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1 LYUNRBRdAzOGAZ2Y

1.1 Purposeof the document

The purpose of the document is to provide a report of #regineering aspects of thel SAF
operationsfor the first and secondgemesterof 2019 (from 01/01/2019 to 31/12/2019). It includes
performance statistics dfl SAfoperational productsThe results of quality assessment and hydro
validation of operational productsre also included covering the period from 01/06/20&8
31/05/20109.

1.2 Documentoverview
Thefollowing sections compose the present document

Section2: the overview of the object of the report is provided; expected performances and
monitored products are the object of the overview

Section3: operationsoverview:the performances of the system are reported, in terms of products
availability, archivingdissemination angroblems reporing.

Sectiond: the dza SfékBb@ck received from the communities and from the web.site
Sectionb: The HSAF produatquality assessmerior covering the period 01/06/2018 31/05/2019

To be noted: the Hydrovalidation Report is delivered as a separate dedicated set of Documents
(Hydrovaldation Report)
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2 hLISN)GAZ2YE 20SNWASSH
2.1 Operation commitments: the service specification

Referencefor the operations is theH SAFService Specificatn (current baseline release
SAF/HSAF/SeSplD).

An overview of the operations commitments risported in this section, for a clear view of the
expected product performances.

2.2 Referenceperiod
The Operation Report covergoth the semesters of the year, reflected in followimame
convention:

SAF_HSABPRep<YYY¥ Sx> <v> <r>

where<YYY¥is the year<x>the semester@r semesters, if bothof the year<v>version anc<r>
the revision

The period of observation is related to system performance (e.g. dissemination, archive, statistics
on user accesses etc.).

The scientific aspects ¢f AFcannot 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 significar
quality assessment of snow products, or the duration of a consistent hydrovalidation camibasgy
implies that onlyat mid-year these aspects are included in the report.

Current report 2019S1/S2) covesfollowing periods:

Operations aspect in this report Covered period

Engineering aspects (system performances) from 01/01/2019to 31/12/2019

Quality Assessment and Hydrovalidation impact| 01/06/2018¢ 31/05/2019.

2.3  Products list

The table lists all products with operational or gyperational status for the entire period under
review.

Identifier [ Acronym | Name Type Operational Statukistory

Precipitation products

HO1 new | PROBSL | Precipitation rate at ground by NRT Operational since July 2013
rel. new rel. MW conical scanner
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Identifier | Acronym | Name Type Operational Statukistory
HO2A PROBS2A | Precipitation rate at ground by NRT Operational since July 2013
new rel. | new rel. MW crosstrack scanners
HO2B PROBSB Precipitation rate at ground by NRT Operational since October 2019
MW crosstrack scanners
o NRT - Pre-operational since H SAF
Precipitation rate at ground by
HO3A PROBS3A Development Phase
GEO/IR supported by LEO/MW ] ] )
- Operational since midune 2015
Precipitation rate at ground b NRT
HO3B PROBS3B b g y - Operational since April 2019
GEOIIR supported by LEO/MW
Accumulated precipitation at NRT - Pre-operational since June 2012
HO5A PROBS5A ) ) )
ground by blended MW and IR - Operational since midune 2015
Accumulated precipitation at NRT ) ) i
HO5B PROBS5B - Operational since April 2019
ground by blended MW and IR
Blended SEVIRI Convection arg NRT Pre-operational since midune 2015
H15A PROBS6A | / LEO MW Convective
Precipitation
Soil Moisture products
Smaliscale surface soil moisture NRT Pre-operational since H SAF
Hos SMOBS2 P
by radar scatterometer Development Phase
H16 SSM ASCAT Metop-B ASCAT NRT S6&iit NRT Operational since June 2016
(B)ll\le.{!;r geometry 12.5 km sampling
SSM ASCAT Metop-A ASCAT NRT SSM orbi NRT Operational since June 2016
H101 ANRT :
0125 geometry 12.5 km sampling
H102 ssM Ascal Metop-A ASCAT NRT SSM orbi NRT Operational since June 2016
A NRT 025| geometry 25 knsampling
H103 ssM AscA] Metop-B ASCAT NRT SSM orbi NRT Operational since June 2016
B NRT O25| geometry 25 km sampling
Soil Moisture Profile Index in the NRT Operational since June 2012
roots region retrieved by surface
H14 SMDAS2
wetnessscatterometer
assimilation method
Snow products
Snow detection (snow mask) b NRT Operational since November 2011
H10 SNOBSL ction ( )by P
VIS/IR radiometry
Snow status (dry/wet) by MW NRT Operational since midbecember 2013
H11 SNOB&2

radiometry
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Identifier | Acronym | Name Type Operational Statukistory
H12 SNOBS3 Eﬁ?ctive snow cover by VIR NRT Pre-operational since November 2012
radiometry
H13 SNOBSA Snt?w water equivalent by MW NRT Operational since November 2012
radiometry
Ha1 SED- Snow detection for flat land NRT Operational in H SAF since February
SEVIRI (snow mask) by VIS/NIR of SEV 2019 (previously operational in LSA SA
SEG. Snow detection for flat land NRT Operational in H SAF since February
H32 AVHRR (snow mask) by VIS/NIR of 2019 (previously operational in LSA SA
AVHRR

Tablel: H SAFoperationabr preoperationaproducts list
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2.4 Commitments related to Product Requiremerdad NRT Production
Operational | Other Spatial
ID Product Name Acronym | Satellite Operational | Format Cgverage Spatial Resolution| Threshold Accuracy Target Accuracy Optimal Accuracy
Input Data | Input Data
SSMI and SSM/I (on H SAR Resolution Changing with precipitatio Changing with Changing with
SSMIS ol DMSP15) and extendgzla changing with type: precipitation type: precipitation type:
HO1 | Precipitation rate at DMSP (SSNAMSRE (on ) precipitationtype: |{w ¢dE: F2NI B |0 ymE: FT2N b |w Hp: FT2NJ
new | ground by MW conica sz??(fll on DMSP unti EOSAqua) BUFR ;ong\frlca 30kminaverage | MH /E2I0 MM M w M plsl0 M) N w  p sEl2-10Tn2nii)
rel. |scanner " | Nov. 2011¢ southern Sampling: 16 km |0 HNJ/E: F2N flow Mnpi: F2N flo dE: F2N
no longer -
available) Atlantic
AMSUA/B on Resolution Changing with precipitatior] Changing with Changing with
NOAA ~ and changing with type: precipitation type: precipitation type:
HO2A | Precipitation rate at PROBS2A AMSUA  and precipitationtype: |w k2 F2NI H |0 ysm: F2NI B |w Hp: F2NJ
new |ground by MW cross | MHS on EP BUFR |H SARrea |40kminaverage |w MH /10 MniMNI M w M pz10 MniiNd N w  p E22-102ni)
rel. |track scanners new rel. mgiA(gA:/tlosg, Sampling: 16 km |w HnmE: F2N) flw mnp: F2N fw dmE: F2N
AMSUA and H SAF ared Resolution RR > 1 mm/h FSE% = 200 RR > 1 mm/h FSE% = 15( RR > 1 mm/h FSE%
AMSU/B on extended changing e_llong thg 100%
NOAA (up to . scan: varying from
NOAAL?) o Africa |16 16 km2 /
Precipitation rate at AMSU/A and EQSthern circular
HO02B | ground by MW cross | PROBS2B | MHS on BUFR o at nadir to 26 x 52
track scanners Metop-A Atlantic: km2 / oval at scan
(and MetO LAT 60°S edge
B when i 7N, ° i
available) and LON 60°w| Sampling 16 km
NOAA 18/19 -60°E
Resolution Changing with precipitatiof Changing with Changing with
Precipitation rate at SAFH/HO1 changing cross | type: precipitation type: precipitation type:
ground by GEO/IR SEVIRI on new rel. JEurope:8kmin |w dE:r F2NI B |wo yE: F2N B |w Hp: FT2NJ
HO3A supported by PROBSSA MSG SAFH/HO2A GRIB2 | H SAF areg average W MHJEHOMMNI Mo mn pz0 M N p EE-10T 2
LEO/MW new rel. Sampling:5kminjw HN/E:? F2N flw MnpldmmBAN flo dE: T2 N
average
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Operational | Other Spatial
ID Product Name Acronym | Satellite Operational | Format P Spatial Resolution| Threshold Accuracy Target Accuracy Optimal Accuracy
Coverage
Input Data | Input Data
| Resolution RR > 1 mm/h FSE% = 200 RR > 1 mm/h FSE% = 15( RR > 1 mm/h FSE%
H SAF ared changes across th 0
100%
SEVIRI on extended | gyl Disk from 3
Precipitation rate at Precipitation and subsatellite point
HO3B ground by GEO/IR P-IN- rate at GRIR southern |0 8 km on
supported by SEVIRI | ground by Atlantic: | average over
LEO/MW MW (e.g.P- LAT 60°S | Europe.
IN-SSMIS, P 67.5°N, Samolin
IN-MHS) LON 60°W pling
-60°E dependent of
SEVIRIFOV
Resolution: ~ 30 | Changing with integration | Changing with integration| Changing with
Accumulated km interval: interval: integration interval:
HOSA precipitation at PROBSSA SEVIRI on GRIEZ2 |H SAE are: Sampling: 5kminjw MH n~-h T2N ojw vy n~:n:~_-h T2NJ o |w H p~:n:~_-h T2 NJ
ground by blended MSG average accumulation, accumulation, accumulation,
MW and IR w MAEh T2N How TmE:-hTF2 N H 1 w25% for 24h
accumulation accumulation accumulation
H SAF are{ Resolution: ~30| RR>1mm/24h FSE% 3 RR >1mm/24h FSE% { RR > 1 mm/24h FSE
with km 200% 150% = 100%
extension | Sampling: 5 km in
Accumulated Precipitation o Africa average
recipitation at P-AC rate at ground and Sampling
HO5B precip 9 GRIB2 | southern dependent of
ground by blended SEVIRI (e.g. PIN- .
MW4IR SEVIRI) Atlantic: SEVIRI IFOV
LAT 60°S
67.5°N,
LON 60°W
- 60°E
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Operational | Other Spatial
ID Product Name Acronym | Satellite Operational | Format szera e Spatial Resolution| Threshold Accuracy Target Accuracy Optimal Accuracy
Input Data | Input Data 9
Resolution Changing with precipitatio Changing with Changing with
Precipitation changing cross | type: precipitation type: precipitation type:
Blended SEVIR Lat?vl?}vgm“”d Europe: 8kmin | 0006 for > 10 mm/b, | ym: F2NJ B |0 Hp: F2 NI
ended SEVIRIon | BY MW (eg. average
Convection area / LE( PROBS1, PR : |0 MHEEO M/MNI M@ Mo pEl0 N N p EE-10TEnM)
H15A ) PROBSGA | MSG GRIB2 | H SAF areq Sampling: 5 km in
MW Convective OBS2) average w HNOUE: F2N flo mnplz T2N flo pmrE: F2N
Precipitation Convective g
cloud Mask Sampling
(NEFODINA) dependent of
SEVIRI IFOV
Resolution Correlation coefficient (CC| Correlation coefficient Correlation coefficien
Smaliscale surface resulting from 0.50 (CC): 0.65 (CC): 0,80
HO8 | soil moisture by radar| SMOBS2 ASCAT on SAR imagery | BUFR | H SAF areg dlsaggregatlon
scatterometer Metop starting from 25
km
Sampling: 0.5 km
Horizontal Correlation coefficient (CC| Correlation coefficient Correlation coefficien
resolution: 25km | 0.50 (CC): 0.65 (CC): 0,80
Soil Moisture Profile Values Vertical r.esolutlon
. L 4 layers in the
Index in the roots in grid range surface
H14 |regionretrieved by | oy p o [ASCATON I onpiiine  |POMS | Giobal | t02.89m: layert
surface wetness Metop ona (0-7cm), layer2
scatterometer Gaussiar (7-280ml) g er3
assimilation method grid &y
(28-100cm) and
layer-4 (106
289cm).
Resolution: 284 | Signal to noise ratio: 0 dB | Signal to noise ratio: 3 dB| Signal to noise ratio:
Metop-B ASCAT NRT| SSM ASCAT on km x 2534 km dB
H16 | SSM orbit geometry | ASCAB Metop B BUFR | Global . .
12.5 km sampling NRT 012. P fgast'sr'nsamp“ng'
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Operational | Other Spatial
ID Product Name Acronym | Satellite Operational | Format P Spatial Resolution| Threshold Accuracy Target Accuracy Optimal Accuracy
Coverage
Input Data | Input Data
Resolution: 284 | Signal to noise ratio: 0 dB | Signal to noise ratio: 3 dB| Signal to noise ratio:
Metop-A _ASCAT NRT| SSM ASCAT on Km x 2534 km dB
H101 | SSM orbit geometry | ASCARA Meton A BUFR | Global . o
12.5km sampling | NRT 012.4 "€P Spatial sampling:
12.5 km
Resolution: 50 km| Signal to noise ratio: 0 dB | Signal to noise ratio: 3 dB| Signal to noise ratio:
Metop-A ASCAT NRT[ SSM
: ASCAT on X 50 km dB
H102 | SSM orbit geometry | ASCARA Meton A BUFR | Global . .
25 km sampling NRT 025 P Spatial sampling:
25 km
Resolution: 50 km| Signal to noise ratio: 0 dB | Signal to noise ratio: 3 dB| Signal to noise ratio:
Metop-B ASCAT NRT| SSM
: ASCAT on X 50 km dB
H103 | SSM orbit geometry ASCAB Meton B BUFR Global . .
25 km sampling NRT 025 P Spatial sampling:
25 km
SEVIRI pixel POD: POD: POD299 %
. SEVIRI on resolution and grid Flat/Forested areas: 80 % | Flat/Forested areas: 85 % FAR: 5 %
Snow detection (snow MSG Mountainous areas: 60% | Mountainous areas: 70%
H10 gzis:r)nt;)t/rVIS/lR SNOBS1 Meteosatg HDF5 |H SAF ared FAR: FAR:
y Flat / Forested areas: 20 Y Flat/Forested areas: 15 %
Mountainous areas: 30% [ Mountainous areas: 20%
Resolution: ~ 20 | Hit Rate (HR): 60 % Hit Rate (HR): 80 % Hit Rate (HR): 90 %
Snow status (dry/wet) AMSRE on ) . )
H11 by MW radiometry SNOBS2 EOSAqua HDF5 H SAF aredq km False Alarm Rate (FAR): 2 False Alarm Rate (FAR): | False Alarm Rate
Sampling: 20 km | % % (FAR): 5%
Effective SHOW Cover AVHRR on Resolution: t 2 45% (Overall accuracy) | 65% (Overall accuracy) | 95% (Overall
H12 : SNOBS3 | NOAA and HDF5 H SAF areq km, Sampling:0.01 accuracy)
by VIS/IR radiometry
Metop degrees
Resolution: ~20 |w Cf G k C2Nw Cfld k C2NwFlat/Forested
Snow water SSMIS on km 40mm 20mm areas: 10mm
H13 | equivalent by MW SNOB#4 HDF5 H SAF ared . P . .
radiometry DMSP Sampling:0.25 |w az2dzy il Ay2dlw az2dzyilAy2dw az2dzyil Ay
degrees 45mm 25mm 15mm

Table2: Commitments related to Product Requirenieiagin characteristics
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ID Product Name Acronym | Generation frequency Timeliness
Precipitation rate at ground by MW Up to six passes/day in the interva
HO1 new _ p g y PROBSL | 4615 and 1824 UTC 2.5 hours
rel. conical scanner new rel. )
Observing cycle over Europe: ~ 10
Precipitation rate at ground by MW Up to six passes/day with somewh
HO2A P g y PROBS2A irregular distribution across the day 1 hour
new rel. | crosstrack scanners new rel. .
Observing cycle over Europe: ~5 |
o Up to six passes/day with somewh
HO2B Precipitation rate at ground by MW PIN-MHS | iregular distribution across the day 5 5 hours
crosstrack scanners Observing cycle over Europe: ~ 5 |
Every new SEVIRI image (at 15 m
Precipitation rate at ground by ; .
intervals
HO3A | GEO/IR supported by LEOMw | T ROBSSA S) 15 min
Observing cycle over Europe: 15 n
Every new SEVIRI image (at 15 m
Precipitation rate at ground by P-IN- intervals) .
HO3B 30min
GEOI/IR supported by LEO/MW SEVIRI Observing cycle over Europe: 15
o Four productgintegrals over 3, 6, 1
HO5A Accumulated precipitation at ground PROBSSA | and 24 h) every three hours (rollind 15 min
by blended MW and IR .
Observing cycle over Europe: 3 h
o Four products (integrals over 3, 6,
HO5B Accumulated precipitation at ground P-AG and 24 h) every three hou(solling) | 30 min
NG IR E=dRI Observing cycle over Europe: 3 h
Every new SEVIRI image (at 15 m
H15A Blended SE\{IRI Conygctlgn area/ | PROBSBA | intervals) 15 min
MW Convective Precipitation )
Observing cycle over Europe: 15 n
On completion of each orbit at 100
Smaliscale surface saihoisture by min intervals, through the intervals .
Ho8 radar scatterometer SMOB= 07-11 and 1723 UTC 130 min
Observing cycle over Europe: 36 h
Soll MOiS-ture PrOflle Index in the Mode| Output at 24h interva|s
H14 roots region retrieved by su_rfz_ice_ SMDAS? | Observing cycle ~ 24 h (NWP mod 24 to 36 hourd
wetness scatterometer assimilation L e
method assimilation / stabilisation process
. ssM | On completion of each orbit.
H16 Mee;?np(;ﬁ AEZC:ImNEJmSﬁ:A orbit ASCAB | Each orbit lasts 101 minutes 2 hours
9 y e ping NRT O12.4 (orbital period), resulting in ca. 14
] SsSM | orbits/day. Observing cycle over
H101 Meec:?np(;tpr\ Alszcsp\lszE;mSﬁrl:ﬂ orbit ASCAR |Europe: 36 h (full geographical 2 hours
9 yle ping NRT O12.1 coverage).
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ID Product Name Acronym | Generation frequency Timeliness
) ssM | On completion of each orbit.
H102 Meegompe'ﬁ AZSE)CkAn: S'\;F;T ”SnSM orbit | AscAm | Each orbit lasts 101 minutes 2 hours
g y ping NRT O25| (orbital period), resulting in ca. 14
_ SSM | orbits/day. Observing cycle over
H103 Mee;%pe'ﬁ AZSSCIntS'\;?nT "SnSM orbit | AscAB | Europe: 36 h (full geographical | 2 hours
9 y ping NRT 025| coverage).
Snow detection (snow mask) by o
utput result every 24 h
H10 VIS/IR radiometry SNOBSL P y 3 hours
H11 | Show statugdry/wet) by MW SNOBS2 | Output result every 24 h 6 hours
radiometry
Output result every 24 h
i Aft h AVHRR th I1
H12 Eﬁe;ctlve snow cover by VIS/IR SNOBS3 er eac . pass, then mu 3 hours
radiometry temporal analysis for clouttee
pixels
Output result every 24 h
H13 i%?z’)vm"g‘rtyeeq“"’a'e”t by MW SNOBS4 | Assimilation of SSMI/S brightness | 6 hours
temperatures in a background field
Snow detection for flat land (snow SED-
Output result every 24 h
H3L | mask) by VISINIR of SEVIRI SEVIRI | 1P y 3 hours
Snow detection for flat land (snow SEG
Output result every 24 h
H32 | hask) by VISINIR of AVHRR AVHRR | P y 3 hours

Table3: Commitments related to Product RequiremeBeneration frequency amianelinesgonly for NRT products)
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3 {8a0GSY LISNF2NXIYyOS
3.1 Productsavailability

The availability (entlo-end) of the products was evaluated through the analydisame 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:

TheExpected Productio(EP countsthe amount of products xpected to be generatefthe results
will be shown both on a monthly and sesamnual basis

The Successful ProductiofiSH counts the amount of products successfully generated
disseminated within theexpectedtimeliness of eat NRTproduct (the results will be shown both

on a monthly and serannual basis For the offline productsthe 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 productsgenerated and disseminated via FTP.

