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Conference Programme  

Tuesday, 8 June 2010 

08:30 - 09:00 Registration 

09:00 - 09:45 Opening session 

T1 - Plenary session - WG objectives and program strategy (Chair: P.Lionello) 

09:45 - 10:15 
T1.1 - Water budget of the Mediterranean Sea (WG1)  

A. Mariotti, S. Somot, W. Ludwig 

10:15 - 10:45 
T1.2 - Continental hydrological cycle and water resources (WG2)  

I. Braud, A. Chanzy 

10:45 - 11:15  Coffee Break 

T2 - Plenary session - WG objectives and program strategy (Chair: P.Drobinski) 

11:15 - 11:45 
T2.1 - Heavy precipitation and flash-flooding (WG3) 

G. Delrieu, A. Montanari, E.Richard, R. Romero 

11:45 - 12:15 
T2.2 - Intense sea-atmosphere interactions (WG4) 

K. Beranger, C. Estournel, B. Ivanean-Picek, S. Josey, K. Lagouvardos 

12:15 - 12:45 
T2.3 - Social and vulnerability and adaptation capacity (WG5) 

M.C. Llasat, C. Lutoff, I. Ruin 

12:45 - 14:00 Lunch 

T3 - Plenary session - Science talks 

Water budget of the Mediterranean sea (Chair: M.Gacic) 

14:00 - 14:15 
T3.1 - Recent changes in Mediterranean Sea water cycle 

A. Mariotti 

14:15 - 14:30 

T3.2 - Calculating the water and heat balances of the Eastern Mediterranean basin using 

ocean modeling and available meteorological, hydrological and ocean data 

M. Shaltout, L. Arneborg, A. Omstedt 

14:30 - 14:45 
T3.3 - Numerical estimate of river discharge in the Mediterranean basin 

M. V. Struglia, G. Pisacane 

14:45 - 15:00 

T3.4 - Lagrangian monitoring of the Mediterranean thermohaline properties and currents: 

Past results and future plans 

P.-M. Poulain 

Heavy Precipitation, flash-floods and floods (Chair: S.Davolio) 

15:00 - 15:15 

T3.5 - Cb-TRAM: Tracking and monitoring severe convection over the Mediterranean from 

onset over rapid development to mature phase using multi-channel Meteosat SEVIRI data 

A. Tafferner, C. Forster, T. Zinner 

15:15 - 15:30 

T3.6 - Analysis of storm structure, motion and interaction with the drainage basin properties 

for selected extreme flash floods in the Mediterranean area 

M. Borga, P. Tarolli, D. Zoccatelli, F. Marra 

15:30 - 15:45 
T3.7 - Measurement of alpine precipitation using an X-band polarimetric radar 

A. Berne, M. Schneebeli, S. Jolivet 

15:45 - 16:00 
T3.8 - Shallow Orographic Convection contribution to the water resources in Mediterranean 

A. Godart, S. Anquetin, E. Leblois, J. D. Creutin 

16:00 - 17:00 Poster session and coffee break  

17:00 - 19:00 PW1 - Parallel Working sessions 

  

PW1.1 - Long-term ocean observations (LOP-EOP): SSO-buoy-gliders- Monitoring R/V 

cruises - satellite products 

(Chairs: V. Cardin, L. Coppola, P.-M. Poulain)  

  

PW1.2 - Long-term hydrometeorological observations (LOP-EOP): meteorological and 

hydrological sites and networks,  satellite products 

(Chairs: E. Anagnostou, G. Delrieu, G. Liberti) 

  
PW1.3 - Links with international organisation and funding agencies  

(Chairs: I. Ruin, E. Grunfest) 
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Wednesday, 9 June 2010 

W1 - Plenary session - Science talks 

Intense air-sea exchanges  (Chair: S.Sofianos) 

08:30 - 08:45 

W1.1 - A refined Cyclogenesis tracking climatology in the Mediterranean for 

characterisation and predictability perspectives of autumnal intense wind events 

B. Joly, P. Arbogast 

08:45 - 09:00 
W1.2 - Complex properties of the Bora wind 

I. Stiperski, B. Ivanļan-Picek, V. Grubiġiĺ, A. Bajiĺ 

09:00 - 09:15 

W1.3 - Rapid upper ocean responses to intense meteorological events in mesoscale ocean-

atmosphere regional modelling 

C. Lebeaupin Brossier, K. Béranger, P. Drobinski 

09:15 - 09:30 

W1.4 - QuickSCAT Observations of Extreme Wind Events over the Mediterranean and 

Black Seas during 2000-2008 

T. Chronis, V. Papadopoulos 

Heavy Precipitation, flash-floods and floods (Chair: V. Grubiġiĺ) 

09:30 - 09:45 

W1.5 - Verification of an integrated meteo-marine modeling chain with quantitative and 

qualitative methods 

S. Mariani, M. Casaioli, B. Lastoria, A. Orasi, F. Catini 

09:45 - 10:00 
W1.6 - Collection of witness reports and evaluation of prediction tools for flash flood events 

J. J. Gourley, J. M. Erlingis, D. P. Jorgensen, Y. Hong 

10:00 - 10:15 

W1.7 - Use of regional distributed hydrological modelling approaches for the design of 

catchment experimental set up within HyMeX 

I. Braud, S. Anquetin, H. Roux, O. Vannier, M. M. Maubourguet, P. Viallet, B. Boudevillain, 
D. Dartus, J. D. Creutin 

10:15 - 10:30 
W1.8 - Atlantic precursors of Mediterranean cyclones: modeling at kilometer scale 

F. Pantillon, J.-P. Chaboureau, C. Lac, P. Mascart  

10:30 - 11:00 Coffee Break 

W2 - Plenary session - Science talks 

The continental hydrological cycle and related water resources (Chair: A.Montanari) 

11:00 - 11:15 

W2.1 - Do regional climate models reproduces the spatial distribution of monthly 

precipitation in the Mediterranean region better than global models? 

P. Lionello, L.Congedi 

11:15 - 11:30 

W2.2 - Land biogeophysical variables of the Mediterranean basin: to what extent can ERA-I 

be used to drive land surface models? 

C. Szczypta, J.-C. Calvet 

11:30 - 11:45 
W2.3 - Use of HYPROM to assess the Moraca river water potential 

G. Pejanovic, M. Vujadinovic, S. Nickovic, V. Djurdjevic 

11:45 - 12:00 

W2.4 - Precipitation Retrieval from Satellite within EUMETSATôs H-SAF 

A. Mugnai, S. Dietrich, V. Levizzani, D. Casella, E. Cattani, F. Di Paola, M. Formenton, S. 

Laviola, P. Sanò 

12:00 - 12:15 
W2.5 ï All of the former Global Energy and Water-cycle Experiment (GEWEX) 

S.Williams, S.Benedict 

Societal and economic impacts (Chair: C.Llasat) 

12:15 - 12:30 

W2.6 - Prediflood: A French research project aiming at developing a road submersion 

warning system for flash flood prone areas 

J.-P. Naulin, O. Payrastre, E. Gaume,  G. Delrieu, P. Arnaud, C. Lutoff , B. Vincendon 

12:30 - 12:45 
W2.7 - Consequences of the climate change on water scarcity in the Mediterranean basin 

H. Nassopoulos, P. Dumas 

12:45 - 14:00 Lunch 
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W3 - Plenary session ï Implementation Plan  talks (Chair: S.Gualdi, E.Anagnostou) 

14:00 - 14:20 

W3.1 - SOP/EOP Implementation Plan - Overview for the Eastern Meditarranean Target 

Area 

E. Anagnostou 

14:20 - 14:40 
W3.2 ï SOP/EOP Implementation Plan - Overview for the Adriatic Target Area 

M. Borga, B.Ivanean-Picek 

14:40 - 15:00 
W3.3 -  SOP/EOP Implementation Plan - Overview for the Northwestern Mediterranean area 

V. Ducrocq, G.Boni, A.Parodi 

15:00 - 15:12 
W3.4 - Boundary layer balloons in the Mediterranean 

C. Basdevant, A Doerenbecher, P. Drobinski, P. Durand, C. Fesquet, A. Vargas, N. Verdier 

15:12 - 15:24 

W3.5 - Observations and products available from the Lightning Observation Task Team 

during HyMeX 

C. Barthe, A. Bennett, H.-D. Betz, P. Blanchet, M. Chong, S. Coquillat, E. Defer, T. Farges, 

U. Finke, J.-F. Georgis, H. Höller, P. Krehbiel, K. Lagouvardos, P. Lalande, P. Laroche, G. 
Molinié, P. Ortéga, J.-P. Pinty, W. Rison, W. Schulz, S. Soula 

15:24 - 15:36 
W3.6 - LAM -EPS activities: common scientific interests for HyMeX and TIGGE-LAM.  

L. Descamps, A. Montani, T.Paccagnella  

15:36 - 15:48 
W3.7 - HyMeX database 

L. Fleury, K. Ramage, J.-L. Boichard, G. Brissebrat, S. Cloché, L. Mastrorillo 

15:48 - 16:00 
W3.8 - Data Management needs in Hydrometeorological Institutes 

T. Roschier, J. Ikonen, A. McDonald 

16:00 - 17:00 Poster session and coffee break  

17:00 - 19:00 PW2 - Parallel Working sessions 

  

PW2.1 - Instrument deployment design  over the TAs during SOP/EOP :  mobile platforms 

(aicraft, balloons, radar,..) 

