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PROJECT SUMMARY 
 

Challenges 

 

In the Mediterranean area the climatic effects of the distribution of 

precipitation is complicated by the effect of mountains chains, which act as 

a physical barriers to atmospheric circulation and often introduce large 

precipitation gradients within small regions. Given such geographical 

complexity, an improvement in observational techniques is a prerequisite 

for precipitation estimates related to climate problems: associated on the 

one hand, to droughts and, on the other hand to the frequency of extreme 

rainfall events. One of the specific aspects of Mediterranean climate is 

such that the absence (or presence) of few precipitation events may switch 

the climate characteristic from semi-arid to arid (or viceversa). 

The evaluation of climatic trends depends on the accurate estimate of 

intrinsically complex (both in time and space) precipitation fields, 

especially during extreme events, whose statistic could represent a finger 

print of such trends. Measuring and monitoring precipitation over the 

Mediterranean Sea has not yielded satisfactory results so far (apart from 

some coastal and insular regions covered by land-radar), but it will be 

thanks to the precipitation radar onboard the future Global Precipitation 

Measurement (GPM) satellite mission(able to extend the recent TRMM 

observations to higher latitudes than the present limiting one at 35?). 

Actually, there is a European land covered by TRMM: the southern part 

of Cyprus. Since it is instrumented with a dense network of gauges and 

even a weather radar, it would be an unforgivable mistake not to exploit 

this unique opportunity of gaining in experience with spaceborne radar 

observations in the Mediterranean region, by setting up accurate 

validation procedures and prepare an effective European participation in 

GPM.
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Scientific objectives and approach 

 

The objectives of the project are: 

1. to compare data quality insurance schemes for ground and space radar; to 

use radar-adjusted and gauge-adjusted precipitation fields as ground 

validation for TRMM radar (in order to assure its data validity in areas 

not covered by ground radar); to gain in experience and prepare 

European participation in GPM; 

2. to improve the accuracy of surface-radar-derived precipitation fields in 

Mediterranean test sites using in situ measurements and adjustment 

techniques tailored to mountainous and hilly regions; to quantitatively 

compare precipitation fields as represented by numerical models, by 

adjusted ground-radar and satellite radar (where available, i.e. in 

Cyprus).  

The accuracy of land-radar estimates at ground will be improved by 

addressing the various sources of error in mountainous terrain in a 

painstaking manner and by focusing on the variability (continuity) of 

precipitation fields. The improvement in the accuracy will be reached 

through the following milestones: clutter elimination, correction for 

visibility and/or vertical profile correction, gage-adjustment 
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Expected impacts 

 

 

One workpackage is entirely devoted to data quality control of time 

variable data., which is one of the basic tasks that assures a reliable 

quality of the project itself. The developed criteria and software tools 

could be easily adapted and adopted for exploitation by many European 

operational and research Institutes. As a consequence, it will be 

straightforward to achieve the objective of a better exploitation of existing 

data within the European component of the global observing system. As 

an example, the Weighted Multiple Regression technique should be able to 

mitigate the macroscopic errors affecting radar estimates in mountainous 

regions. We expect that this method will improve further land-radar 

estimates by allowing an efficient adaptation of existing observing systems 

(network of radars) operating in hostile mountainous terrain to better 

rainfall estimation.  

The TRMM-related activities performed in the Cyprus pilot site will allow 

us: to gain in experience with the first spaceborne weather radar; to 

prepare an active European participation in GPM; to contribute to an 

innovative European development of a new long-term satellite-based 

observing capacity in such a key area like the Mediterranean Sea. These 

aspects are in line with the recent European initiative called “Global 

Monitoring for the Environment and Security (GMES)” and in fulfillment 

of European policies. We expect VOLTAIRE research activities will be 

able to assess the current capabilities, to influence the supply of 

information and to help the definition of future radar systems for 

monitoring precipitation fields from land and space. 
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VOLTAIRE AT A GLANCE 

In order to safeguard the various research activities, with the need for 

data and knowledge exchange, the project has been organised into ten 

Work Packages (WP). They comprise an interrelated series of data 

collection and exchange, development of methodology, calibration, 

adjustment, verification, model validation, parameterisation and 

uncertainty analysis. 

 

Project Workplan 

 

WP No.  
WORK PACKAGE 

SUBJECT 
WP LEADER 

COORDINATING 

PARTNER 

PARTICIPATING 

PARTNERS 

WP1 

Data bank building, 

standardization and 

management. 

Marco Gabella  
POLITO - Politecnico di 

Torino 

E&H, CYMET, 

GMU, MCH, 

UNILJ, UPC, 

UNICAM 

WP2  Data quality control. 
Thomas 

Einfalt  

E&H - Einfalt&Hydrotec 

GbR 

  POLITO, GMU, 

UNILJ, UNICAM 

WP3 

Radar/Gauge 

adjusted rain fields in 

Cyprus and 

comparison with 

TRMM data.  

