.4 GB 39,25 

H101 
SSM ASCAT-A 

NRT O  
29144 2.4 GB 39,25 

H102 
SSM ASCAT-A 

NRT O  
29122 8 GB 133,12 

H103 
SSM ASCAT-B 

NRT O  
29209 8 GB 133,12 

H10 SN-OBS-1 61 98 MB 1,63 

H11 SN-OBS-2 61 14 MB 0,23 

H12 SN-OBS-3 61 130 MB 2,17 

H13 SN-OBS-4 61 13 MB 0,22 

Table 7: FTP front-end capacity 

 

Product H-SAF FTP Dissemination 

ID Acronym 2016-07 2016-08 2016-09 2016-10 2016-11 2016-12 TOT 

H01 
new rel. 

PR-OBS-1 
new rel. 

832 776 724 663 642 728 4365 

H02A 
new rel. 

PR-OBS-2A 
new rel. 

4577 4803 4487 4877 4566 4103 27413 

H03A PR-OBS-3A 2953 2957 2833 2947 2868 2962 17520 

H05A PR-OBS-5A 987 991 948 991 960 992 5869 

H15A PR-OBS-6A 2955 2964 2830 2960 2868 2975 17552 

H08 SM-OBS-2 1368 1375 1342 1370 1337 1337 8129 

H14 SM-DAS-2 31 31 29 31 30 29 181 

H16 
SSM ASCAT-B 

NRT O  
14805 14847 14379 14751 14365 14843 87990 

H101 
SSM ASCAT-A 

NRT O  
14611 14715 14351 14750 14382 14762 87571 
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Product H-SAF FTP Dissemination 

ID Acronym 2016-07 2016-08 2016-09 2016-10 2016-11 2016-12 TOT 

H102 
SSM ASCAT-A 

NRT O  
14597 14710 14351 14815 14345 14777 87595 

H103 
SSM ASCAT-B 

NRT O  
14792 14842 14379 14811 14363 14846 88033 

H10 SN-OBS-1 30 30 29 30 30 31 180 

H11 SN-OBS-2 30 30 29 29 30 31 179 

H12 SN-OBS-3 31 31 29 31 30 31 183 

H13 SN-OBS-4 31 30 30 31 30 31 183 

Table 8: Products dissemination via H SAF FTP server (ftphsaf.meteoam.it) 

 

3.2.3 EUMETCast dissemination 

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

successfully uploaded, by the H-SAF central facilities, to EUMETSAT FTP server for the dissemination 

via EUMETCast. Please note: it is assumed that all products sent to the EUMETSAT FTP server were 

actually disseminated via EUMETCast. 

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

shown. These information are also summarized in Figure 5. 

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

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

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

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

by H-SAF Steering Group). 

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

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

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

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

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

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

led to the beginning of the test for disseminating of H11 to July 2013). 

- H15 was officially declared as pre-operational on 16th of June 2015 (following the outcomes of 

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

been activated on the 1st of July 2015 with the support of EUMETSAT staff. The announcement 
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to the users has been published on 8th of October 2015 and the related starting of the operative 

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

- The dissemination via EUMETCast of soil moisture products H16, H101, H102 and H103 is not 

under the direct responsibility of EUMETSAT and it will not be monitored by H-SAF. 

 

Product EUMETCast Dissemination 

ID Acronym 2016-07 2016-08 2016-09 2016-10 2016-11 2016-12 TOT 

H01 
new rel. 

PR-OBS-1 
new rel. 

832 776 724 663 642 728 4365 

H02A 
new rel. 

PR-OBS-2A 
new rel. 

4577 4803 4487 4877 4566 4103 27413 

H03A PR-OBS-3A 2953 2957 2833 2947 2868 2962 17520 

H05A PR-OBS-5A 987 991 948 991 960 992 5869 

H15A PR-OBS-6A 2955 2964 2830 2960 2868 2975 17552 

H08 SM-OBS-2 1368 1375 1342 1370 1337 1337 8129 

H14 SM-DAS-2 31 31 29 31 30 29 181 

H10 SN-OBS-1 30 30 29 30 30 31 180 

H11 SN-OBS-2 30 30 29 29 30 31 179 

H12 SN-OBS-3 31 31 29 31 30 31 183 

H13 SN-OBS-4 31 30 30 31 30 31 183 

Table 9: Products dissemination via EUMETCast 
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Figure 5: EUMETCast Dissemination Timeline - in green the dissemination period via EUMETCast (concerning the HSAF 

operations) 

 

3.2.4 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 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). 

In the overall period since the activation, 241 Orders have been successfully processed with an 

average of 10.95 orders per month, for a total amount of downloaded data of more than 1.169 GB 

as shown below. 

In the period July-December 2016, 65 Orders have been successfully processed with an average of 

10.8 orders per month, for a total amount of downloaded data of more than 271 GB as shown below 

(blue bars): 
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Figure 6:  Monthly size of ordered data in GB via H-SAF data centre from the activation up to December-2016 (BLUE bars 

for the period of interest from 01-01-2016 to 30-06-2016).  

 

3.2.5 UMARF Catalogue 

The infrastructure to operate automatically the UMARF client and to receive and process orders 

from the Data Centre has been designed, implemented and configured and it is currently operating 

in the final operational environment at H-SAF Central Services. The ordering service is accessible 

from the H-SAF Web Portal for all registered users (hsaf.meteoam.it), the service allows the users 

to place orders directly by the H-SAF web portal or by accessing the EUMETSAT data centre. The 

administration interface of the orders (accepting/rejecting) is integrated with UMARF client and it 

is currently operative at the H-SAF Central Services (hsafportal.meteoam.it). 

Integration activities with UMARF services, stated from 04th of April 2014, are in an advanced stage 

ƻŦ ŦƛƴŀƭƛȊŀǘƛƻƴΦ ¢ƘŜ Řŀƛƭȅ ǳǇŘŀǘŜ ƻŦ ŀǊŎƘƛǾŜ όҒ оул ƳŜǘŀŘŀǘŀ ǇŜǊ Řŀȅύ ƛǎ ŎƻƳǇƭŜǘŜƭȅ ǘŜǎǘŜŘ ŀƴŘ 

integrated with the support of EUMETSAT staff and is currently operating at the H-SAF Central 

Services.  

The whole H-{!C ŀǊŎƘƛǾŜ ǿŀǎ ǇǊƻŎŜǎǎŜŘ ƎŜƴŜǊŀǘƛƴƎ ǘƘŜ ǊŜƭŀǘŜŘ ŀǊŎƘƛǾŜ ƻŦ ƳŜǘŀŘŀǘŀ όппосло ŦƛƭŜǎ Ғ 

1.8GB). The metadata were sent to EUMETSAT the integration into the operational database is in 

progress.  

Currently, due to some errors detected for duplication of the injected metadata, the injection has 

been temporary suspended waiting for a fixing. Here below a detailed description of the results of 

the investigation about the metadata duplication (ended on 10th September 2015): 

The H-SAF's Central Services infrastructure exploits a scheduled task, running once in a day, to 

generate the UMARF metadata from H-SAF archive. This task processes all files (products) produced 

in a day by the operational chains to generate the corresponding metadata, one for each file. All the 

metadata generated are injected, one by one, to UMARF VAL server by means of an UMARF client. 

As described in "UMARF - SAF Metadata definition" section 3.2.2, some fields inside the metadata 

of H-SAF products have a constant value. As an example, for H01 (the following considerations can 
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be applied to all H-SAF products), we have a constant value of fields GORT, ASTI, GGTP, APNM, 

AVBA, AVPA, GPLV, AARF, AIID, GDMD, GNFV, AATR, AAAR, PPRC, GPMD, QQOV, QQAI and RRCC. 

Other fields are set starting from the characteristics of the specific product, for H01 these fields are 

SNIT, APAS, APNA, PPST, SSBT and SSST. Among the "variable" fields, only the field SNIT is defined 

as a primary key in the structure of UMARF database. The value of the field SNIT is extracted from 

ǘƘŜ ŘŀǘŜ ŎƻƴǘŀƛƴŜŘ ƛƴ ŜŀŎƘ ǇǊƻŘǳŎǘΩǎ ŦƛƭŜ ƴŀƳŜΦ Lƴ ǎƻƳŜ ŎŀǎŜǎΣ ǘǿƻ ƻǊ ƳƻǊŜ ŦƛƭŜǎ ƻŦ ǘƘŜ ǎŀƳŜ ǇǊƻŘǳŎǘ 

may contain the same date in the filename. If it happens, the value of SNIT will be the same for all 

metadata related to these different files. In order to prevent the duplication problems injecting 

these metadata, related to different file but with the same SNIT value, the SNIT value is reprocessed 

by adding a different value of milliseconds for each metadata (following the SNIT definition for H-

SAF products). Unfortunately, the milliseconds value is skipped by UMARF DB for the identification 

of the primary key value, hence the problem of metadata duplication. 

An investigation about a feasible solution to fix this issue is in progress and the final activation of 

the service is expected soonΦ {ŜŜ ǘƘŜ ǊŜƭŀǘŜŘ ƛǎǎǳŜ ά9¦ahtψллсέ ƻƴ ǘƘŜ ŀƴƻƳŀƭȅ ǊŜǇƻǊǘ ŦƻǊ ǘƘŜ I-

{!CΩǎ ǇǊƻǇƻǎŜŘ ǎƻƭǳǘƛƻƴΦ 

 

3.3 Anomalies and problems report 

Problems encountered at the generation chains or at central facilities are here reported. Emphasis 

is put on problems that have (or could have) determined an unsuccessful product generation and a 

decay of the product quality. 

 

Product / 

Chain / 

System 

 Period  Description and Planned Solution 

Precipitation from 2016-07 

to 2016-12 

Being mandatory MSG SEVIRI, few products along the period 

were unprocessed due to missing or corrupted input data files, or 

machine run failure concatenating HRIT segments, or rare loss of 

signal in DVB station together with HRIT segment lost, with 

respect to the expected production. It must be indicated that few 

HRIT were not delivered at EUMETSAT level 

H03A 19/07/2016 Outage of production of H03A due to a problem of the generation 

chain 

H02A new 

rel. 

31/03/2016 Outage of production of H02A new rel. due to a problem to reach 

the ftp server where the Eumetcast procedures are located. Issue 

has been fixed in few hours. 
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Product / 

Chain / 

System 

 Period  Description and Planned Solution 

H15A From 

02/02/2016 to 

03/02/2016 

Intermittent generation of PR-OBS-6A (H15) due to delay of some 

inputs needed to generate product. 

H16  

NRT Surface 

Soil Moisture 

from 2016-07 

to 2016-12 

During the specified period Metop-A & Metop-B data that 

became unavailable, due to alerts or scheduled planned 

maintenance activity and affected the SSM ASCAT-A/B NRT 

product generation are described in the EUMETSAT user 

notification service: 

http://oiswww.eumetsat.int/uns/webapps/index.html?filter=cu

rrentalerts 

H14  

Root zone 

Soil Moisture 

From 

06/02/2016 to 

08/02/2016 

And 

21/01/2016 

Outage of H14 (three products on Feb. and one on Jan.) due to 

problem on ECMWF dispatching script for product uploading on 

the H-SAF data store. 

H14  

Root zone 

Soil Moisture 

Sep 17 

Nov 23 ς Dec 5 

Generation chain problems: Sep17, Nov 23-Dec 5; in the Nov23-

Dec5 event, a problem occurred in the product chain initialization 

after a restarting on 23 November, the H14 production during the 

period from 23 November to 05 December was not to be 

considered valid. The problem was fixed on Dec 7, and 

reprocessed data for the related period was made available. 

H10 from 2016-07 

to 2016-12 

Three files missing: One of the missing files (2016/09/07) is due 

to network issues. The other two missing days were due to 

missing or delayed LSA SAF produced data from Eumetcast 

H11 from 2016-07 

to 2016-12 

Dates for missing products: 20160707 ς 20160811 ς 20160907 ς 

20161006 ς 20161017 

H12 from 2016-07 

to 2016-12 

One missing file is due to network issues, the same as for H10 

above 

H12 07/05/2016 hǳǘŀƎŜ ƻŦ ǇǊƻŘǳŎǘǎ ŘǳŜ ǘƻ ǇǊƻōƭŜƳǎ ƻƴ ǘƘŜ ǇǊƻŘǳŎǘΩǎ ƎŜƴŜǊŀǘƛƻƴ 

chain 
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Product / 

Chain / 

System 

 Period  Description and Planned Solution 

H01 October 2017 During the second week of October a partial outage to the 

dissemination services occurred. 

As a result some data got lost and other data were sent to 

EUMETCAST out of timeliness. 

During the due maintenance, we established the root cause of 

this anomaly, which was corrected with a configuration update. 

H-SAF Op. from 

08/09/2016 to 

09/09/2016 

There have been some delays of products' dissemination (both 

FTP and EUMETCast) due to some short and temporary 

interruption of the H-SAF FTP service. This event did not have 

impact to users since files have been disseminated within the 

timeliness limits envisaged. 

H-SAF Op. 07/09/2016 Some H-SAF services (website, FTP dissemination service and H-

SAF management portal) have not been accessible from the 

external network for 5 hours due to some issue on the COMET 

network (updating of firewall configuration). 

H-SAF op. 28/07/2016 Some extraordinary maintenance activities has been carried out 

on the network for the power supply distribution. This caused the 

temporary shutdown of the H-SAF central services with the 

consequent loss of some products (those with higher generation 

production ς no impacts on products with daily generation 

frequency). 
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Product / 

Chain / 

System 

 Period  Description and Planned Solution 

H-SAF Op. 

2015 Open 

Issue 

2015  

(new status 

CLOSED) 

Issue: Dissemination of unknown files (500MB each) over 

EUMETCast 

Description: It has been received from H-SAF some unknown 

large files sizing around 500MB each. In total and in a short period 

of time, EUMETSAT OPS received for dissemination through 

EUMETCast 3.8GB of files which flooded the EUMETCast Europe 

Channel, heavily affecting other services with Data delay and 

outages. 

Inverstigation Report: The H-SAF file distributor (AFD) had a 

malfunction and it sent a wrong dataset to every recipient 

defined in the configuration file (not only EUMETCast). A request 

of support has been opened to the supplier of the AFD software. 

Unfortunately, it was not possible to replicate the problem to 

investigate its causes and the support request did not lead to any 

conclusion. The AFD configuration has been enhanced so that 

files, other than those defined in a default set (based on file 

name), can not be sent to the EUMETSAT server for the 

EUMETCast dissemination. 

H-SAF Op. 

2015 Open 

Issue 

2015  

(new status 

OPEN) 

Issue: Ingestion of H-SAF products catalogue into UMARF 

Description:.It is reported an alarm raised by UMARF DB for 

duplication of injected metadata. This problem affected only the 

products H01 and H05 

Inverstigation: see H SAF Board Report of OR-5 for the H SAF 

proposed solution (for details see also section 3.2.5 of H SAF 

hǇŜǊŀǘƛƻƴŀƭ wŜǇƻǊǘ нлмр {н ǾмΦм ά¦a!wC /ŀǘŀƭƻƎǳŜέύΦ For the 

closure of the action, we are waiting for an answer from 

EUMETSAT OPS in order to confirm the feasibility of the proposed 

solution. 

Table 10: Anomalies and problems report 
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4 LƴǘŜǊŀŎǘƛƻƴǎ ǿƛǘƘ 9¦a9¢{!¢ 

4.1 Interactions for EUMETCast dissemination 

EUMETCast has been activated on 2011 for operational products.  

Switch to operational status of products determined interactions for setting up a trial-period of 

dissemination a consequent switch to the operational environment at EUMETSAT. 

On March and April 2013 h14, h04A and h05A respectively have started dissemination switching 

from trial to operational environment. 

On August 2013 h12 and h13 have started dissemination switching from trial to operational 

environment. 

On 24th of July 2014, h11 has started dissemination switching from trial to operational/service 

environment. 

On 21stof October 2015, the H15A has started dissemination switching from trial to 

operational/service environment. 

On 5th of November 2015, the dissemination via EUMETCast of H04A has been stopped, from that 

date H04A will be dispatched as offline product only via H-SAF FTP server. 

 

4.2 Interactions for UMARF setup and data exchange 

UMARF service activation has been accomplished on December 2012. Many interactions have been 

held between H-SAF Central Services and EUMETSAT. 

Integration activities with UMARF services started on April 2014 and currently are at an advanced 

stage of finalization: 

ω The data orders process has been completely tested and integrated with the support of 

EUMETSAT staff and is currently operating at the H-SAF Central Services. The first test on the full 

order life-cycle has been successfully performed on December 2014.  

ω The daily update of archive is currently and temporarily suspended due to some problems 

concerning the ingestion of H-SAF metadata on the server side of the UMARF validation 

environment. It has been agreed with the EUMETSAT staff to postpone the integration after the 

fixing of these problems. The final activation of the service is expected by Q4 2016. 

ω The whole H-SAF archive was processed generating the related archive of metadata (443603 

ŦƛƭŜǎ Ғ мΦуD.ύΦ ¢ƘŜ ƳŜǘŀŘŀǘŀ ǿŜǊŜ ǎŜƴǘ ǘƻ 9¦a9¢{!¢ to be integrated into operational database. 
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5 ¦ǎŜǊǎ ŦŜŜŘōŀŎƪ 

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 reported in the table below. 

