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EUMETSAT’s Satellite Application Facilities (SAF’s)

http://www.eumetsat.int/Home/Main/What_We_Do/SAFs/i ndex.htm?l=en



The objectives of H-SAF are:

• to provide new satellite-derived products :

- precipitation (liquid, solid, rate, cumulate)

- soil moisture (at surface, in the roots region)

- snow parameters (cover, melting conditions, water equivalent);

• to perform independent validation of the usefulness of 
the new products for hydrological applications.

Objectives of H-SAF



Composition of the H-SAF Consortium
Composition of the H-SAF Consortium 

No. Country  Units in the Country (responsible unit in bold) Role in the Project 

01 Austria 
- Zentral Anstalt für Meteorologie und Geodynamik 
- Technische Univ. Wien, Inst. Photogrammetrie & Fernerkundung 

Leader for soil moisture 

02 Belgium - Institut Royal Météorologique  
03 ECMWF - European Centre for Medium-range Weather Forecasts Contributor for “core” soil moisture 

04 Finland 
- Finnish Meteorological Institute 
- Helsinki Technical University, Laboratory of Space Technology 
- Finnish Environment Institute 

Leader for snow parameters 

05 France 
- Météo-France 
- CNRS Centre d'Etudes Spatiales de la BIOsphere 

- CNRS Centre d’études des Environnem. Terrestres et Planétaires 
 

06 Germany - Bundesanstalt für Gewässerkunde  
07 Hungary - Hungarian Meteorological Service  

08 Italy 

- Servizio Meteorologico dell’Aeronautica 
- Dipartimento Protezione Civile, Presidenza Consiglio Ministri 
- CNR Istituto di Scienze dell’Atmosfera e del Clima 
- Ferrara University, Department of Physics 

Host + Leader for precipitation 

09 Poland - Institute of Meteorology and Water Management Leader for Hydrology 
10 Romania - National Meteorological Administration  
11 Slovakia - Slovenský Hydrometeorologický Ústav  

12 Turkey 

- Turkish State Meteorological Service 
- Middle  East  Technical  University, Civil Engineering Department 
- Istanbul Technical  University, Meteorological Department 
- Anadolu University 

Contributor for “core” snow parameters 



Code Acronym  Product name Responsible of 
the algorithm 

H-01 PR-OBS-1 Precipitation rate at ground by MW 
conical scanners (with indication of phase) Italy, CNR-ISAC 

H-02 PR-OBS-2 Precipitation rate at ground by MW 
cross-track scanners (with indication of phase) Italy, CNR-ISAC 

H-03 PR-OBS-3 Precipitation rate at ground by GEO/IR 
supported by LEO/MW Italy, CNR-ISAC 

H-04 PR-OBS-4 Precipitation rate at ground by LEO/MW 
supported by GEO/IR (with flag for phase) Italy, CNR-ISAC 

H-05 PR-OBS-5 Accumulated precipitation at ground 
by blended MW and IR Italy, CNMCA 

H-06 PR-ASS-1 Instantaneous and accumulated precipitation 
at ground computed by a NWP model Italy, CNMCA 

H-SAF Precipitation Products

All precipitation products are operationally generated a t the
Centro Nazionale di Meteorologia e Climatologia Aerona utica (CNMCA)
(Francesco Zauli, precip. resp.; Daniele Biron, Davi de Melfi, Lucio Torrisi et al.)

[NoteNote: CNMCA also manages the Data service for all H- SAF products].



SSM/I & SSMIS Precipitation Retrieval
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� 60 NMS simulations (March 1, 2006 through 
February 28, 2007: 15 per season) selected 
over European rainy regions (as from NOAA 
GFS-ANL) so as to maximize the coverage 

� 3 Nested grids
� Size: 4600 km, 920 km, and 504 km
� Resolution: 50 km,10 km, and 2 km

�� Each simulation is run for 24Each simulation is run for 24--3030--36 hours36 hours

�� Microphysical profiles taken every hour (after Microphysical profiles taken every hour (after 
the spinthe spin--up time: 12 hours) at 2 km gridup time: 12 hours) at 2 km grid
� ~ 70 M profiles   – ~ 1 M rainy profiles

�� Dynamical tags taken every hour at 50 km gridDynamical tags taken every hour at 50 km grid

UW-NMS Simulations
for European CDRD Generation

NMS : University of Wisconsin – Non-hydrostatic Modelin g System





European CDRD / SSMIS T B Comparison



European CDRD / SSMIS T B Comparison



European CDRD / SSMIS T B Comparison
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Satellite / Radar Comparison

C-Band Polarimetric Doppler Radar 
POLAR 55C
CNR-ISAC Radarmeteology Group:
E. Gorgucci, L.Baldini, V. Romaniello

Rome, Italy
2 July 2009
16:30 UTC



SSM/I – SSMIS Observations & CDRD Retrievals

Case Study: Messina (Sicily) Flood of 1-2 October 2009



The CDRD approach would be too time-consuming for cross-track scanning 
radiometers.  Thus, we have adopted the neural network approach trained with 
tested physical models , that has been proposed by Chen and Staelin (IEEE-
TGRS, 41, 410-417, 2003) and Surussavadee and Staelin (IEEE-TGRS, 44, 2667-
2678, 2006).