Silas 

Michaelides 

CYMET - Meteorological 

Service of Cyprus 

POLITO, E&H, 

GMU, UNICAM  

WP4 

 Improved 

radar/gauge adjusted 

rain fields based on 

the TRMM validation 

programme.  

Eyal Amitai 
GMU - George Mason 

University  

POLITO, E&H, 

CYMET, UPC, 

UNICAM 

Structural 
Gi i  POLITO  UNILJ  
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characterization of 

precipitation fields  

Galli  UNICAM 

WP6 

 Optimized/adjusted 

rain fields in 

complex-orography 

regions  

Marco Gabella 
POLITO - Politecnico di 

Torino 

E&H, CYMET, 

MCH, UPC, 

UNICAM  

WP7 

Numerically modeled 

rain fields and 

comparison with 

observations  

Antonio 

Speranza 

UNICAM - Università di 

Camerino  

POLITO, CYMET, 

MCH, UNILJ, 

APAT   

WP8 

Preparation of a 

Validation Supersite 

for GPM in the 

western 

Mediterranean site  

Daniel 

Sempere 

Torres 

UPC - Universitat 

Politècnica de Catalunya 

POLITO, E&H, 

GMU, UNICAM 

WP9 Dissemination  
Toma  

Vrhovec 

UNILJ - University of 

Ljubljana  

POLITO, E&H, 

CYMET, GMU, 

MCH, UPC, APAT, 

UNICAM 

WP10 Project management  
Giovanni 

Perona 

POLITO - Politecnico di 

Torino 
ALL 

       
 

  

Project management 
The management structure of the VOLTAIRE project is presented 



 7 

schematically in the follow figure  

 

 
 

Expected Results 
 
 

 

 
 

 
 

In situ measurements TRMM precipitation radar  NWP models Ground based 
radars 

     

VOLTAIRE Project Research Activities 

 

  Expected results   

  

 

• Optimized rain fields in complex-orography 

regions and comparison with TRMM data  
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• Comparison between numerically modeled rain 

fields and observations  

• Structural characterization of precipitation fields  

• Preparation of a Validation Supersite for GPM in 

the western Mediterranean site 
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PARTNERS 

 
 

Contacts 

POLITO 

(Project 

coordinator) 

Politecnico di Torino 

(Electronics 

Department) 

C.so Duca degli Abruzzi, 

24 Torino  

I-10129, Italy 

 

Giovanni Perona: perona@polito.it 

(Project leader) 

Marco Gabella: gabella@polito.it (WP 

leader) 

Web site: www.polito.it 

APAT 

Agenzia per la 

Protezione dell'Ambiente 

e per i servizi Tecnici 

via Vitaliano Brancati 

48, 00144, Roma, Italy 

 

Attilio Colagrossi: acolagro@apat.it 

(Exploitation Board Representative) 

Giuseppina Monacelli: 

giuseppina.monacelli@apat.it 

(Scientific Board Representative) 

UNICAM 

Università di Camerino 

(Math. and Phys. Dept.)  

Via Madonna delle 

Carceri, Camerino (MC) 

I-62032 Italy  
 

Nazario Tartaglione: 

nazario.tartaglione@unicam.it (WP 

Leader) 

Web site: www.unicam.it 

UPC 

Universitat Politècnica 

de Catalunya 

Grup de Recerca 

Aplicada en 

Hidrometeorologia 

Gran Capità,2-4, NEXUS 

I, 106, Barcelona 

E-08034 Spain 

 

Daniel Sempere Torrres: 

sempere@grahi.upc.es (WP Leader) 

Web site: www.grahi.upc.es 

MCH 

MeteoSvizzera (Locarno 

Monti) 

Via ai Monti 146, 

Locarno Monti 

CH-6605 Switzerland 

 

Gianmario Galli: gga@meteoswiss.ch 

(WP Leader) 

Web site: www.meteosvizzera.ch 

CYMET 

Meteorological Service 

of Cyprus 

Larnaka Airport - CY-

7130 Cyprus 

  
Silas Michaelides: silas@ucy.ac.cy 

(WP Leader)  
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UNILJ 

University of Ljubljana 

(Dept. of Physics) 

Jadraska ul. 19, 

Ljubljana 

SI-1000 Slovenia 

 

Thomaz Vrhovec: 

tomaz.vrhovec@uni-lj.si (WP Leader) 

Web site: www.uni-lj.si 

GMU 

/SCS/CEOSR 

George Mason 

University  

School of Computational 

Sciences  

Center for Earth 

Observing and Space 

Research 

NASA/Goddard Space 

Flight Center/912.1 

Greenbelt, MD 20771, 

USA 

 

Eyal Amitai: eyal@radar.gsfc.nasa.gov 

(WP Leader) 

Web site: www.ceosr.gmu.edu 

                http://trmm-

fc.gsfc.nasa.gov/trmm_gv/index.html 

E&H 

 

Einfalt&Hydrotec GbR 

Wakenitzmauer, 33 - 

Lübeck D-23552, 

Germany 

 

Thomas Einfalt: thomas@einfalt.de 

(WP Leader) 

Web site: www.einfalt.de 

 