 

User Type Number of Users 

H-SAF Web / FTP   954 (up to 31st December 2016) 

EUMETCast 364 (last update available: 30th July 2016) 

UMARF Not yet available.  

Table 11:Number of H-SAF Users 

 

In the following Figure 7 the diagram of the H-SAF Web / FTP Users increase is depicted. It can be 

noted how the H-SAF Users community has kept increasing on a constant and continuous basis. 

 

 

Figure 7: Trend of increase in number of web-ftp users (data up to December 2016) 
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5.1 Users communities 

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

Table 12: User communities feedback 

 

The diagram below provides an overview of the distribution by institution of H-SAF Users. 

 

 

Figure 8: Distribution by institution 

 

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

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

particular the 12% are from outside Europe. 

 

User description Feedback 

Generic user  Generic Support 

User belonging to the scientific 

community 

Scientific background  

User belonging to the scientific 

community, involved and/or 

interested in product validation 

activities 

Product  Quality and Availability  
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5.2 Web-site 

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

 

The following activities have been completed within 2015 and are currently available for H-{!CΩǎ 

users: 

Å Bug fixing and improvement of management of images and animations of products for a 

better usability. 

Å !ŎǘƛǾŀǘƛƻƴ ƻŦ άI-{!C tǊƻŘǳŎǘǎ 5ƻǿƴƭƻŀŘ /ŜƴǘǊŜέΤ ŀ ƴŜǿ ǳǎŜǊ ƛƴǘŜǊŦŀŎŜ ǘƻ ǇƭŀŎŜ ƻǊŘŜǊǎ ŦƻǊ 

downloading archived products (older than 60 days). By means of this web application, each 

registered user can quickly make orders on H-SAF archived products indifferently via the 

EUMESAT Download Centre and directly by the H-SAF Web Portal. Orders placed will be 

submitted for approval and will be processed within maximum three working days. 

Å bŜǿ ǇǊƻŎŜǎǎ ǘƻ ǳǇŘŀǘŜ ǘƘŜ άƴŜǿǎέ ǎŜŎǘƛƻƴ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ǘƛƳŜƭƛƴŜǎǎ. 

Å Direct access to the mapping tool from the H-SAF Web Portal for all registered users; a web 

application that provides an easy to use tool to display the interested precipitation products 

(H03A, H04A and H05A) on a geo-referenced map. 

Å New and safe registration process (single account for WEB and FTP). 

Å Browsing of the H-SAF FTP server directly from H-SAF WEB Portal without the need of a 

dedicated FTP client. 

Å Re-design ƻŦ ǘƘŜ ά¦ǎŜǊ 5ƻŎǳƳŜƴǘǎέ ǎŜŎǘƛƻƴΦ !ƭƭ ǘƘŜ I-{!CΩǎ ǳǎŜǊ ŘƻŎǳƳŜƴǘŀǘƛƻƴ όt¦aΣ !¢.5 

and PVR) is available with just one click from the home page. All documents have been 

updated to the latest version available. 

Å Activation of the H-SAF service messages, each interested user will be notified via email. 

Å Adding of a section with the Frequently Asked Questions (FAQs) 

Å Re-design of the άVisiting Scientistέ section in order to have a simpler and faster navigation 

of the related documentation 

Å Re-design of the ά/ŀǎŜ {ǘǳŘƛŜǎέ ǎŜŎǘƛƻƴ in order to have a simpler and faster navigation of 

the documentation. 

Å Re-design of the άbŜǿǎέ section to clearly inform user, highlighting the publication date, 

about events, alerts, etc. 

Å Updating for the new soil moisture products H16, H101, H102, H103. 

  

http://hsaf.meteoam.it/
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6 tǊƻŘǳŎǘ vǳŀƭƛǘȅ !ǎǎŜǎǎƳŜƴǘ 

6.1 Introduction 

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

Service Specification product quality requirements. Statistics are here showed (text, tables and 

diagrams) along 12-ƳƻƴǘƘǎ ǇŜǊƛƻŘΦ  ²ƛǘƘƛƴ ǘƘƛǎ ǇŜǊƛƻŘ ǘƘŜ άǎƴƻǿ ǎŜŀǎƻƴέ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ǎƴƻǿ 

products validation purposes: it is in the period 1st of October ς 31st of May.  

They are obtained from the outcomes of the H-SAF continuous validation service. The Precipitation 

Product Validation Group (PPVG) is composed of experts from the National Meteorological and 

Hydrological Institutes of Belgium, Bulgaria, Germany, Hungary, Italy, Poland, Slovakia, and Turkey, 

under the coordination of the Italian Civil Protection Department (DPC). Contributing institutions 

are listed in Table 13. Hydrologists, meteorologists, and precipitation ground data experts are 

involved in the product validation activities.  

Further detailed results of the Quality Assessment are reported in 6.3 and Appendix 2. 

6.1.1 Commitments 

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. 

Note for the product H04 

H-SAF Project Team is planning to discontinue the product H04; following this proposal and  

according to the related justifications, the H-SAF Steering Group defined the steps to be performed 

to carry forward the discontinuation,  among which the fact that "no further operational validation 

will be performed for product H04", and triggered their execution (Action HSAF_CDOP2_SG7_A05). 

An announcement to the user community will be made soon to inform about the discontinuation 

and about the related justifications/explanations. During the last phase, following its Climatological 

characteristics, the H04 product was declared an offline product, since that, no further 

improvements, no further maintenance, no further operational validation were performed.  

6.2 Precipitation Products Quality Assessment 

6.2.1 Precipitation Validation Group composition 

Institutes involved in the validation activities are listed in the following table: 

Country (Acronyms) Institutes 

Belgium (BE) IRM 

Bulgaria (BG) NIMH 

Germany (DE) BfG 

Hungary (HU) OMSZ 
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Country (Acronyms) Institutes 

Italy (IT-DPC, IT-UNIFE) DPC, UniFe 

Poland (PL) IMWM 

Slovakia (SK) SHMU 

Turkey (TU) ITU, METU, TSMS 

Table 13: Precipitation products validation group (PPVG): countries and institutes 

 

It is noted that, starting from the present Operational Report and validation period, validation has 

been performed on full-ŘƛǎŎ ǇǊƻŘǳŎǘǎ όά.έ ǇǊƻŘǳŎǘǎύ ƻǾŜǊ ǘƘŜ I-SAF area: the obtained results are 

applied to H-{!C ŀǊŜŀ ǇǊƻŘǳŎǘǎ όά!έ ǇǊƻŘǳŎǘǎύΦ 

 

6.2.2 Methods and scores 

Since the beginning of the project, the importance of defining a common validation procedure was 

clear, in order to make the results obtained by several institutes comparable and better understand 

their meanings. The main steps of this methodology have been identified in collaboration with the 

product developers, and with the support of ground data experts. The common validation 

methodology is based on ground data (radar and rain gauge) comparisons to produce large statistic 

(multi-categorical and continuous) on one year of data. Only the statistical analysis of the product 

accuracy is here reported to assess the product requirement compliance. 

All the various steps related to Validation activity were defined, bringing to the development of 

specific algorithms dedicated to: 

o Quality filtering applied to ground reference: 

¶ wŀŘŀǊ όά5ŜŦƛƴƛǘƛƻƴ ŀƴŘ ƛƳǇŀŎǘ ƻŦ ŀ ǉǳŀƭƛǘȅ ƛƴŘŜȄ ŦƻǊ ǊŀŘŀǊ-based reference 

measurements in the H-{!C ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǇǊƻŘǳŎǘ ǾŀƭƛŘŀǘƛƻƴέΣ wƛƴƻƭƭƻ Ŝǘ ŀƭΦΣ нлмоΤ 

άhƴ ǘƘŜ ǳǎŜ ƻŦ Řǳŀƭ-polarized c-band radar for operational rainfall retrieval in 

Ƴƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎέΣ ±ǳƭǇƛŀƴƛ Ŝǘ ŀƭΦΣ нлмнύΤ 

¶ wŀƛƴ ƎŀǳƎŜǎ όάhƴ ǘƘŜ ǳƴŎŜǊǘŀƛƴǘƛŜǎ ƛƴ ǾŀƭƛŘŀǘƛƴƎ ǎŀǘŜƭƭƛǘŜ ƛƴǎǘŀƴǘŀƴeous rainfall 

ŜǎǘƛƳŀǘŜǎ ǿƛǘƘ ǊŀƛƴƎŀǳƎŜ ƻǇŜǊŀǘƛƻƴŀƭ ƴŜǘǿƻǊƪέΣ tƻǊŎǴΣ aƛƭŀƴƛΣ tŜǘǊŀŎŎŀΣ нлмпύΤ 

o Interpolation techniques of in situ data: 

¶ GRISO (Pignone et al., 2010) is an improved Kriging-based technique implemented by 

the International Centre on Environmental Monitoring (CIMA Research Foundation). 

ό{ŜŜ ά¢ƘŜ ǾŀƭƛŘŀǘƛƻƴ ǎŜǊǾƛŎŜ ƻŦ ǘƘŜ ƘȅŘǊƻƭƻƎƛŎŀƭ {!C ƎŜƻǎǘŀǘƛƻƴŀǊȅ ŀƴŘ ǇƻƭŀǊ ǎŀǘŜƭƭƛǘŜ 

ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǇǊƻŘǳŎǘǎέΣ tǳŎŀ Ŝǘ ŀƭΦΣ нлмпύΤ 

o Up-scaling of ground data versus satellite grid (SSMIS, AMSU-A, SEVIRI); 

¶ Since the beginning of the project the PPVG has decided to validate each satellite 

product on its native grid in order to evaluate the accuracy of the product as it is 
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available to the users, and to avoid remapping and local smoothing (Puca et al., 

2014); 

o Evaluation of Statistical indexes: 

¶ tǊŜŎƛǇƛǘŀǘƛƻƴ ōŜƭƻǿ лΦнр ƳƳ Ƙҍм ŦƻǊ Ǌŀƛƴ ƛƴǘŜƴǎƛǘȅ ǇǊƻŘǳŎǘǎ ŀƴŘ м ƳƳ ŦƻǊ ŎǳƳǳƭŀǘŜŘ 

rainfall products is classified as no-rain. For the measurements above this threshold, 

precipitation classes are introduced. Three precipitation classes are defined for 

instantaneous rain rate products (Table 14), five precipitation classes for cumulated 

products (Table 15). Continuous (Table 16) and multi-category (Table 18) statistics 

are calculated on seasonal and yearly base. 

 

All the algorithms were implemented in a Unique Common Code (UCC) used by all the participants 

of H-SAF validation cluster, with the purpose to generate yearly the reference datasets for the 

various ground fields. 

 

Thanks to a continuous cooperation, the Validation Cluster is able to generate reference datasets 

homogeneously derived by ground products provided by the 8 participating countries.  

 

In order to assess the instantaneous and cumulated precipitation products for different 

precipitation regimes the statistical scores are evaluated for different precipitation classes as 

descripted in Table 14 and Table 15, respectively. 

Precipitation Class number Precipitation Regime Precipitation Rate 

0 No rain PR < 0.25 mm/h 

1 Light rain 0.25 mm/h Җ PR < 1 mm/h 

2 Stratiform rain 1 mm/h Җ PR < 10 mm/h 

3 Convective rain PR җ 10 mm/h 

Table 14: Classes for instantaneous rain rate class 

 

Precipitation Class number Precipitation Regime Cumulated Rain 

0 No rain CR < 1 mm 

1  1 mm Җ CR < 8 mm 

2  8 mm Җ CR < 32 mm 

3  32 mm Җ CR < 64 mm 

4  64 mm Җ CR < 128 mm 
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5  CR җ 128 mm 

Table 15: Classes for cumulated rain class 

 

The impact of different background in the product performances are also taken into account. The 

statistical scores are calculated separately for land, sea and coast areas. 

 

 

6.2.2.1 Continuous statistics 

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

scores are here listed: 

Score Acronym Range 
Perfect 

score 
Calculation 

Number of satellite 

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

Number of radar/rain 

gauge samples 
NR N.A. N.A. N.A. 

Mean Error or Bias ME - қ ǘƻ қ 0 
 

Mean Absolute Error 

 
MAE л ǘƻ қ 0 

 

Standard Deviation 

 
SD л ǘƻ қ 0 

 

Multiplicative Bias 

MBias 

or MB  

or Bias 

- қ ǘƻ қ 1  

Root Mean Square Error 

(or Root Mean Square 

Difference) 

RMSE or 

RMSD 
л ǘƻ қ 0 

 

Product Requirement-

Root Mean Square Error 

(%) 

PR-RMSE л ǘƻ қ 0 

 

Table 16: Continuous statistics scores 
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Lƴ ǘƘŜ ǘŀōƭŜΣ ǘƘŜ ƛƴŘŜȄ άƪέ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ǎǇŀǘƛŀƭ ŀƴŘ ǘŜƳǇƻǊŀƭ ƎǊƛŘ point at the scale of the common 

ǊŜŦŜǊŜƴŎŜ ƎǊƛŘΦ άέ ŀƴŘ άέ ǎǘŀƴŘ ŦƻǊ ǉǳŀƴǘƛǘƛŜǎ ŦǊƻƳ ƎǊƻǳƴŘ ŀƴŘ ǎŀǘŜƭƭƛǘŜ ƻōǎŜǊǾŀǘƛƻƴΣ 

respectively, and are the average rainfall observed respectively by ground and satellite sensors. 

 

6.2.2.2 Multi Categorical statistics 

Multi categorical statistics are derived by the following contingency table: 

   Ground  

  yes no total 

 yes hits false alarms forecast yes 

Satellite no misses correct negatives forecast no 

 total observed yes observed no total 

Table 17: Multi-categorical statistics contingency table 

where:  

¶ hit:    Satkҗwth and Obskҗwth  

¶ miss:   Satk<Rth and Obskҗwth  

¶ false alarm:   miss: Satkҗwth and Obsk<Rth  

¶ correct negative:  miss: Satk<Rth and Obsk<Rth 

Rth is ǘƘŜ ǘƘǊŜǎƘƻƭŘ ōŜǘǿŜŜƴ ǘƘŜ άǊŀƛƴέ ŀƴŘ άƴƻ Ǌŀƛƴέ ŎƻƴŘƛǘƛƻƴǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ ŀ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǾŀƭǳŜ 

of 0.25 mm/h for PR-OBS-1, PR-OBS-2A, PR-OBS 3, PR-OBS-4A and 1 mm for PR-OBS-5A. 

The scores evaluated from the contingency table are:  

 

Score Acronym Range 
Perfect 

score 
Calculation 

Probability Of 

Detection 
POD 0 to 1 1 

 

False Alarm Rate FAR 0 to 1 0 
 

Critical Success 

Index 
CSI 0 to 1 1  

Table 18: Multi-categorical statistics scores 
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6.2.3 Ground data and tools used for validation 

The PPVG uses both rain gauge and radar data for validation of precipitation products.  

 

The rain gauge network is composed of approximately 3900 nominal stations across 6 Countries 

(see Figure 9).  

 

Figure 9: The network of 3900 rain gauges used for H-SAF precipitation products validation 

 

A key characteristic of such networks is the distance between each rain gauge and the closest one, 

averaged over all the instruments considered in the network: it is inversely correlated with the rain 

gauge spatial density. Instruments number and average minimum distance are summarized in Table 

19. 

 

Country Total number of gauges * Average minimum distance (km)  

Belgium 89**  11.2 

Germany 1300 17 

Italy 2600 9.5 

Poland 330-475 13.3 

Turkey 193***  27 
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* the number of rain gauges could vary from day to day due to operational efficiency within a 

maximum range of 10-15%.  

** only in the Wallonia Region  

*** only covering the western part of Anatolia 

Table 19: Number and density of rain gauges within H-SAF validation Group 

 

 

Most of the gauges used in the National networks by the PPVG Partners are of the tipping bucket 

type, and hourly cumulated. 

 

59 C-band radars (Figure 10) are used by the H-SAF PPVG for assessing the satellite product 

accuracy. An inventory on radar data networks and products used in PPVG has pointed out that all 

the institutes involved in the PPVG declared the system are kept in a relatively good status and all 

of them apply some correction factors in their processing chain of radar data. Only the radar data, 

which passes the quality control of the owner Institute, are used by the PPVG for validation 

activities. Please note that the Validation procedure is the same for all countries of PPVG. 

 

Figure 10: The networks of 59 C-band radars available in the H-SAF PPVG 
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6.2.4  Quality assessment for product H01 new-rel. (PR-OBS-1) 

6.2.4.1 Overview 

Product ID (Acronym) H01 new-rel (PR-OBS-1) 

Product name Precipitation rate at ground by MW conical scanners (with 

indication of phase) 

Algorithm version 

number 

Latest version: 1.7 

Version considered for Q.A.: 1.7 

Covered period 01/06/2015 ς 30/06/2016 

Q.A. methods applied Continuous statistics ME, SD, MAE, MB, RMSE, PR-RMSE 

Multi-categorical 

statistics 

POD, FAR, CSI 

Contributing 

countries 

BE, DE, HU, SK, IT, PL, TU 

 

The validation has been performed by IRM, BfG, OMSZ, DPC, Uni. Fe., IMWM, SHMU, ITU, TSMS, 

supervised by DPC. The product release currently in force at the time of writing has been evaluated. 