The Success RatSR is calculated as SP/HPisexpressed as a percentage value with a defined
colour code to better identify results below, above or close to the threshold of 95%usEdeolour
code isthe following:

SR< 95% PP aSRK dcd ciaSRK M A

3.2 EUMETCast Dissemination Timeline

Here below the detailed history of activation/deactivation of the dissemination via EUMETCast is
shown. These information are also summarize#igurel.

- HO3 and HO8lissemination via EUMETCast has been activated on 15/04/2011.

- HO1, HO2 and H10 dissemination via EUMETCast has been activated on 26/04/2012.

- HO4 and HO5 dissemination via EUMETCast has been activated on 27/03/2013; HO4
dissemination stopped since thé"®f November 2015 because H04 was declared asirdf
product on 16 of June 2015 (following the outcomes of the H SAF CDOP2 ORRL1 part5 approvec
by H SAF Steering Group).

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

- Hlldissemination 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-tiesigrof the
software to handle the uploading of H SAF products on the EUMETSAT FTP server. This activit
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 tiy 2013).
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H15 was officially declared as poperational on 18 of June 2015 (following the outcomes of
the H SAF CDOP2 ORR1 part5 approved by H SAF Steering Group). The trial dissemination |
been activated on thestof July 2015 with the support of EUMETSAT staff. The announcement
to the users has been published &" of October 2015 and the related starting of the operative
dissemination has been activated on*2df October 2015 as final step of the trial period.

"Snow Cover" (H31) and "EPS Daily Snow Cover" (H32) declared operational of e
2018

HO02B was officially declared operative on thé" b7 October 2019

HO2A was dismissed on thef1a@f October 2019

HO3B and HO5B was officially declared operative from tifedfaMarch 2019

HO3A and HO5A were dismissed on teApril 2019

Product

EUMETCast Di Timeline

1D
D

2011 2012 2013 2014 2015 2016 2017 2018 2019
MJJASOND[JFMAMIJASOND[)FMAMIJASONDIFMAMIJIASONDJJFMAMIJASOND]JFMAMIJASONDIFMAMIIASONDIFMAMIJIASOND|IFMAMIIASOND
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Figurel: EUMETCast Dissemination Timelimgreen the dissemination period via EUMETCast

3.2.1 Overall poducts generatiorand success rate
The following table show the overall results of products generation and performafocehe two
semesters ofeview period.
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Product Semester 2019-S1
ID Old Acronym New Acronym EP SP
ne|-\:vor1el. ':I'Z;VO:ZIS.{ P-IN-SSMIS 9400 | 9254
ncl:vszr:I. P;'V?E;"ZA P-IN-MHS 21115 | 21036
HO02B P-IN-MHS N.O® N.OO
HO3A PR-OBS-3A P-IN-SEVIRI 6996 6909
HO3B P-IN-SEVIRI 8736 7064
HO5A PR-OBS-5A P-AC-SEVIRI 2334 2312
HO5B P-AC-SEVIRI 2912 2165
H15A PR-OBS-6A P-IN-SEVIRI-CO [ 17376 | 17198
Ho8 SM-OBS-2 SSM-ASCAT-B NRT PIB098 7973
H10 SN-OBS-1 SE-E-SEVIRI 181 178
H11l SN-OBS-2 WS-E 181 178
H12 SN-OBS-3 FSC-E 181 141
H13 SN-OBS-4 SWE-E 181 179
H31 SE-D-SEVIRI 181 181
H32 SE-G-AVHRR 181 179
H14 SM-DAS-2 181 180
H16 SSM-ASCAT-B NRT 012.5 86880 | 86725
H101 SSM-ASCAT-A NRT 012.5 86880 | 86638
H102 SSM-ASCAT-A NRT 025 86880 | 86642
H103 SSM-ASCAT-B NRT 025 86880 | 86732
AVERAGE 95.8%

(*) N.O. = Noperational

Tabled: Overall products generation and success(f&t8emesteR019
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Product Semester 2019-S2
ID Old Acronym New Acronym EP SP SR
o PRIOBS-L P-IN-SSMIS 9820 | 9724
n:vszr/;_ P:(;V?'fjm P-IN-MHS 10478 10462
HO02B P-IN-MHS 3035 2650 87.3%
HO3A PR-OBS-3A P-IN-SEVIRI p® p® p®
HO03B P-IN-SEVIRI 17664 17345 -
HO5A PR-OBS-5A P-AC-SEVIRI p® p® e
HO5B P-AC-SEVIRI 5888 4321
H15A PR-OBS-6A P-IN-SEVIRI-CO | 17664 17418
Ho8 SM-OBS-2 SSM-ASCAT-B NRT PI1S8269 8173
H10 SN-OBS-1 SE-E-SEVIRI 183 166
H11 SN-OBS-2 WS-E 184 176
H12 SN-OBS-3 FSC-E 184 167
H13 SN-OBS-4 SWE-E 184 183
H31 SE-D-SEVIRI 181 181
H32 SE-G-AVHRR 181 181
H14 SM-DAS-2 184 184
H16 SSM-ASCAT-B NRT 012.5 88320 88234
H101 SSM-ASCAT-A NRT 012.5 88320 84782 96.0%
H102 SSM-ASCAT-A NRT 025 88320 84782 96.0%
H103 SSM-ASCAT-B NRT 025 88320 88233 !
AVERAGE 95.8%

(*)D Dismissed

Tableb: Overall products generation and success reg&éMmesteP0D)
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Where:
 Average SROI f Odzf I ( S Rwith @1Y.n ,1n = fumAproducts)

ThedAverage SKis the averagevalueof the Success Rates of each generation chain; this value is
not influenced by the generation frequency of the chains since the principle igtia@s have the
same weight in the computation

The following figure showa plot of the overall value of SRs each productind the total average
as described before.

Success Rate (whole period)
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Figure2: Overall success rafper product and total’eraggi 1st SemesteR0D
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Figure3: Overall success rafper product and total averagé&yd SemesteP0D
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3.2.2 EUMETCast dissemination

The product dissemination here reported is referred to the amount of products, which have been
uploaded (in and out of timeliness), by the H SAF central facilities, to EUMET®Aserver for the
dissemination via EUMETCast.

= Oldpfjl’li)cr:ym New Acronym 201901 201902 201903 201904 201905 201906
ne|_v|\?r1e|. F:zv(\)/?jll PIN-SSMIS 1477 1456 1546 1563 1701 1617
n:v(\)lzr'gl. Pri(avBﬁA PINMHS 3300 3039 3982 4125 3543 3126

HO02B P-IN-MHS N.O® N.O® N.O®) N.O® N.O®) N.O®)
HO3A PROBS3A P-IN-SEVIRI 2971 2687 1279 D) D) DX
HO3B P-IN-SEVIRI N.O®) N.O®) N.O) 2870 2905 2679
HO5A PROBS5A P-AGSEVIRI 992 896 432 D) D) D)
HO5B P-AGSEVIRI N.O®) N.O®) N.O) 949 979 928
H15A PROBS6A P-IN-SEVIRCO 1382 1255 1371 1337 1384 1273
HO8 SM-OBS&2 SS&AQ?([:)IAS:B 31 28 30 30 31 28
H10 SNOBS1 SEESEVIRI 31 28 30 30 31 28
H11 SNOBS&2 WSE 31 28 31 30 31 28
H12 SNOBS3 FScE 31 28 30 30 31 29
H13 SNOB# SWEE 31 28 31 30 31 30
H31 SED-SEVIRI 31 28 29 30 31 30
H32 SEG-AVHRR 31 28 31 30 31 29
H14 SMDAS2 31 28 31 30 31 29
H16 SSMASCAB NRT 012.5 14847 13439 14770 14398 14879 14392
H101 SSMASCATA NRT 012.5 14832 13429 14761 14392 14868 14356
H102 SSMASCA® A NRT 025 14835 13429 14761 14393 14868 14356
H103 SSMASCAB NRT 025 14853 13439 14770 14398 14879 14393

Table6: Productsgissemination via EUMETCadst Semester 2019
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Product
201907 | 201908 | 201909 | 201910 | 201911 | 201912
ID Old Acronym New Acronym
nel_\:\?rlel. F;E\?v?ﬁ PIN-SSMIS 1655 1738 1639 1682 1534 1569
nsv%_ Pri?v%iA PANMHS 3217 3167 3083 1011 Bt £e
HO02B P-INMHS 933 914 838 1133 1501 1526
HO3A PROBS3A P-IN-SEVIRI D D D D D D
HO3B P-IN-SEVIRI 2813 2928 2873 2964 2845 2974
HO5A PROBS5A P-AGSEVIRI 992 896 432 D) D) D)
HO5B P-AGSEVIRI 985 991 960 992 941 986
H15A PROBS6A PIN-SEVIRCO | 2941 2974 2835 2961 2845 2869
HO8 SMOBS2 ss'zASngxlxga 1390 1391 1344 1367 1312 1386
H10 SNOBSL SEESEVIRI 31 31 30 31 24 30
H11 SNOBS2 WSE 31 31 29 31 24 30
H12 SNOBS3 FSCE 31 31 29 31 20 31
H13 SNOBS4 SWEE 31 31 30 30 30 31
H31 SED-SEVIRI 31 28 31 30 31 30
H32 SEG-AVHRR 31 28 31 30 31 30
H14 SMDAS2 31 31 30 31 30 31
H16 SSMASCAB NRT 012.5 14841 14873 14399 14843 14399 14879
H101 SSMASCAT NRT 012.5 14219 12185 14331 14811 14387 14849
H102 SSMASCAT NRT 025 14218 12185 14332 14812 14386 14849
H103 SSMASCAB NRT 025 14841 14873 14399 14842 14399 14879

Table7: Products dissemination \BEUMETCast.2nd Semester 2019

3.2.3 Monthly detailed performance

In this section are shown thevailabilityof H SABproducts on a monthly basis. Please note that the
values of SP in the table are calculated on the basis diirtiereported by the dissemination tool
(AFD toolwithin the expected timeliness. All NRT prodjdhat have beedisseminatedafter the
expeced timeliness, have not been included in them to obtain the relate&P value.

Concerning the value of the timeliness used to compute the SRtsegithas been considered the
values reported imable36 & RSTAY SR A Y 108 fith € fixéd{offs& af five hihdes m &
(as the estimated average time for uploading data on the EUMETSAT FTP seRigtred it is

shown the sequence of events that contribute to the definition of the valud-8ARimeliness T3

TO and the time range used to compute the SP resUi&T0. More in detail, an NRT product is
O2YyaARSNBR dadzO0S&aaFdzZ t e LINPRdAdzOSRé 6 LI NI A OA L.
on theH SAFTP servewithin (T2TO)time range.
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«}

Where:

End to End TIMELINESS

Satellite Data EUMETCast
Acquisition H-SAF TIMELINESS Dissemination }“

At =5 min
UPLOADINGTO UPLOADINGTO TIME
H-SAF FTP EUMETSAT FTP
TO T1 T2 T3
Availability of the last input End of product Availability of Availability of product
to start processing generation product on on EUM server
(Satellite data and/or external input) ftp.meteoam.it for the EUMETCast

dissemination

H-SAF TIMELINESS — 5 min (At used to compute SP results)

Figure4: HSAFTimeliness decompition

TOis the starting processing time (it is extracted from the outputs of operational chaote

aKIF G

(KS aiAYS GF3¢é Ay SIFOK FAE{S yIYS Olyy:

T1lis the end of data processing;

T2is the time when the product is compleyeliploaded on théd SAFTP servefit is extracted
from the FTP logs);

T3is the time when the product is completely uploaded on the EUMETSAT FTP server.
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The tables below shovthe monthly detaiéd performance in théwo semesters of thg@eriod of interest:

Product 2019-01 2019-02 2019-03 2019-04 2019-05 2019-06
1D Old Acronym New Acronym EP SP EP SP EP SP SR EP SP SR ER] SP SR EP SP SR
ne”v‘vosel , F;':fri?'l P-IN-SSMIS 1477 1434 1456 1434 1546 1546 1563 1547 1687 1686 1671 1607
n:vszr:I . Pfe'g?esl'_“ P-IN-MHS 3300 3284 3039 3031 3982 3973 4125 4114 3543 3526 3126 3108
HO2B P-IN-MHS NoO | N.o® N.oO [ N.O® NO® | NOo® | NOO | No® | NOO | NO© | Aug-12 | NOO [ NOP | NOO | NOD | NOO
HO3A PR-OBS-3A | P-IN-SEVIRI 2971 2950 2681 2681 1344 1278 95.1% p® p® p? p” p" p" pt
HO3B P-IN-SEVIRI No¥ | N.o® No¥ | N.O® No® | No® | Nof | 2880 | 2869 2976 2022 2880 | 2173
HO5A PR-OBS-5A | P-AC-SEVIRI 990 984 896 896 448 432 o p" p" o D ot p" p" p®
HO5B P-AC-SEVIRI No® | No® NOO | No® NOO | no® 960 687 71.6% LY 772 77.8% L] 706
H15A PR-OBS-6A P-IN-SEVIRI-CO | 2976 2952 2688 2688 2976 2971 2880 2876 2976 2965 2880 2746 m
Ho8 SM-OBS-2  [SSM-ASCAT-B NRT pIS1382 1381 1255 1254 1371 1358 1337 1337 1390 1384 1363 1259 [IEPRLTS
H10 SN-OBS-1 SE-E-SEVIRI 31 31 28 28 31 30 30 30 31 31 30 28 93.3%
H11 SN-OBS-2 WS-E 31 31 28 28 31 30 30 30 31 31 30 28 93.3%
H12 SN-OBS-3 FSC-E 31 1 3.2% 28 20 71.4% 31 31 30 30 31 31 30 28 93.3%
H13 SN-OBS-4 SWE-E 31 31 28 28 31 30 30 30 31 31 30 29
H31 SE-D-SEVIRI 31 31 28 28 31 31 30 30 31 31 30 30
H32 SE-G-AVHRR 31 31 28 28 31 29 93.5% 30 30 31 31 30 30
H14 SM-DAS-2 31 31 28 28 31 31 30 30 31 31 30 29
H16 SSM-ASCAT-B NRT 012.5 14880 | 14847 13440 | 13439 14880 | 14770 14400 | 14398 14880 | 14879 14400 | 14392
H101 SSM-ASCAT-A NRT 012.5 14880 | 14832 13440 | 13429 14880 | 14761 14400 | 14392 14880 | 14868 14400 | 14356
H102 SSM-ASCAT-A NRT 025 14880 | 14835 13440 | 13429 14880 | 14761 14400 | 14393 14880 | 14868 14400 | 14356
H103 SSM-ASCAT-B NRT 025 14880 | 14853 13440 | 13439 14880 | 14770 14400 | 14398 14880 | 14879 14400 | 14393
OVERALL 72833 | 72539 65971 | 65908 71404 | 70832 71555 | 71221 114423 | 72066 |MMGENCTM 70690 | 69298
AVERAGE (per month) 93.9%

