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http://h-saf.eumetsat.int

https://twitter.com/HydroSAF

Objectives:
• Provide new satellite-derived products 

to satisfy the needs of operational hydrology:
o Soil moisture, Precipitation and Snow parameters products;

• Perform independent validation;
• Assess the impact of the products on hydrological applications

M.Petracca@isac.cnr.it
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The Precipitation Product Validation Group
(PPVG) is composed of experts from the National
Meteorological and Hydrological Institutes of 8
European countries. The PPVG uses ground data
for quality assessment of precipitation products,
following the same methodology.

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

M.Petracca@isac.cnr.it
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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

Instantaneous precipitation rate at ground every 15 minutes

0° 45.5°E

H60 and H63 coverage
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0° 45.5°E

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 
(*pre-op.)

Formats NetCDF

Accumulated ground precipitation (hourly and daily)
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H61 and H90 coverage
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Main features

Coverage MSG Full-
disk area

Cycle daily

Spatial 
Resolution 0.25°

Timeliness 3h

Dissemination EUMETCast 
and HSAF

Formats NetCDF

Accumulated precipitation at ground (daily)

Precipitation/Soil Moisture 
integrated product
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Main features

Coverage MSG Full-
disk area

Cycle 1/2 hour

Spatial 
Resolution 0.25°

Timeliness 4h

Dissemination EUMETCast 
and HSAF

Formats NetCDF

Instantaneous precipitatation rate every 30 minutes

Gridded MW instantaneous precipitation rate 
based on intercalibrated PMW instantaneous 
precipitation rate estimates on extended H SAF 
area
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P r e c i p i t a t i o n  P r o d u c t s

Instantaneous Accumulated

A
 r

 e
 a

European Unique Common Code 
Ground (Radars and Raingauges)

Full Disk or Global Comparison Code
DPR – GPM-CO

Triple Collocation
GPCC & GLDAS

Intersection Intercomparison code

H60, H68 H61, H64

for 
case 

studies

for 
long-term 
analysis
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H61 
vs 

H90H60 
vs 

H63
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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

11

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 71 C-band radars

M.Petracca@isac.cnr.it
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 Intersection [temporal and spatial]
 Downscaling [regular grid 0.25°]
 Comparison [pixel-based]
 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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2017 2018 2019 2020

Precipitation products FSE% annual trend
P-IN-SSMIS P-IN-MHS P-IN-SEVIRI P-AC-SEVIRI P-IN-SEVIRI-CO

FS
E 

[%
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Optimal

Target
0.5

0.65
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Optimal

Target
0.5

0.65
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875 km2 flooded 
area in Greece

¼ agricultural 
production wiped out

Flooding in 
the desert

11,000 casualties 
(18-20,000 
estimated)

September 2023

https://user.eumetsat.int/resources/case-studies/extreme-floods-in-libya-and-central-greece
M.Petracca@isac.cnr.it 16

days

Precipitation insists from 4th to 7th of 
September over Greece, causing extensive 
floods. As the cyclone moved southwards, most of the precipitation fell 

in the Ionian Sea, reaching the maximum for the entire with a 
daily peak of 436 mm occurring on 7th of September.

In its last phase the 
cyclone affected the 
Libyan coast, bringing 
an anomalous amount 
of rainfall for that 
location with a daily 
peak of 294 mm on 
10th of September.

https://user.eumetsat.int/resources/case-studies/extreme-floods-in-libya-and-central-greece
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Transport 
affected for 2+ weeks

Flooding in 
26 out 36 Nigerian 
states

600+ casualties 

October 2022

M.Petracca@isac.cnr.it 17

H SAF satellite soil moisture and precipitation 
anomalies are computed for September 2022, 
with positive values in the northern part of 
Nigeria and in Burkina Faso
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28°S

26°S

24°S

22°S

20°S

18°S

La
tit

ud
e

24°E 26°E 28°E 30°E 32°E 34°E 36°E

Longitude

Esri, HERE, Garmin, FAO, NOAA, USGS

 50 mi 

 100 km 

Correlation ERA5 IMERG H87 H64 H05 TAMSAT
MUTELE 0.57 0.58 0.79 0.81 0.57 0.45

LEVUBU - CITIMBA 0.93 0.79 0.91 0.94 0.78 0.62
UNIVERSITY OF VENDA 0.47 0.57 0.24 0.32 0.61 0.42

LWAMONDO 0.86 0.59 0.87 0.88 0.80 0.71
SUMBANA 0.78 0.67 0.81 0.86 0.81 0.71

SIGONDE 0.56 0.59 0.55 0.63 0.61 0.56
MEAN 0.70 0.63 0.70 0.74 0.70 0.58

raingauges

Beibrug

2015 - 2020

M.Petracca@isac.cnr.it 18
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To develop an automatic NRT comparison web-platform able to check the quality of data and products, 
with results available at different levels of detail (temporal: monthly, daily, single acquisition; and spatial: 
fulldisk, Europe, restricted area)

H SAF products
 H60 and H63 (15’)
 H61 and H90 (1h +)
 H64 (daily)
 H68 (30’)

GPM products
 IMERG (30’)
 DPR (~90’)

Ground data
 IT mosaic radar (5’ +)
 IT raingauges (1h +)
 EU OPERA radar (15’ +)
 EU raingauges (1h +)
 Global raingauges

and much more …

M.Petracca@isac.cnr.it

suggestions for 
which products to 
compare!

Which products?

What objective?

What methodology?

 Intersection [temporal and spatial]
 Downscaling [regular grid 0.25°]
 Comparison [pixel-based]
 Results
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All these signs indicate the presence of 
artifacts that are promptly reported to the 
developers

successful quality control
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excellent agreement between
different products



IPWG-11 -  Tokyo, 15-18 July 2024 23M.Petracca@isac.cnr.it

Instantaneous comparison in a specific area daily summaries over Full Disk area

comparisons from instants up to daily and monthly summaries 
over selectable periods and geographic areas to check the 
quality of data and products and prevent possible errors
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• Quality Assessment service monitors the QUALITY of (HSAF) precipitation products;
• Quality checked products became OPERATIONAL and then are available to end-users (via 

Eumetcast, FTP and website);

• Various independent datasets as REFERENCE (EU ground, GPM-DPR, Global data, …)
• QA will monitor CONTINUOUSLY and in NRT the quality of the different precipitation 

products and the ROBUSTNESS of reference data! (very soon)

M.Petracca@isac.cnr.it
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http://h-saf.eumetsat.int

https://twitter.com/HydroSAF

M.Petracca@isac.cnr.it

http://hsaf.meteoam.it/
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