(Chairs: C. Flamant, A. Vargas, K. Friedrich) 

  

PW2.2 - Instrument deployment design  over the TAs during SOP/EOP :  ocean and air-sea 

fluxes 

(Chairs: I. Taupier-Letage, H. Giordani ?, R. Bozzano) 

  
PW2.3 - Modelling of the continental surfaces 

(Chairs: M. Borga, I. Braud, A. Montanari) 

20:00 Conference diner 
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Thursday, 10 June 2010 

TH1 - Plenary session - Science talks 

Heavy Precipitation, flash-floods and floods (Chair:V.Homar) 

08:30 - 08:45 
TH1.1 - The DTS-MEDEX-2009 campaign 

A. Jansa, P. Arbogast, A. Doerenbecher, A. Genovés, S. Klink, D. Richadson, C. Sahin  

08:45 - 09:00 

TH1.2 - A flash flood early warning system based on hydrometeorological simulation of 

ensemble weather forecasts 

L. Alfieri, J. Thielen 

09:00 - 09:15 

TH1.3 - Cloud-Resolving Ensemble Simulations of Mediterranean Heavy Precipitating 

Events: Uncertainty on Meso-Scale Initial Conditions vs Uncertainty on Lateral Boundary 

Conditions 

B. Vié, O. Nuissier, V. Ducrocq 

09:15 - 09:30 
TH1.4 - Impact of radar data assimilation on WRF simulations of the Aniene flood 

I. Maiello, R. Ferretti, S. Gentile, M. Montopoli,  E. Picciotti,  G. Giuliani, F. S. Marzano 

Water budget of the Mediterranean sea (Chair: A.Mariotti) 

09:30 - 09:45 

TH1.5 - The SMOS mission 6 months after launch: possibilities to study the water cycle in the 

Mediterranean region 

J. Font 

09:45 - 10:00 

TH1.6 - A Regional Earth System Perspective on the Water Budget over the Mediterranean 

Catchment Area 

S. Calmanti, A. DellôAquila, P. M. Ruti,  V. Artale, A. Carillo, F. Giorgi, G. Pisacane, G. 
Sannino, M. V. Struglia 

10:00 - 10:15 

TH1.7 - Climate change in the Mediterranean Region: results from a global AOGCM coupled 

with an interactive high-resolution model of the Mediterranean Sea 

S. Gualdi, E. Scoccimarro, A. Bellucci, P. Oddo, A. Sanna, E. Manzini, G. Fogli, A. Navarra 

10:15 - 10:30 

TH1.8 - The impact of climate change on the hydrometeorological extremes in Northeast of 

Spain 

M. Turco, M. C. Llasat, P. Quintana Seguí 

10:30 - 11:00 Coffee Break 

11:00 - 13:00 PW3 - Parallel Working sessions 

  
PW3.1 - Regional climate modelling  

(Chairs: P. Ruti, S. Somot) 

  
PW3.2 - High-resolution modelling (incl. data assimilation) for intense events 

(Chairs: C. Estournel, A. Montani, E. Richard) 

  

PW3.3 - Instrument deployment design  over the TAs during SOP/EOP : in-situ networks, 

sites and supersites 

(Chairs: O. Bock, A. Chanzy, N. Kartholff, A.Jansa) 

13:00 - 14:15 Lunch 

TH2 - Plenary session - IIP (Chair:J.Font ) 

 14:15 - 15:45 10' rendering for each of  the 9 Parallel Working sessions  

15:45 - 16:00 Coffee break  

TH3 - Plenary session ï general discussion and closing session 

16:00 - 17:00  
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Recent changes in Mediterranean Sea water cycle 

 

 

A. Mariotti
(1,2)

   

 
(1) 

Earth System Science Interdisciplinary Center, Univ. of Maryland, College Park, U.S.A.  
(2) 

Italian National Agency for New Technologies, Energy and Sustainable Economic Development 

(ENEA), Rome, Italy 

 

 

 

An observational analysis of Mediterranean Sea water cycle variability based on recently available 

datasets provides new insights on the long-term changes which affected the region since the 1960s. 

Results indicate an overall increase in evaporation during 1958-2006, with a decrease up until the 

mid-1970s and an increase from thereon. Precipitation variability is characterized by substantial 

interdecadal variations and a negative long-term trend. Evaporation increase, primarily driven by 

SST variability, together with precipitation decrease resulted in a substantial increase in the loss of 

fresh water from the Mediterranean Sea toward the overlying atmosphere.  

An increase in fresh water deficit is consistent with observed Mediterranean Sea salinity tendencies 

and has broad implications for the Mediterranean water cycle and connected systems. These 

observational results are in qualitative agreement with simulated Mediterranean Sea water cycle 

behavior from a large ensemble of CMIP3 models. However, simulated anomalies are about one 

order of magnitude smaller than observed. 
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Calculating the water and heat balances of the Eastern Mediterranean basin using 

ocean modeling and available meteorological, hydrological and ocean data 
 

 

M. Shaltout
(1)

, L. Arneborg
(2)

, A. Omstedt
(2) 

 
(1)

 Department of Oceanography, University of Alexandria, Alexandria, Egypt.  
(2)

 Department of Earth Sciences, University of Gothenburg, Göteborg, Sweden. 

 

 

 

This paper aims to analyze Eastern Mediterranean water and heat balances by using a one basin ocean 

model with vertical resolution coupled to gridded meteorological data for a 53 years period (January 

1958 to June 2009). The work represents the initial phase in our research regarding the climate change 

of the Mediterranean.  

The study will follow similar approach that has been studied within the BALTEX program for the Baltic 

Sea including modeling and closing the water and heat balances. The model is based on one-

dimensional equation of momentum, heat and salt conservation.  Turbulent exchange model is modeled 

as a two-equation model of turbulence.   

The exchange through Sicily strait connecting Eastern basin with Western basin is also added to the 

model. The forcing data is taken from the NCEP metrological data base, the SAGE river runoff data 

base and bathymetric from the British Oceanographic Data Center. Modeling result is validated with 

independent data base of salinity and temperature observations available from National Oceanographic 

Data Center. 

The results showed that surface calculated long-term temperature and salinity follow the observations 

with a bias of -0.4
o
C and -0.004 psu respectively. Monthly and yearly cycle of temperature and salinity 

are well simulated. Observed and calculated TS structure is in good agreement, indicating that air-sea 

interaction, diapycnal mixing and deep mixing are well modeled. From these calculations the water and 

heat balances are calculated and the results will be presented during the conference. 

 



Bologna, Italy ƍ IV HyMeX Workshop  ƍ 8-10 June 2010  

Book of Abstracts | 14 | P a g e  

Numerical estimate of river discharge in the Mediterranean basin. 
 

 

M. V. Struglia, G. Pisacane  

 

ENEA ï C.R. Casaccia, Via Anguillarese 301, 00123 Roma, Italy 

 

 

 

We present the numerical diagnostic tool IRIS (Interactive RIver Scheme, Pisacane and 

Struglia,2010)  which can be used for the evaluation of river discharge from modelled runoff fields 

both for present climate and future scenarios.  

IRIS covers the entire Mediterranean basin, and it is apt to estimate monthly river discharge from 

total runoff fields computed by any climate model.  

The advantage of using IRIS mainly resides in the fact that it uses an independent working grid on 

which to interpolate input fields and calculate area integrals, thus assembling available catchment 

reconstruction and model domain information in an extremely manageable way. IRIS  can therefore 

be effectively included in  the post-processing procedure of any regional model in order to support 

the integrated analysis of  the Mediterranean water budget.  

Due to its low numerical cost, IRIS is apt to provide a large number of monthly discharge time 

series so as  to build ensemble statistics for the  Mediterranean rivers. It can be straightforwardly 

extended to other areas.  
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Lagrangian monitoring of the Mediterranean thermohaline properties and currents: 

past results and future plans 
 

P.M. Poulain  

 

Istituto Nazionale di Oceanografia e di Geofisica Sperimentale (OGS), Borgo Grotta Gigante, 42/c 

34010 Sgonico (Trieste), Italy 

 

 

 

The surface circulation of the Mediterranean Sea has been monitored by means of satellite-tracked 

drifters since the 1980s as part of various scientific and operational (military) projects. Likewise, 

the Mediterranean intermediate currents and thermohaline properties  (temperature and salinity) 

have been sampled with profiling floats since the late 1990s and have continued until now as part of 

Argo.  

These Lagrangian datasets are described and used to study the spatial structure and temporal 

evolution of the Mediterranean over the last two decades. First, trajectories of drifters and floats, 

often superimposed on satellite images of sea surface temperature, chlorophyll concentration and 

sea level anomaly, provide a qualitative description of the Mediterranean dynamics. Second, 

pseudo-Eulerian statistics are computed to quatify the mean currents and their variability, and the 

corresponding kinetic energies. Inter-annual and seasonal variabilities are discussed, as well as the 

long-term trends in temperature and salinity in selected Mediterranean basins.  

Plans for the continuation of pan-Mediterranean Lagrangian observations coordinated at 

international level are discussed. The importance of such observations for scientific programs such 

as Hymex and operational oceanography projects (MOON) is explained. 
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The SMOS mission 6 months after launch: possibilities to study the water cycle in the 

Mediterranean region 
 

 

J. Font  

 

Institut de Ciències del Mar CSIC, Passeig Marítim 37-49, 08003 Barcelona, Spain 

 

 

 

The European Space Agencyôs Water Mission, otherwise known as the Soil Moisture and Ocean 

Salinity Mission (SMOS) launched a minisatellite in November 2, 2009. SMOS single payload, an 

interferometric microwave radiometer, shall provide global observations of soil moisture and ocean 

salinity to improve our understanding of the Earthôs hydrological cycle.  

One of the highest priorities in Earth science and environmental policy issues confronting society 

today is to understand the potential consequences resulting from modification of the Earth's water 

cycle due to climate change. The influence of increases in atmospheric greenhouse gases and 

aerosols on atmospheric water vapour concentrations, clouds, precipitation patterns and water 

availability must be understood in order to predict the consequences for water availability for 

consumption and agriculture. In a warmer climate, increased evaporation may well accelerate the 

hydrologic cycle, resulting in changes in the patterns of evaporation over both ocean and land, and 

an increase in the amount of moisture circulating through the atmosphere. Many uncertainties 

remain, however, as illustrated by the inconsistent results given by current numerical weather and 

climate prediction models regarding the future distribution of precipitation.  