D = Dismissed
N.O. = Not operational
Table8: Monthly detailed performanéelst SemesteR0B
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Product 2019-07 2019-08 2019-09 2019-10 2019-11 2019-12
ID Old Acronym New Acronym EP spP SR EP spP SR EP spP SR EP spP SR EP sP SR EP sP SR
ne'jvorlel_ izfzf"l P-IN-SSMIS 1655 1653 1738 1725 1639 1638 1682 1667 1536 1496 1570 1545
n:ﬁg ' Pfe'v?Bresl'.ZA P-IN-MHS 3217 3213 3167 3165 3083 3081 1011 1003 D" p® p® b b b
Ho028 P-IN-MHS N.0¥ N.0¥ N.0¥ N.0¥ N0 | N.oY NoO [ N.OO 1501 1302 CINLZN 1534 EcC  87.9%
HO3A PR-OBS-3A | P-IN-SEVIRI p" p® D% p" p® p® p® p® p® p% p% p% p" p"
HO3B P-IN-SEVIRI 2976 2813 94.5% 2976 2928 2880 2873 2976 2064 2880 2831 2976 2936
HO5A PR-OBS-5A | P-AC-SEVIRI o p? o o p? p? p? p? p? p? p? o) o} o} of of of?
HO5B P-AC-SEVIRI 992 741 74.7% 992 744 75.0% 960 721 75.1% 992 740 74.6% 960 638 66.5% 992 737 74.3%
H15A PR-OBS-6A P-IN-SEVIRI-CO | 2976 2041 2976 2974 2880 2835 2976 2959 2880 2842 2976 2867
Hos SM-OBS-2  |SSM-ASCAT-B NRT PIS1390 1386 1393 1388 1347 1340 1372 1362 1378 1311 1389 1386
H10 SN-OBS-1 SE-E-SEVIRI 31 31 31 26 83.9% 30 30 31 31 30 20 66.7% 30 28 93.3%
H11 SN-OBS-2 WS-E 31 31 31 31 30 29 31 31 30 24 80.0% 31 30
H12 SN-OBS-3 FSC-E 31 31 31 25 80.6% 30 29 31 31 30 20 66.7% 31 31
H13 SN-OBS-4 SWE-E 31 31 31 31 30 30 31 30 30 30 31 31
H31 SE-D-SEVIRI 31 31 28 28 31 31 30 30 31 31 30 30
H32 SE-G-AVHRR 31 31 28 28 31 31 30 30 31 31 30 30
H14 SM-DAS-2 31 31 31 31 30 30 31 31 30 30 31 31
H16 SSM-ASCAT-B NRT 012.5 14880 14841 14880 14873 14400 | 14399 14880 | 14843 14400 | 14399 14880 | 14879
H101 SSM-ASCAT-A NRT 012.5 14880 14219 95.6% 14880 12185 CINCZOM 14400 | 14331 14880 | 14811 14400 | 14387 14880 | 14849
H102 SSM-ASCAT-A NRT 025 14880 14218 95.6% 14880 12185 CINCZO 14400 | 14332 14880 | 14812 14400 | 14386 14880 | 14849
H103 SSM-ASCAT-B NRT 025 14880 14841 14880 14873 14400 | 14399 14880 | 14842 14400 | 14399 14880 | 14879
OVERALL 72943 71083 72973 67240 CYRIZO 70601 | 70159 70744 | 70217 68947 | 68177 71171 | 70486
AVERAGE (per month) 94.1% 91.5%
D = Dismissed
N.O. = Not operational

Tabled: Monthly detailed performande®d SemesteR00
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Figureb: Success rate, monthly detailed performance (per procgeegated pldat 1st SemesteP0D
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Figure6: Success ratemonthlydetailed performangper product) aggregated plat2nd SemesteP0D
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Success rate - monthly detailed performance (overall)
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Figure7: Success rate, monthly detailed performance (ovet#i§emesteR0B

Success rate - monthly detailed performance (overall)
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Figure8: Succesgate, monthlgetailed performance (overalPhd SemesteP0D

In tablesTable10 and Tablel1 the scores related to the Out of timeliness and the Lost files are
reported for each semeste
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Product 2019-01 2019-02 2019-03 2019-04 2019-05 2019-06
ID Old Acronym New Acronym 0O0T% Lost % 0O0T% Lost % OO0T% Lost % 00T% Lost % 0O0T% Lost % OO0T% Lost %

ne';'vorlﬂ :Efzf'l P-IN-SSMIS 2.9% 0.00% 1.5% 0.00% 0.0% 0.00% 1.0% 0.00% 0.1% 0.00% 0.7% 3.17%

n:m. Pf;?j:% P-IN-MHS 0.5% 0.00% 0.3% 0.00% 0.2% 0.00% 0.3% 0.00% 0.5% 0.00% 0.6% 0.00%
HO2B P-IN-MHS N.0% N.0% N.0% N.O% N.O% N.OY N.O% N.O% N.O% N.O% N.O% N.O%
HO3A PR-OBS-3A | P-IN-SEVIRI 0.7% 0.00% 0.0% 0.00% 0.1% 4.84% o o o o o o
HO3B P-IN-SEVIRI N.0% N.0% N.O% N.O% N.O% N.O% 0.0% 0.35% 29.7% 2.35% 17.6% 6.98%
HOSA PR-OBS-5A | P-AC-SEVIRI 0.6% 0.00% 0.0% 0.00% 0.0% 3.57% by D b3l by D o
HO5B P-AC-SEVIRI N.O® N.O% N.O% N.O® N.O% N.O% 27.4% 1.04% 22.2% 0.00% 23.2% 3.23%
H15A PR-OBS-6A | P-IN-SEVIRI-C 0.6% 0.24% 0.0% 0.00% 0.0% 0.17% 0.0% 0.14% 0.0% 0.37% 1.2% 3.44%
Ho8 SM-OBS-2 SSM'ASEAT'B 0.1% 0.00% 0.1% 0.00% 0.9% 0.00% 0.0% 0.00% 0.0% 0.43% 1.0% 6.60%
H10 SN-OBS-1 SE-E-SEVIRI 0.0% 0.00% 0.0% 0.00% 0.0% 3.23% 0.0% 0.00% 0.0% 0.00% 0.0% 6.67%
H11 SN-0BS-2 WSs-E 0.0% 0.00% 0.0% 0.00% 0.0% 3.23% 0.0% 0.00% 0.0% 0.00% 0.0% 6.67%
H12 SN-0BS-3 FSC-E 96.8% 0.00% 28.6% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 6.67%
H13 SN-OBS-4 SWE-E 0.0% 0.00% 0.0% 0.00% 0.0% 3.23% 0.0% 0.00% 0.0% 0.00% 0.0% 3.33%
H31 MDSC 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00%
H32 EDSC 0.0% 0.00% 0.0% 0.00% 0.0% 6.45% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00%
H14 SM-DAS-2 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 3.33%
H16 SSM-ASCAT-B NRT 012.5 0.0% 0.22% 0.0% 0.01% 0.0% 0.74% 0.0% 0.01% 0.0% 0.01% 0.0% 0.06%
H101 SSM-ASCAT-A NRT 012.5 0.0% 0.32% 0.0% 0.08% 0.0% 0.80% 0.0% 0.06% 0.0% 0.08% 0.0% 0.31%
H102 SSM-ASCAT-A NRT 025 0.0% 0.30% 0.0% 0.08% 0.0% 0.80% 0.0% 0.05% 0.0% 0.08% 0.0% 0.31%
H103 SSM-ASCAT-B NRT 025 0.0% 0.18% 0.0% 0.01% 0.0% 0.74% 0.0% 0.0% 0.0% 0.01% 0.0% 0.05%

TablelQ Out of Timeliness and Lost fildst Semester 2019

Product 2019-01 2019-02 2019-03 2019-04 2019-05 2019-06
ID Old Acronym New Acronym O0T% Lost % 0O0T% Lost % OO0T% Lost % 00T% Lost % 0O0T% Lost % O0T% Lost %
ne':vorlel. :':fzf'l P-IN-SSMIS 2.9% 0.00% 1.5% 0.00% 0.0% 0.00% 1.0% 0.00% 0.1% 0.00% 0.7% 3.17%
n:\szr/;. st?j:“ P-IN-MHS 0.5% 0.00% 0.3% 0.00% 0.2% 0.00% 0.3% 0.00% 0.5% 0.00% 0.6% 0.00%
HO2B P-IN-MHS N.0% N.0% N.0% N.O% N.O% N.OY N.O% N.O% N.O% N.O% N.O% N.O%
HO3A PR-OBS-3A | P-IN-SEVIRI 0.7% 0.00% 0.0% 0.00% 0.1% 4.84% o o o o o o
HO3B P-IN-SEVIRI N.0% N.O% N.O% N.O% N.0% N.O% 0.0% 0.35% 29.7% 2.35% 17.6% 6.98%
HOSA PR-OBS-5A | P-AC-SEVIRI 0.6% 0.00% 0.0% 0.00% 0.0% 3.57% D D b3l by D b3l
HO5B P-AC-SEVIRI N.O® N.O%) N.O% N.O® N.O% N.O% 27.4% 1.04% 22.2% 0.00% 23.2% 3.23%
H15A PR-OBS-6A | P-IN-SEVIRI-C 0.6% 0.24% 0.0% 0.00% 0.0% 0.17% 0.0% 0.14% 0.0% 0.37% 1.2% 3.44%
Ho8 SM-OBS-2 SSM'AigAT'B 0.1% 0.00% 0.1% 0.00% 0.9% 0.00% 0.0% 0.00% 0.0% 0.43% 1.0% 6.60%
H10 SN-OBS-1 SE-E-SEVIRI 0.0% 0.00% 0.0% 0.00% 0.0% 3.23% 0.0% 0.00% 0.0% 0.00% 0.0% 6.67%
H11 SN-0BS-2 WS-E 0.0% 0.00% 0.0% 0.00% 0.0% 3.23% 0.0% 0.00% 0.0% 0.00% 0.0% 6.67%
H12 SN-0BS-3 FSC-E 96.8% 0.00% 28.6% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 6.67%
H13 SN-OBS-4 SWE-E 0.0% 0.00% 0.0% 0.00% 0.0% 3.23% 0.0% 0.00% 0.0% 0.00% 0.0% 3.33%
H31 MDSC 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00%
H32 EDSC 0.0% 0.00% 0.0% 0.00% 0.0% 6.45% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00%
H14 SM-DAS-2 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 0.00% 0.0% 3.33%
H16 SSM-ASCAT-B NRT 012.5 0.0% 0.22% 0.0% 0.01% 0.0% 0.74% 0.0% 0.01% 0.0% 0.01% 0.0% 0.06%
H101 SSM-ASCAT-A NRT 012.5 0.0% 0.32% 0.0% 0.08% 0.0% 0.80% 0.0% 0.06% 0.0% 0.08% 0.0% 0.31%
H102 SSM-ASCAT-A NRT 025 0.0% 0.30% 0.0% 0.08% 0.0% 0.80% 0.0% 0.05% 0.0% 0.08% 0.0% 0.31%
H103 SSM-ASCAT-B NRT 025 0.0% 0.18% 0.0% 0.01% 0.0% 0.74% 0.0% 0.0% 0.0% 0.01% 0.0% 0.05%

Tablell Out of Timeliness and Lost file®d Semester 2019
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3.3 Product achiving and dissemination

Central systems at Leading Entity facilities are receiving products at regular basis. Products are
primarily received from the generation chains at the FTP front end, which-¥ 8 (| K& A ¢ 8¢
time slotof availability of the products.

Operational angbre-operational poducts are also archived centrally in a complets NRA 2fRA Y & &F °
archive. TheH SARrchiveis accessible by means of a wiesed applicatiofiH SABata Centre”
available athttp://hsaf.meteoam.it/downloadproducts.phpon the H SAFRwvebsite Thisservice
allows all registered users to place an order and receive the access on required data by dedicatec
FTP server within three business days

3.3.1 Product archiving

Product archivingnformation ishere provided Note that this table lists the number of products
generated and successfully uploaded on th8 AFTP considering in the total amount also products
delivered after the expected timeliness (e.g. products generated and/or upbbadth a delay or
reprocessed).

¢KS AYT2NYI { Staryofpdtilds NN dR thdlirdtial @mount of products present at
the front-end and archive hosts.

Tables below shows the central archive capacity-l{p& storage area)in terms ofamount of
products stored in the archive MAncrementalaccumulation of produdtis expected for this storage
area.

Please note: as established in the related Service Level Agreement, products H31 and H32 ar
archived in LSA SAF.


http://hsaf.meteoam.it/download-products.php
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Product Start of period End of semester (30/06/2019)

ID Old Acronym New Acronym (31/12/2018) Amount Six-month increase

Ho1 PR-OBS-1 P-IN-SSMIS 60675 70075 9400
new rel. new rel.
HO2A PR-OBS-2A P-IN-MHS 305351 326580 21229
new rel. new rel.

Ho2B P-IN-MHS 0 8791 8791
HO3A PR-OBS-3A P-IN-SEVIRI 330116 339733 9617
HO3B P-IN-SEVIRI 0 17168 17168
HO5A PR-OBS-5A P-AC-SEVIRI 73439 76659 3220
HO5B P-AC-SEVIRI 0 5763 5763
H15A PR-OBS-6A P-IN-SEVIRI-CO 250973 285644 34671
HO8 SM-OBS-2 SSM-ASCAT-B NRT DIS 126966 135035 8069
H10 SN-OBS-1 SE-E-SEVIRI 2446 2625 179
H11 SN-OBS-2 WS-E 3626 3984 358
H12 SN-OBS-3 FSC-E 4280 4640 360
H13 SN-OBS-4 SWE-E 4389 4749 360
H14 SM-DAS-2 2184 2365 181
H16 SSM-ASCAT-B NRT 012.5 452102 538827 86725
H101 SSM-ASCAT-A NRT 012.5 449702 536340 86638
H102 SSM-ASCAT-A NRT 025 449389 536031 86642
H103 SSM-ASCAT-B NRT 025 450996 537728 86732

TOTAL 2270492 2670390 399898

Tablel2 Central archive capacitylst SemesteR0D
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Product End of semester (30/06/2019)
Start of period
ID Old Acronym New Acronym (31/12/2018) Amount Six-month increase
Ho1 PR-OBS-1 P-IN-SSMIS 70075 79895 9820
new rel. new rel.
HO2A PR-OBS-2A P-IN-MHS 326580 341715 15135
new rel. new rel.
HO2B P-IN-MHS 8791 15644 6853
HO3A PR-OBS-3A P-IN-SEVIRI 339733 339733 0
HO3B P-IN-SEVIRI 17168 34569 17401
HO5A PR-OBS-5A P-AC-SEVIRI 76659 76659 0
HO5B P-AC-SEVIRI 5763 11621 5858
H15A PR-OBS-6A P-IN-SEVIRI-CO 285644 320079 34435
HO8 SM-OBS-2 SSM-ASCAT-B NRT DIS 135035 141884 6849
H10 SN-OBS-1 SE-E-SEVIRI 2625 2803 178
H11 SN-OBS-2 WS-E 3984 4338 354
H12 SN-OBS-3 FSC-E 4640 4986 346
H13 SN-OBS-4 SWE-E 4749 5115 366
H14 SM-DAS-2 2365 2549 184
H16 SSM-ASCAT-B NRT 012.5 538827 627061 88234
H101 SSM-ASCAT-A NRT 012.5 536340 621123 84783
H102 SSM-ASCAT-A NRT 025 536031 605964 69933
H103 SSM-ASCAT-B NRT 025 537728 611083 73355
TOTAL | 2670390 3035265 364875

Tablel3 Central archive capacity?"d SemesteR20B

In the following table the product archiving integrity in terms of difference between the number of
products successfully generated and the number of products properly archived is reported for each
semester® Ly RSGFAET X GKS d&a! NOKA@SRE O2f dzvYy NBLR
/| SYGNI £ | NOKAGS 6KAES GKS & tribeérSof productNgemeda@d R ¢
within the expected timeliness
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Product 01/2019 02/2019 03/2019 04/2019 05/2019 06/2019
ID Old Acronym New Acronym Archieved PI;?&Z d % Archieved P-lr—:)[:jcl)é d % Archieved PI«;Z]:(:}(; d % Archieved PI;?EZ d % Archieved P-lr—:::cli d % Archieved PI«;Z]:(:}(; d %
o | PROBSL b ssmis 1477 1434 97,1% 1456 1434 98,5% 1546 1546 100,0% 1563 1547 99,0% 1687 1686 99,9% 1671 1607 96,2%
ozA | PROBSZA | pin-mHs 3300 3284 99,5% 3039 3031 99,7% 3982 3973 99,8% 4125 4114 99,7% 3543 3526 99,5% 3240 3108 95,9%
Ho02B P-IN-MHS N.0®) N.0% N.0®) N.0® N.0®) N.0® N.0% N.0O N.0%) N.0®) N.0% N.0®) N.0® N.0®) N.0® N.0®) N.0% N.0%
HO3A PR-OBS-3A P-IN-SEVIRI 2971 2950 99,3% 2687 2681 99,8% 2969 1278 43,0% 990 p? p® p® p® p® p% p? D%
HO3B P-IN-SEVIRI N.00) N.o" N.0®) N.0® N.0®) N.0® N.0%) N.0® N.O%) 2870 2869 100% 2905 2022 68% 2776 2173 75%
HOSA | PR-OBS5A | P-AC-SEVIRI 992 984 99,2% 896 896 100,0% 992 432 43,5% 340 ¥ o0 D" o0 ¥ ) ¥ )
HosB P-AC-SEVIRI N.0®) N.O% N.0% N.0% N.0% N.0% N.0% N.0" N.O" 949 687 0,715625 979 772 0,77822580! 960 706 73,5%
HISA | PROBS6A | PIN-SEVIRI-CO 2969 2052 99,4% 2688 2688 100,0% 2971 2071 100,0% 2877 2876 100,0% 2965 2965 100,0% 2874 2746 95,5%
Hos | swomsz [SSMASCATEN]  43g 1381 99,9% 1255 1254 99,9% 1371 1358 99,1% 1337 1337 100,0% 1387 1384 99,8% 1335 1259 94,3%
H1I0 | SN-OBS-1 | SE-E-SEVIRI 31 31 100,0% 28 28 100,0% 30 30 100,0% 30 30 100,0% 31 31 100,0% 29 28 96,6%
H11 SN-0BS-2 WS-E 31 31 100,0% 28 28 100,0% 30 30 100,0% 30 30 100,0% 31 31 100,0% 29 28 96,6%
H12 SN-0BS-3 FSC-E 31 1 3,2% 28 20 71,4% 31 31 100,0% 30 30 100,0% 31 31 100,0% 29 28 96,6%
H13 SN-OBS-4 SWE-E 31 31 100,0% 28 28 100,0% 30 30 100,0% 30 30 100,0% 31 31 100,0% 30 29 96,7%
H14 SM-DAS-2 31 31 100,0% 28 28 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 29 96,7%
H16 SSM-ASCAT-B NRT 012.5 14846 14847 100,0% | 13439 13439 100,0% | 14767 14770 100,0% | 14398 14398 100,0% | 14877 14879 100,0% | 14377 14392 100,1%
H101 SSM-ASCAT-A NRT 012.5 14832 14832 100,0% | 13426 13429 100,0% | 14757 14761 100,0% | 14391 14392 100,0% | 14865 14868 100,0% | 14349 14356 100,0%
H102 SSM-ASCAT-A NRT 025 14834 14835 100,0% | 13429 13429 100,0% | 14761 14761 100,0% | 14393 14393 100,0% | 14868 14868 100,0% | 14354 14356 100,0%
H103 SSM-ASCAT-B NRT 025 14853 14853 100,0% | 13439 13439 100,0% | 14768 14770 100,0% | 14398 14398 100,0% | 14879 14879 100,0% | 14391 14393 100,0%