The results are showed in comparison with radar and rain gauge data, over land, sea and coast areas 

in three precipitation classes (as defined in Table 14). The ground rain rates lower than 0.25 mm/h 

have been considered as no rain. The validation procedure evaluates only liquid phase precipitation 

ǿƛǘƘ ǉǳŀƭƛǘȅ άŦŀƛǊέ ƻǊ άƎƻƻŘέ (as indicated by the satellite product itself). Similarly, only high quality 

ground precipitation has been considered as reference. 

 

6.2.4.2 Validation results 

Validation has been performed using rain gauge and radar as reference data in Belgium, Germany, 

Italy, Hungary, Poland, Slovakia and Turkey, for the one-year period between June 2015 and May 

2016. Each country/team has used the UCC developed by PPVG to evaluate every H-SAF 

precipitation products in terms of different statistical scores. For product H01 new rel., the accuracy 

requirements depend by precipitation rate as indicated in Table 20. 

 

Precipitation 
Rate 

Threshold Target Optimal 

җ 10 mm/h 90 80 25 

1-10 mm/h 120 105 50 
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Җ м ƳƳκƘ 240 145 90 

Table 20: Accuracy requirements for product PR-OBS-1 in term of PR-RMSE(%). 

  

This implies that the main score to be evaluated has been the PR-RMSE% as defined on page 43 and 

here after also denoted as accuracy. The monthly trend of accuracy for H01 new rel. in comparison 

with radar over land, sea, coast and rain gauge (over land) observations, are shown in Figure 11 in 

panel a, b, c and d, respectively. Each color represents a precipitation class as shown in legend: light 

rain in blue, stratiform rain in green and convective rain in red. The solid lines show the mean PR-

RMSE value computed on the full period (12 months) for every precipitation class. Threshold values 

are also represented with dotted lines. 

 

 

Figure 11: H01 new-rel. monthly accuracy for three classes of Precipitation Rate (PR) using Radar over Land (a), 

Radar over Sea (b), Radar over coast (c) and Gauge over Land (d) as ground reference 

Observing all panels of Figure 11 is possible to note three general considerations: 

1- higher precipitation rates perform better respect to lower rainfall intensities; 
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2- a clear seasonal trend is evident, especially on land areas (panels a and d), with better scores 

during wintertime; 

3- best results are obtained in comparison with radar over land. 

Regarding the results for H01 new rel. in comparison with radar estimates over land areas (Figure 

11a), the accuracy is close to the threshold for full period and all precipitation rates: from November 

onwards the accuracy matches the product requirements. In details, Figure A4, reported in the 

Appendix, shows the results in terms of other considered statistical scores: ME, STD, MAE, MB, 

RMSE and PR-RMSE for all rain rates. It might be noticed that H01 new rel. is mainly characterized 

by little overestimation during summertime (in particular for rain rates below 10 mm/h, Figure A1 

and Figure A2 ŀƴŘ ŀƴ ǳƴŘŜǊŜǎǘƛƳŀǘƛƻƴ ŦƻǊ tw җ мл ƳƳκƘΣ Figure A3). However, all statistical errors 

tend to reduce from November to April because two factors: this period is mainly characterized by 

spatially widespread precipitation (stratiform-type) and the satellite estimates are subjected to a 

lower underestimation.  

Concerning the H01 new rel. comparison respect to radar over Sea (Figure 11b), the performance 

seems to show an irregular trend, probably due to the few points collected in this area. However, 

the mean accuracy is mostly close to the threshold, better for convective and light rain intensities.  

The comparison with radar over coast (Figure 11c) shows the worse performance for practically all 

precipitation classes.  As observed previously, best scores are obtained during winter period. 

Focusing on the comparison with rain gauges (Figure 11d), similar conclusions (mainly as noted for 

radar over land) can be derived. Worse results are computed for lower precipitation rates during 

summertime, whereas the accuracy is below threshold, close to the target, during wintertime. The 

peaks of the RMSE values are the result of overestimation in the summer months (which produces 

the increase of the numerator in the PR-RMSE formula). In the spring months, however, the ME 

approaches to zero (as can be seen in the appendix 1.1) that reduces the PR-RMSE values.  

 

6.2.4.3 Conclusions: Product requirement compliance 

The accuracy (PR-RMSE%) obtained for H01 new rel. during the analyzed validation period June 2015 

- May 2016 with radar (over land, sea and coast areas) and rain gauge data is reported in Table 21. 

CƻǊ tw җ 10 mm/h, the accuracy evaluated by the PPVG shows good values, being always below to 

the target (<80%). The accuracy downgrades for PR greater than 1 mm/h (PC number 2) and 10 

mm/h (PC number 3) exceeding the threshold within 50%. 

 

 

 

PR-OBS-1 Annual average of PR-RMSE (%) 

Between target and 

optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

¢ƘǊŜǎƘƻƭŘ ŜȄŎŜŜŘŜŘ ōȅ җ 

50 % 
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Precipitation Class 
Requirement (PR RMSE %) radar  radar     

(Sea) 

radar 

(Coast) 

gauge 

(Land) thresh target optimal (Land) 

җ мл ƳƳκƘ 90 80 25 65 62 56 77 

1-10 mm/h 120 105 50 137 131 160 149 

0.25 - 1 mm/h 240 145 90 318 297 340 318 

Table 21: Product requirement and compliance analysis for product H01 new-rel. 
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6.2.5  Quality assessment for product H02B (PR-OBS-2B) 

6.2.5.1 Overview 

Product ID (Acronym) H02B (PR-OBS-2B) 

Product name Precipitation rate at ground by MW cross-track scanners (with 

indication of phase) 

Algorithm version 

number 

Latest version: 1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2015 ς 31/05/2016 

Q.A. methods applied Continuous statistics Q.A. methods applied 

Multi-categorical 

statistics 

POD, FAR, CSI 

Contributing 

countries 

BE, DE, HU, SK, IT, PL, TU 

The validation has been performed by IRM, BfG, OMSZ, DPC, Uni. Fe., IMWM, SHMU, ITU, TSMS, 

supervised by DPC. The product release currently in force at the time of writing has been evaluated. 

The results are showed in comparison with radar and rain gauge data, over land, sea and coast areas 

in three precipitation classes (as defined in Table 14). The ground rain rates lower than 0.25 mm/h 

have been considered as no rain. The validation procedure evaluates only liquid phase precipitation 

ǿƛǘƘ ǉǳŀƭƛǘȅ άŦŀƛǊέ ƻǊ άƎƻƻŘέ (as indicated by the satellite product itself). Similarly, only high quality 

ground precipitation has been considered as reference. 

 

6.2.5.2 Validation results 

Validation has been performed using rain gauge and radar as reference data in Belgium, Germany, 

Italy, Hungary, Poland, Slovakia and Turkey, for the one-year period between June 2015 and May 

2016. Each country/team has used the Unique Common Code (UCC) developed by PPVG to evaluate 

every H-SAF precipitation products in terms of different statistical scores. For product H02B, the 

accuracy requirements depend by precipitation rate as indicated in Table 22. 

 

Precipitation 
Rate 

Threshold Target Optimal 

җ 10 mm/h 90 80 25 

1-10 mm/h 120 105 50 

Җ м ƳƳκƘ 240 145 90 
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Table 22: Accuracy requirements for product PR-OBS-2B in term of PR-RMSE(%). 

  

This implies that the main score to be evaluated has been the PR-RMSE% as defined on page 43 and 

here after also denoted as accuracy. The monthly trend of accuracy for H02B in comparison with 

radar over land, sea, coast and rain gauge (over land) observations, are shown in Figure 12 in panel 

a, b, c and d respectively. Each color represents a precipitation class as shown in legend: light rain 

in blue, stratiform rain in green and convective rain in red. The solid lines show the mean PR-RMSE 

value computed on the full period (12 months) for every precipitation class. Threshold values are 

also represented with dotted lines. 

 

The product has better performance over land areas (Figure 12 a and d), whereas mainly over sea 

(and coast) the product shows a lower accuracy. There is not a clear seasonal trend, but it is possible 

to observe lower PR-RMSE% values during the autumn season. As expected, the PR-RMSE values is 

higher for lowest PR.  

 

Figure 12: H02B annual validation for three classes of Precipitation Rate (PR) using Radar over Land (a), Radar over 

Sea (b), Radar over coast (c) and Gauge over Land (d) as ground reference 
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6.2.5.3 Conclusions: Product requirement compliance 

The accuracy of H02B for the 1-year validation period (June 2015 - May 2016) respect to radar and 

rain gauge measurements is reported in Table 23. 

Values show best performances for the highest precipitation rates (PR җ мл ƳƳκƘύ in which the 

statistical scores are below target for both radar and rain gauge comparison. 

¢ƘŜ ƛƴǘŜǊƳŜŘƛŀǘŜ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǊŀǘŜǎ όώмҖtwғмлϐ ƳƳκƘύ ǎƘƻǿǎ ƎƻƻŘ ǎǘŀǘƛǎǘƛŎŀƭ ǎŎƻǊŜǎ όōŜƭƻǿ ǘŀǊƎŜǘύ 

respect to radar over land areas. Threshold exceeds within 50% for other comparisons. 

The accuracy for PR lower than 1 mm/h is slightly above the threshold within 50% in comparison 

with both radar and guage measurements. 

In summary, the annual average accuracy of H02B highlights best performances for convective 

rainfalls. The accuracy decreases with lower precipitation rates. The best agreement is observed 

over land areas (mainly respect to radar measurements) for all precipitation regimes. 

 

 

 

PR-OBS-2B Annual average of PR-RMSE (%) 

Precipitation 

Class 

Requirement (PR RMSE %) radar  radar     

(Sea) 

radar 

(Coast) 

gauge 

(Land) thresh target optimal (Land) 

җ 10 mm/h 90 80 25 65 66 63 65 

1-10 mm/h 120 105 50 104 156 127 122 

0.25 - 1 mm/h 240 145 90 273 345 313 292 

Table 23: Product requirement and compliance analysis for product H02B 

 

6.2.5.4 Monthly validation results for H02B 

Monthly trend obtained for six statistical scores (ME, STD, MAE, MB, RMSE and PR-RMSE) are shown 

below relatively to comparison of H02B respect to radar over land (green line), sea (blue line), coast 

(red line) and rain gauge (black dotted line) for three precipitation classes (0.25 - 1 mm/h; 1 ς 10 

ƳƳκƘΤ җ мл ƳƳκƘύ ŀƴŘ ŦƻǊ ŀƭƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǊŀǘŜǎ όҗлΦнр ƳƳκƘύΦ 

As previously observed, statistical scores over land areas show lower errors, mainly during coldest 

months (from September to February).  

Between target and 

optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

¢ƘǊŜǎƘƻƭŘ ŜȄŎŜŜŘŜŘ ōȅ җ 

50 % 
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Figure 13: Monthly validation results for H02B relatively to the precipitation regime 0.25¢PR<1 mm/h. 
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Figure 14: Monthly validation results for H02B relatively to the precipitation regime 1¢PR<10 mm/h. 
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Figure 15: Monthly validation results for H02B relatively to the precipitation regime PR²10 mm/h. 
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Figure 16: Monthly validation results for H02B relatively to the precipitation regime PR²0.25 mm/h. 
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6.2.6 Quality assessment for product H03B (PR-OBS-3B) 

6.2.6.1 Overview 

Product ID (Acronym) H03B (PR-OBS-3B) 

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

Algorithm version 

number 

Latest version: 1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2015 ς 31/05/2016 

Q.A. methods applied Continuous statistics ME, SD, MAE, MB, RMSE, PR-RMSE 

Multi-categorical 

statistics 

POD, FAR, CSI 

Contributing 

countries 

BE, DE, HU, IT, PL, SK, TU 

The validation has been performed by IRM, BfG, OMSZ, DPC, Uni. Fe., IMWM, SHMU, ITU, TSMS, 

supervised by DPC. The product release currently in force at the time of writing has been evaluated. 

The results are showed in comparison with radar and rain gauge data, over land, sea and coast areas 

in five precipitation classes (as defined in Table 14). The ground rain rates lower than 0.25 mm/h 

have been considered as no rain. Quality for PR-OBS-3B is not available for products used in the 

validation period. Only high quality ground precipitation has been considered as reference. 

 

6.2.6.2 Validation results 

Validation has been performed using rain gauge and radar as reference data in Belgium, Germany, 

Italy, Hungary, Poland, Slovakia and Turkey, for the one-year period between June 2015 and May 

2016. Each country/team has used the UCC developed by PPVG to evaluate every H-SAF 

precipitation products in terms of different statistical scores. For product H03B, the accuracy 

requirements depend by precipitation rate as indicated in Table 24. 

 

Precipitation 
Rate 

Threshold Target Optimal 

җ 10 mm/h 90 80 25 

1-10 mm/h 120 105 50 

Җ м ƳƳκƘ 240 145 90 

Table 24: Accuracy requirements for product PR-OBS-3B in term of PR-RMSE(%). 
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The monthly trend of accuracy for H03B in comparison with radar over land, sea, coast and rain 

gauge (over land) observations, are shown in Figure 17 in panel a, b, c and d respectively. Each color 

represents a precipitation class as shown in legend: light rain in blue, stratiform rain in green and 

convective rain in red. The solid lines show the mean PR-RMSE value computed on the full period 

(12 months) for every precipitation class. Threshold values are also represented with dotted lines. 

 

Observing all panels of Figure 17 is possible to note a general consideration: it is evident a clear 

seasonal trend valid for all types of soil and for almost all precipitation classes. The best 

performances are observed in the cold months between October and March when all values are 

always below the required threshold. Only during summertime, the threshold is slightly exceeded. 

Looking at the different type of soil/instruments, better values are achieved on land areas in 

comparison with both radar and rain gauge. Similar results are particularly evident by observing the 

figures shown in the paragraph 6.2.6.4. 

 

 

Figure 17: H03B annual validation for three classes of Precipitation Rate (PR) using Radar over Land (a), Radar over Sea 

(b), Radar over coast (c) and Gauge over Land (d) as ground reference 
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6.2.6.3 Conclusions: Product requirement compliance 

Table 25 summarizes the accuracy obtained for H03B during the 1-year validation period analyzed 

in comparison with radar and rain gauge data for different types of soil.  

For rain rates greater than 10 mm/h, the mean accuracy is below the threshold (90%) for all types 

of soil. Only the comparison respect to radar over land exceeds the threshold of less 1% (0.84%).  

Satellite estimation of stratiform precipitation reaches accuracy values below threshold for 

measurements over land areas. Accuracy exceeds threshold within 50% over coast areas, while over 

ǎŜŀ ǘƘŜ ŀŎŎǳǊŀŎȅ ƛǎƴΩǘ Ŧǳƭƭȅ ǎŀǘƛǎŦŀŎǘƻǊȅΦ  

Lower rain rates (PR<1mm/h) performs similarly as the intermediate precipitation class over land 

and coast areas. While, over sea, the accuracy exceeds the threshold within 50%. 

 

As previously observed, PR-OBS-3B achieves the better accuracy over land. 

 

 

 

PR-OBS-3B Annual average of PR-RMSE (%) 

Precipitation 

Class 

Requirement (PR RMSE %) radar  radar     

(Sea) 

radar 

(Coast) 

gauge 

(Land) thresh target optimal (Land) 

җ мл ƳƳκƘ 90 80 25 91 87 89 83 

1-10 mm/h 120 105 50 114 184 145 109 

0.25 - 1 mm/h 240 145 90 223 255 247 222 

Table 25: Product requirement and compliance analysis for product H03B 

 

6.2.6.4 Monthly validation results for H03B  

Monthly trend obtained for six statistical scores (ME, STD, MAE, MB, RMSE and PR-RMSE) are shown 

below relatively to comparison of H03B respect to radar over land (green line), sea (blue line), coast 

(red line) and rain gauge (black dotted line) for three precipitation classes (0.25 - 1 mm/h; 1 ς 10 

ƳƳκƘΤ җ мл ƳƳκƘύ ŀƴŘ ŦƻǊ ŀƭƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǊŀǘŜǎ όҗлΦнр ƳƳκƘύΦ 

Between target and 

optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded 

ōȅ җ рл ҈ 
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The seasonal trend is evident in all panels shown. In particular, the monthly trend of the entire 

dataset (Figure 21) highlights the underestimation present in all situations with a negative average 

mean error. The bias is lower for comparison with rain gauge and radar over land. 

 

Figure 18: Monthly validation results for H03B relatively to the precipitation regime 0.25¢PR<1 mm/h. 
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Figure 19: Monthly validation results for H03B relatively to the precipitation regime 1¢PR<10 mm/h. 
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Figure 20: Monthly validation results for H03B relatively to the precipitation regime PR²10 mm/h. 
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Figure 21: Monthly validation results for H03B relatively to the precipitation regime PR²0.25 mm/h. 
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6.2.7 Quality assessment for product H05B (PR-OBS-5B) 

6.2.7.1 Overview 

Product ID (Acronym) H05B (PR-OBS-5B) 

Product name Accumulated precipitation at ground by blended MW and IR 

Algorithm version 

number 

Latest version: 1.0 

Version considered for Q.A.: 1.0 

Covered period 01/06/2015 ς 31/05/2016 

Q.A. methods applied Continuous statistics ME, SD, MAE, MB, RMSE, PR-RMSE 

Multi-categorical 

statistics 

POD, FAR, CSI 

Contributing 

countries 

BE, DE, HU, IT, PL, SK, TU 

The validation has been performed by IRM, BfG, OMSZ, DPC, Uni. Fe., IMWM, SHMU, ITU, TSMS, 

supervised by DPC. The product release currently in force at the time of writing has been evaluated. 