It is evident that insufficient data are available until now to help improving our scientific knowledge 

and understanding of the processes influencing the water cycle. Thus, ESA, the French Space 

Agency (CNES) and Spanish Centre for Development of Industrial Technology CDTI have teamed 

up to address this key scientific challenge by delivering a fundamentally new satellite tool to realise 

these new global datasets. The resulting data from regular and consistent measurements will be used 

to improve our understanding of the way in which both the time-varying distribution of soil 

moisture and ocean salinity regulate the water cycle of our Blue Planet.  

SMOS is an exploratory mission. It is the first time that an interferometric radiometer, the same 

approach as used in radiotelescopes, is put on a satellite to observe the Earth. A huge effort has been 

done at European level both to develop and implement the novel technology and to design the data 

processing steps to transform the recorded brightness temperature into the required geophysical 

variables. The technical limitations do not allow SMOS to go below 30-50 km in spatial resolution 

and 3 days in temporal sampling for soil moisture, and 100-200 km, 10-30 days for salinity.  

At the end of the mission commissioning phase, 6 months after launch, the instrument has shown to 

be very stable and perform above specifications. We will be soon in a position to start assessing the 

feasibility of SMOS products to contribute to the study of the water cycle in a small basin like the 

Mediterranean. 
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A Regional Earth System Perspective on the Water Budget over the Mediterranean 

Catchment Area. 
 

 

S. Calmanti
(1)
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, P.M. Ruti
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(1)
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, M.V. Struglia
(1)

 

 
(1)

ENEA, National Italian National Agency for New Technologies, Energy and Sustainable 

Economic Development,Rome, Italy 
(2)

ICTP Abdus Salam  ICTP,Trieste, Italy 

 

 

 

We present a quantitative analysis of the water content in the atmosphere, soil and ocean over the 

Mediterreanean catchment area. The Regional Earth System developed by ENEA-ICTP,  the 

PROTHEUS system, is an optimal modelling tool for this purpose as it explicitly accounts for the 

various components of the hydrological cycle and their interactions. In particular, the PROTHEUS 

system provides a reliable description of high resolution sea surface temperature and wind fields 

over the ocean, in close agreement to observations thereby providing a reliable description of air-

seas fluxes (particularly the latent heat flux).   

In this analysis, all the terms of hydrological cycle are  computed for different  simulations 

performed by an implemented version of PROTHEUS with interactive river runoff. To assess 

model performances we show 1951-2050 simulation, driven at the lateral boundaries by ECHAM5-

MPIOM global simulation included in the IPCC-AR4, compared against control simulation driven 

by ERA40, and observational datasets.  

The modelling tools presented in this work will also contribute to the Med-CORDEX activities. 
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Climate change in the Mediterranean Region: results from a global AOGCM coupled 

with an interactive high-resolution model of the Mediterranean Sea 
 

S. Gualdi
(1,2)

, E. Scoccimarro
(2)

, A. Bellucci
(1)

, P. Oddo
(2)
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(1)
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(1,2)
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(2)

 Istituto Nazionale di Geofisica e vulcanologia, INGV, Bologna, Italy 
(3)

 Max-Planck-Institute fuer Meteorologie, MPI-M, Hamburg, Germany 

 

 

 

In this work we present and discuss the results obtained from a set of present and future climate 

simulations performed with a high-resolution model able to represent the dynamics of the 

Mediterranean Sea. The ability of the model to reproduce the basic features of the observed climate 

in the Mediterranean region and the beneficial effects of both atmospheric improved resolution and 

interactive Mediterranean Sea are assessed. In particular, the major characteristics of the variability 

in the Mediterranean basin and its connection with the large-scale circulation are investigated. 

Furthermore, the mechanisms through which global warming might affect the regional features of 

the climate are explored, focusing especially on the characteristics of the hydrological cycle. 

The model used is the CMCC-MED model, developed under the framework of the EU CIRCE 

Project (Climate Change and Impact Research: the Mediterranean Environment), which provides, 

for the first time, the possibility to accurately assess the role and feedbacks of the Mediterranean 

Sea in the global climate system. CMCC-MED, in fact, is a global coupled ocean-atmosphere 

general circulation model (AOGCM) coupled with a high-resolution model of the Mediterranean 

Sea. The atmospheric model component (ECHAM-5) has a horizontal resolution of about 80 Km, 

the global ocean model (OPA8.2) has horizontal resolution of about 2° with an equatorial 

refinement (0.5°) and the Mediterranean Sea model (NEMO in the MFS implementation) has 

horizontal resolution of 1/16° (ᾍ7 Km) and 72 vertical levels. The communication between the 

atmospheric model and the ocean models is performed through the OASIS3 coupler, and the 

exchange of SST, surface momentum, heat, and water fluxes occurs approximately every 2 hours. 

The global ocean-Mediterranean connection occurs through the exchange of dynamical and tracer 

fields via simple input/output operations. In particular, horizontal velocities, tracers and sea-level 

are transferred from the global ocean to the Mediterranean model through the open boundaries in 

the Atlantic box. Similarly, vertical profiles of temperature, salinity and horizontal velocities at 

Gibraltar Strait are transferred from the regional Mediterranean model to the global ocean. The 

ocean-to-ocean exchange occurs with a daily frequency, with the exchanged variables being 

averaged over the daily time-window. 
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The impact of climate change on the 

hydrometeorological extremes in Northeast of Spain 
 

 

M. Turco
(1)

, M. del Carmen Llasat
(1)

, P. Quintana Seguí
(2) 

 

(1) 
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Faculty of Physics, University of Barcelona, Av. Diagonal 647, E-08028 BARCELONA (Spain) 
(2) 
Observatori de lôEbre (Universitat Ramon Llull - CSIC), Horta Alta 38, 43520 Roquetes, Spain. 

 

 

 

Our ultimate objective is to generate regional scenarios with statistical downscaling in the Northeast 

of Spain, to focus on extremes and to analyze the impact of climate change on the water resources. 

In order to achieve this aim some preliminary steps are necessary.  

To better understand the climatology of past extremes and to set up a base to develop regional 

climate scenarios we have analyzed a subset of the precipitation and temperature indices defined by 

the Expert Team on Climate Change Detection and Indices. These indices are calculated from the 

best available gridded datasets, that is, the new, recently developed (Herrera et al. 2010), dataset of 

daily precipitation namely SPAIN02 (regular at 0.2º horizontal resolution, around 20 km) and the 

daily gridded dataset for temperature E-OBS (Haylock et al. 2008). Besides we have analyzed two 

high quality stations: a reference series for Barcelona and for Tortosa.  The trend analysis has been 

done following the method described in Kiktev et al (2003), in which the significance (and also the 

field significance) of the trends are estimated by a Circular Block Bootstrap method. Our analysis of 

the temperatures in the Northeast of Spain indicates a clear signal of increase, coherent to the 

observed global warming (IPCC, 2007). Instead, since a rather controversial picture appears in the 

studies on the precipitation trend, a greater effort has been done for this variable. The analysis has 

been done for each point of the dataset in the region and the average of them as representative of the 

entire Catalonia. In order to analyze the influence of the length of the series as well as the departure 

point, 24 series have been built, shifting the staring year of the series. Although no general trends 

are found, two exceptions are noteworthy. Firstly, a significant local increase in the longest dry 

period index; around 30% of the area has an increase of around 2 day/decade. Secondly, the 

summer series of the precipitation intensity has a field significant dipolar trend pattern; slight 

negative trend in the inland part, around -0.5 mm/decade and a positive trend pattern along the 

coast, around 1 mm/decade. 

Other preliminary step was a review of the large published literature on the downscaling methods 

resulting in a little consensus among such studies to the choice of atmospheric predictor variables 

for precipitation downscaling: this task is still a challenge, at least in the Mediterranean regions. 

Some tests with a statistical downscaling procedure based on an analogue technique have been done 

using the reanalysis fields as predictors in order to calibrate the model and quantify its error. The 

downscaled temperature, with the air temperature at 850 hPa and mean sea level pressure (ERA40) 

as predictors, indicate quite good results. Also the downscaled rain occurrences shows some amount 

of skill but an extra effort it is necessary to solve the underestimated rainfall amounts. 

Another strategy it is to apply the method developed by Boé et al. (2006) since it allows having a 

more physical understanding, compared to the analogs method, and it maintains the spatial 

coherence of the predictand field. To study the impact of climate change on the hydrological 
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extremes, a new gridded dataset will be build using the SAFRAN analysis system (Durand et al, 

1993, Quintana-Seguí et al., 2008). This dataset will contain precipitation, temperature and the other 

near-surface atmospheric variables necessary to force the SURFEX surface model, which contains 

the ISBA surface scheme (Noilhan and Planton, 1989, Noilhan and Mahfouf, 1996, Boone et al. 

1999). The SAFRAN database will be compared to Spain02 and E-OBS using the already described 

methodology. Then, it will be used as observational database to apply the downscaling methods 

developed, to be able to force SURFEX in the future and obtain future scenarios of soil wetness and 

runoff generation. The acquired knowledge on the different downscaling methods available will 

allow to take uncertainties into account. 
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A 20-year (1989-2008) WRF/med-CORDEX 

simulation: validation and preliminary analysis 
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The downscaling of ERA-interim data (1989-2008) using the non-hydrostatic Weather Research 

and Forecasting (WRF) model at 50 km resolution has been conducted over the Mediterranean area. 

This simulation will be part of an ensemble of simulations performed in the framework of the 

coordinated Med-CORDEX project.  

This study presents the comparison of this 20-year simulation with available observations such as 

gridded CRU data, meteorological stations, satellite, buoys...A special focus is given to the 

representation of the inter-annual and intra-seasonal variabilities of temperatures and winds. First 

interpretations of possible biases will be presented. 

After the simulation's evaluation, the scientific exploitation of this run will focus on two main 

objects which are: 

- the regional winds and associated ocean/atmosphere exchanges and their impact on oceanic 

convection 

- the relation between droughts and canicular events. 