Tablel4 archiving integrityy 1st Semester 2019
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Product 07/2019 08/2019 09/2019 10/2019 11/2019 12/2019
ID Old Acronym New Acronym Archieved PT;E]:CISQ " % Archieved PT;E]E)Q " % Archieved PT;?EL’ " % Archieved P.llr-(i)?ti)el " % Archieved PI;:uere' " % Archieved P.llr-ti):j:l)el " %
it PROOBSL P-IN-SSMIS 1655 1653 99,9% 1738 1725 99,3% 1639 1638 99,9% 1682 1667 99,1% 1536 1496 97,4% 1570 1545 98,4%
n:vszrgl PSQSE:;_.ZA P-IN-MHS 3217 3213 99,9% 3167 3165 99,9% 3083 3081 99,9% 1937 1003 51,8% 1842 D(* >3 > D(* [>Y
H02B P-IN-MHS N.0® N.O.(*) N.o8 N.08 N.O.(*) N.o% N.0% N.O.(*) N.o% N.0% N.O.(*) N.0% 1501 1302 0,867421719 1534 1348 0,87874837
HO3A PR-OBS-3A | P-IN-SEVIRI D) D(¥) D" D" D(¥) D" D" D(¥) D" D" D(*) o o D(*) o o D(*) o¥
Ho3B P-IN-SEVIRI 2813 2813 1 2928 2928 1 2873 2873 1 2964 2964 100% 2847 2831 99% 2974 2936 99%
HOSA PR-OBS-5A | P-AC-SEVIRI o D() gl [yl D() D iyl D(*) gl gl D(*) D" D" D(*) D" D" D(*) D"
HO5B P-AC-SEVIRI 985 741 0,752284264 991 744 0,750756811 960 721 0,751041667 992 740 0,745967742 944 638 0,67584745: 986 737 74,7%
H15A PR-OBS-6A P-IN-SEVIRI-CO 2941 2941 100,0% 2974 2974 100,0% 2835 2835 100,0% 2961 2959 99,9% 2846 2842 99,9% 2869 2867 99,9%
Ho8 SM-0BS-2 SSM-ASCAT-B NRT DIS 1390 1386 99,7% 1391 1388 99,8% 1344 1340 99,7% 1368 1362 99,6% 1344 1311 97,5% 1389 1386 99,8%
H10 SN-0BS-1 SE-E-SEVIRI 31 31 100,0% 31 26 83,9% 30 30 100,0% 31 31 100,0% 24 20 83,3% 31 28 90,3%
H11 SN-OBS-2 WS-E 31 31 100,0% 31 31 100,0% 29 29 100,0% 31 31 100,0% 24 24 100,0% 31 30 96,8%
H12 SN-OBS-3 FSC-E 31 31 100,0% 31 25 80,6% 29 29 100,0% 31 31 100,0% 20 20 100,0% 31 31 100,0%
H13 SN-OBS-4 SWE-E 31 31 100,0% 31 31 100,0% 30 30 100,0% 30 30 100,0% 30 30 100,0% 31 31 100,0%
H14 SM-DAS-2 31 31 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0% 30 30 100,0% 31 31 100,0%
H16 SSM-ASCAT-B NRT 012.5 14841 14841 100,0% 14871 14873 100,0% 14397 14399 100,0% 14840 14843 100,0% 14384 14399 100,1% 14879 14879 100,0%
H101 SSM-ASCAT-A NRT 012.5 14219 14219 100,0% 12184 12185 100,0% 14331 14331 100,0% 14809 14811 100,0% 14379 14387 100,1% 14849 14849 100,0%
H102 SSM-ASCAT-A NRT 025 14841 14218 95,8% 14873 12185 81,9% 14331 14332 100,0% 14809 14812 100,0% 14380 14386 100,0% 14850 14849 100,0%
H103 SSM-ASCAT-B NRT 025 14841 14841 100,0% 14874 14873 100,0% 14399 14399 100,0% 14840 14842 100,0% 14394 14399 100,0% 14879 14879 100,0%

Tablel5 archiving integrity 2d Semester 2019
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3.3.2 FTP dissemination

The accessibility of the products via FTP is centralis€®DMETTheH SAFTP server was recently
upgraded to allow morefficient andcomfortable access to the datAmong the new implemented
features, theaccess 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 la
60 days directly via the web site without the need of a dedicated FTPnt clie
(http://hsaf.meteocam.it/downloadproducts.phyp. The new H-SAF FTP server
ftp://ftphsaf.meteoam.itis accessible to authorized users for product dowdloa

Table below shows the FTP fresmid capacity (o#ine storage area), in terms of amount of products
present in the archiveThe availability of the products is guaranteed boat 65R I & a-f K ¥ §¢
timeframe.

On-line products . . .
el i bF')I' 4 Total Size [MB] | Daily Generation|
availability [#] FTP NRT (last 65 daj FTP NRT ( last 65 da
ID Old Acronym New Acronym FTP NRT (last 65 days)
Ho1 PR-OBS-1 P-IN-SSMIS 3159 3277 50,4
new rel. new rel.
HO2A PR-OBS-2A P-IN-MHS 6944 1434 22,1
new rel. new rel.

HO02B P-IN-MHS 2088 1400 31,6
HO3A PR-OBS-3A | P-IN-SEVIRI 6193 1741 26,8
HO3B P-IN-SEVIRI 5581 13000 80,9
HO5A PR-OBS-5A | P-AC-SEVIRI 4138 2380 36,6
HO5B P-AC-SEVIRI 2051 8700 76,1
H15A PR-OBS-6A P-IN-SEVIRI-CO 12376 384 5,9

HO8 SM-0BS-2 SSM'ASICSAT'B N 2872 11264 1733
H10 SN-OBS-1 SE-E-SEVIRI 65 104 1,6

H11 SN-OBS-2 WS-E 65 3 0,05
H12 SN-OBS-3 FSC-E 65 130 2,0

H13 SN-OBS-4 SWE-E 65 3 0,05
H14 SM-DAS-2 65 3788 58,3
H16 SSM-ASCAT-B NRT 012.5 30930 7782 119,7
H101 SSM-ASCAT-A NRT 012.5 30930 7782 119,7
H102 SSM-ASCAT-A NRT 025 30930 7782 33,1
H103 SSM-ASCAT-B NRT 025 30930 7782 33,1

Tablel@ FTP frotend capacity

3.3.3 Dissemination oaddemand H SAMata Centre)

On March 2015 the product dissemination-damand has been activated via a web application
VI YSHRSAB | G/ Sy i NEB éttpl/Hodd.Seiedainadt/tid®nloadproducts.phpto all
registered users. This tool provides all basic functions to carry out ordeitd &AFhistorical
archives. The orders placed are submitted foprwvalby the Central Services Staifid processed
within three working days. Since August 2015, some restrictions to the order requests have been
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introduced to avoid an overload of FTP server and to optimize the data stdhegetal amount of
data required by a single user cannot exceed 20 GB per day

During 2019 266 orders have been successfully processeth an average oR2,1 orders per
month, for a total amounbf ordered data of 2.9'B as shown belowbluebars):
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Here following, a diagram showing the numbemnadnthly orders since the activation of the service (March 2015)
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FigurelQ Monthly number of orders since the activation of the service (M&jch 201
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In the figure below the number of orders per produgpe is reported for each year:

Orders per product type
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2015 2016 2017 2018 2019

Years

Product orders

Figurell Number of orders per product type

In the following figure the number of orders and the order percentage per product is reported for
period 09/02/2015¢ 31/12/2019:

Orders per product
period : 09/02/2015 - 31/12/2019

240

181

151 155

103 98

68
55 51
36 36 37
18 22 21 24

HO1  HO2 HO3 HO4 HO5 HO8 H10 H11 H12 H13 H14 H15 H16 H101 H102 H103

Figurel2 Number of orders per product (period from 09/02/2015 to 31/12/2019)
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Orders Percentage per product
period : 09/02/2015 - 31/12/2019

A
1%

LIHO1
M HO2
M HO3
M HO4
M HO5
i HO8
M H10
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HH13
MH14
M H15
MH16
M H101
LI H102
M H103

Figurel3below reports the orders percentage per product from 09/02/2@15%1/12/2019:

Orders Percentage per product
period : 09/02/2015 - 31/12/2019

A
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M HO3
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Figurel3 Orders percentage per product (period from 09/02/20132ta(RI19)

In the next figures the number of orders per product is reported for the 2019:
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Orders per product
period : 2019
72
49
32 1
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HO1 HO2 HO3 HO4 HO5 HO8 H10 H11 H12 H13 H14 H15 H16 H101 H102 H103

Figurel4 Number of orders per product (year 2019)

Figurel5reports the orders percentage per product for the 2019:

Orders Percentage per product

period 2018
AR » W HO1
0% M HO2
W HO3
o W HO4
| J _IHO5
W HO8

M H10
HH11
M H12
MH13
MH14

Figurel5 Orders percentage per product (year 2018)

3.4 Anomalies and problemreport

Main problems encounteredh the reporting periodat the generation chainer at central facilities
are here reported. Emphasis is put problems thathave determined an unsuccessful product
generation and a decay of the product qualggrformances
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Product/ Chain/ | Period Description and Planned Solution

System/ Service

H10land H102 July ¢ Aug2019 | During the specified period Metep data that became unavailable, due t
alerts or scheduled planned maintenance activity and affected the SSM
ASCAA NRT product generation are described in FMET SATser
notification service:
http:// oiswww.eumetsit.int/uns/webapps/index.html?filter=currentalerts

HO8 June 2019 Problem with the configuration of the dissemination todhe scan of
products defined on the configuration of the afd tool erroneously skippé
the h08 product

HO2B NowDec2019 Problem in the reception of NOAA 19.
Arrival time in monitoring procedure threshold wik changed to 280 min

HO3B May ¢ July 2019| DVB 2 problem

HO5B AprgDec 2019 | This problem involve only files related to the 24h cumulated rain. After
investigation an issue has been found in the scripts of HO5B operationg
chain. A lot of time is wasted waiting for the generation of the plots relg
to the previous time slot. A correction has been implemented.

H12 JanFeb 2019 Anomaly due tarontab settings which were adjusted to correct figures

H10H11:H12H13 | Jun 2019 Network / ftp issue on production server H10:30 H11:30 H12:30 H13:3

H10H12 Aug 2019 Network / ftp issue on production server H10:31 H12:30
except for one missing H12 d&khis is possibly related to low memory
conditions due to setting upf H35 operational chain. Memory size was
increased.

H10H11H12 NowDec2019 On production server H10:24 H11:24 H12:20 H13:30
This was issue with the FMI firewall and vealjusted accordingly.

Tablel7 Anomalies and problems report
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The current total number dfl SARJsers from different sources, eitheggistered through théd SAF
Web Portaland downloading product§last 60 daysusingthe H SAR-TP or subscribed to the
EUMETCast servide, 1856 up to 3% December 202 The detailis reported in the table below.

User Type Number of Users
H SARVeb / FTP 1654up to 31" June2020
EUMETCast 532up to 31" December2019

Tablel8 Number oH SARUsers

In the followingFigurel6 the diagram of theH SARJsers increaséweb, ftp and EUMETCass)
depicted. It can be noted how thid SARJsers community has kept increasing on a constant and
continuous basis.

It is noted that a check on the validity of web/ftp usdssperformed on irregular basis (in
coincidence with useannouncements):users characterized by no more valid email address are
removed from the users list.

Hsaf Users

2500
2000
1500
1000

500

SIS A P
SO FE T ELE RN

Figurel@ Trendof increase in number @fSARisers(web/ftp/EUMET Catsta up taune202Q

In the followinggraphic, instead, is reported the trend focused on EUMETCast, usessder to
show theincrease of the trend during the reference perifoat this subset of users
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Figurel7 Trend of increase in numbeHoSAFEUMET Cast (data@ toDecembr 201)

User description Feedback
Generic user Generic Support
User belonging to the scientific community Scientific background

User belonging to the scientific community, involv| Product Quality and Availability
and/or interested in product validatioactivities

Table 12: Use&r o mmu nfeetbback s 6

4.1 Users communities
In this section the different communities ofers withinH SARre described.

The diagram élow provides an overviewf the distribution by institution bH SARJsers.
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Figurel8 Distribution by institution

Also, it is interesting digguish users by regional areasers pertaining to thél SARrea represent
the 84% of the total number of users, the remaining 16% are users from outsid¢ 8#Area, in
particular the 12% aréom outside Europe.

4.2 Help desk response
In the reporting period 41 requests have been submitted to help desk whichresha response.

All responses have been provided, with following response time:

- 27 answers have been provided within 2 working days;
- 9 answers have been provided within 3 working days;
- 4 answers have been provided within 5 working days;
- 1 answer had®eenprovided beyond 5 working days.

4.3 Website
(Link to the web sitehttp://hsaf.metecam.if)

It is highlighted that an overall vengineering of the H SAF website bagn implemented; the new
version of the website has been released for btsting on 19 June 2020 ® selected group of
internal users which will verify the overall functionalgiand provide feedbacks. The be&ssting
will last approximately two weeks; after that, the receiveddbacks will be implemented as far as
possible, and the updated release will be put online for the public.

For this reason, all main improvements andplementationshave beenaddressed to the new
website, limiting the modificdons of the current website tonews updates/publicationand
documents release/update
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5.1 Introduction

This section provides the assessment of pneducts in terms of product performances against the
Service Specification product quality requirements. Statistics are here showed (text, tables and
diagrams) along 1¥ 2 Y 1 K& LISNA 2R ® 2 A0KAY (GKAA LISNR2R
products \alidation purposes: it is in the period bf Octoberg 315 of May.

Statistics are obtained from the outcomes of theSAF 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, ltaly, Poland,
Slovakia, and Turkey, under the coordination of the Italian Civil Protection Department (DPC).
Contributing institutions are listed iffable 19. Hydrologists, meteorologists, and precipitation
ground data experts are involved in the product validation activities.

Further detailed results of the Quality Assessment are reportedlird(Appendix).

5.2  Commitments

Commitments related to product quality assessment aadidation are identified in the Service
Specification document; main commitments are:@3$0010, SS&/AL-0020, SS/AL-0030.

5.3 Precipitation Products Quality Assessment

4.1.1 Precipitation Validation Group composition

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

Country (Acronyms) Institutes
Belgium (BE) RMI
Bulgaria (BG) NIMH
Germany (DE) BfG
Hungary (HU) OMSZz

Italy (IT) DPC, UrBo
Poland (PL) IMWM
Slovakia (SK) SHMU
Turkey (TR) ITU

TablelQ Precipitation products validation group (PPVG): countries and institutes.
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4.1.2 Methods and scores

In order to make the results obtained by several institutes comparable and to better understand
their meanings it was developed a common validation procedure among participating institutes.
The main steps of this methodology have been identified in cotitimn with the product
developers, and with the support of ground data experts. This procedure is based on ground data
(radar and rain gauge) comparisons to produce yedgalge statistic (multi-categorical and
continuous). The statistical analysis of theduct accuracy is here reported to assess the user
requirement compliance.

All the various steps related to Validation activity have been defindmtinging to the development
of specific algorithms dedicated to:

A Quality filtering applied to ground refence:

l

T

wlkERFENJ 0G5STAYAGAZ2Y YR A YLdbaSed reréncel |
measurements inthe i ! C LINBOALA G GA2Y LINRRdzOG @I
dhy GKS dgpl&rized ®and datlat for operational rainfall retrieval in

mountainouss NS &8¢ > +dzf LIAFYA SO | f®d®X HAMHOT
wkAy 3+dAsa o66hy (GKS dzyOSNIFAYGASAE A\
SAaUAYIGSa AOK NIYrAY3IlFdAS 2LISNY GAZ2Y LT vy

A Interpolation techniques of in situ data:

T

GRISO (Pignone et,&010) is an improved Krigihgsed technique implemented by

the International Centre on Environmental Monitoring (CIMA Research Foundation).
6{SS Ga¢KS QlIftARIIA2Y &aSNBAOS 2F (GKS K@
LINE OA LIA O | (0 Ruza/et dl)R@1B;dz0 G a ¢ =

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

T

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 s it
available to the users, and to avoid remapping and local smoothing (Puca et al., 2014,
Petracca et al., 2018);

A Evaluation of Statistical indexes:

T

Precipitation rates below 1 mmtHhfor rain intensity products and below 1 mm for
cumulated rainfall produs are not evaluated. For the measurements above this
value, three precipitation thresholds are introduced for instantaneous rain rate
products Table20) and three focumulated productsTable21). ContinuousTable

22) and multicategorical Table24) statistics are calculated on monthly/seasonal and
yearly base.
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All the algorithms have been implemented in the frameworkcommon codes, used by all the
participants of HSAF validation clustewyith the purpose to generate yearly tleference datasets
for the various ground fields

Thanks to a continuous cooperation, the Validation Cluster is able to gemefatence datasets
homogeneously derived by ground products provided by the 8 participating countries

In order to assess the instantaneous and cumulated precipitation preddot different
precipitation regimes the statistical scores are evaluated for different precipitation classes as
descripted inTable20 and Table21, respectively.