The results are showed in comparison with radar and rain gauge data, over land, sea and coast areas 

in four precipitation classes (as defined in Table 15). The ground accumulated rain lower than 1.00 

mm have been considered as no rain. Only satellite data with quality greater than 95% were 

evaluated. Quality for PR-OBS-5B corresponds to the number of instantaneous estimates considered 

during the accumulation period (3 and 24 hours) respect to the possible total number. Similarly, 

only high quality ground precipitation has been considered as reference. 

 

6.2.7.2 Validation results 

Validation has been performed using rain gauge and radar as reference data in Belgium, Germany, 

Italy, Hungary, Poland, Slovakia and Turkey, for the one-year period between June 2015 and May 

2016. Each country/team has used the UCC developed by PPVG to evaluate every H-SAF 

precipitation products in terms of different statistical scores. For product H05B, the accuracy 

requirements are not depending by precipitation rate but are unique for all accumulated rainfall as 

indicated in Table 26. 

 

Cumulation time Threshold Target Optimal 

3 hours 190 100 45 

24 hours 190 100 45 

Table 26: Accuracy requirements for product PR-OBS-5B in term of PR-RMSE(%). 



 

Operations Report 

2016_S2 

Doc. No: SAF/HSAF/OpRep/2016_S2 

Version: 1.2 

Date: 07/07/2017 

Page: 66/148 
 

  

The monthly trends of accuracy for H05B accumulated precipitation over 3h are shown in Figure 22 

in panel a, b, c and d, in comparison with observations radar over land, sea, coast and rain gauge 

(over land), respectively. Similarly, in Figure 23 is shown the accuracy for daily precipitation from 

H05B. Every color represents a cumulated precipitation class between 1 and 128 mm, as shown in 

legend. The solid line color magenta shows the mean PR-RMSE value computed on the full period 

(12 months) for all accumulated rainfall data. Threshold value (190%) is also represented with a 

dotted line. 

 

Looking at 3h accumulation interval (Figure 22), PR-OBS-5B shows good accuracy values (below 

threshold) for all precipitation classes and full period (mainly over land areas). Only the lower 

accumulated class (1-8 mm) exceeds threshold in summertime between May and August. A note for 

panel b and c (sea and coast): a peak in the second class (8-32 mm) in November is evident. 

Observing figures in 6.3 this peak corresponds to a satellite overestimation that becomes more 

pronounced for daily accumulated precipitation. Given the uniqueness of the event, it might be a 

ground fault. 

 

Analogous considerations are valid for daily accumulated precipitation (Figure 23). The seasonal 

trend, in this case, is more evident, with better values reached during wintertime.  



 

Operations Report 

2016_S2 

Doc. No: SAF/HSAF/OpRep/2016_S2 

Version: 1.2 

Date: 07/07/2017 

Page: 67/148 
 

 

Figure 22: H05B validation relatively to the 3-hour accumulation interval, in comparison with Radar over Land (a), Radar 

over Sea (b), Radar over coast (c) and Gauge over Land (d) 

 

 

Figure 23: H05B validation relatively to the 24-hour accumulation interval, in comparison with Radar over Land (a), Radar 

over Sea (b), Radar over coast (c) and Gauge over Land (d) 
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6.2.7.3 Conclusions: Product requirement compliance 

Table 27 summarizes the mean accuracy obtained by H05B for the 1-year period in comparison with 

ground precipitation data. The best performance is obtained for the 3-hour accumulation interval, 

with all accuracy values below the required threshold. 

For the 24-hour accumulation interval, the performances obtained are just below the threshold 

(Ғ185%) in comparison with radar measurements; only respect to rain gauge data, the accuracy 

exceeds the threshold within 50%. 

 

 

 

PR-OBS-5B Annual average of PR-RMSE (%) 

Cumulation  

time 

Requirement (RMSE %) radar 

(Land) 

radar 

(Sea) 

radar 

(Coast) 

gauge 

(Land) 
thresh target optimal 

3 hours 190 100 45 126 125 131 149 

24 hours 190 100 45 187 183 183 243 

Table 27: Product requirement and compliance analysis for H05B. 

 

6.2.7.4 Monthly validation results for H05B 

 

Monthly trend obtained for six statistical scores (ME, STD, MAE, MB, RMSE and PR-RMSE) are shown 

below relatively to comparison of H05B (3h and 24h accumulation period) respect to radar over land 

(green line), sea (blue line), coast (red line) and rain gauge (black dotted line) for accumulated 

precipitation above 1 mm. As observed in H03B, also H05B tends to underestimate the total 

precipitation. This trend is more present in the 3h accumulation interval. 
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Between threshold 
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Threshold exceeded 
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Figure 24: Monthly validation results for H05B relatively to 3-hour accumulation interval. The data set includes all 

precipitation classes, i.e., PC² 1 mm. 
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Figure 25: Monthly validation results for H05B relatively to 24-hour accumulation interval. The data set includes all 

precipitation classes, i.e., PC² 1 mm. 
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6.2.8 Quality assessment for product H15A (PR-OBS-6A) 

6.2.8.1 Overview 

Product ID (Acronym) H15A (PR-OBS-6A) 

Product name Blended SEVIRI Convection area / LEO MW Convective 

Precipitation 

Algorithm version 

number 

Latest version: 1.1 

Version considered for Q.A.: 1.1 

Covered period 01/06/2015 ς 31/05/2016 

Q.A. methods applied Continuous statistics ME, SD, MAE, MB, RMSE, PR-RMSE 

Multi-categorical 

statistics 

POD, FAR, CSI 

Contributing 

countries 

BE, DE, HU, IT, PL, SK, TU 

The validation has been performed by IRM, BfG, OMSZ, DPC, Uni. Fe., IMWM, SHMU, ITU, TSMS, 

supervised by DPC. The product release currently in force at the time of writing has been evaluated. 

The results are showed in comparison with radar and rain gauge data, over land, sea and coast areas 

in three precipitation classes (as defined in Table 14). The ground rain rates lower than 0.25 mm/h 

have been considered as no rain. Quality for PR-OBS-6A is not available for products used during 

the validation period. Only high quality ground precipitation has been considered as reference. 

 

6.2.8.2 Validation results 

Validation has been performed using rain gauge and radar as reference data in Belgium, Germany, 

Italy, Hungary, Poland, Slovakia and Turkey, for the one-year period between June 2015 and May 

2016. Each country/team has used the UCC developed by PPVG to evaluate every H-SAF 

precipitation products in terms of different statistical scores. For product H15A, the accuracy 

requirements depend by precipitation rate as indicated in Table 28. 

 

Precipitation 
Rate 

Threshold Target Optimal 

җ 10 mm/h 90 80 25 

1-10 mm/h 120 105 50 

Җ м ƳƳκƘ 240 145 90 

Table 28: Accuracy requirements for product PR-OBS-6A in term of PR-RMSE(%). 
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The monthly trend of accuracy for H15A in comparison with radar over land, sea, coast and rain 

gauge (over land) observations, are shown in Figure 26 in panel a, b, c and d, respectively. Each color 

represents a precipitation class as shown in legend. The solid lines show the mean PR-RMSE values 

computed on the full period (12 months) for every precipitation class. Threshold values are also 

represented with dotted lines. 

 

Score values obtained for every precipitation class are close to relative thresholds (Figure 26). Better 

accuracy values are obtained for convective rain rates. However, the monthly accuracy for the lower 

precipitation class is not always satisfactory. The better performances, for all precipitation rates, are 

reached during the winter season. Looking at the different type of soil/instruments, better values 

are achieved over land areas in comparison with rain gauge.  

 

 

Figure 26: H15A annual validation for three classes of Precipitation Rate (PR) using Radar over Land (a), Radar over 

Sea (b), Radar over coast (c) and Gauge over Land (d) as ground reference 
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6.2.8.3 Conclusions: Product requirement compliance 

Table 29 summarizes the accuracy obtained for H15A during the 1-year validation period analyzed 

in comparison with radar and rain gauge data for different types of soil.  

For rain rates greater than 10 mm/h, the mean accuracy is slightly above the required threshold 

(99%÷103%).  

Also the estimation of precipitation between 1 and 10 mm/h reaches values above the threshold: 

accuracy ranges from 126% to 149% exceeding the threshold within 50%.  

Lower rain rates (PR<1mm/h) exceeds the threshold within 50% for comparison with radar over land 

and sea areas. While, over coast and in comparison with rain gauge, the accuracy is below the 

threshold. 

In general, PR-OBS-6A achieves the best accuracy in comparison with rain gauge measurements. 

 

 

 

 

PR-OBS-6A Annual average of PR-RMSE (%) 

Precipitation 

Class 

Requirement (PR RMSE %) radar  radar     

(Sea) 

radar 

(Coast) 

gauge 

(Land) thresh target optimal (Land) 

җ 10 mm/h 90 80 25 102 103 101 99 

1-10 mm/h 120 105 50 149 137 126 131 

0.25 - 1 mm/h 240 145 90 300 244 234 208 

Table 29: Product requirement and compliance analysis for product H15A 
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6.3 Soil Moisture Products Quality Assessment 

6.3.1 Quality assessment for product H08 (SM-OBS-2) 

6.3.1.1 Overview 

Product ID (Acronym) H08 (SM-OBS-2) 

Product name Small-scale surface soil moisture by radar scatterometer (1Km 

ASCAT/SAR) 

Algorithm version number Latest version: 1.2 

Latest Parameter Database version 

(used for downscaling) 

1.06 

Version considered for Q.A.: 1.2 

Parameter Database Version for Q.A. 

(used for downscaling) 

1.06 

Covered period 01/06/2015 ς 31/05/2016 

Q.A. methods applied Methods of comparison CC, RMSD, BIAS 

 

6.3.1.2 In situ observations 

In situ soil moisture observations for 122 stations in Austria, Finland, France, Germany, Italy, Poland, 

Romania, Spain and Switzerland are selected for the validation of the H08 soil moisture product by 

considering the period June 2015 - May 2016. It is worth noting that most of the data are obtained 

from the International Soil Moisture Network hosting facility (http://www.ipf.tuwien.ac.at/insitu/). 

Figure 27 shows the location of the employed soil moisture stations while Table 30 summarizes their 

main characteristics. Note that, for some of the stations, soil moisture measurements are taken at 

several depths (2 , 5, 10, 15, 20, ... cm). 

http://www.ipf.tuwien.ac.at/insitu/
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Figure 27: Location of in situ stations used for the validation of the H08 soil moisture product, in cyan the stations of the 

COSMOS network.. 

 

ID Network Site Name Latitude Longitude Depth (m) 

1 COSMOS Derlo 52.1695 23.3693 0.1 

2 COSMOS Petzenkirchen 48.14115 15.17028 0.24 

3 COSMOS Rietholzbach 47.3805 8.9934 0.15 

4 COSMOS Toulouse 43.3848 1.2922 0.2 

5 COSMOS Water4Crops_Budrio_IT 44.5711 11.5321 0.1 

6 FMI SOD011 67.36187 26.63378 0.05 

7 FMI SOD011 67.36187 26.63378 0.1 
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ID Network Site Name Latitude Longitude Depth (m) 

8 FMI SOD011 67.36187 26.63378 0.2 

9 FMI SOD011 67.36187 26.63378 0.4 

10 FMI SOD011 67.36187 26.63378 0.8 

11 FMI SOD012 67.36179 26.63378 0.1 

12 FMI SOD013 67.36195 26.63378 0.05 

13 FMI SOD013 67.36195 26.63378 0.1 

14 IGIK grassland_soil_3 53.63294 22.98151 0.05 

15 IGIK grassland_soil_3 53.63294 22.98151 0.1 

16 IGIK grassland_soil_3 53.63294 22.98151 0.2 

17 IGIK grassland_soil_3 53.63294 22.98151 0.5 

18 IGIK grassland_soil_4 53.6319 22.98174 0.05 

19 IGIK grassland_soil_4 53.6319 22.98174 0.1 

20 IGIK grassland_soil_4 53.6319 22.98174 0.2 

21 IGIK grassland_soil_4 53.6319 22.98174 0.5 

22 IGIK grassland_soil_5 53.63086 22.98197 0.05 

23 IGIK grassland_soil_5 53.63086 22.98197 0.1 

24 IGIK grassland_soil_5 53.63086 22.98197 0.2 

25 IGIK grassland_soil_5 53.63086 22.98197 0.5 

26 IGIK grassland_soil_9 53.63176 22.98 0.05 

27 IGIK grassland_soil_9 53.63176 22.98 0.1 

28 IGIK grassland_soil_9 53.63176 22.98 0.2 

29 IGIK grassland_soil_9 53.63176 22.98 0.5 

30 REMEDHUS Canizal 41.1972 -5.35861 0.05 

31 REMEDHUS Carretoro 41.26611 -5.37972 0.05 

32 REMEDHUS Casa_Periles 41.39508 -5.3201 0.05 

33 REMEDHUS Concejo_del_Monte 41.30126 -5.24569 0.05 

34 REMEDHUS El_Tomillar 41.35004 -5.48891 0.05 

35 REMEDHUS Granja_g 41.3069 -5.35925 0.05 

36 REMEDHUS Guarrati 41.2905 -5.43402 0.05 

37 REMEDHUS La_Atalaya 41.15011 -5.39621 0.05 

38 REMEDHUS La_Cruz_de_Elias 41.28662 -5.29868 0.05 
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ID Network Site Name Latitude Longitude Depth (m) 

39 REMEDHUS Las_Arenas 41.37455 -5.54714 0.05 

40 REMEDHUS Las_Bodegas 41.18381 -5.47572 0.05 

41 REMEDHUS Las_Brozas 41.44765 -5.35734 0.05 

42 REMEDHUS Las_Eritas 41.20843 -5.41224 0.05 

43 REMEDHUS Las_Tres_Rayas 41.27611 -5.59056 0.05 

44 REMEDHUS Las_Vacas 41.34778 -5.22361 0.05 

45 REMEDHUS Llanos_de_la_Boveda 41.35873 -5.32977 0.05 

46 REMEDHUS Paredinas 41.45703 -5.40964 0.05 

47 REMEDHUS Zamarron 41.2404 -5.54291 0.05 

48 RSMN Alexandria 43.97781 25.35286 0.05 

49 RSMN Bacles 44.47617 23.1129 0.05 

50 RSMN Banloc 45.3829 21.13626 0.05 

51 RSMN Barlad 46.23313 27.64438 0.05 

52 RSMN Chisineu_Cris 46.51868 21.54177 0.05 

53 RSMN Corugea 44.73444 28.34225 0.05 

54 RSMN Cotnari 47.3583 26.92546 0.05 

55 RSMN Darabani 48.19477 26.57325 0.05 

56 RSMN Dej 47.12796 23.89893 0.05 

57 RSMN Dumbraveni 46.22786 24.59161 0.05 

58 RSMN Iasi 47.16315 27.62546 0.05 

59 RSMN Oradea 47.0358 21.89612 0.05 

60 RSMN Rosiorii_de_Vede 44.10711 24.97872 0.05 

61 RSMN Sannicolau_Mare 46.07156 20.60159 0.05 

62 RSMN Satu_Mare 47.72144 22.88737 0.05 

63 RSMN Slatina 44.44211 24.35446 0.05 

64 RSMN Slobozia 44.55278 27.38373 0.05 

65 RSMN Tecuci 45.84164 27.40901 0.05 

66 TERENO Gevenich 50.9892 6.32355 0.05 

67 TERENO Gevenich 50.9892 6.32355 0.05 

68 TERENO Merzenhausen 50.9303 6.29747 0.05 

69 TERENO Merzenhausen 50.9303 6.29747 0.05 
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ID Network Site Name Latitude Longitude Depth (m) 

70 TERENO Merzenhausen 50.9303 6.29747 0.2 

71 TERENO Merzenhausen 50.9303 6.29747 0.2 

72 TERENO Merzenhausen 50.9303 6.29747 0.2 

73 TERENO Schoeneseiffen 50.5149 6.37559 0.05 

74 TERENO Schoeneseiffen 50.5149 6.37559 0.05 

75 TERENO Schoeneseiffen 50.5149 6.37559 0.2 

76 TERENO Schoeneseiffen 50.5149 6.37559 0.2 

77 TERENO Schoeneseiffen 50.5149 6.37559 0.2 

78 TERENO Schoeneseiffen 50.5149 6.37559 0.5 

79 TERENO Schoeneseiffen 50.5149 6.37559 0.5 

80 TERENO Schoeneseiffen 50.5149 6.37559 0.5 

81 TERENO Selhausen 50.8691 6.44954 0.05 

82 TERENO Selhausen 50.8691 6.44954 0.05 

83 TERENO Selhausen 50.8691 6.44954 0.05 

84 TERENO Selhausen 50.8691 6.44954 0.2 

85 TERENO Selhausen 50.8691 6.44954 0.2 

86 TERENO Selhausen 50.8691 6.44954 0.2 

87 WEGENERNET 15 46.98299 15.87115 0.3 

88 WEGENERNET 19 46.9797 15.94122 0.2 

89 WEGENERNET 27 46.97232 15.81499 0.2 

90 WEGENERNET 27 46.97232 15.81499 0.3 

91 WEGENERNET 34 46.97125 15.94361 0.2 

92 WEGENERNET 77 46.93296 15.9071 0.3 

93 WEGENERNET 84 46.93427 16.04056 0.2 

94 WEGENERNET 85 46.91691 15.78112 0.2 

95 UMBRIA Cerbara 43.56 12.38 0.05 

96 UMBRIA Cerbara 43.56 12.38 0.15 

97 UMBRIA Cerbara 43.56 12.38 0.35 

98 UMBRIA Petrelle 43.35 12.17 0.05 

99 UMBRIA Petrelle 43.35 12.17 0.15 

100 UMBRIA Petrelle 43.35 12.17 0.35 
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ID Network Site Name Latitude Longitude Depth (m) 

101 UMBRIA Torre-Olmo 43.32 12.70 0.05 

102 UMBRIA Torre-Olmo 43.32 12.70 0.15 

103 UMBRIA Torre-Olmo 43.32 12.70 0.35 

104 SMOSMANIA Sabres 44.15 -0.85 0.05 

105 SMOSMANIA Urgons 43.64 -0.44 0.05 

106 SMOSMANIA Creon 43.99 -0.05 0.05 

107 SMOSMANIA Peyrusse 43.67 0.22 0.05 

108 SMOSMANIA Condom 43.97 0.34 0.05 

109 SMOSMANIA Lahas 43.55 0.89 0.05 

110 SMOSMANIA Savenes 43.83 1.18 0.05 

111 SMOSMANIA Montaut 43.19 1.64 0.05 

112 SMOSMANIA St Felix 43.44 1.88 0.05 

113 SMOSMANIA Mouthoumet 42.96 2.53 0.05 

114 SMOSMANIA Lezignan 43.17 2.73 0.05 

115 SMOSMANIA Prades 43.72 3.86 0.05 

116 SMOSMANIA La Grand Combe 44.24 4.01 0.05 

117 SMOSMANIA Mazan Abbaye 44.73 4.08 0.05 

118 SMOSMANIA Villevieille 43.80 4.09 0.05 

119 SMOSMANIA Barnas 44.67 4.16 0.05 

120 SMOSMANIA Mejannes 44.22 4.34 0.05 

121 SMOSMANIA Berzeme 44.63 4.57 0.05 

122 SMOSMANIA Cabrieres 43.88 5.16 0.05 

Table 30: Main information of the soil moisture stations used for the validation of the H08 soil moisture product. 

