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Overview
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The PPVG is composed of experts from the National
Meteorological and Hydrological Institutes of 8
European countries.
Quality-checked ground data are used for quality
assessment of precipitation products, following the
same methodology.

Country Institutes
Belgium RMI
Bulgaria NIMH
Germany BfG
Hungary OMSZ
Italy DPC, UniBo
Poland IMWM
Slovakia SHMU
Turkey ITU, METU,TSMS

Precipitation Product Validation Group (PPVG)

Name Institute Country e-mail
Silvia Puca (Leader) Civil Protection Department (DPC) Italy silvia.puca@protezionecivile.it
Marco Petracca Civil Protection Department (DPC) Italy Marco.Petracca@protezionecivile.it 
Alexander Toniazzo Civil Protection Department (DPC) Italy alexander.toniazzo@protezionecivile.it
Alessandra Mascitelli Civil Protection Department (DPC) Italy alessandra.mascitelli@protezionecivile.it
Gianfranco Vulpiani Civil Protection Department (DPC) Italy gianfranco.vulpiani@protezionecivile.it
Emanuela Campione Civil Protection Department (DPC) Italy emanuela.campione@protezionecivile.it
Pierre Baguis Royal Meteorological Institute of Belgium (RMI) Belgium Pierre.Baguis@meteo.be
Emmanuel Roulin Royal Meteorological Institute of Belgium (RMI) Belgium Emmanuel.Roulin@meteo.be
Eram Artinyan National Institute of Meteorology and Hydrology  (NIMH) Bulgaria eram.artinian@meteo.bg
Petko Tsarev National Institute of Meteorology and Hydrology  (NIMH) Bulgaria petko.tsarev@meteo.bg
Georgy Koshinchanov National Institute of Meteorology and Hydrology  (NIMH) Bulgaria georgy.koshinchanov@meteo.bg
Claudia Rachimow Bundesanstalt für Gewässerkunde (BfG) Germany rachimow@bafg.de
Peter Krahe Bundesanstalt für Gewässerkunde (BfG) Germany krahe@bafg.de
Márta Diószeghy Hungarian Meteorological Service (OMSZ) Hungary dioszeghy.m@met.hu
Ildikó Szenyán Hungarian Meteorological Service (OMSZ) Hungary szenyan.i@met.hu
Dóra Cséke Hungarian Meteorological Service (OMSZ) Hungary cseke.d@met.hu
Federico Porcu' Department of Physics and Astronomy, University of Bologna (UniBo) Italy federico.porcu@unibo.it
Bozena Lapeta Institute of Meteorology and Water Management (IMWM) Poland Bozena.Lapeta@imgw.pl
Rafal Iwanski Institute of Meteorology and Water Management (IMWM) Poland Rafal.Iwanski@imgw.pl
Ján Kaňák Slovenský Hydrometeorologický Ústav (SHMÚ) Slovakia jan.kanak@shmu.sk
Ľuboslav Okon Slovenský Hydrometeorologický Ústav (SHMÚ) Slovakia luboslav.okon@shmu.sk
Mariàn Jurasek Slovenský Hydrometeorologický Ústav (SHMÚ) Slovakia marian.jurasek@shmu.sk
Ladislav Méri Slovenský Hydrometeorologický Ústav (SHMÚ) Slovakia ladislav.meri@shmu.sk
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H SAF SEVIRI-based products
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Instantaneous rain rate retrieval algorithm
Rain rate vs brightness temperature: 
typical averaged relationships 
for convective (above) 
and frontal (below) precipitation

Parallax shift concept illustration 
(Radová and Seidl, 2008)

Rapid Update (RU) 
generation chain
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H60 (P-IN-SEVIRI-PMW) and  
H63 (P-IN-SEVIRI_E) products

Main features

Coverage MSG Full-
disk area

Cycle 15 minutes

Spatial
Resolution

3 Km s.s.p.
~8 km over 

Europe

Timeliness

Within 5 
minutes 
from the 

end of 
acquisition

Dissemination
EUMETCast
and HSAF 

(*)

Formats NetCDF

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

0° 41.5°E

H60 and H63 ’s domain

(*) As soon as they become «pre operational»
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Cumulated SEVIRI-based products

SEVIRI-MSG based instantaneous and cumulated precipitation 
products chains architecture.
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H61 (P-AC-SEVIRI-PMW) and
H90 (P-AC-SEVIRI_E) products

0° 41.5°E

H61 and H90 ‘s domain

Main features

Coverage MSG Full-
disk area

Cycle 1 hour

Spatial
Resolution

3 Km s.s.p.
~8 km over 

Europe

Timeliness

Within 5 
minutes 
from the 

end of 
acquisition

Dissemination
EUMETCast
and HSAF 

(*)

Formats NetCDF

Accumulated ground precipitation

(*) As soon as they become «pre operational»
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References & Methods
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Prec ip i ta t ion Produc t s

Instantaneous Accumulated

A
re

a

European Unique Common Code 
Ground (Radars and Raingauges)

Full Disk or Global Comparison Code
DPR – GPM-CO

Triple Collocation
GPCC & GLDAS

QA Methodologies and Reference data
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Validation over Europe

European area

European ground data:
radars and raingauges

5th H SAF User Workshop | 27 Jan. 2022 Marco.Petracca@protezionecivile.it 11



European ground data: raingauges

More than 8,000 rain gauges

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

Belgium 92 15.2
Bulgaria 123 25.2
Germany 2299 12.9
Hungary 270 17.0
Italy 2934 11.3
Poland 540 24.0
Slovakia 911 13.6
Turkey 1235 26.5
TOTAL 8404

Most of the gauges used in the National networks by the validation
Groups are of the tipping bucket type, which is the most common
device used worldwide to have continuous, point-like rain rate
measurement. The German network, and a part of the Bulgarian
network, as an example, are equipped by precipitation weighing
gauges, that allow continuous precipitation (both solid and liquid)
measurements with higher accuracy.