Precipitation Class number Precipitation Rate
0 PR <1 mm/h
1 tw X M YYK
2 tw X p YYK
3 PRx10 mm/h

Table2Q Classes foinstantaneous rain rate class.

Accumulated Precipitation Cumulated Rain
Class number over 24 hours
0 CR<1mm
1 /' w x ™M YY
2 /' w x p YY
3 CRx10 mm

Table21: Classes for cumulated rain class.

The impact of differentbackground surfaces is also considered to evaluate the product
performances: the statistical scores are calculated separately for land, sea and coast areas.
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4.1.2.1 Continuous statistics

Continuous statistics are provided for each month and seas@ssdssment. The main statistical
scores are here listed:

Perfect )
Score Acronym | Range Calculation
score
Number of satellite
NS N.A. N.A. N.A.
samples
Number of radar/rain
NR N.A. N.A. N.A.
gauge samples
. . 1N
Mean Error or Bias ME -k 020 ME =Na (sat, - obs,)
k=1
Mean Absolute Error ) 1N
MAE n 02 1|0 MAE =ﬁalsatk - obs, |
k=1
Standard Deviation . N ,
SD n G2 |0 SD :\/a (sat, - obs, - ME)
k=1
MBias 14
Na saty
Multiplicative Bias or MB -k 021 MB = n 3
[o]
or Bias N obs
1
Root Mean Square Error
RMSE o n G2 |0 RMSE—\/l 5 (sat, - obs, )?
(gr Root Mean Squart RMSD N 2.1 k k
Difference)
Fractional Standard Errc P .
%) FSE n oz |0 FSE fRMSE / <obs>] *100%

Table22 Continuous statistics scores.

Ly GKS (lotSsT GKS AYRSE a1é¢ NBLNBaSyilda (KS &
NEFTSNBY OS¢ INFRD Gadl yR T2NI | dzl y (i sadliteSabserdatich,Y 3
respectively, and represent the average rainfall observed respectively by ground and satellite
sensors.

4.1.2.2 Multi Categorical statistics

Multi categorical statistics are derived by the following contingency table:
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Ground
yes no total
yes hits false alarms | forecast yes
Satellite no misses correct negatives forecast no
total observed yes observed no total

Table23 Multicategorical statistics contingency table.

where:
1 hit: Saix wand Obgx w
1 miss: Satk<Rn and Obsgx w
1 false alarm: miss: Satk wand Obg<R,
1 correct negative: miss: Sak<Rn and Obg<Rn

Rhist KS GKNBAK2fR 06SG46SSy GKS aNIAYE YR ay?
of 1 mm/h forHO1 new rel., HO2A new rel. and HOBANmM/h for H15A andlL mm over 24Hor
HO5A.

The scores evaluated from the contingency table are:

Perfect .
Score Acrorym | Range Calculation
score
Probabilit Oof hits hits
. y POD Oto1l 1 POD = hi - =
Detection its +misses observed yes
| | _ falsealarms _ falsealarms
False Alarm Rate | FAR Otol 0 hits +falsealarms  forecast yes
Critical  Succes| _ hits
Csi Oto1l 1 CSl =— -
Index hits + misses +falsealarm

Table24 Multicategorical statisticscores.

4.1.3 Ground data and tools used foralidation

The Precipitation Products Validation Group (PPVG) uses raothgaugeand radar data for
validation of precipitation products.

I
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The rain gauge network of PPVI& composed of approximately 8,404 nominal stations across 8
Countries (se€igurel9).

/

Figurel2 The network of more 8,400 rain gauges useeSAFhprecipitation products validation.
A key characteristic of such networks is the distance betweeh eain 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 summafiaétein
25.

Country Total number of gauges * Ave-rage minimum
distance (km)
Belgium 92 152
Bulgaria 123 25.2
Germany 2,299 12.9
Hungary 270 17.0
Italy 2,934 11.3
Poland 540 24.0
Slovakia 911 13.6
Turkey 1,235 26.5

* the number of rain gauges could vary from day to day due to operati
efficiency within a maximum range of 1G%.

Table25 Number and density of rain gauges witkAHR validation Group.
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Most of the gauges used in the National networks by the PPVG Partners are of the tipping bucket
type, and hourly cumulated.

71 Gband radars Figure 20) are used by theH-SAFPPVG for assessing the satellite product
accuracy. An inventory on radar data networks and products used in PPVG has pointed out that al
the institutes involved in the PVG 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 foatieelid
activities. Please note that the Validation procedure is the same for all countries of PPVG.

oo

Figure2Q The networks of 7th@and radars available in th6&SHF PPVG.

Instruments number and average minimum distance in eamimtry are summarized ihable26.

Country Total number of radar AV;;?EECZ'?;:;""
Belgium 1 ]

Bulgaria . ]
Germany 16 163
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Average minimum
Country Total number of radar : -
distance (km)
Hungary 4 190
Italy 22 141
Poland 8 186
Slovakia 4 137
Turkey 16 253

Table26 Number and density of radars used by tB&Hvalidation Group.
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4.1.4 Quality assessment for product-PN-SSMIS (HO1 new release)

4.1.4.1 Overview

Product ID (Acronym) | HO1 newrel. (RIN-SSMIS)

Product name Precipitation rate at ground by MW conical scanners (v
indication of phase)

Algorithm version Latest version: 1.7

number Version considered for Q.A.: 1.7

Covered period 01/06/2018¢ 31/05/2019

Q.A. methodspplied Continuous statistics ME, SD, MAE, MB, RMSE, FSE

Multi-categorical POD, FAR, CSI
statistics

Contributing BE, BU, DE, HU, IT, PL, SK, TR
countries

Validation has been performed using rain gauge and radar estimates as reference data in 8 Europea
countries for the full Iyear period from June 2018 up to May 2019. The accuracyldfISEMIS
product has been evaluated for ground precipitation rates @SR | 6 23S M Y Yk K
precipitation class #1 dfable20) by each country using tHgénique Common validation Cod& he
validation has been performed by RMI, BE@BMSZ, UnBo, IMWM, NIMH, SHMU, ITU, supervised

by Italian DPC. The validation procedure evalugtgsf & f AljdzZA R LK 84S LINBE OA |
2 NJ & Fa® idicated by the satellite product itself). Satellite Field Of Views not fully covered by
ground data (or with percentage of coverage less than 50%) are discarded by the Q.A. procedure ir
order to increase the significance of the statistical sample. Results are computed on nearly 10 million
pairs of satelliteground data.

4.1.4.2 User requirement comiaince

InTable27(3 KS dza SNJ NBIljdZA NBYSy i GKNBaKz2fRa FT2N tw
accuracy obtained for-mN-SSMIS product during the validation period of reference with radar and
rain gauge dta is summarized. Results are below to the target (150%) for validation over land areas
(for both radar and gauge references) and for the overall comparison. The accuracy downgrades
slightly exceeding the target (but not the threshold) in comparison vattar measurements over

sea and coast areas.
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Between target | Between threshold | Threshold exceedeq Threshold exceeded
and optimal and target by < 50 % 0e X pn
P-IN-SSMIS Annual average of FSE (%)
Precipitation| Requirement (FSE %]  radar radar radar | gauge
Overall

Class |thresh|target| optimal | (Land) | (Sea) | (Coast) | (Land)

X ™M Y| 200 [ 150 100 122 161 154 132 133

Table27 Userrequirement and compliance analysis fid+&SMIS product.

4.1.4.3 Monthly accuracy

The monthly continuous statistical scores divided for land, sea and coast areas in comparison with
NEFSNBYOS RFEGEFE F2NJtw x 4M.9.YThe dcutady,tin tekis biEDHHSR
shown inFigure21in comparison with radar (panel a) and rain gauge data (panel b). The background
colours highlight the requirement aas as indicated in thEable27. The horizontal black lines show

the corresponding FSE values computed for the full period. The overall results are shown in panel ¢
while in the panel d is reported the percentage contribution of radar sea, land and coast data and
for rain gauge data.

Regarding the #N-SSMIS product validation with radar data (panel a), the monthly accuracy is
always below the threshold (200%) with veduincluded in the range between 100% and 180% and
a mean accuracy below to the target value (150%).

Focusing on the comparison with rain gauges (panel b), the accuraeNdgf® a L { LINE RdzO{
exceed the target value (150%) with a mean accuracy legoal32%. Better values are reached in
the second part of the period, from January to April.

The contribution to the overall results is shown in the panel d. Radar and gauge data over land areas
are equal distributed, while results over sea and coagiresent 16% and 3% respectively.
Consequently, the overall results (panel c) reflect a monthly trend similar to a mean between radar
and gauge results. The overall accuracy F9NSSMIS product is below the target, with a FSE%
equals to 133%.

In Figure A (Appendix) are shown the monthly statistical scores for different surface types (land,
sea and coast).
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P-IN-SSMIS 2018/06 - 2019/05
Radar Gauge
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Figure21: P-INSSMIS annual validation using Radar (a) and Gauge (b) as ground reference. The Overall validation is
shown in the panel c). Background colours highlight the User Requirement thresholds. The horizontal black line indica
the accuracy value computed the full period. The single ground contributions are displayed in the panel d).

4.1.4.4 Multi-Categorical statistics

In the following tables, the first column indicates the precipitation classes of the satellite product,
while along the columns are reporteti¢ ground precipitation classes. The first class detects the
no-N>F Ay Oflaa onXtwrndup YYKKOIZ GKS aS02yR Of
GKANR Ofl da OfladaArfTasSa GKS AGNIGAF2NY NIAyYy |
NI GSa 6twxmn YYKkKO®

The RIN-SSMIS product well detects the-na@in area in over 98 of cases. Only the 4% of cases with
light precipitation is well identified, with values between 1% over coast and 12% over sea areas.
Stratiform rain rates are observed the most part of cases (53%), with better performances in
comparison with radar estimates over land (57%). Finally, convective areas are detected in 25% o
cases, with a maximum of 40% for detection over coastal areas.
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Radar Land | Sea | Coast

Multi-Categorical Statistics

[0-0.25[ mm/h [0.25- 1[ mm/h [1-20[ mm/h XMn YYK
[0-0.25[ mm/h 98% | 99% | 98% | 58% | 60% | 62% | 37% | 35% | 36% | 12% | 11% | 13%
[0.25- 1[ mm/h 1% 1% 0% 4% | 12% | 1% 3% 7% 1% 1% 1% 0%
[1-10[ mm/h 1% 1% 1% | 38% | 27% | 35% | 57% | 50% | 54% | 67% | 54% | 47%
XmMa YYKK 0% 0% 0% 0% 1% 2% 3% 7% 9% | 20% | 34% | 40%

Table28 Multicategorical table for produci®SSMIS radar validation over land, sea and coast areas. The precipitation

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

Gauge Land
Multi-Categorical Statistics
[0-0.25[ mm/h [0.25- 1[ mm/h [1-20[ mm/h XMn YYK
[0-0.25[ mm/h 97% 69% 43% 8%
[0.25- 1[ mm/h 1% 5% 5% 3%
[1-10[ mm/h 2% 26% 50% 63%
XMn YYKK 0% 0% 3% 26%

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

Table29 Multicategorical table for produci®SSMIS rain gauge validation over land. The precipitation classes along

Overall

Multi-Categorical Statistics

[0-0.25[ mm/h [0.25- 1] mm/h [1-10[ mm/h XMn YYK
[0-0.25[ mm/h 98% 64% 39% 10%
[0.25- 1] mm/h 1% 5% 4% 2%
[1-10[ mm/h 1% 31% 53% 63%
XM YYKK 0% 0% 4% 25%

Table3Q Multicategorical table for produciR®SSMIS Overall validation. The precipitation classes along the columns
(rows) are relative to ground (satellite) precipitation.
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4.1.5 Quality assessment for product-N-MHS (HO2A new release)

4.1.5.1 Overview

Product ID (Acnoym) HO2A new release {N-MHS)

Product name Precipitation rate at ground by MW cressck scanners (with
indication of phase)

Algorithm version Latest version: 2.4

number Version considered for Q.A.: 2.4

Covered period 01/06/2018¢ 31/05/2019

Q.A. methods applied | Continuous statistics ME, SD, MAE, MB, RMSE, FSE

Multi-categorical POD, FAR, CSI
statistics

Contributing BE, BU, DE, HU, IT, PL, SK, TR
countries

Validation has been performed using rain gauge and radar estimates as reference data in 8 Europea
countries for the full lyear period from June 2018 up to May 2019. The accuracyINtNHS
product has been evaluated for ground precipitation rates dédet | 6 2 S M YYK K Ot
each country using th&nique Common validation Codélhe validation has been performed by
RMI, BfG, OMSZ, UBb, IMWM, NIMH, SHMU, ITU, supervised by Italian DPC. The validation
procedure evaluategnly liguid phase precifil G A2y ¢ A G K | dzl (Ashindiatedildly | A N
the satellite product itself). Satellite Field Of Views not fully covered by ground data (or with
percentage of coverage less than 50%) are discarded by the Q.A. procedure in order to increase the
signficance of the statistical sample. Results are computed on nearly 8 million pairs of satellite
ground data.

4.1.5.2 User requirement compliance

In Table31 the user requiremenii KNS a4 K2f Ra FT2NJ tw X M YYKK | N.
accuracy obtained by -mN-MHS product during the validation period as above reported in
comparison with radar and rain gauge data is here summarized. Results show good values being
very close tdhe optimal requirement mainly over land areas for gauge and radar comparisons, and
then for results overall surface types. Only accuracy results over sea and coastlines approach the
target value (150%).
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Between target | Betweenthreshold | Threshold exceedeq Threshold exceeded

and optimal and target by <50 % 0e X pn
P-IN-MHS Annual average of FSE (%)
Precipitation| Requirement (FSE %] yadar radar radar gauge | .
Class |thresh|target| optimal | (Land) | (Sea) | (Coast) | (Land)
X M Y| 200 | 150 100 121 149 148 109 125

Table31 Userequirement and compliance analysis fitMHS product.

4.1.5.3 Monthly accuracy

The monthly continuous statistical scores for different background surfaces in comparison with
NEFSNBYOS RFEGEFE F2NJtw x 4M.9.X¥ The dcutadyBn tadds lodF SHI6SIR
shown inFigure22in comparison with radar (panel a) and rain gauge data (panel b). The background
colours highlight the requirement areas as indicated inThéle31. The horizontal black lines show

the corresponding FSE values computed for the full period. The overall results are shown in panel ¢
while in the panel d is reported the percentage contribution of radar sea, dawadcoast data and

for rain gauge data.

The accuracy of-mAN-MHS product shows more stable and better results in comparison with rain
gauge data (109%, panel b) respect to radar data (135%, panel a). The overall monthly accurac
results obtained duringhte full period (panel c) range between 100% and 150%: it never exceeds
the target requirement.
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Figure22 PINMHS annual validation using Radar (a) and Gauge (b) as ground reference. The Overall validation is shc
in the panet). Background colours highlight the requirement thresholds as repdiadtEBL The horizontal black line
indicates the accuracy value computed for the full p&hedingle ground contributions are displayed in the panel d).

4.1.5.4 Multi-Categorical statistics

In the following tables, the first column indicates the precipitation classes of the satellite product,
while along the columns are reported the ground precipdatclasses. The first class detects the
noNJ Ay Of | aa én)Kt WFNndHp YYKkKOUIZ GKS aS0O2yR Of
GKANR Ofl da OfldaaArfTasSa GKS AGNI GAF2NY NI AyYy |
NI} G§Sa 6twxmn YYKKO®

The RIN-MHS product correctly detects the srain area in over 92% of cases. The tendency to
underestimate the precipitation is evident in all precipitation classes. Best value is reached only for
stratiform rain rates in comparison with gauge measureisevith 50% of cases correctly detected.

In details: light and stratiform rain rates are detected in 37 and 46% of total cases, respectively, with
better performances in comparison with radar over land (41%) for light precipitation and with gauge
(50%) fo stratiform rain rates. Convective areas are not well detected: on average only 7% of heavy
precipitation cases are correctly detected.
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This tendency to underestimate the precipitation observed by ground measurements is also
observed irFigure & (Appendind.1.9.9 as highlighted by Mean Error aktliltiplicative Bias scores.

Radar Land | Sea | Coast

Multi-Categorical Statistics

[0-0.25[ mm/h [0.25- 1[ mm/h [1-20[ mm/h XMn YYK
[0-0.25[ mm/h 91% | 93% | 99% | 25% | 45% | 81% | 17% | 42% | 81% | 14% | 47% | 76%
[0.25- 1[ mm/h 6% 4% 1% | 41% | 26% | 9% | 33% | 22% | 6% | 15% | 15% | 4%
[1-10[ mm/h 3% | 2% | 0% | 34% | 28% | 10% | 49% | 34% | 13% | 64% | 32% | 19%
¥XmMa YYKK 0% 0% 0% 0% 1% 0% 1% 2% 1% 7% 6% 1%

Table32 Multicategorical table for produci®MHS' radar validation over land, sea and coast areagrétipitation
classes along the columns (rows) are relative to ground (satellite) precipitation.

Gauge Land
Multi-Categorical Statistics
[0-0.25[ mm/h [0.25- 1[ mm/h [1-20[ mm/h XMn YYK
[0-0.25[ mm/h 92% 36% 18% 6%
[0.25- 1[ mm/h 5% 35% 31% 13%
[1-10[ mm/h 2% 28% 50% 74%
XMa YYKK 0% 0% 1% 7%

Table33 Multicategorical table for produci®MHS' rain gauge validation over land. The precipitation classes along the
columns (rows) are relative to gro(satellite) precipitation.