 

6.3.1.3 Modelled data 

A further validation of the H08 product is carried out through a comparison with modelled data 

deriving from hydrological and meteorological models. In particular, two models applied in two 

different countries are considered: the hydrological model SCHEME to one basin in Belgium and the 

numerical weather prediction model MM5 for the whole Turkey. More details of the two modelling 

approaches can be found in the Hydrological Validation Report. This comparison is carried out only 

to provide a wider assessment of the product, also in relation to its use for hydrological and 
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meteorological applications. However, it will be not used for the verification of the product 

requirements. 

6.3.1.4 Method of comparison 

The performance metrics used for the evaluation of the accuracy of the H08 product are the 

correlation coefficient, CC, the Root Mean Square Difference, RMSD, and the BIAS or mean error 

(satellite minus in situ), BIAS. The H08 soil moisture product is an index between 0 and 1 while in 

situ measurements of soil moisture are usually expressed in m3m-3. Therefore, accordingly to the 

product validation reports, the in situ observations are converted between 0 and 1 by linearly 

rescaling for the maximum and minimum values. As the rescaling is carried out by considering 1-

year dataset, it could be that the full range of soil moisture is not covered. However, we are only 

interested in performing the comparison between observed and satellite data by using the same 

dynamical range. Indeed, rescaling does not affect the CC, that is the score to be used for the 

assessment of the product requirements. Then, the comparison with the H08 product is carried out 

and the dimensionless scores (RMSD and BIAS) are computed. 

6.3.1.5 Results for in situ observations 

The validation with in situ observations is subdivided by sensor depth as the direct comparison 

between satellite and in situ observations makes sense only for sensors located close to the surface 

(<10 cm). However, as measurements are also available for deeper layers, the comparison also with 

these data sets is reported for sake of completeness. All the performance scores, also subdivided 

for the different seasons for CC, are reported in Table 33. 

In Figure 2 the Correlation Coefficient, CC, between in situ sensors at depth lower than 10 cm and 

satellite data for the whole period, and subdivided by seasons is shown. For sake of visualization, 

the data are grouped by network. Figure 29 shows the same comparison for the sensors at depth 

²10 cm. In the figures, the product requirements are also reported, i.e., threshold accuracy = 0.50, 

target accuracy = 0.65, and optimal accuracy = 0.80. By analysing in Figure 28 and Figure 29, lower 

performances are obtained for the validation in Finland (FMI), Poland (IGIK) and Austria 

(WEGERNET). In these regions, the presence of snow and frozen soils has a significant impact on the 

soil moisture retrieval and, hence, a lower accuracy is expected. The frozen periods are masked out 

with an improved analysis with respect to previous Operational Review. Indeed, reliable 
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performances are also found for in situ sensors located at high latitudes, that previously were 

discarded. 

By comparing the prescribed requirements with the obtained results for the surface in situ sensors 

(depth <10 cm), it is found that 45%, 18% and 0% of data overcomes the threshold, target and 

optimal requirements, respectively. 

To summarize the results of the comparison of satellite and in situ observations, Table 31 reports 

the median CC for the in situ sensors by considering the whole period and the different seasons. 

Therefore, the median CC for the in situ stations at depth <10 cm is equal to 0.594, with a value 

close to the Target requirement. 

 

 

Figure 28: Box plot of the correlation coefficient, CC, between H08 and in situ observations for the sensors at depth <10 cm 

subdivided by country and by season (JJA: June-July-Aug, SON: September-October-November, DJF: December-January-

February, MAM: March-April-May, ALL: whole period/all data). The thresholds for CC are also shown. 
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Figure 29: As  Figure 28 for the sensors at depth 10 cm. 

 

H08 June 2015 - May 2016 - In situ observations 

Requirement (CC) 
Median Correlation Coefficient (CC) 

Threshold Target Optimal 

0.50 0.65 0.80 

Period 
Sites 

(Depth <10cm) 

Sites 

(Depth ²10cm) 

JJA 0.460 0.403 

SON 0.660 0.570 

DJF 0.644 0.540 

MAM 0.495 0.529 

June 2015 - May 2016 0.594 0.468 

Table 31: Median Correlation Coefficient (CC) for the comparison between the H08 product and in situ observations. 

 

6.3.1.6 Results for modelled data 

For sake of completeness, the same analysis is also carried out by using modelled data and the 

summary results are reported in Table 32 subdivide by model/country. 
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H08 June 2015 - May 2016 - Modelled data 

Requirement (CC) 
Median Correlation Coefficient (CC) 

Threshold Target Optimal 

0.50 0.65 0.80 

Period 
SCHEME 

Belgium 

ISBA 

Bulgaria 

JJA 0.09 0.24 

SON 0.64 0.40 

DJF 0.07 -0.20 

MAM 0.68 0.27 

June 2015 - May 2016 0.51 0.35 

Table 32: Median Correlation Coefficient (CC) for the comparison between the H08 product and modelled data. 

 

6.3.1.7 Detailed results of the comparison between the H08 product and in situ observations 

 

ID Network Site name Dept

h (m) 

CC CC CC CC CC RMSD 

[-] 

BIAS 

[-] 

N 

JJA SON DJF MAM ALL 

1 COSMOS Derlo 0.10 0.46 0.75 0.46 0.53 0.67 0.078 0.053 141 

2 COSMOS Petzenkirchen 0.24 0.51 0.49 0.65 0.49 0.46 0.028 0.006 339 

3 COSMOS Rietholzbach 0.15 0.58 0.48 0.50 0.40 0.42 0.076 0.034 363 

4 COSMOS Toulouse 0.20 0.24 -0.04 0.22 0.47 0.58 0.070 -0.019 271 

5 COSMOS Water4Crops 0.10 0.76 0.85 0.73 0.75 0.61 0.040 0.012 380 

6 FMI SOD011 0.05 0.66 0.65 NaN 0.78 0.60 0.089 0.080 560 

7 FMI SOD011 0.10 0.57 0.49 NaN 0.80 0.50 0.049 0.042 560 

8 FMI SOD011 0.20 0.48 0.24 NaN 0.75 0.51 0.029 0.027 560 

9 FMI SOD011 0.40 0.35 0.14 NaN 0.79 0.47 0.030 0.027 560 

10 FMI SOD011 0.80 0.21 -0.21 NaN 0.70 0.33 0.036 0.033 560 

11 FMI SOD012 0.10 0.50 0.60 NaN 0.49 0.59 0.037 0.021 560 

12 FMI SOD013 0.05 0.62 0.64 NaN 0.66 0.53 0.127 0.116 560 

13 FMI SOD013 0.10 0.44 0.52 NaN 0.57 0.22 0.082 0.071 560 

14 IGIK grassland_soil_3 0.05 0.00 0.73 NaN 0.42 0.23 0.180 0.100 322 
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ID Network Site name Dept

h (m) 

CC CC CC CC CC RMSD 

[-] 

BIAS 

[-] 

N 

JJA SON DJF MAM ALL 

15 IGIK grassland_soil_3 0.10 0.03 0.69 NaN 0.50 0.33 0.146 0.053 322 

16 IGIK grassland_soil_3 0.20 0.14 0.71 NaN 0.54 0.35 0.125 -0.001 322 

17 IGIK grassland_soil_3 0.50 0.18 0.69 NaN 0.34 0.30 0.068 -0.007 322 

18 IGIK grassland_soil_4 0.05 0.42 0.64 NaN 0.59 0.64 0.180 0.068 240 

19 IGIK grassland_soil_4 0.10 0.73 0.60 NaN 0.62 0.60 0.175 0.059 240 

20 IGIK grassland_soil_4 0.20 -0.32 0.62 NaN 0.60 0.62 0.117 0.015 240 

21 IGIK grassland_soil_4 0.50 -0.48 0.25 NaN 0.22 0.25 0.086 -0.011 240 

22 IGIK grassland_soil_5 0.05 0.08 0.75 NaN 0.50 0.28 0.169 0.056 322 

23 IGIK grassland_soil_5 0.10 -0.11 0.63 NaN 0.53 0.10 0.212 0.091 322 

24 IGIK grassland_soil_5 0.20 0.02 0.54 NaN 0.38 0.05 0.176 0.026 322 

25 IGIK grassland_soil_5 0.50 0.08 0.57 NaN 0.10 0.20 0.039 -0.008 322 

26 IGIK grassland_soil_9 0.05 0.53 0.76 NaN 0.59 0.76 0.165 0.086 240 

27 IGIK grassland_soil_9 0.10 0.09 0.62 NaN 0.63 0.62 0.160 0.051 240 

28 IGIK grassland_soil_9 0.20 -0.14 0.52 NaN 0.51 0.52 0.113 -0.016 240 

29 IGIK grassland_soil_9 0.50 0.00 0.50 NaN 0.12 0.50 0.042 -0.003 240 

30 REMEDHUS Canizal 0.05 0.46 0.65 0.68 0.00 0.50 0.052 -0.011 225 

31 REMEDHUS Carretoro 0.05 0.24 0.58 0.33 -0.08 0.55 0.024 -0.001 224 

32 REMEDHUS Casa_Periles 0.05 0.25 0.55 -0.30 0.07 0.44 0.039 0.007 222 

33 REMEDHUS Concejo_del_Monte 0.05 -0.15 0.63 0.48 0.00 0.45 0.056 -0.023 225 

34 REMEDHUS El_Tomillar 0.05 0.60 0.58 0.70 -0.20 0.44 0.023 0.007 195 

35 REMEDHUS Granja_g 0.05 0.71 0.74 0.43 -0.08 0.65 0.046 0.002 225 

36 REMEDHUS Guarrati 0.05 0.26 0.61 0.03 -0.07 0.40 0.083 -0.006 219 

37 REMEDHUS La_Atalaya 0.05 0.44 0.69 0.80 -0.07 0.59 0.053 0.002 220 

38 REMEDHUS La_Cruz_de_Elias 0.05 0.23 0.65 0.63 -0.04 0.53 0.050 -0.014 222 

39 REMEDHUS Las_Arenas 0.05 0.03 0.73 0.49 -0.19 0.58 0.052 -0.007 218 

40 REMEDHUS Las_Bodegas 0.05 0.45 0.74 0.80 -0.21 0.58 0.071 0.009 215 

41 REMEDHUS Las_Brozas 0.05 0.57 0.65 0.26 -0.07 0.61 0.025 -0.009 222 

42 REMEDHUS Las_Eritas 0.05 0.49 0.68 0.66 -0.01 0.57 0.064 -0.011 220 

43 REMEDHUS Las_Tres_Rayas 0.05 0.39 0.66 0.44 -0.26 0.60 0.049 -0.015 196 

44 REMEDHUS Las_Vacas 0.05 -0.09 0.63 0.65 -0.08 0.51 0.043 -0.001 228 

45 REMEDHUS Llanos_de_la_Bove

da 

0.05 0.26 0.59 0.16 0.01 0.38 0.063 0.008 227 
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ID Network Site name Dept

h (m) 

CC CC CC CC CC RMSD 

[-] 

BIAS 

[-] 

N 

JJA SON DJF MAM ALL 

46 REMEDHUS Paredinas 0.05 0.59 0.77 0.80 -0.42 0.76 0.018 0.010 144 

47 REMEDHUS Zamarron 0.05 0.38 0.75 0.78 -0.25 0.66 0.031 0.002 216 

48 RSMN Alexandria 0.05 0.74 0.82 0.02 0.11 0.62 0.056 0.029 377 

49 RSMN Bacles 0.05 0.50 0.89 0.81 0.68 0.78 0.037 0.000 374 

50 RSMN Banloc 0.05 0.77 0.71 0.77 0.35 0.64 0.105 0.068 394 

51 RSMN Barlad 0.05 0.53 0.77 0.66 0.40 0.68 0.030 0.004 376 

52 RSMN Chisineu_Cris 0.05 0.76 0.81 0.82 0.84 0.73 0.053 0.021 358 

53 RSMN Corugea 0.05 0.17 0.76 0.59 -0.03 0.61 0.042 0.014 317 

54 RSMN Cotnari 0.05 0.73 0.59 0.83 0.47 0.49 0.041 -0.007 376 

55 RSMN Darabani 0.05 0.36 0.27 0.83 0.65 0.35 0.034 0.016 359 

56 RSMN Dej 0.05 0.38 0.68 0.77 0.66 0.56 0.077 0.027 231 

57 RSMN Dumbraveni 0.05 0.58 NaN 0.75 0.18 0.60 0.051 0.033 253 

58 RSMN Iasi 0.05 0.77 0.60 0.80 0.25 0.49 0.042 0.013 376 

59 RSMN Oradea 0.05 0.73 0.75 0.74 0.70 0.78 0.065 0.046 307 

60 RSMN Rosiorii_de_Vede 0.05 0.56 0.66 0.44 0.46 0.48 0.056 0.032 391 

61 RSMN Sannicolau_Mare 0.05 0.57 0.83 0.86 0.81 0.77 0.032 -0.001 370 

62 RSMN Satu_Mare 0.05 0.76 0.77 0.94 0.32 0.57 0.040 0.010 405 

63 RSMN Slatina 0.05 0.52 0.80 0.72 0.65 0.71 0.035 0.000 378 

64 RSMN Slobozia 0.05 0.67 0.47 0.66 0.75 0.46 0.112 0.089 358 

65 RSMN Tecuci 0.05 0.57 0.67 0.66 0.47 0.63 0.025 0.003 358 

66 TERENO Gevenich 0.05 0.50 0.40 0.11 0.60 0.51 0.070 0.023 437 

67 TERENO Gevenich 0.05 0.48 0.68 0.48 0.67 0.57 0.075 0.031 437 

68 TERENO Merzenhausen 0.05 0.44 0.69 0.62 0.61 0.66 0.048 0.017 448 

69 TERENO Merzenhausen 0.05 0.50 0.75 0.67 0.68 0.74 0.052 -0.002 448 

70 TERENO Merzenhausen 0.20 0.41 0.48 0.37 0.39 0.48 0.040 0.008 448 

71 TERENO Merzenhausen 0.20 0.50 0.79 0.55 0.67 0.76 0.046 0.008 448 

72 TERENO Merzenhausen 0.20 0.41 0.58 0.42 0.40 0.51 0.034 0.009 448 

73 TERENO Schoeneseiffen 0.05 0.44 0.63 0.33 0.59 0.61 0.072 -0.036 437 

74 TERENO Schoeneseiffen 0.05 0.46 0.70 -0.02 0.56 0.61 0.085 -0.047 437 

75 TERENO Schoeneseiffen 0.20 0.40 0.73 0.52 0.60 0.59 0.025 0.005 437 

76 TERENO Schoeneseiffen 0.20 0.37 0.71 0.53 0.48 0.47 0.050 -0.026 437 

77 TERENO Schoeneseiffen 0.20 0.36 0.74 0.54 0.53 0.49 0.042 -0.020 437 
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ID Network Site name Dept

h (m) 

CC CC CC CC CC RMSD 

[-] 

BIAS 

[-] 