In the next few months, the same configuration of WRF will be used for future climate projections 

runs. This simulation is a first step in the study of the predictability of this area. 
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Adriatic ï Ionian Interaction: The Bimodal Oscillating System (BiOS) 
 

 

M. Gaļiĺ
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, G. Civitarese
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, G.L. Eusebi Borzelli
(2)

  

 
(1)
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(2)

 Telespazio S.p.A., Rome, Italy 
 

 

 

Ionian Sea circulation variability shows a pecularity that distinguish it from the rest of the 

Mediterranean; The prevalent variability in the Ionian occurs at decadal scales, while the rest of the 

Mediterranean shows the most prominent variance at seasonal scales. Decadal variability in the 

Ionian was documented either from remotely sensed sea surface topography and SST or from in situ 

data. The basin-wide upper-layer circulation is characterized by decadal inversions. The prevalence 

of decadal over seasonal variability was explained in terms of the Adriatic-Ionian interaction 

manifesting in the Bimodal Oscillating System (BiOS).  Upper-layer circulation inversions are 

triggered by internal vorticity sources due to the contribution of the tube stretching mechanism and 

the baroclinic source. The internal sources are associated with the outflow of the Adriatic Dense 

Water having thermohaline properties that vary on decadal scales. The wind influence in generating 

these circulation variations is often of the secondary importance. Variations of the horizontal 

circulation pattern in the Ionian are associated with prominent vertical movements of the nutricline. 

This then brings into the Adriatic waters of varying nutrients content, determining the degree of 

fertilization of the basin. 
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Aerosol extinction from N2 and O2 Raman signals, aerosol backscatter, and water 

vapour profiling with a monochromator based Raman LIDAR 
 

 

J.M. Bolarín, J. Zúñiga, A. Requena 

 

Department of Physical Chemistry, University of Murcia, Campus de Espinardo, 30100, Murcia, 

Spain 

 

 

 

We have used the Raman LIDAR technique to measure aerosol and water vapour profiles over the 

city of Murcia (Southeastern Spain, 37Ü 59ô N, 1Ü 8ô W), applying the method proposed by 

Ansmann. It allows the independent determination of particulate matter extinction coefficients from 

N2 and O2 Raman shifted backscattered light, and by combining these two profiles, wavelength 

dependence can be estimated.  

These results are afterwards combined with H2O Raman shifted echoes and elastically backscattered 

light to obtain respectively water vapour profiles and the aerosol backscatter coefficient. 

Our system has the particularity of being equipped with a diffraction grating monochromator and a 

wide spectral response photomultiplier, allowing us to tune Raman echoes at any wavelength 

between 300 and 850 nm. We irradiate with a Nd:YAG Q-switched laser delivering 280 mJ at 355 

nm with a shot frequency of 10 Hz. Backscattered light is collected using a 35.5 cm diameter 

Schmidt-Cassegrain telescope attached with optic fiber to the monochromator. Signal is acquired 

using a Licel transient recorder with a spatial resolution of 7.5 meters. We detect sequentially 

elastic backscattered light and Raman echoes at 376 nm (O2), 387 nm (N2) and 408 nm (H2O). 

Our algorithms have already been tested in the framework of SPALINET, the Spanish Advanced 

LIDAR Network. 
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Analysis of GPS water vapor variabilty over Morocco 
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An analysis of precipitable water vapor (PWV) variations from Global positioning system (GPS) 

data has been carried out on a short and long term over Morocco.  We have used 16 continuous 

operating GPS stations over Morocco.  After derivation of the atmospheric total delay from the GPS 

data raw processing, it was converted into PWV content using surface pressure and mean 

atmospheric temperature. For the long term comparison, the analysis was based on 3 continous 

stations (Rabat,Ifrane and Tetouan) in Morocco and one Canary Island station (Mas Palomas) in 

conjunction with radiosonde data (at three of these sites) and NCEP analyses and reanalyses for the 

period between 2001 and 2007.  The intercomparison reveals an overall dry bias in the radiosonde 

data, up to -6 Kg/m
2
 depending on site and season, and a diurnal variation of the bias. The NCEP 

operational analysis shows overall a smaller bias, while NCEP reanalysis II exhibits strong seasonal 

variations in the bias. The mean seasonal cycle of PWV, precipitation, surface meteorological 

parameters and moisture flux profiles are described. They reveal distinct climatologic features at the 

different sites, related to large scale atmospheric circulation and associated moisture advection.  

In a short temporal scale , GPS observations were used to estimate the integrated water vapor 

during a heavy precipitation event. Preliminary comparison results with radiosonde and the 

Moroccan operational analysis shows a bias less than 1.5 kg/m
2 
 and a  positive bias around 2 kg/m

2 
 

respectively. The overestimation of the operational analysis might be due to a lack on humidity 

information, the presence of biases in assimilated humidity data and/or to difficulties for the model 

analysis to reproduce these heavy precipitation events. As major perspective of this study is the 

assessment of operational atmospheric analysis during specific weather events using both post-

processed and real time GPS solutions.    
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Contribution to the Mediterranean Sea water and heat budget definition: 

links between the Tyrrhenian and the Liguro-Provencal subbasins 
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One of the Target Areas (TA) that have been defined in the HyMeX framework is the north-western 

Mediterranean, where all the intense hydrometeorolgical phenomena of interest for HyMeX occur 

(heavy precipitation, flash-flooding, cyclogenesis, dense water formation and deep ocean 

convection). The monitoring of the exchanges through the Corsica Channel is a fundamental task 

for the quantification of the heat and salt import from the Tyrrhenian Sea towards this TA and thus 

to the dense water formation site. The transport in the Corsica Channel has been monitored since 

July 1985 with a sub-surface mooring, which measures currents and temperature at different depths, 

in order to permit the detection of the exchanges both in the surface and the deep layers. In the deep 

layer, the mooring is also equipped with a high quality CTD probe, to detect the hydrographic 

variability in correspondence to the LIW layer. Furthermore, hydrographic campaigns are planned 

every six months. In the central Liguro-Provencal basin the DYFAMED data are collected (CTD 

casts) on a monthly basis since 1995. Both data sets constitutes a main tool for the assessment of the 

heat and water budgets determination of the TA. 

The Corsica Channel is representative of the exchanges between the Tyrrhenian and the Liguro-

Provencal basins and is particularly sensitive to the winter cooling occurring in the latter and the 

unbalance of the winter air-sea exchanges, significantly different in the two subbasins. While the 

Liguro-Provencal basin is characterized by intense air-sea fluxes, which may induce deep water 

formation processes, the Tyrrhenian Sea, less concerned by the Mistral events, experiences 

significantly lower air-sea interactions. The mean transport through the channel and its variability 

have the same order of magnitude (0.49±0.42 Sv). The current, flowing almost permanently from 

the Tyrrhenian to the Liguro-Provencal basin, has a clear seasonal cycle, with high values in winter 

and almost negligible values in summer. The seasonal cycle is quite regular and explains a large 

percentage of the observed variability. The interannual variability related to the winter periods (the 

colder the winter, the higher the transport) is remarkable: the higher transports observed during the 

1980s were significantly reduced during the 1990s. There are evidences of a possible influence of 

the NAO on the Mediterranean circulation, through its influence on winter atmospheric conditions 

in the Liguro-Provencal basin and thus on the air-sea exchanges, which are very active in this 

region. A comparison between the winter transport in the Corsica Channel and the NAO winter 

index shows that negative NAOI values correspond to higher values of the transport from the 

Tyrrhenian to the Liguro-Provencal basin. Conversely, if the NAOI is very positive, the transport 

through the channel records the lowest values. Comparing the time series at 400 m (along the path 

of the LIW) in the Corsica Channel and in the Liguro-Provencal basin (DYFAMED) we may 

observe lower temperature (and salinity) values in the latter, due to the mixing of the LIW along its 

path. The most striking feature is that there is a similar long-term oscillation in both time series, 

with increasing temperature until 2004, followed by a sharp decrease until spring 2006. Finally, the 
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return of a warming period in the intermediate layer started in May 2006 in the Corsica Channel and 

one month later at the DYFAMED station (June 2006). Interestingly, both records at 400 m 

(Corsica Channel and DYFAMED) reached their absolute maximum and their absolute minimum in 

a time period of two years (from 2004 to 2006), suggesting dramatic changes occurring in recent 

years (Schroeder et al., 2006, 2008; Marty and Chiaverini, 2010).  

In the framework of HyMeX, the assessment of the variability of the mass, heat and salt fluxes 

through this channel towards the Liguro-Provencal basin, and its effects on the DYFAMED 

observations will be able to:  

- give insights to teleconnection patterns that may be important for the north-western 

Mediterranean Sea (WG4) 

- contribute to the definition of the Mediterranean sea water and heat budgets, in particular for 

the Target Area of the north-western Mediterranean (WG1) 

- give insights to the interannual variability of the deep water formation in this region (WG4) 

- contribute to the ñlong-term observing periodsò, LOP (WG1) 
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Development of a high resolution regional coupled ocean-atmosphere model for 

seasonal prediction and climate studies at IC
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The Catalan Institute for Climate Studies (IC
3
) was created in July 2008 with the main goal of 

evaluating, understanding, and predicting climate variability and change and their impact at both 

global and Mediterranean scales. One of our first objectives is to develop a high resolution coupled 

ocean-atmosphere model for the Mediterranean area. To this end we've started to work on the ocean 

component of the system that will provide the high resolution Sea Surface Temperature (SST). We 

are currently building a configuration of the ROMS code able to reasonably resolve the 

Mediterranean mesoscales. Our current configuration has a horizontal spatial resolution of 1/16º by 

1/16º (~ 6 km) and 72 uneven vertical levels, does not includes the Black Sea and has an Atlantic 

Box that extends until 20ºW. For the initial tests we are using COADS monthly climatologies with 

a spin up of 10 years although we plan to use forcing fields from the ECMWF. Presently,  there are 

not available observations of ocean dynamics (velocity and vorticity fields) at such high spatial 

resolutions for validating the model. Therefore, we have developed a system to recover the 2D 

surface velocity field at spatial resolutions of the order of 10 km from a single SST image  based on 

our previous work on Surface Quasi-Geostrophic dynamics. We are currently validating this 

approach using ADCP measurements and drifting buoys observations. 
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Diurnal cycle of cloud cover in COSMO-CLM over the Mediterranean Basin 
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Clouds form an important factor in the climate system; they affect the climate system in many 

ways: the energy budget and the hydrological cycle are closely linked with clouds. On the other 

hand clouds are considered to be the largest uncertainty in climate modelling and are furthermore 

challenging to detect. The Mediterranean region is an area of strong contrast in atmospheric 

conditions, concerning land and water surfaces with seasonal and daily cycles. For climate models it 

is therefore essential to reproduce these variations in order for being able to deliver useful climate 

projections.  