Overall
Multi-Categorical Statistics
[0-0.25[ mm/h [0.25- 1[ mm/h [1-20[ mm/h XMn YYK
[0-0.25[ mm/h 92% 33% 22% 22%
[0.25- 1] mm/h 6% 37% 30% 14%
[1-10[ mm/h 2% 31% 46% 57%
XMa YYKK 0% 0% 1% 7%

Table34 Multicategorical table for produci®MHS Overall validation. The precipitation classes along the columns
(rows) are relative to ground (satellite) precipitation.
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4.1.6 Quality assessment for product-mN-SEVIRI (HO3A)

4.1.6.1 Overview

Product ID (Acronym) | HO3A (PIN-SEVIRI)

Product name Precipitation rate at ground by GEO/IR supported by LEO/MW
Algorithm version Latest version: 1.4c

number Version considered for Q.A.: 1.4c

Covered period 01/06/2018¢ 16/03/2019(discontinued from 17/03/2019)

Q.A. methods applied | Continuous statistics ME, SD, MAE, MB, RMSE, FSE

Multi-categorical POD, FAR, CSI
statistics

Contributing BE, BU, DE, HU, IT, PL, SK, TR
countries

Validation has been performed using rain gaagd radar estimates as reference data in 8 European
countries for the period from June 2018 up to March 2@king theUnique Common validation

Code The accuracy of -IN-SEVIRI product has been evaluated by each country for ground
precipitation rates det®& 1 SR I 62 3S M YYKK 0t wxm Yable2R)>Thed INS C
percent confidenceparameter available in the satellite product was used in the validation
procedue: only estimates with high confidence value (>50%) are assessed. Moreover, only satellite
FOVs covered by ground data for more than 50% are take in account for validating procedure in
order to increase the significance of the statistical sample. Res@tsamputed on more than 200
million pairs of satelliteground data.

4.1.6.2 User requirement compliance

InTable350 KS dza SNJ NBIljdZA NBYSy i UGKNBakKz2fRa FT2N tw
accuracy obtained for-IN-SEVIRI product in the validation period (June 20&rch 2019) with
radar and rain gauge data is summarized. Results are mainly below to rtpet t@quirement
(150%).
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Between target | Between threshold | Threshold exceedeq Threshold exceeded

and optimal and target by < 50 % 0e X pn
P-IN-SEVIRI Annual average of FSE (%)
Precipitation| Requirement (FSE %) adar radar radar | gauge overal
Class |thresh |target| optimal | (Land) (Sea) | (Coast) | (Land)
X ™M Y| 200 | 150 100 150 160 154 128 148

Table35 Usemrequirement and compliance analysis fid8EVIRI product.

4.1.6.3 Monthly accuracy

CKS Y2yGKfteée O2yliAydz2dza adladAadAort aO2NBa Ay
reported in Appendi®.1.9.3 The accuracy, in terms of FSE%, isveho Figure23in comparison

with radar (panel a) and rain gauge data (panel b). The background colours highlight the
requirement areas as indicated in tAable35. The horizontal black lines show the corresponding
FSE values computed for the full period. The overall results are shown in panel c, while in the pane
d is reported the perentage contribution of radar sea, land and coast data and for rain gauge data.

The accuracy of-IN-SEVIRI product shows similar and stable values in comparison with all reference
data with an overall mean value below the target requirement and equal$4&’ (panel c).
Generally, the accuracy with rain gauge measurements (128%, panel b) shows better agreement
respect to radar data (152%, panel a). Results by radar over land represent the most part of the
whole dataset (62%, panel d).
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P-IN-SEVIRI 2018/06 - 2019/03
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Figure23 PIN'SEVIRI annual validation using Radar (a) and Gauge (b) as ground reference. The Overall validation i
shown in the panel c). Background colours highlight the User Requirement thresholds. The horizontal black line indica
the accuacy value computed for the full period. The single ground contributions are displayed in the panel d).

4.1.6.4 Multi-Categorical statistics

In the following tables, the first column indicates the precipitation classes of the satellite product,
while along the calmns are reported the ground precipitation classes. The first class detects the
no-N>F Ay Oflaa onXtwrndup YYKKOIZ (GKS aS02yR Of
GKANR Oflaa OflFaaArafTasSa GKS ad NI (aeng theNdsnvediive y |
NI} G§Sa 6twxmn YYKKO®

The RPIN-SEVIRI product correctly detects the-nain area for 91% of total cases, with the best
agreement with respect to gauge measurements (93%). The tendency to underestimate all
precipitation classes is evidemt the following multicategorical tables. In details: light rain rates

are detected in only 13% of total cases with similar results for both radar and gauge measurements.
Stratiform rain rates are better detected respect to other rates, even if it reaatdy 28% of
successes (30% with gauges). Finally, only 4% of convective areas are well classified.
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Generally, it is evident a clear propensity to underestimate the rainfall intensity in all precipitation
regimes. This behaviour is also highlighted inakl&rror and Multiplicative Bias results shown in

Figure B.

Radar Land | Sea | Coast

Multi-Categorical Statistics

[0-0.25[ mm/h [0.25- 1[ mm/h [1-20[ mm/h XMn YYK
[0-0.25[ mm/h 91% | 90% | 91% | 66% | 69% | 70% | 57% | 62% | 63% | 44% | 51% | 50%
[0.25- 1[ mm/h 5% 5% 5% | 13% | 12% | 12% | 14% | 13% | 13% | 11% | 11% | 9%
[1-10[ mm/h 4% 5% 4% | 21% | 18% | 18% | 29% | 24% | 24% | 42% | 36% | 37%
¥XmMa YYKK 0% 0% 0% 0% 0% 0% 1% 1% 1% 3% 3% 4%

Table36 Multicategorical table for produci®SEVIRI radarvalidation over land, sea and coast areas. The precipitation

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

Gauge Land
Multi-Categorical Statistics
[0-0.25[ mm/h [0.25- 1[ mm/h [1-20[ mm/h XMn YYK
[0-0.25[ mm/h 93% 69% 51% 28%
[0.25- 1[ mm/h 4% 15% 18% 13%
[1-10[ mm/h 3% 16% 30% 54%
XMn YYkKK 0% 0% 1% 5%

Table37 Multicategorical table for produci®SEVIRI rain gauge validation over land. prexipitation classes along
the columns (rows) are relative to ground (satellite) precipitation.

Overall
Multi-Categorical Statistics
[0-0.25[ mm/h [0.25- 1[ mm/h [1-20[ mm/h XMn YYK
[0-0.25] mm/h 91% 67% 57% 43%
[0.25- 1] mm/h 4% 13% 14% 11%
[1-10[ mm/h 4% 19% 28% 43%
XxMa YYKK 0% 0% 1% 4%

Table38 Multicategorical table for produciRSEVIRI Overall validation. The precipitation classes along the columns
(rows) are relative to grougsdtellite) precipitation.
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4.1.7 Quality assessment for product-RGSEVIRI (HO5A)

4.1.7.1 Overview

Product ID (Acronym) | HO5A (PAGSEVIRI)

Product name Accumulated precipitation at ground by blended MW and IR
Algorithm version Latest version: 1.2

number Version considered for Q.A.: 1.2

Covered period 01/06/2018¢ 16/03/2019 (discontinued from 17/03/2019)

Q.A. methods applied | Continuous statistics ME, SD, MAE, MB, RMSE, FSE

Multi-categorical POD, FAR, CSI
statistics

Contributing BE, BUDE, HU, IT, PL, SK, TR
countries

Validation has been performed using rain gauge and radar estimates as reference data in 8 Europea
countries for the period from June 2018 up to March 2019 usinguthmjue Common validation

Code The accuracy of-RGSEVIRI produchas been evaluated by each country for ground
LINSOALIGE GA2Y | OOdzYdzAf F ISR 1062@3S ™M YY Ta@BANI v n
The percent confidene parameter available in the satellite product was used in the validating
procedure: only estimates with high confidence value (>50%) are assessed. Moreover, only satellite
FOVs covered by ground data for more than 50% of extension are evaluated in ithetioal
procedure in order to increase the significance of the statistical sample. Results are computed on
nearly 100 million pairs of satelliground data.

4.1.7.2 User requirement compliance

INTable39G KS dza SNJ NBIjdZANBYSy (i GKNBakKz2fRa FT2N / w
The accuracy obtained forRGSEVIRI product over 24h in the validation period (June 2BE8ch

2019) with radar and rain gauge datassmmarized. Accuracy results range between 160% in
comparison with radar over land and 200% in comparison with gauge, resulting in an overall result
below the threshold requirement and equal to 187%.
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Between target | Betweenthreshold | Threshold exceedeq Threshold exceeded
and optimal and target by < 50 % 0e X pn

P-AGSEVIRI 24h Annual average of FSE (%)

Requirement (FSE %) | radar | radar | radar | gauge

(Land)| (Sea) |(Coast)| (Land) Overall

Precipitation Clas

thresh | target | optimal

X M YY 2| 200 150 100 160 164 180 200 187

Table32 Usemrequirement and compliance analysis f8IG-SEVIRI product over 24 hours.

4.1.7.3 Monthly accuracy

The monthly continuous statistical scores computed for different surfaces in comparison with
NEFSNBYOS RFEGIF F2NJ/w x ™M VY4YL.9.2 ¥he dbturaoyKin térme®f NE
FSE%, is shown kigure24 in comparison with radar (panel a) and rain gauge data (panel b). The
background colours highliglihe requirement areas as indicated Trable39. The horizontal black

lines show the corresponding FSE values computed for the full period. The overall results are showr
in panel ¢, while in the panel d is reported the percentage contribution of radar sea, land and coast
data and for rain gauge data.

Theaccuracy ofRG{ 9 + LwL LINPRdzOG 2@SNJ HnK R2SayQi aKz:«
with respect to radar andauge data. For example, the FSE score ranges between 125% (with radar)
and 215% (with gauge) in the same month: December. Any seasonal trend is not detectable.
Nevertheless, the mean overall result equals to 187% stands below the threshold requirement
(200%). The percentage contribution highlights as radar over land areas represent the most part of
the dataset (55%), while the influence of coastline data is negligible (1%).
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P-AC-SEVIRI 2018/06 - 2019/03
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Figure24 P-ACSEVIRI over 24h annual validation ugiRadar (a) and Gauge (b) as ground reference. The Overall
validation is shown in the panel cBackground colours highlight the requirement thresholds as repcoraueéB The
horizontal black line indicates the accuracy value computed for the fullfperisidigle ground contributions are
displayed in the panel d).

4.1.7.4 Multi-Categorical statistics

In the followng tables, the first column indicates the precipitation classes of the satellite product,
while along the columns are reported the ground precipitation classes. The first class detects the
no-rain class, with PC<1 mm/24h, the second class identifies thanadated rain between

MXt / fMn YYKHNKI gKAES GKS ftlad 2yS OflFaair¥fas
The first class is correctly identified in the 72% of cases. The second and third classes are propert
detected with similar overall mean wads of 41 and 40%, respectively. Generally, percentage of
agreement for these classes is better in comparison with radar estimate44@9 than with rain
gauge data (3@8%).
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Radar Land | Sea | Coast

Multi-Categorical Statistics

<1 mm/24h [1-10[ mm/24h XMN YYKHRN
<1 mm/24h 72% 65% 73% 44% 31% 44% 18% 16% 21%
[1-120[ mm/24h 24% 26% 22% 42% 44% 40% 41% 38% 40%
XMNn YYKHRN 4% 9% 5% 14% 25% 16% 41% 46% 39%

Table4Q Multicategorical table for produAGSEVIRI ove24hi radar validation over land, sea and coast areas. The
precipitation classes along the columns (rows) are relative to ground (satellite) precipitation.

Gauge Land
Multi-Categorical Statistics
<1 mm/24h [1-10[ mm/24h XMNn YYKHRIN
< 1 mm/24h 72% 50% 24%
[1-10[ mm/24h 24% 38% 40%
XMA YYKHINA 4% 12% 36%

Table41 Multicategorical table for prodiAGSEVIRI ove24hi rain gaugevalidation over land. The precipitation
classes along the columns (rows) are relative to ground (satellite) precipitation.

Overall

Multi-Categorical Statistics

<1 mm/24h [1-20[ mm/24h XMN YYKHDIN
<1 mm/24h 2% 45% 20%
[1-10[ mm/24h 24% 41% 40%
XMNn YYKHDRI 4% 14% 40%

Table42 Multicategorical table for produAGSEVIRI ove24hi Overall validation. The precipitation classes along the

columns (rows) are relative to ground (satellite) precipitation.
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4.1.8 Quality assessment for product-mN-SEVIRCO (H15A)

4.1.8.1 Overview

Product ID (Acronym) | H15A (FN-SEVIRCO)

Product name

Algorithm version Latest version: 1.0
number Version considered for Q.A.: 1.0
Covered period 01/06/2018¢ 31/05/2019

Q.A.methods applied Continuous statisticy ME, SD, MAE, MB, RMSE, FSE

Multi-categorical POD, FAR, CSI
statistics

Contributing BE, BU, DE, HU, IT, PL, SK, TR
countries

Validation has been performed using rain gauge and radar estimates as reference data in 8 Europeal
countries for the full year period from June 2018 up to May 2019 using the Unique Common
validation Code. The accuracy 6fNPSEVIRCO product has beervaluated by each country for
IANRPdzyR LINBOALAGIFGAZ2Y NIGSa RSGSOUGSR ITabra)S p
The percent confidence parametawailable in the satellite product was used in the validation
procedure: only estimates with high confidence value (>50%) are evaluated. Moreover, only satellite
FOVs covered by ground data for more than 50% are assessed in the validation procedure in orde
to increase the significance of the statistical sample. Results are computed on more than 200 million

pairs of satelliteground data.

4.1.8.2 User requirement compliance

InTable43(0 KS dza SNJ NBIljdZA NBYSy i GKNBaKz2fRa FT2N tw
accuracy obtained for-IN-SEVIRCO product in the validation period (June 20May 2019) with

radar and rain gauge data is summarized. Results show all valums thed target requirement
(170%) except for comparison over coastlines (222%). On average, the overall result is equal tc
155%.
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Between target | Between threshold | Threshold exceedeq Threshold exceeded

and optimal and target by < 50 % 0e X pn
P-IN-SEVIRCO Annual average of FSE (%)
Precipitation Requirement (FSE %) | radar | radar | radar | gauge Overall
Class thresh | target | optimal (Land) | (Sea) | (Coast)| (Land)
X pYYkl 200 170 120 169 164 222 151 155

Table4d3 Userequirement and compliance analysis for prodiig¢iSEVIRCO.

4.1.8.3 Monthly accuracy

The monthly continuous statistical scores divided for different surfaces in comparison with
NEFSNBYOS RFEGEFE F2NJtw x 40.9.5 Ve dcutadyBn teis lodF SHI6SIR
shown inFigure25in comparison with radar (panel a) and rain gauge data (panel b). The background
colours highlight the reguement areas as indicated in tii@ble43. The horizontal black lines show

the corresponding FSE values computed for the full period. The overall results are showelio, pa
while in the panel d is reported the percentage contribution of radar sea, land and coast data and
for rain gauge data.

The accuracy of-N-SEVIRI h  LINP RdzOl R2Say Qi aKz2¢g aidlotS @
during the full period under ndew. Results are better for gauge comparison with respect to radar
one. The mean overall accuracy (155%, panel c) is below the target threshold (170%) in almost al
months (except for June and February). As shown in panel d, gauge data represent thparnost

data with 78% of the full dataset, while results along coastlines are negligible with only 1% of
contribution respect to the overall results.
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Figure25 P INSEVIRCOannual validation using Radar (a) and Gauge (b) asund reference. The Overall
validation is shown in the panel cBackground colours highlight the User Requirement thresholds as rep®ebk®in

43 The horizontal black line indicates the accuracy value computed for the fulllpersaryle ground contributions
are displayed in the panel d).

4.1.8.4 Multi-Categorical statistics

In the followng tables, the first column indicates the precipitation classes of the satellite product,
while along the columns are reported the ground precipitation classes. The first class detects the
rain between 1 and 5 mm/h, the second class identifies the intedmedi S NI Ay NI § S
YYKkKOS gKAES GKS ftFad 2yS OflaairfasSa GKS KA3
The RPIN-SEVIRCO product detects the rain rates below 5 mm/h in 65% of total cases, with values
ranging from 63% with raingauges up to 72% with radars over latetmediate rainfall intensities

are detected on average in the 16% of total cases. The underestimation is more pronounced in
comparison with radars. Also for higher rain rates the tendency to underestimate the precipitation
is evident, with a mean prolteity of success equals to 33%. This tendency to underestimate the
precipitation mainly respect to radar estimates is also highlighted in Mean Error and Multiplicative
Bias plots ofigure A.
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Radar Land | Sea | Coast

Multi-Categorical Statistics

[1-5] mm/h [5-10[ mm/h XMn YYK
[1-5[ mm/h 72% | 69% | 66% | 69% | 68% | 58% | 65% | 59% | 47%
[5-10[ mm/h 12% | 13% | 15% | 11% | 15% | 17% | 12% | 21% | 28%
XMn YYkK 17% | 17% | 19% | 19% | 17% | 24% | 23% | 20% | 25%

Tabled4 Multicategorical table for produciRSEVIRCOi radar validation over land, sea and coast areas. The
precipitation classes along the columns (rows) are relative to ground (satellite) precipitation.

Gauge Land
Multi-Categorical Statistics
[1-5] mm/h [5-10[ mm/h XMn YYK
[1-5[ mm/h 63% 55% 49%
[5-10[ mm/h 15% 17% 16%
XM YYKK 21% 28% 36%

Table4d5 Multicategorical table for produciRSEVIRCOI raingauge validation over land. The precipitation classes
along the columns (rows) are relative to ground (satellite) precipitation.

Overall
Multi-Categorical Statistics
[1-5][ mm/h [5-10[ mm/h XmMna YYK
[1-5[ mm/h 65% 57% 51%
[5-10[ mm/h 14% 16% 15%
KMA  YYKK 20% 27% 33%

Table46 Multicategorical table for produciRSEVIRCOI Overall validation. The precipitation classes along the
columns (rows) are relative to ground (satellite) precipitation.
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4.1.9 Appendix: Monthly Quality Assessment Results

4.1.9.1 Monthly validation results for4N-SSMIS (HO1 new release)
P-IN-SSMIS 2018/06 - 2019/05
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4.1.9.2 Monthly validation results for4N-MHS(HO2A new release)
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4.1.9.3 Monthly validation results for4N-SEVIRI (HO3A)
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4.1.9.4 Monthly validation results for-AGSEVIRI (HO5A)

P-AC-SEVIRI 2018/06 - 2019/03
PC >= 1 mm over 24h
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Figure A: Monthly validation results fotNG-SEVIRI 24h relatively to the?ZHGnm over 24h.
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4.1.9.5 Monthly validation results foP-IN-SEVIRCO (H15A)

P-IN-SEVIRI-CO 2018/06 - 2019/05
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5.4 Soil Moisture Products Quality Assessment
5.4.1 Quality assessment for producdSM ASCAT NRT [H88)

5.4.1.1 In situcomparison
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the different hydrological years. The tick magenta line refers to the validation for the-2018

period.