N 

JJA SON DJF MAM ALL 

78 TERENO Schoeneseiffen 0.50 0.40 0.71 0.53 0.49 0.55 0.043 0.029 437 

79 TERENO Schoeneseiffen 0.50 0.29 0.71 0.52 0.49 0.38 0.016 -0.004 437 

80 TERENO Schoeneseiffen 0.50 0.38 0.70 0.52 0.45 0.51 0.071 0.051 437 

81 TERENO Selhausen 0.05 0.43 0.64 0.61 0.62 0.53 0.061 0.037 357 

82 TERENO Selhausen 0.05 0.42 0.58 0.49 0.69 0.56 0.067 0.033 357 

83 TERENO Selhausen 0.05 0.46 0.66 0.61 0.70 0.60 0.084 0.058 357 

84 TERENO Selhausen 0.20 0.35 0.50 0.27 0.49 0.42 0.049 0.020 357 

85 TERENO Selhausen 0.20 0.38 0.43 0.33 0.54 0.45 0.067 0.035 357 

86 TERENO Selhausen 0.20 0.36 0.39 0.19 0.54 0.41 0.049 0.025 357 

87 WEGENERNET 15 0.30 0.65 0.57 0.50 0.69 0.55 0.083 -0.026 381 

88 WEGENERNET 19 0.20 0.62 0.57 0.62 0.68 0.50 0.036 0.002 380 

89 WEGENERNET 27 0.20 0.50 0.51 0.62 0.65 0.31 0.026 0.009 375 

90 WEGENERNET 27 0.30 0.25 0.40 0.56 0.62 0.07 0.071 0.007 349 

91 WEGENERNET 34 0.20 0.60 0.52 0.67 0.71 0.26 0.028 0.006 381 

92 WEGENERNET 77 0.30 0.59 0.50 0.59 0.72 0.47 0.069 0.019 382 

93 WEGENERNET 84 0.20 0.48 0.59 0.64 0.73 0.41 0.071 -0.006 381 

94 WEGENERNET 85 0.20 0.37 0.70 0.57 0.76 0.35 0.047 0.026 376 

95 UMBRIA Cerbara 0.05 0.45 0.40 0.53 0.27 0.47 0.047 0.004 380 

96 UMBRIA Cerbara 0.15 0.45 0.26 0.56 0.43 0.41 0.059 0.001 380 

97 UMBRIA Cerbara 0.35 0.45 0.30 0.61 0.37 0.38 0.061 0.035 380 

98 UMBRIA Petrelle 0.05 0.43 0.57 0.54 0.48 0.54 0.094 0.051 379 

99 UMBRIA Petrelle 0.15 0.43 0.54 0.54 0.57 0.53 0.095 0.043 379 

100 UMBRIA Petrelle 0.35 0.42 0.44 0.43 0.51 0.44 0.142 0.103 379 

101 UMBRIA Torre-Olmo 0.05 0.53 0.67 0.73 0.48 0.61 0.064 -0.024 366 

102 UMBRIA Torre-Olmo 0.15 0.43 0.61 0.54 0.48 0.63 0.024 -0.017 366 

103 UMBRIA Torre-Olmo 0.35 0.39 0.65 0.61 0.44 0.66 0.115 -0.068 366 

104 SMOSMANIA Sabres 0.05 0.36 0.71 0.91 0.68 0.78 0.047 0.097 310 

105 SMOSMANIA Urgons 0.05 0.52 0.69 0.48 0.72 0.68 0.090 -0.139 217 

106 SMOSMANIA Creon 0.05 0.24 0.56 0.82 0.56 0.64 0.059 0.178 283 

107 SMOSMANIA Peyrusse 0.05 0.68 0.58 0.76 0.68 0.74 0.035 0.033 314 

108 SMOSMANIA Condom 0.05 0.44 0.54 0.41 0.61 0.61 0.046 0.068 315 

109 SMOSMANIA Lahas 0.05 0.68 0.75 0.75 0.66 0.60 0.064 -0.012 301 
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ID Network Site name Dept

h (m) 

CC CC CC CC CC RMSD 

[-] 

BIAS 

[-] 

N 

JJA SON DJF MAM ALL 

110 SMOSMANIA Savenes 0.05 0.62 0.11 0.74 0.70 0.38 0.105 0.171 314 

111 SMOSMANIA Montaut 0.05 0.54 0.65 0.63 0.72 0.56 0.074 0.009 316 

112 SMOSMANIA St Felix 0.05 0.66 0.69 0.84 0.66 0.67 0.055 -0.048 285 

113 SMOSMANIA Mouthoumet 0.05 0.24 0.41 0.60 0.59 0.51 0.055 -0.075 295 

114 SMOSMANIA Lezignan 0.05 0.54 0.45 0.62 0.67 0.63 0.046 0.138 302 

115 SMOSMANIA Prades 0.05 0.18 0.60 0.16 0.23 0.43 0.100 -0.015 253 

116 SMOSMANIA La Grand Combe 0.05 0.12 0.68 0.68 0.57 0.65 0.099 0.273 299 

117 SMOSMANIA Mazan Abbaye 0.05 0.22 0.48 0.18 Nan 0.36 0.159 0.335 188 

118 SMOSMANIA Villevieille 0.05 0.56 0.64 0.36 0.11 0.48 0.078 -0.083 315 

119 SMOSMANIA Barnas 0.05 0.19 0.66 Nan 0.50 0.31 0.056 0.110 189 

120 SMOSMANIA Mejannes 0.05 0.57 0.78 Nan Nan 0.65 0.082 0.104 141 

121 SMOSMANIA Berzeme 0.05 0.44 0.67 0.64 0.54 0.67 0.094 0.185 329 

122 SMOSMANIA Cabrieres 0.05 0.22 0.55 0.50 0.17 0.34 0.106 0.181 303 

Table 33 Detailed results of the comparison between the H08 product and in situ observations (CC: correlation coefficient, 

RMSD: Root Mean Square Difference, BIAS: mean error, N: sample size, NaN: data not available, JJA: June-July-Aug, SON: 

September-October-November, DJF: December-January-February, MAM: March-April-May, ALL: whole period/all data). 

 

6.3.1.8 Conclusions 

In this report, the validation of the H08 soil moisture product through in situ data is carried out for 

the period June 2015 - May 2016. As mentioned above, only the comparison with in situ 

observations at depth lower than 10 cm is appropriate, as the layer depth sensed by the satellite 

sensor is equal to ~2.5 cm. Therefore, even though also the comparison with sensors at depth ²10 

cm, and with modelled data, is reported here, the conclusions about the product accuracy should 

be drawn only considering the 63 sensors at depth <10 cm (Table 30 and Figure 28). 

On this basis, it is obtained that the H08 product overcomes the threshold accuracy requirements 

for 45% of the stations, 18% of the stations overcomes the target accuracy requirements (see Figure 

2). The median Correlation Coefficient (CC) for the whole period (June 2015 - May 2016) is equal to 

0.594 (Table 31). By considering the 3-month periods, the higher values are obtained in the SON 

period (CC=0.660) and the lower in the JJA period (CC=0.440).  
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6.3.2 Quality Assessment for product H14 (SM-DAS-2) 

6.3.2.1 Overview 

Product ID (Acronym) H14 (SM-DAS-2) 

Product name 
Soil moisture profile index in the roots region retrieved by surface 

wetness scatterometer assimilations method 

Algorithm version number 
Latest version: 41r2 

Version considered for Q.A.: 41r2 

Covered period 01/06/2015 ς 31/05/2016 

Q.A. methods applied Main Score RMSD, ME, SD, CC 

6.3.2.2 Introduction 

The global scale root zone soil moisture index product based on ASCAT soil moisture data 

assimilation is developed by ECMWF delivered to ZAMG and disseminated to EUMETSAT. The 

product name is H14 according to the SAFs products names terminology; it is also referred to as SM-

DAS-2 internally to the H-SAF. H14 became operational in July 2012. This section collects the results 

of the validation for product H14 / SM-DAS-2 based on comparisons with reference data sets, which 

are in situ data and Land Surface Model outputs for the June 2015 to May 2016 period. 

6.3.2.3 Validation methodology 

The high spatial variability of in situ SM used for validation as well as SM data set specific 

characteristics suggests that the Correlation Coefficient (CC) should be the main score to be 

evaluated (Entekhabi et al., 2010; Brocca et al., 2011). 

Several authors have demonstrated that local measurements could be used to validate model 

output as well as remotely-sensed soil moisture (SM) at a different scale (e.g. Albergel et al, 2009, 

2010; Rüdiger et al., 2009; Brocca et al., 2010a; 2011). However, spatial variability of SM is very high 

and can vary from centimetres to metres. Precipitation, evapotranspiration, soil texture, 

topography, vegetation and land use could either enhance or reduce the spatial variability of soil 

moisture depending on how it is distributed and combined with other factors (Famiglietti et al., 

2008; Brocca et al., 2010b, 2012). Differences in soil properties could imply important variations in 

the mean and variance of soil moisture, even over small distances. Each soil moisture data set is 

characterized by its specific mean value, variability and dynamical range. Saleem and Salvucci (2002) 

and Koster et al. (2009, 2011) suggested that the true information content of modelled soil moisture 

does not necessarily rely on their absolute magnitudes but instead on their time variation. The latter 

represents the time-integrated impacts of antecedent meteorological forcing on the hydrological 

state of the soil system within the model.  
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This implies that the main score to be evaluated is the Correlation Coefficient (CC). Supportive 

scores are: the Root Mean Square Difference (RMSD), Mean Error (or bias, ME), and the Standard 

Deviation (SD). The Correlation Coefficient should be applied to normalised time-series (H14 is an 

index) as well as to monthly anomalies time series. Cases with significant level of correlations 

(pvalue < 0.05) are considered only. Also, a period of one year has to be considered for the 

evaluation. 

 

Table 34 presents the Product Requirements related to CC. 

 

Unit Threshold Target Optimal 

Dimensionless 0.50 0.65 0.80 

Table 34: Accuracy requirements for product SM-DAS-2 [CC] 

 

6.3.2.4 Data preparation and metrics 

SM-DAS-2 is an index between 0 and 1 while in situ measurements of soil moisture are in m3m-3. To 

enable a fair comparison, it is then necessary to rescale the data. The 90% confidence interval was 

chosen to define the upper and lower values to exclude any abnormal outliers due to instrument 

noise using the following equations (as in Rüdiger et al., 2009; Albergel et al., 2010): 

)(64.1)()( insituinsituinsituInt sm +=+

 

)(64.1)()( insituinsituinsituInt sm -=-

 

Where Int+ and Int- are the upper and lower 90% limits of the confidence interval, a period of one 

year is required for their calculation. Then a new in situ soil moisture data set is obtained using: 

-+

-

-

-
=

IntInt

IntSM
SM

 

SM stands for Soil Moisture. It is assumed that H14 / SM-DAS-2 data set do not have such outliers 

problem and is rescaled using the maximum and the minimum values of each individual times series 

considering the whole June 2013 to May 2014 period. 

The comparison between the observation data and the H14/SM-DAS-2 product needs to be 

performed, gaining the following statistical scores: 

Å Mean Error (ME) or Bias; 

Å Standard Deviation (SD); 

Å Correlation Coefficient (CC); 

Å Root Mean Square Difference (RMSD), In situ data contain errors (instrumental and 

ǊŜǇǊŜǎŜƴǘŀǘƛǾŜƴŜǎǎύΣ ǎƻ ǘƘŜȅ ŀǊŜ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ΨǘǊǳŜΩ ǎƻƛƭ ƳƻƛǎǘǳǊŜΦ ¢Ƙƛǎ ƛǎ ǳƴŘŜǊƭƛƴŜŘ ƘŜǊŜ 

by using the RMS Difference terminology instead of RMS Error; 
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Å p-value, a measure of the correlation significance should be calculated as well. It indicates the 

significance of the test, the 95% confidence interval should be used; configurations where the 

p-value is below 0.05 (i.e. the correlation is not a coincidence) have to be retained. 

 

The RMSD represents the relative error of the soil moisture dynamical range, as SM-DAS-2 is an 

index, it has no units. Hence it is possible to obtain an estimate of the error of the liquid root zone 

soil moisture retrieval in m3mҍо by multiplication between the RMSD and the observed dynamical 

range (obs_max-min_max).  

 

Usually, soil moisture time series show a strong seasonal pattern that could artificially increase the 

perceived agreement between satellite and in situ observations in terms of CC. Therefore, to avoid 

seasonal effects, time series of anomalies from a moving monthly average are also calculated 

(Albergel et al., 2009, 2011). The difference to the mean is calculated for a sliding window of five 

weeks (if there are at least five measurements in this period), and the difference is scaled to the 

standard deviation. For each SM estimate at day (i), a period F is defined, with F=[i-17, i+17] 

(corresponding to a 5-week window). If at least five measurements are available in this period of 

time, the average SSM value and the standard deviation are calculated. The Anomaly (Ano), 

dimensionless is then given by: 

()
() ()

))(( FSMstdev

FSMiSM
iAno

-
=

 

More often than not, soil moisture is measured along with soil temperature. If available, a threshold 

of +4° degrees should be considered and soil moisture measurements below this threshold should 

be rejected. Also, soil temperature associated to SM-DAS-2 is used to filter out SM-DAS-2 potentially 

affected by frozen conditions. 

6.3.2.5 Ground data used for validation 

This study makes use of in situ soil moisture measurements obtained through the International Soil 

Moisture Network (ISMN, https://ismn.geo.tuwien.ac.at/, Dorigo et al. 2011), a data hosting centre 

where globally available ground-based soil moisture measurements are collected, harmonized and 

made available to users. Data from five networks in the ISMN are considered in this study: NRCS-

SCAN (Natural Resources Conservation Service - Soil Climate Analysis Network), USCRN (U.S. Climate 

Reference Network) and NRCS-SNOTEL (short for Snow Telemetry) over the United States. While 

many others stations are available through the ISMN, these networks were selected because they 

have data over the considered period (June 2015 to May 2016).  

In situ measurements of soil moisture are not available on the GTS and the most recent data are 

often not available. From our knowledge, very few networks provide data in near real time. 
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This study also uses data from the SMOSMANIA network of Météo-France (21 automated stations)). 

Surface in situ measurements (usually at a depth of 5 cm) are used to evaluate SM-DAS-2 first layer 

of soil; 0-7cm. 

The different soil moisture data sets used in this report are presented in Table 35 and presented in 

Figure 30. The in situ soil moisture data base collected in this study represents a fully independent 

source of evaluation representing different biome and climate conditions.  

Figure 31 illustrates a time series for two stations of the NCRS-SCAN network in the U.S.; the soil 

moisture annual cycle as well as its short term variability is well represented (i.e. most peaks and 

troughs). SM-DAS-2 is represented for the validation period from June 2015 until May 2016. The 

dotted vertical lines represent evaluation period.  

 

Soil Moisture 

data set 
Type Soil layer depth (cm) Spatial resolution 

Number of 

stations (with data 

available for 

June2015 to May 

2016) 

H14 / SM-DAS-2 NWP analysis 0-7, 7-28, 28-100, 100-289 
~25 km grid 

(T799) 
Global product 

NCRS-SNOTEL 

(USA) 
In situ observations 5, 10, 20, 50, 100 Local scale 194 stations 

NCRS-SCAN 

(USA) 
In situ observations 5, 10, 20, 50, 100 Local scale 187 stations 

USCRN 

(USA) 
In situ observations 5, 10, 20, 50, 100 Local scale 104 stations 

SMOSMANIA 

(France) 
In situ observations 5, 10, 20, 30 Local scale 21 stations 

Table 35: Presentation of the different soil moisture products used in this report. NWP stand for numerical weather 

prediction. 506 stations with in situ observations are available 
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Figure 30: Location of the in situ soil moisture stations available for this study, covering a large variety of soil type, land 

cover type and climate conditions over the US  

 

 
Figure 31: Illustration of soil moisture products time series used in this reports, in situ data are in black, H14 / SM-DAS-2 is 

in red. Station belong to the NCRS-SCAN network, in the US 

 

6.3.2.5.1 NRCS-SCAN 

172 stations from NRCS-SCAN (http://www.wcc.nrcs.usda.gov/scan/, Schaefer and Paetzold 2000) 

were used in this study. This network is a comprehensive, USA-wide soil moisture and climate 

information system designed to provide data to support natural resource assessments and 

conservation activities with a focus on agricultural areas in the USA. The observing network is used 

http://www.wcc.nrcs.usda.gov/scan/
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to monitor soil temperature and soil moisture at several depths, soil water level, air temperature, 

relative humidity, solar radiation, wind, precipitation and barometric pressure amongst others. 

NRCS-SCAN data have been used for various studies ranging from global climate modelling to 

agricultural studies. The vegetation cover at those sites consists of either natural fallow or short 

grass. Data are collected by a dielectric constant measuring device and typically measurements are 

made at 5, 10, 20, 50 and 100 cm. 

6.3.2.5.2 USCRN 

The U.S. Climate Reference Network National from the Oceanic and Atmospheric Administration's 

National Climatic Data Center (USCRN NOAA's NCDC) consists of 114 stations developed, deployed, 

managed, and maintained by the National Oceanic and Atmospheric Administration (NOAA) in the 

continental United States for the express purpose of detecting the national signal of climate change 

(Bell et al., 2013). USCRN main objective is to provide climate-science-quality measurements of air 

temperature and precipitation. The stations in the network were designed to be extensible to other 

missions and in 2011, the USCRN team completed at each station in the conterminous United States 

the installation of triplicate-configuration soil moisture and soil temperature probes at five 

standards depths (5, 10, 20, 50, and 100 cm). 