Focusing on the Mediterranean, two satellite-derived cloud products by ISCCP (International 

Satellite Cloud Climatology Project; http://isccp.giss.nasa.gov) and CM-SAF (Satellite Application 

Facility on Climate Monitoring; www.cmsaf.eu) were used to evaluate the regional climate model 

COSMO-CLM (www.clm-community.eu) driven by ERA-Interim reanalysis data with regard to the 

diurnal cycle in total cloud cover. 

Whereas mean values and diurnal cycles over water are reasonable reproduced by the model, bigger 

differences between the satellite-derived cloud products and the regional climate model arise over 

land areas. There, COSMO-CLM is not able to model the distinctive cloud diurnal cycles with 

afternoon maxima, observed by both satellite products in summer. 
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Ensemble-based mesoscale data assimilation and 3D scanning lidar operations: 

Proposed Contributions of University of Hohenheim to HyMeX SOP 2012/13 
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The proposed contributions of University of Hohenheim to the HyMeX SOPs in 2012 ï 2013 

comprise the operation of a special suite of active remote sensing instruments at a field site in 

Corsica and data assimilation activities. 

We propose to move two 3D scanning lidars to Tollare, Corsica (43°00'25"N; 9°23'17"E): a water 

vapor differential absorption lidar (DIAL) and a temperature rotational Raman lidar. Both 

instruments provide a unique combination of accuracy and resolution with respect to water-vapor 

and temperature measurements even during daytime. For instance, both have the capability to 

resolve the entrainment zone, the strength of the inversion, and to determine profiles of turbulent 

quantities. At the same site, the scanning Doppler lidar of Karlsruhe Institute of Technology shall 

be located. The simultaneous operation of the three scanning lidars will allow for a highly 

interesting set of synergetic data products, e.g., latent and sensible heat fluxes. The third instrument 

of University of Hohenheim is a vertical pointing X-band radar with a disdrometer. Details of these 

instruments can be found in the HyMeX instrument catalogue. 

The Ensemble Transform Kalman Filter (ETKF) of the Weather Research and Forecasting model 

(WRF) ï potentially hybrid with the WRF 3DVAR/4DVAR ï will be used for impact and 

predictability studies with respect to high-impact weather events. It is envisioned that this data 

assimilation system will be operated on the convection-permitting scale leading to an improvement 

of the understanding of processes evolving during the life-cycle of, e.g., Mediterranean cyclones. 

Furthermore, new techniques for ensemble generation including uncertainties of the boundaries will 

be investigated.  

For Intensive Observation Periods (IOPs) within the SOP, dedicated ensemble forecasts will be 

performed. In regions where forecasts predict a cyclone development a few days in advance, a high 

resolution probabilistic WRF simulation may provide information to refine the mission planning. 

After the SOP, selected cases will be re-simulated with an even higher resolution and more 

observations to better understand the internal structure and the evolving processes in such high-

impact weather systems.  
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This presentation illustrates the efforts, objectives and overarching goals leading to the establishment of 

an international network of ground-based microwave radiometers (MWRnet). Ground-based passive 

microwave radiometers (MWR) observations exhibit a high potential for observing the essential climate 

variables water vapour and ñcloud parametersò (i.e. cloud liquid water path) and prove very useful in 

augmenting regular upper air soundings towards a high temporal resolution of temperature and humidity 

profiles of the troposphere with special emphasis on the boundary layer. In this respect they are not only 

valuable for climate applications, but also for weather forecasting and data assimilation.  

Currently, ground-based observations of downwelling microwave radiance are performed at 

numerous sites in Europe by MWRs. Despite the high potential of MWR for weather, climate and 

propagation condition monitoring, there is lack of coordination, standardization, and data harmonization 

and sharing, causing underutilization of the MWR potential. The MWRnet objective is to coordinate the 

exchange of science knowledge, state-of-the-art technology, measurement practices and data in the 

MWR operator and user community. Specifically it will foster the cooperation of instrument experts, 

manufacturers, retrieval algorithm developers and data users in the climate and weather forecasting 

community working and participating in diverse European and international R&D institutions.  

MWRnet will establish an international operational network with common use of measurement and 

calibration procedures, formats, quality control, good practice software and data. The MWRnet 

objectives are pursued through the following tasks: 

Å review the state-of-the-art and discuss user needs for diverse user communities 

Å establish reference protocols for calibration, quality control, operations, and data formatting  

Å coordinate harmonization, archiving, and sharing of past and future observations and products 

Å induce the use of well documented MWR observations and products (brightness temperature  

(Tb), integrated water vapour (IWV), liquid water path (LWP), temperature (Tz), and humidity profiles 

(Hz)) in meteorology and weather forecasting, climatology, data assimilation, satellite validation, radio-

propagation science, radio-astronomy, etc ...). 

The establishment of MWRnet will guarantee easy access to: 

Å accurate measurements for atmospheric and boundary layer research (IWV, LWP, Tz) 

Å real-time monitoring of key meteorological variables (Tz, Hz, IWV, LWP) 

Å long-term time series of key climatological variables (Tb, IWV, LWP) 

Å data assimilation in numerical weather prediction models (Tb, IWV, Tz) 

MWRnet will be able to foster the participation of ground-based microwave remote sensing 

measurements to large scale transnational experiments and international projects (i.e. HyMeX) and to 

connect with larger international programs (i.e. GRUAN). 
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Estimating the Mediterranean Sea Water and Heat Budgets: uncertainties  

in the observed estimates and in the Regional Climate Models  
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The Mediterranean Sea can be considered as a thermodynamic machine that exchanges water and 

heat with the Atlantic Ocean trough the Strait of Gibraltar and with the atmosphere through its 

surface. Considering the long tem mean Mediterranean Sea Water and Heat Budgets (MSWB and 

MSHB), the Mediterranean basin loses water and heat through  its surface with an excess of the 

evaporation over the freshwater input (precipitation, river runoff, Black Sea input) and an excess of 

the heat lost (net long-wave radiation, the sensible heat flux and the latent heat flux) over the net 

short-wave radiation.  

Over a long-period of time, these losses are compensated by a net water and heat transport through 

the Gibraltar Strait. The MSWB and MSHB partly drive the Mediterranean Sea water mass 

formation and therefore a large part of its thermohaline circulation. This could even have an impact 

on the physical characteristics of the Atlantic thermohaline circulation through the Mediterranean 

Outflow Waters which  outflow into the Atlantic ocean at a depth of about 1000 m. From a climate 

point of view, the MSWB and MSHB act as water and heat sources for the Mediterranean countries 

and then play an important role on the water resources of the region and on the localized intense 

precipitation events. 

The regional physical characteristics of the Mediterranean basin (complex orography, strong land-

sea contrast, land-atmosphere coupling, regional winds, cloud-radiation interaction, air-sea 

coupling, relative importance of the river inflow, Gibraltar Strait constraint and complex ocean 

bathymetry) strongly influence the various components of the MSWB and  MSHB. Therefore, 

estimating and modelling the mean behaviour, the interannual variability, the extremes and the 

trends of the MSWB and MSHB in the context of the climate change is a challenging task of the 

HyMeX project.   

In a first step, we propose to assess the current observed estimates of the components of the MSWB 

and MSHB over multi-decadal periods of time. Those estimates are established using satellite or in-

situ products. The goal is to define the best estimate of those terms and the uncertainty range 

associated. The following datasets are analyzed in our study: NOCS, ISCCP2, AJONC, HOAPS-G, 

OAFLUX, IFREMER, Stanev et al. 2000, Ludwig et al. 2009.  

The observed estimates are compared to the ERA40 and ERAInterim reanalyses. In a second step, 

we investigate some key scientific issues of the regional modeling of the Mediterranean Sea Water 

and Heat Budgets using a wide range of Regional Climate Model (RCM) simulations performed at 

Météo-France/CNRM-GAME using the RCM ALADIN-Climate (in the frame of the French ANR-

MEDUP project) or in the frame of European intercomparison projects with other RCMs (FP6-

ENSEMBLES) or coupled atmosphere-ocean RCMs (FP6-CIRCE).  
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All the simulations are driven by reanalyses (ERA40 and ERAinterim). The basin-scale and multi-

decadal averages are studied as well as the interannual variability and the spatial extremes. In 

addition to the added-value of the RCMs compare to the large-scale forcing, the addressed 

questions are the impact of: 

- the RCM horizontal resolution (50 km versus 10 km) 

- the size of the RCM domain  

- the use of the spectral nudging technique 

- the regional air-sea-river coupling 

- the choice of the lateral forcing (ERA40 vs ERAInterim)  

- the choice of the RCM (ENSEMBLES, CIRCE) 
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Evaluation and comparison of regional climate models over the Iberian Peninsula 
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Different relations between parameters involved in both water and energy land surface budgets are 

computed from daily ERA-Interim data for the months of July (representative of the dry season) 

and November (representative of the wet season) in the period 1989-2008 over an area within the 

Iberian Península covering most of Tajo and Guadiana basins  (from 40.5N to 37.5N, and from 

7.0W to 2.0W).  

The main objective of this work is to use the obtained  relations for the evaluation and comparison 

of regional climate models (RCMs) participating in the ENSEMBLES project. This approach was 

first proposed by Betts (2004) for comparing and evaluating global climate models.  