Tablel - Median Correlation Coefficient (CC) for the comparison between the test data set and in
situ observations.

In situ observations

Requirement (CC)

Median Correlation Coefficient (CC
Thresholg Target Optimal

Period SMOSMANI/

JJIA 041

0.50 0.65| 0.80 SON ey

DJF 0.65

MAM 045

June 208 - May 2019 0.52
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54.1.2 Modelled data

Table2 - Median Correlation Coefficient (CC) for the comparison between the test data set and
modelled data.

Modelled data

Requirement (CC)
Median Correlation Coefficient (CC)
Threshold Target Optimal
Period SCHEME (Belgium)

JJA 0.49

0.50 0.65| 0.80 SON 0.54

DJF 0.64

MAM 0.60

June 208 - May 2019 0.60

HO8 and SCHEME model output
(Ourthe, June 2018 — May 2&19)
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Figure2 ¢ Comparison between modelled and HO8 soil moisture for the SCHEME model in the period
20182019.

54.1.3 Conclusions

Thevalidation of the test data set through in situ data is carried out for the period June-20a8
2019.0nly the comparison with in situ obsvations is appropriate. Therefore, even though also the
comparison with modelled data is reported here, the conclusions about the product accuracy should
be drawn only by considering the i9situstations.

On this basis, it is obtained that in termsmédian performances at annual scale (Tablethe test

data set overcomes the threshold accuracy requirements for 11 out 18 stations, and for 4 stations
the target accuracy is exceeded. The median Correlation Coefficient (CC) for the whole period is
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equd to 0.52 (Table 2). By considering then8nth periods, the higher values are obtained in the
SON period (CC=0.80) and the lower in the JJA period (CC=0.41).

It should be also underlined the comparison with modelled data in Belgium the product
performanceis good, close to the target accuracy (CC=0.60).
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5.4.2 Quality assessment for product SBIAS2 (H14)

5.4.2.1

In situ comparison
10 a) Pearson CC USCRN (SSM) 10 b) Pearson CC USCRN (RSM)
0.8 n T 0.8 ;
0.6 l . 0.6
a
0.4 1 0.4
0.2 - 0.2
0.0 cc CC_ano 0.0 cc
1.0 c) Pearson CC SCAN (SSM) 1.0 d) Pearson CC SCAN (RSM)
0.8 0.8 ﬁ
0.6 E ; 0.6
0.4 0.4
0.2 1 0.2
0.0 cc CC_ano 0.0 cc
1.0 e} Pearson CC SNOTEL (S5M) 1.0 f) Pearson CC SNOTEL (RSM)
: o
0.8 ; 0.8
0.6 0.6
0
0.4 l 0.4
0.2 1 0.2
0.0 cc CC_ano 0.0 cc
1.0 g) Pearson CC SMOSMANIA (SSM) 1.0 h) Pearson CC SMOSMANIA (RSM)
i L
0.8 T % 0.8
0.6 T 0.6
0.4 0.4
0.2 0.2
0.0 0.0

cc CC_ano
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Figure3: Box plots of CC values between in situ observations an®&82 for June 2018 to May
2019. The surface SM scores are onléfeand include the CC and anomaly CC. Thezone SM
scores are on the right and include the CC only (anomaly CC not relevant for treonejt

5.4.2.2  Global Triple Collocation

~Pearson correlation coefficient (R)

Global

5
W 2935%:0.65>R<08
- 230%: R=>08

Figure 4Summary of validation results of H14 NRT for the period ZIB81 wuntil 201905-31. The
percentage of nofvalid is shown for global map. The valid resultsfaréher divided into the pre
defined thresholds. The map on top depicts the spatisiribution of the different groups.

54.2.3 Conclusions

The SMDAS2 product was vatiated for the period 1/06/2018 to 31/5/2019 using in situ
observations and comparisons with other land surface/hydrological model outputs. The statistical
scores presented were based on the common validation methodology outlined at the start of CDOP
2.

Toassess the degree of compliance of the product with product requirements, 479 (331) stations
with in situ surface (roezone) measurements over 4 networks (3 in the USA and 1 in France) were
used for the validation. The in situ measurements were takengusiectromagnetic techniques,
which provide indirect but accurate soil moisture observations with a frequent temporal sampling
(typically hourly). In general, the results demonstrated good correlations between H14 and the in
situ data, with an average CE€®66 and 0.68 for the surface and remtne respectively, which are
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above the target CC requirement of 0.65. Particularly good results were demonstrated over the
SMOSMANIA network in southwest France (CC>0.75).

Thevalidation resultswith triple collocaton indicate a good performance for global product, except
for parts of North America, Northern Europe and Western Australia. On a global scale, a lower
performance of the H14 NRT can be found in areas with low soil moisture dynamics (e.g. d@eserts)
at higher latitudes (see Figur®. In the latter case, frozen soil and snoaver make it difficult to
retrieve reliable soil moisture informatioffherefore, in these regions only summer months can be
used for validation. Looking at theistribution o the results and comparing them against the
threshold/target/optimal requiremenshows that more than 75% (SNRearson R) of the locations

are exceeding the minimahreshold (see Figurd). Only a small percentage of regions (SNR and
Pearson R 25%) abelow the minimal threshold requirements.

5.4.3 Quality assessment for product SSNECAIB-NRT 012.5H16)
5.4.3.1  Global Triple Collocation

Pearson correlation coefficient (R)

Committed area Non-committed area
8.0 %: No valid results
147 %:R <05
9.19%: 05 >R <0.65
6.19%: 0.65>R <0.8
22%: R>08

mmm 5.8 %: No valid results
mm 36.0%:R<05

16.5 %: 0.5 > R < 0,65
mm 188 % 065>R <08
. 229 %:R>08

Figure 5: Summary of validation results of H16 NRT for the period@®Q& until 201905-31. The
percentage of nosvalid and valid results is split into the committed and re@mmitted product
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area. The valid results for both areas are further divided the pre-defined thresholds. The map
on top depicts the spatial distribution of the different groups.

54.3.2 Conclusions

Thevalidation resultsvith triple collocationindicate a good performance for the committed product
area, except for parts of NorthAmericaand Northern Europe. On a global scale, lower
performance of the H16 soil moisture NRT can be found in areas with low soil malynamics
(e.g. deserts) or at higher latitudes (see Figure 5). In the latter ragen soil and snow cover make
it difficult to retrieve reliable soil moisture informatioherefore, in these regions only summer
months can be used for validation. Looking at thstribution of the results and comparing them
against the threshold/target/optimal requiremenshows tlat more than 74% (SNR) and 61%
(Pearson R) of the locations are exceeding tiiaimal threshold and quite 60% (SNR) and 45%
(Pearson R) are above the target threshfud the committed product area (see Figure 5). Only a
small percentage of regions (SNR¥2&nd Pearson R 35%) are below the minimal threshold
requirements.

5.4.4 Quality assessment for product SSMSCAFA-NRT 012.5H101)
5.4.4.1  Global Triple Collocation

Pearson correlation coefficient (R)

Committed area Non-committed area
7.6 %: No valid resuits
74.7 %:R< 0.5
9.4%:0.5>R < 0.65
6.3%:0.65>R < 0.8
21%:R>0.8

mmm 5.6 %: No valid results
s 35.7 %:R<0.5

16.1 %: 0.5 > R < 0.65
. 194 %:065>R <08
m 23.2%: R>0.8
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Figure6: Summary of validation results of H101 NRT for the period Z&@1 until 201905-31.
Thepercentage of nofvalid and valid results is split into the committed arah-committed product
area. The valid results for both areas are further divided the pre-defined thresholds. The map
on top depicts the spatial distribution tifie different groups.

54.4.2 Conclusions

The validation results with triple collocatiomdicate a good performance for the committed product
area, except for parts of North Americand Northern Europe. On a global scale, lower
performance of the H101 soil moistuMRT can be found in areas with low soil moistidyaamics
(e.g. deserts) or at higher latitudes (see Figh)rdn the latter caseyozen soil and snow cover make
it difficult to retrieve reliable soil moisture informatioMherefore, in these regions gnsummer
months can be used for validation. Looking at thstribution of the results and comparing them
against the threshold/target/optimal requiremenshows that more than 70% (SNR) and 60%
(Pearson R) of the locations are exceedimgminimal threslold and more than 55% (SNR) and 50%
(Pearson R) are above the targhteshold for the committed product area (see Fig@je Only a
small percentage of regionESNR 25% and Pearson R 35%) are below the minimal threshold
requirements.
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5.4.5 Quality assessmentoir product SSMASCAFA-NRT O25H102
5.4.5.1  Global Triple Collocation

Pearson correlation coefficient (R)

Y
s ,..!;

=7 P

5,

- -

oo %

g

Committed area Non-committed area

M 8.6 %: No valid results
33.0%: R<0.5
14.8 %: 0.5 >R < 0.65
mmm 19.0%: 0.65>R<0.38
. 24.6 %: R> 0.8

mmm 11.7 %: No valid results
mm 704 %:R<0.5

8.8 %: 0.5>R <0.65
mm 6.5%: 065>R<038
N 2.6%:R>0.8

Figure7: Summary of validation results of H102 NRT for the period Z&B81 until 201905-31.
The percentage of nemalid and valid results is split into the committed arah-committed product
area. The valid results for both areas are further divided the predefined thresholds. The map
on top depicts the spatial distribution tiie different groups.

5.45.2 Conclusions

The validation results with triple collocatiamdicate agood performance for the committed product
area, except for parts of North Americand Northern Europe. On a global scale, lower
performance of the H102 soil moisture NRT can be found in areas with low soil malghamics
(e.g. deserts) or at highédatitudes (see Figuré). In the latter casdrozen soil and snow cover make
it difficult to retrieve reliable soil moisture informatiodherefore, in these regions only summer
months can be used for validation. Looking at thstribution of the resultsand comparing them
against the threshold/target/optimal requiremenshows that more than 76% (SNR) and 60%
(Pearson R) of the locations are exceeding nigimal threshold and more than 60% (SNR) and
quite 50% (Pearson R) are above the tarttpeeshold fa the committed product area (see Figure
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7). Only a small percentage of regio(BNR 25% and Pearson R 35%) are below the minimal
threshold requirements.

5.4.6 Quality assessment for product SSAMSCAIB-NRT O2%H103)
5.4.6.1  Global Triple Collocation

Pearson correlation coefficient (R)

Committed area Non-committed area
11.9 %: No valid results
70.4%; R< 0.5

8.7 %: 0.5 > R < 0.65
6.5 %: 0.65 >R < 0.8
2.6%:R>08

mmm 8.7 %: No valid results
W 33.5%:R<0.5

15.0%: 0.5 > R < 0.65

mmm 18.5%: 0.65>R < 0.8
- 243%:R>08

Figure8: Summary of validation results of H102 NRT for the period Z&B81 until 201905-31.
The percentage of nemalid and valid results is split into the committed arah-committed product
area. The valid results for both areas are further divided the pre-defined thresholds. The map
on top depicts the spatial distribution difie different groups.

5.4.6.2 Conclusions

The validation results with triple collocatiamdicate a good performance for the committed product
area, except for parts of North Americand Northern Europe. On a global scale, lower

performance of the H103 soil moisture NRT can be found in areas with low soil malghamics

(e.g. deserts) or at higher latitudes (see Figg)dn the latter casdrozen soil and snow cover make
it difficult to retrieve reliable soil moisture informatioherefore, in these regions only summer
months can be used for validation. Looking at thstribution of the results and comparing them
against the threshold/target/optimal requiremershows that quite 80% [8R) and 60% (Pearson R)
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of the locations are exceeding the mininthteshold and quite 60% (SNR) and 50% (Pearson R) are
above the target threshold for theommitted product area (see Figu8. Only a small percentage
of regions (SNR 20% aRéarson R 35p@re below the minimal threshold requirements.

5.5 Snow Products Quality Assessment
5.5.1 Quality assessment for productB=SEVIR(H10)
5.5.1.1 Overview

Product ID (Acronym) | H10 (SE=SEVIRI

Product name Snow detection (snow mask) by VIS/IR radiometry
Algorithm version Latest version: 1.1
number Version considered for Q.A.: 1.1
Covered period 01/10/2018¢ 31/05/2019

Q.A. methods applied | Multi-categorical statistic§ POD, FAR

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

55.1.2 Validationresults

In this Chapter the validation results of ti&=ESEVIRbNg statistics analysis for the snow season
(1.10.2018&; 31.05.2019) are reported.

Validation has been performed over Belgium, Finland, Germany, Italy, Poland and Turkey. Eacl
Country/Teamcontributes to long statistic validation by providing the monthly contingency table
and the statistical scores. The results are shown for flat and mountainous areas to provide complete
error information on the product performances related to the orograpBglgium and Finland
contribute only to flat area validation, whereas Italy and Turkey only for mountainous areas.

As every country has the duty to define its own winter season (i.e. months with sufficient snow on
the ground for good statics), snow seasis reduced in Germany and Belgium from December to
March, and in Poland from November to March; in the Italian Alps a case study validation from
December to March is applied, combining data from Satellite and Ground Station observation.

To assess the deee of compliance of the product with product requiremenislfle47 and Table
48) all the SPVG members provided the long statistic results following the validation methodology
applied in previous OR.

Score Threshold Target Optimal
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POD 0.80 0.85 0.99
FAR 0.20 0.15 0.05

Table47: product requirements for prod&&ESEVIRiIh Flat/Forest areas

Score Threshold Target Optimal
POD 0.60 0.70 0.99
FAR 0.30 0.20 0.05

Table48 product requirements for prod@&EESEVIRIh Mountainous areas

The mainscores 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 evaluatd@lple49 and Table50).

FELG NS St IACAYEIDSN¥YEE 2F 1 y)l @SN
y dzY 6 S NA [2269 7857 34216 10550

L2 R 0.94 0.93 0.43 0.81 0.78

F I NJ 0.35 0.09 0.17 0.18 0.20

Oa A 0.63 0.85 0.40 0.69 0.64

L2 TR 0.02 0.10 0.02 0.07 0.05

I OO 0.98 0.92 0.77 0.90 0.89

Table49 Statistical scores for H10 over flat areas relatively to the period 1-30.2208.9

Y2dzy GF ALGFEBDSNXYEE 2T | yje dzN] S! @S NI ]
y dzY 6 S NA& (2857 1652 1474 5913

L2 R 0.72 0.90 0.66 0.63 0.73

F I NJ 0.06 0.33 0.07 0.00 0.12

O& A 0.91 0.62 0.63 0.63 0.70

L2 TR 0.08 0.38 0.13 0.10 0.17

I OO 0.80 0.45 0.72 0.64 0.66

TablesQ Statistical scores for H10 over mountainous areas relatively to the period 131G 201D

Y 2 dzy G | A
FyR Ftl|. St AACAYEFLGFEEDSNNIt 2 | yjedzN] S @SNI 3

Y dzY 0 S NJE[2269 7857 2857 opycymnpnp5913
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L2 R 0.94 0.93 0.72 nondg ndt T |0.63 0.75
T I NJ 0.35 0.09 0.06 nod®uHm ndmc |0.00 0.15
OaA 0.63 0.85 0.91 ndno |ndcT [0.63 ndc g
L2 TR 0.02 0.10 0.08 nd®no ndénT |0.10 nonrt
I 00 0.98 0.92 0.80 nodtp Indy T |0.64 noy o

Tableb1 Statistical scores for H10 over mountainous and flat areas relatively period -B1.8.2019

The results are separated for flat and mountainous areas, as threshold are different. In any case,
Table51 summarizes the results on the entire validation domain,g@enore complete information
of product performances.

Analysing the data from the different countries, it can be noticed that, as usual, the complex terrain
of the mountains in Italy, Turkey and Poland are more demanding in terms of POD.

In the flat areas pblems arise in Germany (POD) and in Belgium (FAR), the algorithm misses the
snow on the ground in Germany and gives false alarm in Belgium. This may be due to snow/clouc
misclassification and shallow snow occurrence that cannot be recognized by thithelgas snow.

If the snow is shallow and patchy within the area of the ground station, indicating snow is not
homogenous, it causes the problem of having low POD or large FAR values.

In all those cases, validation group retains that a ground station basédation of satellite
products has severe limitations in case of flat land with scarce and/or very inhomogeneous snow
cover, and a validation based on independent high resolution satellite data, like Copernicus
Sentinel2, is more apt to capture the largcale variability of snow cover. This new validation
methodology is applied since 2019 to Fractional Snow Cover product H12, and this year to the new
products H34 and H35.

Inthe annex of this sectiorg Sentinel 2 based Validation for product H10 inkéyris presented.

Averaging the figures over all the countries and terrains, a rather good capability of the product to
detect snow on the ground, with a total POD 0.75 and an associated low false alarm FAR 0.15, i
observed Table51). In sum, also a rather good mean accuracy of 0.83 is achieved.

5.5.1.3 Conclusions: Product requirement compliance

In the flat areasTable52), the probability of detection (POD 0.78) is good, albeit a little below the
very demanding threshold. FAR with 0.20 is good and around threshold values. This is mainly due t
low values of POD in Germany and of FARelgium: in those areas, cloud cover, a very frequent
phenomena in winter months, is an additional severe limitation in product performance. In
mountainous areasTable53) the Probability Of Detection (POD) of 0.73 is good and above target,
the False Alarm Rate FAR 0.12 is even better, and is between target and optimal.
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Validation group points out that product H10 performance is very consistent and similar in the two
different areas of validation; this is mainly due to the advanced procedure in calculating the product,
with two different algorithms in mountains and flat/forested areas, which are afterwards blended
for the final unified product.