6.3.2.5.3 NRCS-SNOTEL 

The Natural Resources Conservation Service (NRCS) installs, operates and maintains an extensive, 

automated system call SNOTEL (short for Snow Telemetry, Schaefer and Paetzold 2000). The 

SNOTEL is designed to collect snowpack and related climatic data in the Western U.S. and Alaska. 

Most of the stations also measure soil moisture and are located in high altitude. Data are collected 

by a dielectric constant measuring device and typically measurements are made at 5, 10, 20, 50 and 

100 cm. 175 stations are used in this study. 

6.3.2.5.4 In situ soil moisture Networks: SMOSMANIA 

SMOSMANIA (Albergel et al., 2008; Calvet et al., 2007) is a long-term effort to acquire profiles of 

soil moisture from 12 automated weather stations in southwestern France (SMOSMANIA). It was 

developed to validate remote sensing and model soil moisture estimates. SMOSMANIA is based on 

the existing automatic weather station network of Météo-France. The stations were chosen to form 

a Mediterranean-Atlantic transect following the marked climatic gradient between the two 

coastlines. The locations of the chosen stations are in relatively flat areas and the altitude of the 

highest station is 538 m a.s.l. The three most eastward stations are representative of a 

Mediterranean climate. Four soil moisture probes (ThetaProbe ML2X of Delta-T Devices) were 

horizontally installed per station at four depths: 5, 10, 20 and 30 cm. In 2008, the network was 

extended, with nine new stations located in the Mediterranean region (SMOSMANIA-E). Most of 

the stations (but one) are at low altitude and in relatively flat areas (Parrens et al, 2012).  
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6.3.2.6 Validation results: long statistical analysis 

 

Considering all the stations and the whole June 2015 to May 2016 period, averaged CC values 

are 0.67, 485 stations are available.  CC values at a seasonal scale; June to August 2015, 

September to November 2015, December 2015 to February 2016 and March to May 2016, are 

0.62, 0.72, 0.73 and 0.69, respectively.   

 

Considering the stations of the NCRS-SNOTEL network, 194 stations present significant CC values; 

p-value<0.05 and were used for the evaluation. For this group of stations, bias, SD, RMSD ([-], m3m-

3) and CC (CC on anomaly time series) are 0.07, 0.229, 0.264, 0.076 and 0.66 (0.56). 

Considering the stations of the NRCS-SCAN network, 187 stations present significant CC values; p-

value<0.05 and were used for the evaluation. For this group of stations, bias, SD, RMSD ([-], m3m-

3) and CC (CC on anomaly time series) are 0.023, 0.237, 0.224, 0.062 and 0.65 (0.54). 

Considering the stations of the USCRN network, 104 stations present significant CC values; p-

value<0.05 and were used for the evaluation. For this group of stations, bias, SD, RMSD ([-],m3m-3) 

and CC (CC on anomaly time series) are -0.020, 0.236, 0.218, 0.060 and 0.70 (0.60). 

Considering the stations of the SMOSMANIA network, 21 stations (of 21) present significant CC 

values; p-value<0.05 and were used for the evaluation. For this group of stations, bias, SD, RMSD 

(m3m-3) and CC (CC on anomaly time series) are 0.253, 0.162, 0.087 and 0.750 (0.662).  

 

As shown on Figure 32 for each network, all the CC values are above the target (0.65).  

 

Figure 32: Distribution of the correlations between observed surface soil moisture and SM-DAS-2 (H14) for the stations of 

the USCRN, NRCS-SCAN, NRCS-SNOTEL, Smosmania networks for June 2015 to May 2016 



 

Operations Report 

2016_S2 

Doc. No: SAF/HSAF/OpRep/2016_S2 

Version: 1.2 

Date: 07/07/2017 

Page: 95/148 
 

 

Country 
Region 

(Network) 

Product 

acronym 
Period stations Bias (-) 

Standard 

deviation 

(-) 

RMSD 

(-)/[m 3m-3] 

CC 

(anomaly) 

USA 
NRCS-SCAN 

(187 stations*) 

H14  

(0-7cm) 

June 2015 to 

May 2016 
270 0.023 0.237 0.224/0.062 

0.65 

(0.54) 

USA 
USCRN 

(104 stations*) 

H14  

(0-7cm) 

June 2015 to 

May 2016 
281 -0.020 0.236 0.218/0.060 

0.70 

(0.60) 

USA 

NRCS-

SNOTEL 

(194 stations*) 

H14  

(0-7cm) 

June 2015 to 

May 2016 167 0.068 0.229 0.264/0.076 
0.66 

(0.56) 

France 
Smosmania 

(21 stations*)  

H14 

(0-7cm) 

June 2015 to 

May 2016 
21 0.253 0.162 0,310/0,087 

0.75 

(0.66) 

(* ) Only cases with pvalue <0.05 are considered. 

Table 36: Comparisons of normalised soil moisture between in situ observations and SM-DAS-2 for June 2015 to May 2016. 

Mean bias (in situ minus products), correlation, standard deviation and root mean square difference (RMSD, [-] and [m3m-

3]) are given for each network 

Table 37 reports statistical scores at a seasonal scale (June to August 2015, September to November 

2015, December 2015 to February 2016 and March to May 2016).  CC values are, on average, above 

the target (0.65) Table 36.  
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Data used for the 

evaluation 

Product 

acronym 
 

Jun.-Aug. 

2015 

Sept.-Nov. 

2015 

Dec. 2015 

- 

Feb.2016 

Mar. - May 

2016 

NRCS-SCAN 
H14 

(0-7cm) 

Bias (-) 0.016 -0.014 0.181 0.058 

RMSD (-) 0.237 0.214 0.295 0.237 

RMSD [m3m-3] 0.066 0.059 0.085 0.068 

CC (anomalies) 0.59 (0.52) 0.73 (0.59) 0.72(0.69) 0.68 (0.63) 

USCRN 
H14 

(0-7cm) 

Bias (-) -0.051 -0.050 0.195 0.05 

RMSD (-) 0.234 0.214 0.298 0.220 

RMSD [m3m-3] 0.065 0.060 0.084 0.062 

CC (anomalies) 
0.64 (0.54) 0.76 (0.66) 

0.74 

(0.70) 0.70 (0.69) 

NCRS-SNOTEL 
H14 

(0-7cm) 

Bias (-) 0.026 0.038 0.062 0.345 

RMSD (-) 0.252 0.26 0.175 0.420 

RMSD [m3m-3] 0.073 0.075 0.049 0.121 

CC (anomalies) 
0.63 (0.61) 0.68 (0.66) 

0.99 

(0.99) 0.71 (0.73) 

Smosmania 
H14 

(0-7cm) 

Bias (-) 0.253 0.288 0.221 0.247 

RMSD (-) 0.289 0.326 0.285 0.322 

RMSD [m3m-3] 0.088 0.092 0.080 0.083 

CC (anomalies) 0.78 (0.71) 0.74 (0.65) 0.68(0.60) 0.82 (0.74) 

Table 37 Same as the previous table at seasonal scale for all stations 
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6.4 Snow Products Quality Assessment 

6.4.1 Quality assessment for product H10 (SN-OBS-1) 

6.4.1.1 Overview 

Product ID (Acronym) H10 (SN-OBS-1) 

Product name Snow detection (snow mask) by VIS/IR radiometry 

Algorithm version 

number 

Latest version: 1.1 

Version considered for Q.A.: 1.1 

Covered period 01/10/2015 ς 31/05/2016 

Q.A. methods applied Multi-categorical statistics POD, FAR, CSI 

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

 

6.4.1.2 Validation results 

In this Chapter the validation results of the SN-OBS-1 long statistics analysis for the snow season 

(1.10.2015 ς 31.05.2016) are reported.  

Validation has been performed over Belgium, Bulgaria, Finland, Germany, Italy, Poland and Turkey. 

Each Country/Team contributes to long statistic validation by providing the monthly contingency 

table and the statistical scores. The results are showed for flat and mountainous areas to provide 

complete error information on the product performances related to the orography. Belgium and 

Finland contribute only to flat area validation, whereas Italy only for mountainous areas. 

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

39) all the SPVG members provided the long statistic results following the validation methodology 

reported in the previous sections.  

 

Score Threshold Target Optimal 

POD 0.80 0.85 0.99 

FAR  0.20 0.15 0.05 

Table 38: product requirements for product SN-OBS-1 in Flat/Forest areas. 

 

Score Threshold Target Optimal 

POD 0.60 0.70 0.99 

FAR  0.30 0.20 0.05 

Table 39: product requirements for product SN-OBS-1 in Mountainous areas. 
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The main scores to be evaluated are the Probability Of Detection (POD) and the False Alarm Rate 

(FAR). However, in order to give a more complete idea of the product error structure several 

statistical scores have been evaluated (Table 40).  

 

flat area Belgium Bulgaria Finland Germany Poland Turkey tot 
numbers of obs 761 12.984 2.792 106.718 22.925 464 146.644 
pod 0,70 0,85 0,92 0,90 0,80 0,75 0,88 
far 0,59 0,10 0,04 0,31 0,25 0,13 0,28 
csi 0,35 0,78 0,79 0,64 0,63 0,67 0,65 
pofd 0,03 0,01 0,13 0,02 0,03 0,03 0,02 
acc 0,97 0,98 0,89 0,97 0,95 0,91 0,97 
hss 0,50 0,87 0,78 0,77 0,75 0,75 0,77 

Table 40: Statistical scores for H10 over flat areas relatively to the period 1.10.2015-31.5.2016. 

 

 

mountainous Bulgaria Italy Germany Poland Turkey tot 
numbers of obs 3716 12112 9515 1689 3902 30.934 
pod 0,57 0,56 0,53 0,64 0,66 0,57 
far 0,22 0,03 0,25 0,19 0,11 0,14 
csi 0,49 0,55 0,45 0,56 0,61 0,52 
pofd 0,03 0,12 0,07 0,14 0,17 0,10 
acc 0,90 0,60 0,82 0,75 0,72 0,73 
hss 0,60 0,20 0,51 0,50 0,44 0,39 

Table 41: Statistical scores for H10 over mountainous areas relatively period 1.10.2015-31.5.2016. 

 

mountainous and 
flat area Belgium Bulgaria Finland Italy Germany Poland Turkey tot 

numbers of obs 761 16700 2792 12112 116233 24614 4366 177578 
pod 0,70 0,75 0,91 0,56 0,78 0,76 0,67 0,76 
far 0,59 0,14 0,14 0,03 0,30 0,24 0,11 0,25 
csi 0,35 0,67 0,79 0,55 0,59 0,61 0,61 0,60 
pofd 0,03 0,01 0,13 0,12 0,03 0,04 0,14 0,04 
acc 0,97 0,96 0,89 0,60 0,96 0,94 0,74 0,93 
hss 0,50 0,78 0,78 0,20 0,72 0,72 0,49 0,69 



 

Operations Report 

2016_S2 

Doc. No: SAF/HSAF/OpRep/2016_S2 

Version: 1.2 

Date: 07/07/2017 

Page: 101/148 
 

Table 42: Statistical scores for H10 over mountainous and flat areas relatively period 1.10.2015-31.5.2016. 

 

¶ It can be noticed that, in terms of POD the results are better in the flat areas where we have 

the larger number of observations available. The product reaches the best performance in 

Finland where POD=0.91, FAR=0.14. 

¶ The lowest POD values over the mountainous areas are generally obtained for the months 

of November, April and May when there is more fractional snow on the ground. On the 

contrary the FAR index is better in the mountainous areas (Table 41). 

 

6.4.1.3 Conclusions: Product requirement compliance 

In the flat areas, the accuracy is above to the target in terms of POD (0.88) and it is close to the 

threshold in terms of FAR (0.28). In mountainous areas the Probability Of Detection (POD: 0.57) is 

close to the threshold and the False Alarm Rate (FAR: 0.08) is between the target and the optimal. 

 

Between target and 

optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded 

ōȅ җ рл ҈ 

 

H-SAF  Accuracy requirements for SN-OBS-1 in 
Flat/Forest areas 

Product  requirements SN-OBS-1  

Score threshold target optimal total 

POD 0.80 0.85 0.99 0.88 

FAR 0.20 0.15 0.05 0.28 

Table 43: Simplified compliance analysis for product H10 (Flat/Forest areas). 

 

H-SAF  Accuracy requirements for SN-OBS-1 in 
Mountainous areas 

Product  requirements SN-OBS-1 

Score threshold target optimal total 

POD 0.60 0.70 0.99 0.57 

FAR 0.30 0.20 0.05 0.14 

Table 44: Simplified compliance analysis for product H10 (mountainous areas). 
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6.4.2 Quality assessment for product H11 (SN-OBS-2) 

6.4.2.1 Overview 

Product ID (Acronym) H11 (SN-OBS-2) 

Product name Snow status (dry/wet) by MW radiometry 

Algorithm version 

number 

Latest version:  1.0 

Version considered for Q.A.: 1.0 

Covered period 01/10/2015 ς 31/05/2016 

Q.A. methods applied Continuous statistics POD, FAR, CSI 

Contributing countries BE, FL, TU 

6.4.2.2 Validation results 

In this Chapter the validation results of the SN-OBS-2 long statistics analysis for the snow season 

(1.10.2015 ς 31.05.2016) are reported.  

Validation has been performed over Belgium, Finland, Germany, Poland and Turkey. Each 

Country/Team contributes to the long statistic validation by providing the monthly contingency 

table and the statistical scores for a total of 39.724 observations.  

 

To assess the degree of compliance of the product with product requirements all the SPVG members 

provided the long statistic results following the validation methodology reported in the previous 

sections. The main scores to be evaluated, to assess the Product Requirement, are the Probability 

Of Detection (POD) and the False Alarm Rate (FAR). However, in order to give a more complete idea 

of the product error structure several statistical scores have been evaluated as: the Critical Success 

Index (CSI), Accuracy (ACC) and the Heidke Skill Score (HSS) (Table 45). 

 

The results are evaluated for flat area only as indicated in the CDOP3 Proposal Section 2.2.4.1.2.1.4.  

 

The validation results show different performances in the validation areas probably due to lacking 

in homogeneity of snow cover in space and time, particularly in the coastal regions.   

 

During CDOP3 the Snow Cluster will provide the Committed Area of H11 and a new validation 

strategy will be performed coherently. 
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flat area Belgium Finland Germany Poland Turkey tot  

numbers of obs 711 7963 23760 6742 548 39724 

pod 0,40 0,75 0,62 0,48 0,20 0,61 

far 0,70 0,25 0,71 0,65 0,48 0,60 

csi 0,21 0,60 0,25 0,26 0,17 0,32 

pofd 0,04 0,32 0,07 0,06 0,18 0,12 

acc 0,94 0,72 0,92 0,92 0,51 0,87 

hss 0,31 0,43 0,36 0,36 0,02 0,37 

Table 45: Statistical scores for H11 over flat areas relatively to the period 1.10.2015-31.5.2016. 

 

6.4.2.3 Conclusions: Product requirement compliance 

As shown in Table 46 the POD is above the threshold meanwhile the FAR is quite far from the product 

requirements. As shown in the previous chapter, H11 has really good performances (POD 0,75 and 

FAR 0,25) in Finland.   

 

Between target 

and optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded 

ōȅ җ рл ҈ 

 

H-SAF  Accuracy requirements for SN-OBS-2 

Product  requirements SN-OBS-2 

Score threshold target optimal total 

POD 0.60 0.80 0.90 0,61 

FAR 0.20 0.10 0.05 0,60 

Table 46: :Simplified compliance analysis for product H11 
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6.4.3 Quality assessment for product H12 (SN-OBS-3) 

6.4.3.1 Overview 

Product ID (Acronym) H12 (SN-OBS-3) 

Product name Effective snow cover by VIS/IR radiometry 

Algorithm version 

number 

Latest version:  1.1 

Version considered for Q.A.: 1.1 

Covered period 01/10/2015 ς 31/05/2016 

Q.A. methods applied Continuous statistics Overall accuracy 

Contributing countries Finland 

 

H-SAF H12-SN-OBS-3 fractional snow cover product (FSC), from AVHRR (Advanced Very High 

Resolution Radiometer) instrument data on NOAA-18 and NOAA-19 satellites, is compared with 

Ground Status information from weather stations operated by Finnish Meteorological Institute. The 

time-period for the validation is the winter 2015 - 2016 from Oct 1st to May 31st. 

The H12 FSC is produced from AVHRR-acquisitions by using the SCAmod-method (Metsämäki et al. 2005) 

developed at the Finnish Environment Institute and operated for flat and forested areas by Finnish 

Meteorological Institute. 