The estimates for surface precipitation rates and hydrometeor water-paths were 
trained using a mesoscale numerical weather prediction (NWP) model (MM5), a 
two-stream radiative transfer model (TBSCAT ), and electromagnetic models for ice 
hydrometeors (F(λ)).

The MM5 model has been initialized with National Center for Atmospheric Research
(NCEP) for 122 representative storms and their corresponding brightness 
temperatures simulated at AMSU frequencies.

Only storms with simulated morphologies that match simultaneous AMSU 
observations near 183±7 GHz were used . The global nature of these storms used 
for training addresses the principal weakness in statistical methods trained with 
radar or other non-global data.

The validity of these simulated storms is supported by their general agreement with 
histograms of concurrent AMSU observations

AMSU – MHS Neural Network Algorithm



Representative Storm Systems

122 globally representative storm systems covering wide range of 
precipitation type are from the year July 2002 – June 2003 ;  the numbers 1-
12 stand for January-December and 14 indicates largely unglaciated cases
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Case Study: Messina (Sicily) Flood of 1-2 October 2009

AMSU – MHS Observations & NNA Retrievals



SSMIS CDRD / AMSU NNA Retrieval Comparison

AMSU Precipitation Retrieval
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Solution:
- Use the same physics (replace MM5 with NMS simulations)

- Calibrate both algorithms using the H-SAF calibration/ validation activities



The RU allows to compute instantaneous rain intensities at the ground at the  
geostationary time-space scale (Turk et al. 2000, Torricella et al. 2007). 

It is based on a blended MW-IR technique that correlates, by means o f the 
statistical probability matching, brightness temper atures measured by the IR 
geostationary sensors and PMW-estimated precipitati on rates at the ground .

Main inputs to the RU procedure
• geolocated IR brightness temperatures at 10.8 µm from the MSG-SEVIRI ;
• rain intensities from PMW data and algorithms.

Required information for both input data sets
• detailed information about the observation acquisition time;
• data geolocation
• spatial resolution
• observation geometry (satellite zenith angle).

The Naval Research Laboratory
MW-IR Blended Technique “Rapid Update” (RU)



How the RU algorithm works

Create dynamical 
geolocated statistical 
relationships RR-T b

Assign RR at 
every IR pixel

The process is restarted for each IR slot in the study period

Produce instantaneous 
rain intensity maps at 
the geostationary 
time/space resolution 

AT TIME t…

MSG- SEVIRI IR brightness 
temperatures at 10.8 µm

Rain intensity maps 
from PMW data 

Extract space and 
time coincident 
locations from IR 
and MW data for 
each grid box 



Case study: 1 - 2 October 2009

RU input data:

MSG-SEVIRI BT at 10.8 µm and PMW rain intensities

MSG-SEVIRI BT at 10.8 µm [K]

Rapid Update rain intensities [mm h -1]



?
MSG-SEVIRI IR-10.8 µm

1030 UTC 1100 UTC 1130 UTC 1200 UTC

AMSU+SSMI rain rates [mmh-1]

CMORPH Method 
Three Steps

1 – Rain advection in forward

2 – Rain advection in backward

3 – Rain morphing 



13 June 2007 at 0557 UTC

183-WSL

90 GHz
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150 GHz

183-WSL

13 June 2007 at 1430 UTC

AMSU-B Observations & Retrievals



CMORPH 
BOX

13 June 2007

AMSU Retrieval

MSG SEVIRI 10.8 µm



PR-OBS-1:
CDRD Bayesian Algorithm & SSM/I – SSMIS

PR-OBS-2:
Neural Network Algorithm & AMSU – MHS

H-SAF : Precipitation Products

http://www.meteoam.it/modules.php?name=hsaf



PR-OBS-3:
NRL Blending Algorithm & MW (SSM/I – SSMIS + AMSU – MHS ) + IR (SEVIRI)

H-SAF : Precipitation Products

http://www.meteoam.it/modules.php?name=hsaf



The H-SAF Development Phase (2005-2010) is now running.

All 6 precipitation products are being generated routinely.

Data are used by the Product Validation teams and for impact studies in the 
Hydrological Validation Programme .

All products can be accessed from the Italian Meteo rological Service ftp site.  
Access is restricted to beta users (username and password needed).

The H-SAF web site is open: http://www.meteoam.it/modules.php?name=hsaf .  

It contains, e.g.:
- Algorithms Theoretical Definition Document (ATTD)
- Products User Manual (PUM)
- near-real-time quick-looks of the products (protec ted area).

An H-SAF Continuous Development and Operations Phase (CDOP) (2010-2017) 
has been recently proposed by the Italian Meteorolo gical Service, during 
which algorithms and processing schemes will be imp roved and extended to 
new satellites – in particular, to GPM and MTG.

Summary & Conclusions

…and special thanks to:
our colleagues from CNMCA-DPC-UNIFE-…..-GSFC-JPL-UW- …. . 