Minimum detectable rain
≥ 0.1 mm

Available output format
ASCII

Typical time resolution
1 hour

(*) The number of available data may vary daily by approximately 10% 
depending on the availability of the networks.
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European ground data: radars

71 C-band radars

Country Total number of radar Average minimum 
distance (km)

Belgium 1 -
Bulgaria - -
Germany 16 163
Hungary 4 190
Italy 22 141
Poland 8 186
Slovakia 4 137
Turkey 16 253
TOTAL 71

Time resolution
5 – 60 minutes

Minimum detectable rain rate
≥ 0.01 mm/h

Output formats
HDF5, NetCDF, …

Institutes involved in the PPVG declared the system are kept 
in a relatively good status and all of them apply some 
correction factors in their processing chain of radar data. Only 
the radar data which passes the Quality Check of the owner 
Institute are used by the PPVG for validation activities. 
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Validation methodology over Europe

Spatial 
interpolation 

(GRISO)

Quality check 
and filtering

Upscaling to 
the product grid 

3. STATISTICAL (CONTINUOUS AND MULTI-CATEGORICAL) SCORES

Precipitation classes:
• Light [0.25≤RR (mm/h) <1.0 ]
• Moderate [ 1.0≤ RR (mm/h) <10.0]
• Heavy [ RR (mm/h) ≥10.0]
• All [ RR(mm/h) ≥ 1.0 ]

Surface types:
• Sea
• Land
• Coast
• Overall

Time intervals:
• Monthly
• Seasonal
• Yearly

Precipitation phases:
• Liquid
• Solid
• Mixed
• All

This comparison methodology is performed by the Unique Common Code 
(UCC) for all (8) participating countries (PPVG)

<- the validation is
performed over the
satellite grid to
evaluate the
satellite product as
it is released.
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Comparison over Africa

African area

Reference ground data:
radars and/or raingauges

Satellites
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Available precipitation data over Africa

q Few gauges, very few weather radars
q Non-homogeneous extension over the whole Africa
q Daily or monthly data and not (or few) hourly or sub-hourly data
q Precipitation datasets not independent by the products to be validated
q Data mainly over land areas
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Associate Scientist activity result

«…it can be establish that 2A-DPR NS V05 can be used to
verify the H03 (P-IN-SEVIRI) rainfall estimations where the
ground radars are not available, as is the case for most of the
African territory. This is more true for light to moderate
precipitation, whereas for heavy precipitation DPR products
should be used with more caution, due to the underestimation of
DPR with respect the reference and to the scarce data of heavy
precipitation sampled by the ground-based radars.»
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Dual-frequency Precipitation Radar (DPR)

prEs
Precipitation Estimated on Surface

2 product types (K-band only / Combined [DPR] Product)

3 Scan modes (NS, MS and HS)

Features KuPR KaPR

Frequency 13.6 GHz 35.5 GHz

Swath Width 245 km 120 km

Spatial Resolution 5.2 km (Nadir @ 407 km)

Beam Width 0.71° (Center Beam)

Beam Number
49 

Normal Scan, 
NS

49: 
25 in matched 
beams (MS) +

24 in high-
sensitivity 
scans (HS)

Min. measur. RR 0.5 mm/h 0.2 mm/h

Cross T. Scan Angle ±17° ±8.5°

5th H SAF User Workshop | 27 Jan. 2022 Marco.Petracca@protezionecivile.it 18



Comparison methodology over Africa
ü Intersection [temporal and spatial GPM vs NOAA/METOP and MeteoSat acquisitions]
ü Downscaling [regular grid 0.5°]
ü Comparison [pixel-based]
ü Results

Statistical scores
(events, monthly, seasonal, yearly)

For different precipitation classes
(≥ 1 mm/h; ≥ 5 mm/h ; ≥ 10 mm/h)

For different surface types
(sea, land, coast)

For different geographical areas
(Africa, Europe, Ocean)
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TC methodology

H 
SAF

ds2
ds1
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TC Global Reference
1) GPCC

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

H 
SAF

ds2
GPCC
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TC Global Reference
2) GLDAS

https://ldas.gsfc.nasa.gov/gldas

GLDAS Noah Land Surface Model L4 3 hourly 0.25 x 0.25 
degree V2.1 (GLDAS_NOAH025_3H)

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

«Rain precipitation rate» variable

H SAF

GLDAS
GPCC
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Quality Assessment Results
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Quality Assessment: H60

with respect to ground data
with respect to DPR
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Quality Assessment: H61
ground data

TC
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Inter-comparison

Coverage areas for H60/H61 (blue) and H63/H90 (green) products. 
Overlapped area is highlighted in red.

SEVIRI 0° SEVIRI 41.5°E
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Inter-comparison H63-H60 results
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Inter-comparison H90-H61 results
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Final Quality 
Assessment 
Results
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Conclusions

H60, H61, H63 e H90 will be very soon H SAF operational products (by end of February 2022)
They will be distributed via EUMETCAST or through the H SAF website

H60 (P-IN-SEVIRI-PMW) and partly also H61 (P-AC-SEVIRI) tend to slightly underestimate rainfall, 
especially compared to the low intensities observed by ground data

these products are unique among all available international products!

Every 15 minutes these products provide (in NRT) an estimate of the instantaneous (and accumulated) 
precipitation over more than half of the globe!

H63 and H90 are in strong agreement with H60 and H61 products, respectively

All results here shown (and more) are observable/downloadable on Validation reports
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http://h-saf.eumetsat.int/

Question?
Contact us!

Marco.Petracca@protezionecivile.it @HydroSAF
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