He proposed the assessment of model surface components as a system with widely connected 

components. In this way,  models are compared among themselves and evaluated against 

observational data.   

The work is mainly focused on the goodness of the representation of physical surface processes and 

their feedbacks. The obtained relationships among different parameters are therefore considered as 

imposed restrictions by physical processes which can be used  to evaluate RCMs. 
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Experimental study of the seasonal characteristics of the breeze circulation  

at a coastal Mediterranea site in South Italy using surface and remote sensing devices. 
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We present a study on the characteristics of the sea breeze flow at a coastal site located at the 

southern tip of Italy, in the centre of the Mediterranean basin. This study is finalized to add new 

data on breeze circulations over a narrow peninsula and unique experimental coastal site located 

about 500 m from the coastline in a flat area but also influenced by the complex orography of the 

region. We analysed two years of hourly data of wind speed and direction, temperature, radiation 

and relative humidity from a surface meteorological station and one year of wind profiles by a radar 

located at and compiled the seasonal climatology of the sea-land breeze circulation.  

Results show that breezes dominate the local circulation and play a major role for the local climate. 

They are modulated by the season, namely the sea-land temperature difference and the large-scale 

flow. In particular, we find that sea breeze and upslope flow fully develop in summer daylight hours 

while land nocturnal breeze fully develops in fall and winter.  For the analyzed period, spring shows 

the largest influence of synoptic-scale circulations.  
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Ground-based and satellite observations of column water vapour in the central 

Mediterranean: spatio-temporal variability  
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The information content of a synergistic analysis of total precipitable water vapour (TPWV) from 

ground based and satellite observations in the Mediterranean is investigated.  The study focuses on 

the description of spatial and temporal variability of water vapour.  Ground based measurements of 

total precipitable water vapour, TPWV, are carried out with a Sun photometer since 2001 on the 

island of Lampedusa (35.5°N, 12.6°E), in the central Mediterranean sea.  The data are acquired with 

a 15 seconds - 1 minute time resolution.  Satellite measurements of TPWV are obtained merging 

processed passive microwave radiometer data from TMI and AMSR-E.  The dataset consists of at 

least two observations per day in non-raining conditions mapped on a regular grid of 0.25°x0.25°. A 

preliminary comparison of the ground-based and satellite datasets reveals a difference (ground-

based underestimates satellite TPWV) by about 15-20%.   

This difference is probably due to inadequate correction for the aging of the radiosondes used to 

calibrate the Sun photometer observations.  However, no long-term temporal drifts are present in 

the ratio between the TPWV time series. The ground-based and spaceborne datasets are used jointly 

to investigate the spatial and temporal variability of TPWV in the central Mediterranean.  The 

analyses of spatial correlation suggests that TPWV measurements at Lampedusa are representative, 

at least in terms of temporal variability, of the Southern sector of the central Mediterranean, and of 

a larger portion of the basin in Autumn. Beside the observed bias, discrepancies in the description 

of the TPWV diurnal cycle from the datasets are also observed. 
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Weather Regimes (WR) have been defined over the Euro-Mediterranean region [60W-60E; 15N-

70N] from May to October season using the daily Sea Level Pressure, 700 hPa geopotential height 

and specific humidity from ERA-interim dataset over the period 1989-2008. Computations are 

based on a neural network classification technique referred to as Self Organizing Maps and the WR 

produced can be used by the community for comparison with other periods, projection onto model 

outputs, seasonal prediction, or teleconnection studies.  

This work particularly examines the relationship between Mediterranean Sea Surface Temperatures 

(SST) and European and West African rainfall through the WR classification. Our results suggest 

that changes in particular WR frequencies associated with anomalous Mediterranean SST can 

account for part of interannual rainfall variability. 

Thus during years of anomalous positive (negative) Mediterranean SST, both higher frequencies of 

occurrence of WR related to negative (positive) summer NAO-like pattern and less frequent WR 

related to positive (negative) summer NAO-like pattern are attested in July and August respectively 

(hereafter SN- and SN+). This is associated with a zonal symmetric pattern, consistent along the 

middle troposphere, i.e. a low pressure anomaly centered over 50N-20W and Eurasia (Greenland) 

and a high pressure anomaly centered over Iceland (central Europe) for SN- (SN+) WR. Rainfall 

anomalies associated with SN- (SN+) WR are positive (negative) over West Africa and presents a 

dipole-like pattern over Europe. Another striking characteristic of SN- (SN+) WR is southeastward 

(southwestward) surface anomalous winds flowing from (to) the Atlantic ocean at 20N and 

therefore able to enhance (weaken) wet convection over Africa and influence onto the humidity 

advection over Europe.  

The relation between WR and Mediterranean Sea suggests that temperature anomalies could be a 

precursor in the change of frequency of SN- and SN+ WR and therefore impacts on rainfall. 

Atmospheric General Circulation Model (AGCM) simulations in the AMMA-EU project 

framework are also analysed by projecting the WR onto the control run and specific sensitivity 

experiments in order to discern i) how the state of the art models reproduce the WR and ii) the 

physical mechanisms associated with SN- and SN+ patterns.   
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and general circulation of the Mediterranean Sea 
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A mesoscale ocean model of the Mediterranean Sea is developed in context of the SiMED and 

MORCEMED projects. The MED12 model is based on the NEMO code (Madec, 2008) and the 

standard ORCA grid with an horizontal resolution of 1/12° (6km at 46°N to 8km at 30°N). The 

ocean model is forced by daily fluxes and winds from ARPERA, which is a downscalling of 

ERA40 using ARPEGEClimat model (Herrmann and Somot, 2008). The horizontal resolution of 

ARPERA fields is about 50km. The initial conditions are provided by the MEDATLAS climatology 

(Rixen et al. 2005). The tide energy is provided by the MOG2 model from LEGOS and is 

particularly high in the Strait of Gibraltar and in the Gulf of Gabès. It is a part of the bottom friction 

parameterisation. 

We compare two sensitivity experiments using or not the parameterisation of the average tide 

energy effects. The studied period is 1998-2008. The results show significant differences in the 

intensity of the deep convection events, in particular in 2006 in the Gulf of Lions. For this event, the 

results are compared with glidertracks and deep moorings. The general circulation of the Atlantic 

Water is modified in the Mediterranean Sea. The intermediate circulations in the Strait of Gibraltar 

and in the Strait of Sicily are compared to recent observations (Millot, 2006; Gasparini et al. 2006). 
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The Mediterranean summer response to the Equatorial Mode is non-stationary, being different 

before an after the late-70s climate shift. Between these two periods, changes in the different 

tropical ocean basins, as well as in the interactions among them, have been also reported. 

In this work we explore the nature of this change in the European response to the Equatorial Mode 

by performing a set of simulations with the Speedy AGCM, prescribing 1950-2000 observed SSTs  

in the different tropical ocean basis, as well as in the whole tropics.  

In order to asses the importance of the local SSTs in the Mediterranean response, the same 

simulations have been re-done with the Speedy model coupled to a Slab Ocean Model in the North 

Atlantic and Mediterranean oceans.  

The results point to the whole tropical ocean as the responsible for the atmospheric response 

observed in the Mediterranean in summer, being the ocean-atmosphere interaction a key factor in 

the accurate modulation of the response. 
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Large-scale atmospheric response to eastern Mediterranean summer SST anomalies 
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Recent studies have shown that anomalous state of the eastern Mediterranean Sea strongly 

influences the summer West African monsoon system, not only enhancing the humidity content of 

the lower troposphere but also forcing circulation anomalies.  

Observations and modelling experiments are analysed in order to give evidences of a large-scale 

atmospheric response associated with those Mediterranean surface anomalies. Results support the 

hypothesis of a hemispheric pattern initiated in the Mediterranean basin, pointing out both a local 

baroclinic response and a barotropic circumglobal circulation.  

This atmospheric teleconnection pattern extends to the entire Northern Hemisphere midlatitudes, 

reflecting the waveguide effect of the westerly jets. The remote impacts present, however, a 

nonlinear signature: warm conditions influencing on northern Europe and Euro-Asia, whereas cold 

conditions impacting more on the North Pacific basin. A linear behaviour is found upon a regional 

impact over north-eastern African continent. These results emphasize the importance of the 

Mediterranean Sea both as local and large-scale predictor, hence for the success of seasonal 

forecasting skill.   
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Long-term monitoring of the hydrographic properties of water 

masses in the Adriatic Sea 
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The time series analysis of physical and chemical parameters in the northern (Senigallia ï Susak 

Island transect) and middle (Jabuka depression area) Adriatic Sea allowed highlighting and better 

understanding the anomalies in physical processes such as seasonal and interannual changes in 

temperature, salinity, density, dissolved oxygen and nutrients.  

The two data setsô analysis has pointed out some features of the ten-year climate anomalies recently 

observed in the northern Adriatic Sea. One of this is the average winter heating of the sea surface. A 

connection may be established with the Eastern Mediterranean Climatic Transient which started in 

the mid-eighties and caused substantial changes in the circulation and water massesô properties. 

Subsequently, since 1999 it has been noticed that the Adriatic Sea is once again the largest producer 

of deep water of the Eastern Mediterranean.  

These evidences confirm the importance of monitoring these easily accessible sites to examine the 

oceanographic interannual variations in the Adriatic basin. 
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In the Mediterranean, the winter rainfall is three times larger than summer rainfall, in fact the 

rainfall cumulated between September and May accounts for more than the 80% of the annual 

precipitation. This is because, in the dry season, the rainfall originates in sporadic, localized 

convective systems, with scarce accumulation. Whereas, during the rainy season, the weather 

systems originate over the Atlantic, which is a vast source of moisture. The weather patterns are 

determined by the polarity of the NAO, which is positively correlated with rainfall in north Europe, 

and negatively correlated with the rainfall in south Europe. This index is characterized by the 

simultaneous strengthening and weakening of the Iceland low pressure system and Azores high. 

The NAO persistency is determined by the sea temperature and by the sea-ice/continental snow 

cover, its spectrum is slightly red, with preferred long periods, although these periods are not 

sufficiently well defined. 