6.4.3.2 Case study 1: cloud contamination 

The case study 1 is from October 1, 2015, and demonstrates the problems with cloud masking. The 

area of focus is Finland, over which the validation is performed. At this time the southern parts of 

Finland was completely snow-free. In Figure 33 and Figure 34 we show the product and an RGB 

composite from MSG/SEVIRI at 09:30 UTC the same day. The satellite composite is selected so that 

it matches one of the NOAA-19 overpasses used in the product generation. MSG/SEVIRI is used for 

the reference as it has better channels for showing the different cloud formations. 
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Figure 33: H12 product for October 1, 2015 

 

 

Figure 34: Satellite RGB composite for May 6, 2016 at 14:15 UTC. 
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The area where H12 product indicates full snow cover, is seen having broken cumuliform clouds, 

some of which have high cloudtops (seen in bright cyan). The other areas with misclassified values 

in Finland, Estonia and Sweden also have semi-transparent and/or broken clouds, and the ground 

surface is partly visible, which is clearly difficult for the applied cloud-screening. The example in 

Figure 35 and Figure 36 shows how these semi-transparent clouds can also result in smaller snow 

fractions if not properly identified. Earlier in the day, the clouds in northern half of Finland were 

substantially thicker, so those areas have been masked correctly based on that data. 

 

 

Figure 35: H12 product for May 6, 2016 
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Figure 36: Satellite RGB composite for May 6, 2016 at 14:15 UTC. 

 

6.4.3.3 Weather station observations 

¢ƘŜ Iмн Řŀǘŀ ǿŜǊŜ ŀƭǎƻ ŎƻƳǇŀǊŜŘ ŀƎŀƛƴǎǘ DǊƻǳƴŘ {ǘŀǘŜ ƛƴŦƻǊƳŀǘƛƻƴ όŀƭǎƻ ƪƴƻǿƴ ŀǎ άŜ-ŎƻŘŜǎέύ ŦǊƻƳ 

weather stations operated by Finnish Meteorological Institute. The observations place the ground 

state to nine distinct categories, shown in Table 47. The table also shows in which category the e-

code is placed in validation. The used data is from daily 06 UTC observations. Typically there were 

around 120 observation locations daily, distributed around Finland. 

 

Surface status Explanation e-code 

Snow fraction 

category in 

comparisons 

Snow-free 

Surface is dry (vegetation can be frosty, or moist by dew or fog) 0 0 % 

Surface is wet (due to rain, melted snow or melted permafrost) 1 0 % 

Water puddles on the surface 2 0 % 

Ground is frozen (eg. permafrost) 3 0 % 

Snow covered 
Open areas completely snow-free, (some) snow in the forests 4 0 ï 50 % 

Surface less than half snow covered 5 0 ï 50 % 
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Melting/wet snow, 

firm or hard 

Surface more than 50 % but less than 100 % 

snow covered 
6 50 ï 100 % 

Surface completely snow covered 7 100 % 

Loose, dry snow 

Surface more than 50 % but less than 100 % 

snow covered 
8 50 ï 100 % 

Surface completely snow covered 9 100 % 

Table 47: Ground state codes used at FMI 

 

The clear-sky values of the daily H12 snow product data are compared to the aforementioned the 

three aforementioned snow-fraction categories. Hits denotes those comparisons where the 

categories match, underestimates are cases where the product has a lower value than the station 

data, and overestimation where product values are higher than those determined at the weather 

stations. Table 48 shows the results from these comparisons. The total accuracy value is calculated 

monthly. Total accuracy for the validation period was found to be 67.7 %. Number of under and 

overestimations are shown in detail so that it is easier to see how severe the errors are, that is how 

many category steps the product is under or overestimating. The number of discarded cases (due 

to clouds or darkness) for each category are shown in Table 49.  

 

 Oct 2014 Nov 2014 Dec 2014 Jan 2015 Feb 2015 Mar 2015 Apr 2015 May 2015 Total 

hits 275 0 0 0 0 442 235 549 1501 

underestimation 0 0 0 0 0 231 123 16 370 

1 category 0 0 0 0 0 192 112 15 319 

2 category 0 0 0 0 0 38 11 1 50 

3 category 0 0 0 0 0 1 0 0 1 

overestimation 93 0 0 0 0 24 51 179 347 

1 category 63 0 0 0 0 23 51 178 315 

2 category 6 0 0 0 0 1 0 1 8 

3 category 24 0 0 0 0 0 0 0 24 

number of used 
obs 

368 0 0 0 0 697 409 744 2218 

Accuracy (%) 74.73 NaN NaN NaN NaN 63.41 57.46 73.79 67.67 

Table 48: :Statistics on the comparison between H12 and weather station observations 

 

 Oct 2014 Nov 2014 Dec 2014 Jan 2015 Feb 2015 Mar 2015 Apr 2015 May 2015 Total 

no data, no snow 3062 2110 1364 77 30 45 1195 2644 10527 

no data, less than 50 
% snow 

54 145 322 93 114 128 775 168 1799 

no data, more than 50 
% snow 

74 147 240 219 76 132 244 55 1187 

no data, full snow 
cover 

129 1167 1755 3269 3072 2641 905 28 12966 
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 Oct 2014 Nov 2014 Dec 2014 Jan 2015 Feb 2015 Mar 2015 Apr 2015 May 2015 Total 

number of unused 
obs 

3319 3569 3681 3658 3292 2946 3119 2895 26479 

number of total obs 3687 3569 3681 3658 3292 3643 3528 3639 28697 

percentage of used 
obs 

9.98 0.00 0.00 0.00 0.00 19.13 11.59 20.45 7.73 

Table 49: Detailed counts for missing data. 

 

6.4.3.4 Conclusions: Product requirement compliance 

Previously, the analysis have included also comparisons against fractional values obtained from 

snow course measurements operated by Finnish Environment Institute (SYKE), but the data was not 

available for this validation. As the Product Requirements show Overall Accuracy thresholds only for 

mountainous areas (RMSE have been used for non-Ƴƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀǎύΣ ǿŜ ŎŀƴΩǘ ƎƛǾŜ ŘƛǊŜŎǘ ǊŜǇƻǊǘ 

on compliance. Nevertheless, the gained Accuracy of 67.7 % is slightly above of the target threshold 

given for mountainous regions (65 %). 

When investigating the more detailed data in  Table, we can see that the differences are primarily 

ƻƴƭȅ ƻŦ ƻƴŜ ŎŀǘŜƎƻǊȅ ǎǘŜǇ όŜƎΦ άл ҈ ǎƴƻǿ ŎƻǾŜǊέ ƛƴ ǘƘŜ ǇǊƻŘǳŎǘ ōǳǘ άл ς рл ҈έ in the weather station 

data). All the underestimations have been during the spring melting season, where as the 

overestimates have also occurred during the autumn. All of the 3-category misclassifications were 

during the autumn. In the case of 3-category overestimations, as shown in chapter 6.4.3.2 , vast 

majority of the occurences are from situations where clouds have been misinterpreted as snow. 

Note that only one 3-category underestimation (full snow cover interpreted as bare ground) has 

occurred. The cause for this is a bit uncertain, but shadow cast by clouds seems to be part of the 

problem. 

6.4.3.4.1 Formulae 

Accuracy 

ACC = <number of correct> / <number of total observations> 

6.4.3.4.2 References 

Metsämäki, S., Anttila, S., Huttunen, M., & Vepsäläinen, J. (2005). A feasible method for fractional 
snow cover mapping in boreal zone based on a reflectance model. Remote Sensing of 
Environment, 95, 77-95 
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6.4.4 Quality assessment for product H13 (SN-OBS-4) 

6.4.4.1 Overview 

Product ID (Acronym) H13 (SN-OBS-4) 

Product name Snow water equivalent by MW radiometry 

Algorithm version 

number 

Latest version:  1.0 

Version considered for Q.A.: 1.0 

Covered period 01/10/2015 ς 31/05/2016 

Q.A. methods applied Continuous statistics RMSE 

Contributing countries FL, PL, TU 

 

In this Chapter the validation results of the SN-OBS-4 long statistics analysis for the snow season 

(1.10.2015 ς 31.05.2016) are reported.  

Validation has been performed over Finland, Poland and Turkey. Each Country/Team contributes to 

long statistic validation by providing the seasonal statistical scores. The results are showed 

separately for flat and mountainous areas (if applicable), since the product requirements are 

different in value for the two areas.  

To assess the degree of compliance of the product with product requirements (Table 50) the 

contributing SPVG members provided the long statistic results following the validation methodology 

reported in the previous sections.  

 

Area  Threshold  Target  Optimal  

flat (RMSE) 40 mm 20 mm 10 mm 

mountain (RMSE) 45 mm 25 mm 15 mm 

Table 50: Product requirements for product SN-OBS-3 

 

6.4.4.2 Validation results in Finland (over flat and forested areas) : 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.  
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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 37) and 

measurements are performed once or twice in month.  

 

 

Figure 37: Snow course locations in Finland. 

 

6.4.4.2.1 Validation results 

H-SAF H13 SWE was validated for period from Oct 1 2015 to May 31 2016. Scatterplot of SYKE snow 

course SWE versus H13 SWE estimate are presented in Figure 38. 
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Figure 38: Scatterplot of SYKE snow course SWE vs. H13 SWE estimate. 

 

Statistical figures obtained were bias of 3.4 mm, RMS without bias correction 31.7 mm, RMS with 

bias correction 31.5mm, and correlation coefficient 0.84.  

In Figure 39 the same results in scatterplot Figure 38 are presented in an alternative fashion with 

average values and error limits.  
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Figure 39: Scatterplot of SYKE snow course SWE vs. H13 SWE estimate.  

 

In Figure 39 it is observed an underestimation of SWE when SWE > 150 mm.  

6.4.4.2.2 Conclusions 

In this validation a RMS value equal to 31.7 mm was obtained. This is in between target and 

threshold value (Table 50).  In Figure 39 it is observed an underestimation of SWE when the SWE 

derived by the ground truth is larger than 150 mm. This is typical behavior of the algorithm since 

with large values of SWE radiometer SWE estimates saturate.   

 

6.4.4.3 Validation results in Poland: description of validation data 

In order to validate H13 product snow water equivalent (SWE) data recorded at 39 weather stations 

were taken into consideration (Figure 40a). Due to the limitation of H13 (SWE) algorithm to the 

snow depth range 20-100 cm SWE ground measurement data from 11 weather stations were used 

(Figure 40b, Table 51). There were 31 SWE ground measurement data consistent with SWE H13 

data. The data covered the period of 15-26 January 2016. 
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Figure 40: Ground weather stations measuring snow water equivalent in Poland in winter 2015/2016: a) with available 

measurement data; b) used in validation of H13 product 

 

 

Station no. Station name Longitude Latitude Altitude (m a.s.l.) Area type 

1 ZAKOPANE 19.960 49.294 855 mountainous 

2 KASPROWY WIERCH 19.982 49.233 1991 mountainous 

3 |bL9ÀY! 15.739 50.736 1603 mountainous 

4 WARSZAWA-hYB/L9 20.961 52.163 106 flat 

5 TERESPOL 23.621 52.078 133 flat 

6 a_!²! 20.361 53.104 147 flat 

7 aLYh_!WYL 21.589 53.789 127 flat 

8 .L!_¸{¢hY 23.162 53.107 148 flat 

9 D5!c{Y-|²L.bh 18.934 54.334 7 flat 

10 9[.[+D-MILEJEWO 19.544 54.223 189 flat 

11 {¦²!_YL 22.949 54.131 184 flat 

Table 51: List of weather stations used in validation of H13 product. 

 



 

Operations Report 

2016_S2 

Doc. No: SAF/HSAF/OpRep/2016_S2 

Version: 1.2 

Date: 07/07/2017 

Page: 115/148 
 

SWE values derived from H13 product were primarily compared to those derived from the ground 

measurement through drawing scatter plot (Figure 41).  Next, the continuous statistics were 

calculated (Table 52). 

 

Figure 41: Scatter plot of SWE values derived from H13 product and ground measurement. 

 

 

Statistics Scores 

Mean Error 7.9 

Standard Deviation 7.0 

Correlation Coefficient 0.5 

Root Mean Square Error 10.5 

Root Mean Square Error % 0.4 

Table 52: Statistical scores of H13 product validation 
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6.4.4.3.1 Conclusions 

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

product and ground measurement. It seems that H13 product has too coarse spatial resolution for 

mountainous area. 

 

6.4.4.4 Validation results in Turkey: description of validation data 

The validation of Snow Water Equivalent from microwave imagery from SSMI/S (merged H13 product) 
is performed against automated weather stations and snow pack analyser stations. The snow depth 
measurements obtained from the ground stations are used (Figure 42). The in-situ data falling in the 
mountain mask are included in the validation analysis. The validation dataset covers the period of 
December 2015-March 2016 with 4999 in-situ measurements from 94 stations. For the whole validation 
period AWOS station observations were collected, but due to problems and unknown reasons, the 
observations from some of the AWOS stations could not be included in the validation process, 3130 
observations were used in the validation study.  The H13 Validation program developed in the MATLAB 
environment is used in the validation study. 

6.4.4.4.1  Methodology 

In-situ measurements are compared individually with the corresponding 25x25 km2 SSMI/S footprint. 
For each measurement location the elevation of the weather station is compared against the SSMI/S 
pixel median elevation where the measurement falls inside it. If the elevation difference between 
measurement location and pixel elevation median value is greater than 400 meters that weather station 
is excluded from validation studies. Since the SWE product is developed for dry snow conditions, the 
validation period is selected as December to March. The results are presented in Table 53 for 2016 water 
year. The comparison between the retrieved and observed SWE values is presented in Figure 43. 
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Figure 42: TSMS AWOS stations reporting snow depths. 

 

Range 

(mm) 

Meas. SWE 

(mm) 

Calc. SWE 

(mm) 

Stand. 

Dev. 

Data 

Count 

Mean 

Error 

0-25 7,29 6,87 7,00 1798,00 -770,55 

25-50 35,57 25,19 7,79 562,00 -5838,72 

50-75 60,10 46,48 7,39 296,00 -4030,29 

75-100 85,71 99,90 7,82 132,00 1873,68 

100-

125 

111,51 113,88 6,98 122,00 288,80 

125-

150 

137,17 119,69 7,19 91,00 -1590,36 

150-

175 

161,15 115,35 6,59 80,00 -3664,00 

175-

200 

184,06 131,69 6,46 29,00 -1518,80 
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Range 

(mm) 

Meas. SWE 

(mm) 

Calc. SWE 

(mm) 

Stand. 

Dev. 

Data 

Count 

Mean 

Error 

200-

225 

208,91 156,41 6,04 17,00 -892,41 

225-

250 

231,35 168,67 10,26 3,00 -188,06 

Table 53: Results for validation period December, 2015 ï March, 2016. 

 

 

Figure 43: The calculated mean snow water equivalent obtained from H13 corresponding to measured snow water 

equivalent values for the period December, 2015ï March, 2016. 

 

RMSE=34.64 mm 

 

6.4.4.4.2 3. Conclusions 

The amount of ground data used in the validation study is limited.  Also, the ground measurements are 
not evenly distributed within the resolution elements, so the whole area of individual footprint is not 
examined. The coarse spatial resolution and the penetration characteristics of the SSMI/S instrument 
for shallow and deep snow lead under and over estimation in the SWE retrieval. The overall RMSE for 
December 2015-March 2016 is 34,64 mm, the RMSE is calculated as 31,56 mm, 36,44 mm, 39 mm and 
31,05 mm for December, January, February and March respectively. The results indicate that the 
threshold user requirement which is 45 mm for the mountainous areas is already satisfied.  Referring to 
Figure 43 one can see underestimation of SWE when ground truth SWE is larger than 160 mm. This is 
typical behaviour of the algorithm since with large values of SWE radiometer SWE estimates saturate. 
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The maximum snow depth observed in 2016 was 213 cm and the average of the observed snow depth 
in 94 stations was 28,22 cm.  

 

6.4.4.5 Conclusions: Product requirement compliance 

As shown in Table 54 the statistical scores obtained by the validation of H13 in SPVG generally satisfy 

the Product Requirements, with RMSE between the threshold and the target values. 

In this validation a RMSE value of 34.64 mm was obtained for mountainous area and a RMSE of 

30.59 mm for the flat area; both are between target and threshold value. One possibility to improve 

RMSE figure is to take into account land use and other parameters to adjust snow density and SWE 

figures respectively. 

 

Between target 

and optimal 

Between threshold 

and target 

Threshold exceeded 

by < 50 % 

Threshold exceeded 

ōȅ җ рл ҈ 

 

H-SAF  Accuracy requirements for SN-OBS-4 

Product  requirements  RMSE (mm) 
 

threshold target optimal TOTAL Poland Finland Turkey 

 N. samples       5795 31 562 4999 

Mountainous 45 mm 25 mm 15 mm 34.64 mm   34.64 mm 

 Flat Area  40 mm 20 mm 10 mm 30.59 mm 10.5 mm 31.7 mm  

Table 54: compliance analysis for product SN-OBS-4 
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Appendix 1 aƻƴǘƘƭȅ vǳŀƭƛǘȅ !ǎǎŜǎǎƳŜƴǘ wŜǎǳƭǘǎ 

1.1 Monthly validation results for H01 new rel. 

 

Figure A1 Monthly validation results for H01 new rel. relatively to the precipitation class 1. 
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Figure A2 Monthly validation results for H01 new rel. relatively to the precipitation class 2. 
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Figure A3: Monthly validation results for H01 new rel. relatively to the precipitation class 3. 
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Figure A4 Monthly validation results for H01 new rel. relatively to the precipitation class 4. 
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1.2 Monthly validation results for H15A  

 

 

Figure A5: Monthly validation results for H15A relatively to the precipitation regime 0.25¢PR<1 mm/h. 






