Between target an( Between threshold Threshold exceede( Threshold exceede

optimal and target by < 50 % 0e X pn 2z
H-SAF Accuracy requirements for H10 in Flat/Forest §
Product requirements H10
Score threshold|target |optimal |total
POD 0.80 0.85 [0.99 0.78
FAR 0.20 0.15 |0.05 0.20

Table52 Simplified compliance analysis for product H10 (Flat/Forest areas)

H-SAF Accuracy requirements for H10 in Mountair
areas

Product requirements H10

Score threshold|target |optimal |total

POD 0.60 0.70 10.99 0.73

FAR 0.30 0.20 |0.05 0.12

Table53 Simplified compliance analysis for product H10 (mountainous areas).

5.5.1.4  Validation Report of H10 for OR9 in Turkey by using SENTINEL snow cover maps.

Validation of H10 product igerformed by using higher spatial resolution Sentinel 2 data. In total,
106 Sentinel 2 images with cloud cover less than 30% obtained between November 2018 and Apri
2019 are employed in the validation. The Sentinel 2 imagery were downloaded from thateelic
web page of USG8t{ps://earthexplorer.usgs.goy/ Location of the corresponding Sentinel 2 tiles
are shown inFigure26. As a first step, reference binary snow peaare obtained at 20 m spatial
NEaz2tdziAzy o6& LINRPOSaaAy3d 2F GKS Faaz20AlGdSR {
processor Sen2Cor v2.8 In our previous siiRigzzi etl., 2019) Sentinel 2 binary snow maps were
tested against grouthbased snow depth measurements and the results indicated that binary snow
maps obtained by Sen2Cor processor were in good agreement waituiisnow depth data with

POD =0.82, FAR =0.08 and ACC =0.79. In Sen2Cor, 12 class labels are definechdsablebn i
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Figure26

Sentinel 2
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Locations of Sentinel 2 tiles over Turkey
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All H10 images are #grojected to a common WGS84/UTM projected coordinate system in order to
match with the projection of the corresponding Sentinel 2 tiles. Then, the mean of snow pixels that

Label Classification

8 Cloud (medium probability

9 Cloud (high probability)

10 Thin cirrus
11 Snhow

Tableb4 Sen2Cor class labels.

fall inside the exact foot print of an H10 pixel is calculatedind the fractional snow cover (FSC)

value of that H10 pixel. If the FSC of an H10 pixel is greater than 50% it is labelled as snow. The clot
threshold during the analysis is set to 50%, meaning that if the cloud cover and cloud shadow
fraction calcuhted from the Sentinel 2 imagery in an H10 pixel exceed 50%, it is excluded from the

validation.

Additionally, H10 pixels including Nodata, Dark area and saturated/defective Sentinel 2 pixels are

excluded from further analysis.

Oct Nov Dec Jan Feb  Mar Apr  May

2018 | 2018 | 2018 2019 2019 2019 2019 2019 | Total
mountainous
hits 693 | 1416| 3220| 4040| 2896| 1072 13337
false alarms 207| 196| 162| 393| 312 335 1605
misses 322 250 67| 228 486| 267 1620
corr negatives 6393| 1019| 376| 1393 3621| 2546 15348
numbers of obs 7615| 2881| 3825| 6054| 7315| 4220 31910
pod 0.683| 0.850| 0.980| 0.947| 0.856| 0.801 0.892
far 0.230| 0.122] 0.048| 0.089| 0.097| 0.238 0.107
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0.567| 0.760| 0.934| 0.867| 0.784| 0.640 0.805
0.031| 0.161| 0.301| 0.220| 0.079| 0.116 0.095
0.931| 0.845| 0.940| 0.897| 0.891| 0.857 0.899
0.684| 0.685| 0.733| 0.747| 0.780| 0.675 0.797

Tableb5 Validation results

Tile-based POD and FAR graphs are givéingare27and Figure28, respectively.
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Figure27 Tilebased POD values.
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Figure28 Tilebased FAR values.
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Real color RGB composite, Sen2Cor scene classification images of T36 TWL and T37SED tiles and
products for the dates 11 Feb 2019 and 28 Jan 2019, respectively, are sheigareR9 andFigure
30.

Figure29 (a) T36TWL real color RGB and (b) Sen2Cor scene classification and (c) H10 images.
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Figure3Q (a) T37SED real color RGB, (b) Sen2Cordess#ication and (c) H10 product images.
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5.5.2 Quality assessment for produdtVSE(H11)
5.5.2.1  Overview

Product ID (Acronym) | H11 WSB
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Product name Snow status (dry/wet) by MW radiometry
Algorithm version Latest version: 1.0
number Version considered for Q.A.: 1.0
Covered period 01/10/2018¢ 31/05/2019
Q.A. methods applied | Continuous statistics POD, FAR, CSI
Contributing countries FL, PL, GE

In this review the validation results of thé&/SE long statistics analysis for the snow season
(1.10.2018&; 31.05.2019) are reported.

Product H11 is defined only in flat areas and has validity only in Nordic countries with a homogenous
snow cover, therefore OR validation is performed mainly in Finlemihis OR report validation for

other two HSAF countries, Germany and Poland, was made for some winter months with good
snow cover, and the results are displayed for comparison.

A new methodology for validating-8AF snow product H14 Snow status (wetry) by MW
radiometry was applied for validation period 202018 in ORR review. This simplified method
concentrates on number of correctly classified dry snow cases, and only weather station
observations where there is snow detected in both in the sigeilhput product and on ground are
taken into account.

The main scores to be evaluated are Probability Of Detection (POD) and False Alarm Rate (FAR).

H-SAF Accuracy requirements for H11

Product requirements

Score threshold target optimal
POD 0.60 0.80 0.90
FAR 0.20 0.10 0.05

Table56 product requirements for product MUSE

55.2.2 Validation results

In Table57 the monthly statistics for the entire snow period (winter semester) in Finland is shown,
and inTable58 and Table59in Germanyand Poland the statics for selected winter months.
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mar- mag

E ott-18| nov-18| dic-18 | gen19| feb-19| 19 |apr-19| 19 | Total
numbers of obs 50 61 345 | 1687 | 1079 | 964 392 56 4634
pod 051| 100 | 1.00 | 1.00 | 095 | 094 | 0.19 | 0.79 | 0.92
far 012 | 0.34 | 0.07 | 0.04 | 0.22 | 0.09 | 0.214 | 0.13 | 0.10
esi 048 | 066 | 093 | 096 | 0.75 | 0.86 | 0.19 [ 0.71 | 0.83
pofd 0.60| 1.00 | 1.00 | 1.00 | 0.64 | 045 | 0.04 | 0.38 | 0.52
acc 050| 0.66 | 093 | 096 | 0.78 | 0.87 | 051 [ 0.75 | 0.85

Tableb7 Statistical scores for H11 over Finland relatively to the period 1-30.2218 9

mar-
Poland nov-18| dic-18 | gen19| feb-19| 19 | Total
numbers of obs| 925 | 224 | 672 | 1011 | 1245 | 4077
pod 0.56 | 0.65 | 0.94 | 0.49 | 0.04 | 0.77
far 0.82 | 0.57 | 0.21 | 0.42 | 0.80 | 0.30
CSi 0.16 | 0.35 | 0.75 | 0.36 | 0.03 | 0.58
pofd 0.03 | 0.13 | 0.69 | 0.09 | 0.00 | 0.08
ace 0.97 | 0.83 | 0.77 | 0.82 | 0.98 | 0.90

Tableb8 Statistical scores for H11 ofaland relatively to the period 1.11.23118.2019

Germany genl9| feb-19 | Total
numbers of obs 257 219 476
pod 0.77 | 0.69 | 0.73
far 0.02 | 0.01 | 0.01
csi 0.76 | 0.68 | 0.72
pofd 0.43 | 0.33 | 0.40
acce 0.76 | 0.69 | 0.73

Tableb9 Statistical scores for H11 over Germany relatively to the period 1-28.2@0D9.9
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The main scores to be evaluated are POD and FAR, but in order to give a more complete idea of th
product error structure several statisticetores have been evaluated.

As shown iTable57 in Finland both POD and FAR are at optimal levels of accuracy. Yet even in this
Nordic country, a decay of performance is observed in October and in the two spring months of
April and May; tis may be due to lack of homogeneity of snow cover.

In Poland Table58), problems arise especially in November and March, but a good level of accuracy
is obtained in Amonths. In the whole period POD is above thresholds, whereas FAR is a little below.

In Germany, in the two winter months of 2019, POD is above thresholds and FAR is at optimal levels

5.5.2.3  Conclusions: Product requirement compliance

In Table60 results for the three countries are shown and a final average is made. In the mean,
product H11 satisfies the requirements, with results of POD between targebptimal and of FAR

between threshold and target. Also noticeable are the good levels of Accuracy reached in all
countries.

Between target | Between threshold Threshold exceede Threshold exceede

and optimal and target by <50 % 0e X pJ
F £ [ NS | CAYE|DSNXYI t2f | ! @SN
V dzv 5 S NE 4634 476 4077
L1 R 0.92 0.73 0.77 0.81
T NJ 0.10 0.01 0.30 0.14
S A 0.83 0.72 0.58 0.71
L2 TR 0.52 0.40 0.08 0.33
oY 0.85 0.73 0.90 0.83

Table60 Statistical scores for H11 over the three countries relatively to the snow period

Basing on this results, validation group suggest further on using product H11 only in Nordic areas
and in areas and months when, during the winter, snow cover is knowe ttomogenous.
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5.5.3 Quality assessment for produdESEE(H12)
55.3.1  Overview

Product ID (Acronym) | H12 £SEE)

Product name Effective snow cover by VIS/IR radiometry

Algorithm version Latest version: 1.1

number Version considered for Q.A.: 1.1

Coveredperiod 01/10/2018¢ 31/05/2019

Q.A. methods applied | Continuous statistics Overall accuracy (RSME)
Contributing countries Turkey, ItalyCIMA), Finland

FractionalSnowCover (FSC) maps. H12 is aBAF snow product including daily FSC maps based
on visible/nearinfrared (VIS/NIR) data from the Advanced vkighresolution Radiometer
(AVHRR) on board of the National Oceanic and Atmospheric Administration (NOAA) and
meteorological operational (MetOp) satellites (Piazzi et al., 2019). H12 providesadpS©ver the
H-SAF area (25°N to 75°N latitude, 25°W to 45°E longitude). Spatial ampling is 0.01°, that is, _1 kir

Evaluation of FEAF snow products has been usually performed using grbased snow data, such
as snowdepth sensors, or Sentin@l Scenedassification maps (Piazzi et al., 2019).

In this report, we followed the approved validation methodology for H12 applied in Piazzi et al.
(2019) and we compared FSC maps from H12 vs. FSC maps derived from-3entiaetalidation
period (snow season) wachosen as October 1 2018 through April 30 2019 and areas of interest
were NorthWestern Italy (henceforth, NW Italy), the Pyrenees, and Finland. These areas of interest
include a mixture of predominantly flat areas (Finland) and predominantly mountaereas (NW

Italy, the Pyrenees). Climates are also markedly different, with Finland falling in the Boreal and NW
Italy and the Pyrenees falling in the Waiiremperatureto-Polar regions according to the Képpen
Geiger climate map (Kottek et al., 2006).
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Figure32 Considered Sentinl tiles.
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5.5.3.2  Methods

Our validation approach followed the methodology discussed in Piazzi(@0&B), which we

briefly summarized below.

The first step was the selection of the Sentieliles over each area of interest to be compared
with H12. Overall, we considered 8 tiles in the Pyrenees, 6 tiles in NW Italy, and 4 tiles in Finland (1¢
in total). For each tile, we then selected an orbit providing adgliare map by visually inspecting
representative images on https://scihub.copernicus.eu/dhus/#/home.

Figure32reports the location of each tile, whilBable61 summarizes how many maps for each tile

we considered (after filtering images with cloud cover above 20%) and the corresponding orbit.
After tile selection, we downloaded from https://scihub.copernicus.eu/dhus/#/home all available
S2MSI2A Sentin@ Level2 images between October 1 2018 and April 30 2019, including both
Sentinel 2A and 2B. For each map, we then extracted Scene Classification maps (SCL) at 20 m (nc
that these Scene Classifications are directly available from
https://scihub.copernicus.eu/dhs/#/home and so no processing with Sen2Cor was performed).

SceneClassification maps provide indication of predominant land/cloud cover for each pixel

Area of interest S2 Tile Orbit Number of images

Pyreneces 30TXN 04 12
30TXM 04 21
30TYN 51 13
31TBG 51 17
31TCG 51 15
31TCH 51 12
31TDG 8 14
31TDH 8 11
NW Ttaly 2TLQ 108 17
32TLR 108 13
32TMR 65 20
32TMS 65 12
32TNR 65 17
32TNS 65 13
Finland 35VLK 122 5

35VML 794122

35VNL 76436

35WNN 79 8
Total 248

Table61 Considered Sentingltiles, satellite orbit, and number of imdgesach area of
interest. Images cover the period October 1 2018 through April 30 2019 and were filtered to
discard those with overall cloud cover above 20% (Piazzi et al., 2019).
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in the image, including ground (ID 5), vegetation (ID 4), snow (ID afer (6), and various I0er
cloud and thiacirrus covet. These Scenr€lassification maps represent the validation source
against which to assess the performance of H12.

All available H12 images between October 1 2018 and April 30 2019 were downloaded from the
meteoam.it ftp. After receiving all images, we performed an imemenage comparison between
Sentinel 2 and H12 FSC with the goal of assessing H12 performantenatieg Sentinel FSC.

This assessment was limited to Sentinel images with overall cloud cover below 20%, as already don
by Piazzi et al. (2019). The impact of clouds is higher in Finland than in the Pyrenees or NW ltaly (se
a decrease in available imes in Finland imable61).

The comparison procedure worked by first determining the H12 scene corresponding to each
Sentinef2 tile-map by clipping théH12 raster according to the bounding box of each Senfinel
image. Second, we estimated a fractiosabw-cover (FSC) map from Senti®ht the coarser
NBaz2tdziAzy 2F | mu o0& O2dzydAy3d (GKS ydzyoSN 27
pixel where the percentage of nesnow and norground pixels was above 50% was set to NaN and
was not considered in this evaluation (following again Piazzi et al.,2019) Agreement between H12
and Sentinebased SCA maps was assessed using two performanciesnéte Root Mean Square
Error (RMSE) and Bias:

Equationt

| EN (FSCopizs — FSCrsa)®
RMSE = \ N

Equatior2

. E:‘: ] (IL-IH{?IL”C:?:. - FH{TH..‘&E‘E‘
Bias = - N -

where FSCn,H35 is Fractional Snow Cover on a given pixel n according to H35, FSCn,S2 is Fractic
Snow Cover according to Sentinel in the same pixel n, and N is the total number of pixels acros:
which RMSE and Bias are calculated. We computed RMSE anblyHiest aggregating all pixels

across all available images from the same area of interest (Pyrenees, NW lItaly, and Finland) an

1 see details ahttps://fearth.esa.int/web/sentinelftechnicalguides/sentinel2-msi/levet2a/algorithm



Doc. No: SAF/HSAF/OpRep/2019_S1_S2
EUMETSAT OperationsRkeport Version: 1.2
H SAF 2019 S1/S2 Date:20/10/2020

Page:108130

then by disaggregating samples of FSC for bins of FSC according to Sentinel 2 (10% increments a
one class for FSC betweeid 1%, which was assumed to represent bare soil).

Following the methodology applied in Piazzi et al. (2019), we assumed as threshold, target, and
optimal RMSE values of 50%, 30%, and 10%, respectively. In terms of bias, we assumed as thresho
target, and optimal scores values of 40%, 20%, and 10%, respectively (absolute values).

5.5.33 Results

5.5.3.3.1 Spatial patterns

Figure33 reports a comparison between FSC estimatesording to H12 and those according to
Sentinel 2 (resampled at the coarser resolution of H12) for three days in the Pyrenees Fegjima (
33(a)), NW lItalyKigure33 (b)), and FinlandRigure33 (c)). This comparison shows a high level of
consistaicy in terms of snoveovered spatial patterns between H12 and Sentinel 2, including
transitions between higher peaks and lower valleys for the two mountain regions of Pyrenees and
NW Italy. Agreement in terms of spatial patterns is also high in the caesidiat region of Finland,
where both products correctly resolve the temporary cloud cover in the NE portion of the consider
tile-day Figure33(c)).

FSC values for H12 are generally smaller than Sentinel 2 values in peripheral mountain region:
(Figure33(a) and 3(b)). We explain this as potentially due to the fact that H12 images are natively
coarser than Sentinel 2 and as such estimates by H12 may be the result of a larger footprint, an
effect we attempted to reconstruct for Sentinel 2 by resamglits images at the same spatial
resolution of H12. Moreover, resampled FSC estimates by Sentinel 2 are the proportiommof 20
pixels classified as snow over the sum ofn2(ixels classified as snow and land; this approach
neglects areas classified asgetation, which may in fact locally decrease FSC values. This effect
implies some possible overestimation of actual FSC by our resampled Sentimsjes.

Figure34 compares the frequency of H12 and resampled Sen@naiels binned into 11 classes of
FSC. These statistics reveal a large amount of pixels that were classified as fultpgaed (FSC
_90%) by both products in Finland, the most northarm flat region among our areas of interest.
Baresoil pixels as well as pixels with FSC <80% are rare in this region in both products, owing to ou
study period covering the full Boreal winter.

Spatial patterns in the mountain regions of Pyrenees and Iy are more varied; in these
mountain regions, the frequency distribution of FSC H12 shows a relative peak for
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Figure33 Comparison between H12 and Serkikehctional Snow Cover in the Pyrenees
(January 16, 2019 t#&TCH), NW lItaly (December 31, 2018, tile 32TLR), and Finland
(April 6, 2019, tile 35VML).

















