Aloft a north-easterly jet, called Atlantic jet, separates the two elements of the NAO pressure 

dipole. This jet, maintained by the thermal contrast between the cold polar region and the relatively 

warm ocean, catalyzes the pattern of the travelling disturbances. The vertically integrated water 

vapour flow is controlled by this tilt, when it is large, the NAO is positive, and most of the Atlantic 

moist air is diverted towards north Europe, when the tilt is small, the NAO is negative, and a 

fraction of the Atlantic moist air is diverted towards the Mediterranean region. The Atlantic storm 

track favours north Europe, from December till March it rains 30% more in the region positively 

correlated with NAO (north Europe) than in the region negatively correlated with NAO (south 

Europe). It follows that the annual rainfall is sizeable smaller in south Europe, making the 

Mediterranean a region prone to a drought risk. The rainfall distribution in North Europe is mainly 

related to the tilt of the Atlantic jet, whereas the rainfall distribution within the Mediterranean is 

determined by the position of the Atlantic jet relatively to the position of the African jet. In fact, it is 

the cross jet ageostrophic flow which generates the CAPE in the PBL through the thermal 

advection; in addition the lifting of this air is favoured by the advection of vorticity aloft. This 

mechanism favours the rainfall in the west Mediterranean in fall, in the east Mediterranean in 

winter, and in the central basin in spring. The seasonal rainfall anomalies are also related to this 

mechanism, for instance, when the fall jetstream configuration is similar to the winter one the west 

basin is relatively dry and the east basin is wet. 
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The water exchanged through the Strait of Gibraltar determines one of the main components of the 

Mediterranean water cycle. The exchange varies on a wide range of frequencies, exhibiting tidal, 

meteorological, seasonal, and interanual variability. 

Tides account for nearly half the net Atlantic Ocean-Mediterranean Sea exchange due to the 

correlation between tidal currents and the depth of the interface between the inflowing and 

outflowing water masses.  

The inadequate representation of the entire frequency band of the water exchange, and in particular 

the tidal frequency in a Mediterranean circulation model might lead to an incorrect estimation of the 

net exchange through the Strait. 

Here we present the first results obtained running a Mediterranean model that solves the entire 

range of the water exchange variability. This is achieved by means of both the inclusion of tidal 

forcing and the use of a non uniform horizontal grid that reaches a resolution of about 1/200° x 

1/200° in the Strait. 
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Monitoring and modeling the dynamics of the Aegean-Levantine basins 
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A series of CTD cruises and profiling float deployments reveal an interesting and complicated 

pattern of the Aegean Sea circulation, dense water formation and exchange with the adjacent 

(Levantine and Black Sea) basins.  

The analysis of the collected data set showed a remarkable difference of the Ū-S characteristics 

along the main north-south axis of the Aegeanôs Archipelagos, attributed to the circulation pattern 

and intrusion of water masses from the Levantine and Black Seas, creating a strong thermohaline 

front which bounds the convection area in the central Aegean. The combination of the high 

salinities of the surface waters with the enhanced winter buoyancy loss makes this area favorable 

for dense water formation, considering both shelf and dense water formation at the plateaus and 

depressions.  

The results are combined with numerical model experiments implemented with the Aegean-

Levantine Eddy Resolving Model (ALERMO). Based on the ALERMO modeling/forecasting 

system and using the ARPERA atmospheric forcing, climatological and interannual simulations are 

carried out, in order to quantify the hydrological cycle and heat budget of the region, their effect on 

the circulation and water mass formation and the influence of extreme event variability. 
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Preliminary results obtained from a series of on-going analyses aimed to characterize the temporal 

and spatial variability scales of atmospheric water vapor over the Mediterranean Sea are presented. 

The main objectives of such characterization are to give a regional and observationally based 

statistical description of atmospheric water vapor variability and to identify, if any, specific 

characteristics of the Mediterranean Sea compared to similar mid-latitude Oceans. 

The characterization is based on the analyses of observations from a wide variety of sensors 

selected on the basis of availability of statistically significant dataset and sampling characteristics 

consistent with the objective of the analyses. In particular, results are shown derived mostly from 

the analyses of: 

- radiosounding from a selected set of WMO operational stations as obtainable from standard 

archives (e.g. IGRA). 

- ship based radiosounding from the ASAP programme. 

- a limited (2002 to date) set of sounding from the coastal station of Pratica di Mare (WMO 

station #16245, 41.67 N, 12.45 E, 35 m a.s.l) for which original 2ò to 10ò time sampling 

sounding data are available. 

- Total precipitable water (and other geophysical products) from the TMI (1997 to date) and 

AMSRE (2002 to date)  MW radiometers as processed by the Remote Sensing System 

(www.ssmi.com). 

The specific issues addressed are: 

- Space/time variability characteristics/scales. 

- Vertical structure and its variability including: correlation between water vapour density at 

different levels, occurrence and characterization of mid-troposphere anomalous 

distributions, 

- Characterization of the relationship between Sea Surface Temperature and atmospheric 

water vapour. 

- Diurnal cycle. 

- Representativity of observations from coastal site for open sea description. 

Application of the results of the study are foreseen from the observational point of view in the 

definition of sampling strategies (from intensive observation campaigns to operational networks) 

and evaluation of derived errors. From the atmospheric numerical modeling point of view, the 

information obtained from this study can used for statistical validation of numerical models, 

optimization of the assimilation of water vapour observations as well as in the development (for 

example definition sub-grid PDFôs for large scale atmospheric circulation models). 

http://www.ssmi.com/
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Polarimetric radar observations of orographic impact on mesoscale 
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High-impact weather such as heavy precipitation and flooding is one of the most threatening natural 

hazards in the Mediterranean region. Since the Mediterranean is surrounded by mountain barriers 

like the Alps, the Dinaric Alps, the Pyrenees, the Iberian Peninsula or the Atlas mountains, 

interactions of the low-level flow with orographic structures can trigger deep convection or 

enhancement of precipitation. Small scale orographic features can lead to strong local 

enhancements and local flash flood events. Polarimetric Doppler weather radars provide a number 

of observations which are relevant for the investigation of the microphysical and dynamic structures 

in extreme mesoscale precipitation events. With a polarimetric weather radar it is possible to study 

microphysical structures using a hydrometeor classification scheme.  

Thus, more insight into the mechanisms leading to heavy and long-lasting precipitation is possible. 

Further, polarimetric weather radar allow for improved rain rate estimation and an estimation of the 

shape of the rain drop size distribution. Doppler measurements can provide estimations on the wind 

field and flow structure.  

If the observations of two or more Doppler radars are combined it is possible to estimate the 3-

dimensional wind field in the overlapping region. Wind field estimates are not only possible within 

precipitation, but also in clear-air echoes which are frequently observed with C-band weather radars 

in the vicinity of the radar (typically up to 50 km range).  

It is proposed to deploy DLR C-band polarimetric Doppler weather radar POLDIRAD in one of the 

target regions in the Mediterranean region like coast of Catalonia, Cevennes/Nimes, Corsica, or 

Adriatic coast of Croatia. 
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Precipitable water content from sun-photometric direct solar irradiance measurements, taken at the 

940 nm wavelength during clear sky conditions, is retrieved by a new in-situ technique. In order to 

be started, the in-situ procedure needs at least one week of independent measurements of 

precipitable water content (such as those by radiosondes, microwave radiometers or GPS) taken 

over a large range of solar zenith angle simultaneously with radiometric measurements, but a 

methodology was also set up for the cases where such independent measurements are not available. 

In these cases the procedure was started using monthly estimates of precipitable water content 

derived from surface observations of relative humidity, pressure and temperature. The procedure is 

applied to the summer-time data-set recorded in 2007, 2008 and 2009 with sun/sky radiometers 

PREDE, located at the San Pietro Capofiume station in the Po valley, and in Rome Italy. 

The proposed technique brings improvement and innovation that arise from the capability of 

retrieving the best values of constants (a, b), characterizing the atmospheric water vapour 

transmittance in a way that reduces simulation errors and  potentially contains information on 

seasonal changes in vertical profiles of temperature, air pressure and moisture occurring at each 

measurement site.  

Time-patterns and absolute values of the precipitable water content retrieved using the in-situ 

procedure with the San pietro Capofiume dataset, were found to be in good agreement with MODIS 

retrievals and radiosonde measurements, showing high correlation coefficients within the 0.8 - 0.9 

range and low percentage median differences, varying between 7% and 13%. 

The presented technique is a preliminary development of the retrieval procedure providing the 

columnar water vapour content from measurements performed with PREDE sun/sky radiometers 

employed as standard instruments in the SKYNET network. 
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Over the last year, in the frame of the Spanish project MERCATOP, the regional atmospheric 

climate model PROMES and the finite element semi-Lagrangian ocean model MOSLEF have been 

integrated in a unique system named PROMES-MOSLEF. OASIS3 coupler has been used as grid 

interpolator, inter-model communicator and inter-language communicator to link these two models. 

Currently, the system can be run in four different modes: atmosphere mode, ocean mode with 

climatological atmospheric feeding, ocean mode with regional modelling atmospheric feeding, and 

atmosphere-ocean coupled mode. Following MedCordex specifications, the first simulations using 

the system PROMES-MOSLEF have been focussed in the Mediterranean basin and the ERA-

Interim period. In this work preliminary results obtained by using the system are shown and a 

comparison of those simulations is also presented. 
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The ENEA Station for Climate Observations on the island of Lampedusa (35.52°N, 12.63°E, 40 m 

a.s.l., www.palermo.enea.it/Lampedusa) is the Southernmost atmospheric site in the Mediterranean 

Sea within the HyMEx project. The station is operational since more than 10 years. 

Several instruments are routinely operative at the Station. Beside standard meteorological sensors, 

Sun photometers (also allowing the retrieval of column water vapour), ultraviolet and visible 

spectrometers, chemical analyzers (for ozone and greenhouse gases concentrations), a sky imager, a 

microwave profiler, an aerosol lidar, shortwave and longwave radiometers allow a long-term 

monitoring of the atmospheric composition and radiative fluxes.  In addition, water vapour vertical 

profiles may be retrieved using radiosondes and a Raman lidar. 

The time series of shortwave and longwave fluxes, column water vapour, aerosol and cloud optical 

depth, will be presented and discussed. The radiation flux measurements allow the determination of 

some key terms of the hydrologic budget at the sea surface. 

This study represents an example of contributions that the Lampedusa site can provide during both 

Enhanced Observation Period and during the intensive campaigns (Special Observation Period). 
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Sea level rise over the Mediterranean: present climate and scenario simulations 
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A regional atmosphere-ocean coupled model (the Protheus system) has been used to estimate sea 

level rise in the Mediterranean basin. A present climate simulation has been forced by ERA40 

covering the period 1958-2001. 

Another simulation has been forced by the coupled model ECHAM5-MPIOM for the period 1951 

2000 and under the scenario SRES A1B for the period 2001-2050. The present climate simulation 

has been verified in terms of temperature and salinity against observed data, showing good 

performances both in the mean values and in the variability. Halosteric and thermosteric 

components have been computed and the total steric sea level has been compared with satellite data. 

The comparison with altimeter data has been done for the whole Mediterranean and for sub-basins, 

the capability of the system to reproduce the inter-annual variability of the sea level has been 

verified. Data from the scenario simulation have been used to evaluate long term trends for the XX 

and XXI  centuries. 
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In order to explore the relationship between Tropical Atlantic Niño-West African Monsoon system 

and the Mediterranean summer variability, results of two different versions of the Met Office 

Hadley Centre climate model (HadGEM1 and HadGEM2) are analyzed, and compared with  

observational results. 

Both models show a coupled mode of co-variability between tropical Atlantic SST and WA 

precipitation that resembles the observed one, relating Atlantic Niño-like SST anomalies with a 

dipole of anomalous precipitation between the Gulf of Guinea and Sahel regions. 

A regression of the SST-expansion coefficient onto the Mediterranean SST shows anomalies of 

opposite sing from those of the tropical Atlantic Ocean. The maximum loading of these 

Mediterranean anomalies move from the western part of the basin at the end of the spring, to the 

eastern basin at the end of the summer season.  

These results are in agreement with the relationship between the Atlantic Niño-WAM system and 

Mediterranean observed during the last decades of the 20
th
 century, after the 70's. 
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The so-called ñclimate shiftò (CS) has been defined as a dramatic change between 1976-77 in the 

basic state of the tropical Pacific and in the ENSO
1
 dynamics. Nowadays, the 1976-1977 shift is 

interpreted as a phase change in a decadal scale oscillation (the Pacific Decadal Oscillation, PDO) 

lasting from about 1976 to 1988. However, several changes in the global climate have been reported 

after the CS; as changes in the air-sea interactions and in the tropical and extra-tropical 

teleconnection patterns.  

The climate variability of the Mediterranean area is influenced by the North Atlantic Oscillation 

(NAO), which frequency and positive phase intensity have suffered an increase after the CS, 

without precedents in the instrumental period, and in coincidence with extreme drought conditions 

in the Mediterranean region. These results remark the non-stationary variability of the NAO and the 

existence of changes in the underlying dynamics. In addition, Tropical Atlantic Variability (TAV) 

and ENSO have also shown to exhibit a strong and non-stationary influence in the Mediterranean 

basin, with maximum correlations at the beginning of the twenty century and since the CS, in 

concordance with the Atlantic Multidecadal Oscillation (AMO) evolution. A recent singular 

discovery shows the influence of the Atlantic Niño on its Pacific counterpart, from the end of the 

60ôs,  remarking the increasing importance of the TAV on the global climate and on the observed 

change, from the 70ôs, in the global teleconnections.  

In this work, a gridded monthly terrestrial gauge-based precipitation is used to investigate the 

precipitation variability over Europe and their links to the CS and the multidecadal variability. In 

this way, an empirical orthogonal function (EOF) analysis has shown a very different behaviour of 

the first mode of the winter, spring, and autumn seasonal interannual precipitation variability over 

Europe before and after the CS. In winter, results suggest an important influence of the PDO and 

AMO in the observed changes of EOF1 before (1950-1970) and after (1979-1999) the 70s, so it 

seems that the natural multidecadal variability could alter the teleconnection mechanism associated 

with the precipitation in Europe. To study the multidecadal modulation of the interanual rainfall 

variability modes, global precipitation analysis products are used for the whole 20
th
 century, 

analysing these modes taking or not into account the influence of the AMO and the PDO.  Also, the 

Global Warming (GW) SST signal is considered, based on yearly averaged global SST, which is a 

good approximation for the observed forced signal. To achieve a better understanding of the 

teleconnections linked to these changes, and its possible link to the SST variability, a long set of 

simulations with a General Circulation Model (AGCM), run with observed SSTs, has been also 

analysed for the same time period. 

                                                 
1
 ENSO: El Niño-Southern Oscillation. 
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the research on the Mediterranean Climate. 
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Sponsored by the European Science Foundation and endorsed by CLIVAR programme, 

MedCLIVAR (Mediterranean Climate Variability and Predictability) project started in May 2006 

and will continue until May 2011.  

The peculiar geographical location and the topographical features of the Mediterranean area makes 

it a region which is very sensible to global climate change. The environmental, societal and 

economical implications related to Mediterranean climate has produced a growing interest in 

understanding that, encouraging initiatives and research activities. The main goals of MedCLIVAR 

programme include reconstruction of Mediterranean climate past evolution, description of patterns 

and mechanisms characterizing its space-time variability, and identification of the forcing 

parameters responsible for the observed changes. Emphasis has been put on identification of trends 

present in observational records, on climate predictions under future emission scenarios and on the 

study of the occurrence of extreme events, closely related to climate variability and change, and of 

their climate change impacts.  

The networking capabilities of MedCLIVAR has put together all expertises in different research 

sectors and create a forum where to interchange the results and facilitate the synergy. The 

programme includes the organization of workshops, schools, a scientist exchange program and 

dissemination of scientific information. Moreover, MedCLIVAR is establishing a systematic 

archive of observations and model simulations of the Mediterranean Climate, in order both to share 

these data within the scientific community and to ensure their availability beyond the duration of 

the project. 
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A network of UHF-VHF wind profilers will be set up on the Mediterranean French coast, in order 

to describe first the inland and offshore dynamical conditions with the aim of studying the dynamics 

linked with the initiation of strong rainfall and flood events, and second the inland conditions of air-

sea exchanges in case of Mistral or Tramontana winds as well as coastal dynamics. The purpose of 

this proposal is to extend this wind profilers network to a larger Mediterranean basin involving the 

French coast, Corsica and Balearic islands, able to provide mesoscale conditions above the 

Mediterranean sea over a long period extending over one or two years.  

To evaluate the capabilities of the radar network, a preliminary work has been performed with 

MESO-NH numerical model through 3 simulations of heavy rainfall events that occurred during 

September 2002, October 2007 and September 2009 over respectively the Gard area (south of 

France), Corsica island and Marseille (south of France): the individual vertical profiles of wind 

provided by the model for selected sites are used to simulate radar profiles. An optimal interpolation 

procedure based on these radar-like profiles was applied to different scenario of networks. The 

retrieved regional horizontal divergences/vorticity as well as the 3D winds are compared to the 

model output, on the equivalent areas.  

This comparison spans 10 days, for 2 cases on 3, which allows surveying the upstream conditions 

before the strong rainfall events. The computation between the raw 2D simulated wind fields and 

the network 2D wind fields show that i) the network is able to restore the model fields, ii) the 

network filters local perturbations (coastal effects for instance).  

The network will provide long term observations of upstream conditions over the basin that will be 

coupled, during the intensive observation periods, to aircraft measurements that will measure 

dynamics and thermo-dynamics over the area and provide the spatial variability inside the network. 

The network will also provide mean trajectories and dispersion plumes: the former will be 

compared to the constant volume balloon trajectories, in case the balloons over fly the network.  

The network implementation is planned to last a long period which will be a mean to fulfil some 

objectives of HYMEX as well as some CHARMEX objectives (gas and aerosol transport) 

programmes. 
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Non-hydrostatic mesoscale models are more and more used for regional climate modelling studies 

because of the limitations of global circulations models (GCMs) and the increase of computing 

performances. Following the emergence of this new activity, the development of adaptated methods 

of validation is needed to check the ability for a model to have a correct radiative budget (for good 

reasons), which is of high importance for regional climate studies. In particular, clouds are the 

primary modulators of this budget and still constitute the main source of uncertainty, at least in 

GCM estimates (Randall et al., 2007). With area limited models, we do not know óa prioriô which 

configuration (i.e parametrizations, modelling strategies (nudging, regular re-initializations)é) will 

be the best suited to offer a good representation of cloudiness at regional scales.  

New space-borne active sensors make it possible to observe the three-dimensional structure of 

clouds with good spatial and temporal coverages. However, to make the comparison between 

modeled clouds and these observations meaningful, it is necessary to take into account the effects of 

spatial resolution and active signal attenuation. Here, we use CALIPSO lidar observations together 

with a lidar simulator to evaluate the cloudiness simulated by the Weather Research and Forecasting 

(WRF) model over the Mediterranean region because of the high vulnerability of this area.  

The aim of this study is i) develop a method of comparison well suited for all regional climate 

studies (i.e a few ten of km resolution and month to decadal periods) as already done for GCMs 

(Chepfer et al., 2008); ii) to identify potential recurrent errors in the simulated atmosphere over this 

area for different seasons; iii) to assess the sensitivity of results to the choice of parameterizations 

and modelling strategies regarding the biases from observations.  

This poster presents the lidar simulator and preliminary results of comparisons. The first stage of 

the analysis focuses on the cloud occurrence discrepancy between observations and model for the 

three classes of clouds (low-level, middle and high clouds). 
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