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Abstract. This paper presents RISKMED, a project tar-
geted to create an Early Warning System (EWS) in case of
severe or extreme weather events in the central and eastern
Mediterranean and specifically in southern Italy, northwest-
ern Greece, Malta and Cyprus. As severe or extreme weather
events are considered, cases when the values of some mete-
orological parameters (temperature, wind, precipitation) ex-
ceed certain thresholds, and/or a severe weather phenomenon
(thunderstorm, snowfall) occurs. For an accurate weather
forecast, selected meteorological models have been operated
daily, based on a nesting strategy using two or three domains,
providing detailed forecasts over the above mentioned ar-
eas. The forecast results are further exploited for the eval-
uation and prediction of human discomfort and fire weather
indices. Finally, sea wave models have also been operat-
ing daily over the central and eastern Mediterranean Sea. In
case a severe or extreme weather event is forecasted within
the next 48 or 72 h for selected target areas (sub-regions
defined by their morphological and population characteris-
tics), the local authorities and the public are informed via a
user-friendly graphic system, the so-called RISK MAP. On
the web page of the Project (http://www.riskmed.net), addi-
tional information is provided about the real-time values of
some meteorological parameters, the latest satellite picture
and the time and space distribution of lightning during the
last 24 h. The RISKMED project was financed by the EU and
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the Ministries of National Economy of Greece, Italy, Malta
and Cyprus, in the frame of INTERREG IIIB/ARCHIMED
programme.

1 Introduction

Extreme and severe weather events have an adverse impact
to humans as well as to a variety of their social and eco-
nomic activities. During the last decade, an increasing num-
ber of weather-associated disasters forewarn scientists and
politicians of future challenges. Since most climate change
scenarios, apart from temperature increase, also foresee a fur-
ther increase in the frequency and intensity of severe weather
events, researchers are focusing on developing methodolo-
gies for disaster risk reduction (see e.g. Novac, 2007; Auld,
2008; Rauhala and Schultz, 2009). The results of such re-
search activities, which in most cases are adopted by the Na-
tional Meteorological Services, may prove valuable in the
effort to minimize natural hazards and loss of lives in the fu-
ture. The RISKMED Project – “Weather Risk Reduction in
the Central and Eastern Mediterranean”, constitutes an ap-
plied research in this direction, focused on the central and
eastern Mediterranean.

The Mediterranean is an area well-known for severe
weather events, mainly due to the formation of Mediter-
ranean storms especially in autumn and winter, but also for
the occurrence and persistence of high surface temperatures
(heat waves) during summer. In order to address these prob-
lems, the accurate prediction of adverse weather events and

Published by Copernicus Publications on behalf of the European Geosciences Union.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Crossref

https://core.ac.uk/display/206623608?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.riskmed.net
http://creativecommons.org/licenses/by/3.0/


1394 A. Bartzokas et al.: The RISKMED project: philosophy, methods and products

the dissemination of warnings to the relevant authorities and
the public is a very important, but also a demanding task.
Therefore, the main objective of RISKMED is to build an
Early Warning System (EWS) that provides accurate and de-
tailed weather forecasts and disseminates the corresponding
warnings. Apart from this, the daily evaluation of some
human discomfort and forest fire indices and the forecast
of wave height for specific areas in the central and east-
ern Mediterranean Sea are other parallel objectives of the
Project.

In order to meet these objectives, a solid partnership has
been attained comprising scientific groups and end-users
from Greece, Italy, Malta and Cyprus; specifically, the Uni-
versity of Ioannina (Lead Partner) and the Region of Epirus,
in Greece, the Institute of Atmospheric Science and Climate
of the Italian National Research Council (ISAC-CNR) and
the Region of Calabria, in Italy, the University of Malta and
the Cyprus Meteorological Service. Moreover, the Institute
of Environmental Research of the National Observatory of
Athens (NOA), Greece and the Institute of Marine Sciences
(ISMAR-CNR), Italy, were involved in the Project as sub-
contractors. The scientific partners have built a system capa-
ble of producing detailed atmospheric and marine forecasts,
based on high-resolution, numerical weather and wave mod-
els, respectively, while at the same time real-time satellite
and lightning observations are also provided. In collabora-
tion with the end-users of the project (regional authorities
and civil defense agencies), the forecasts of weather, wave
and risk indices are tailored according to their specific needs
and the final EWS has been constructed and implemented
operationally in demonstrating mode. The RISKMED EWS
appears today as a powerful tool for the protection of life
and property from adverse weather conditions, since the
whole system has remained operational even after the com-
pletion of the project. The results, namely, forecasts, warn-
ings as well as other significant information, are made avail-
able to everyone via the official web site of the project:
http://www.riskmed.net.

At this point, it is worth mentioning other projects that also
built real-time nowcasting and forecasting systems. Namely,
the EU funded project FLASH (Price et al., 2010; Yair et
al., 2010) has been focused on studying flash floods in the
Mediterranean, while trying to improve short-term (hours)
and mid-term (days) forecasts of heavy precipitation events
across the Mediterranean and Europe. Indeed, the project
partnership has developed and supplied tools for nowcast-
ing and forecasting that are freely available to end-users and
stakeholders (www.flashproject.org).

The RISKMED project was financed in the framework of
the INTERREG IIIB/ARCHIMED programme, by the Eu-
ropean Regional Development Fund (50–75%) and by the
Ministries of National Economy of Greece, Italy, Malta and
Cyprus (25–50%). The present paper is intended to give a
general introduction to RISKMED, while more detailed in-
formation is given in the other publications of the same spe-

cial issue of this journal (Bertotti et al., 2009; Bertotti and
Cavaleri, 2009; Davolio et al., 2009; Savvidou et al., 2009;
Bartzokas et al., 2010; Casella et al., 2010; Dietrich et al.,
2010; Drago et al., 2010; Mugnai et al., 2010).

2 Methodologies

The first task undertaken by the six project partners and the
two sub-contractors was to generate a working definition of
the term “severe weather events”. This definition is based
on the needs of the end users and the ability of the available
forecasting systems. It was decided that warnings would be
issued in six cases: very high temperatures, very low temper-
atures, strong winds, heavy precipitation, thunderstorms, and
snowfalls. Other, equally adverse, phenomena may be ei-
ther very local, not easily predicted (e.g. hail storms), or not
forecasted by the models used in the present research (e.g.
dust storms), and therefore they are not considered. Then,
corresponding threshold values have been defined for issu-
ing the warnings. To attain this aim, the end-users provided
the scientific group with a series of records of natural haz-
ards (floods, severe storms, heat waves, prolonged frosts,
etc.), which had taken place in the areas of their responsi-
bility, over a long time period. These data, along with the
meteorological and climatological archives of the scientific
institutions, constituted the basis for the definition of the
warning thresholds. Each country defined its own thresh-
olds based on specific local characteristics, as for example,
mean weather conditions, geomorphology, people employ-
ment, etc. Furthermore, some countries set the same val-
ues for the various sub-areas, while others opted for differ-
ent values. As for the levels for issued warnings, it was de-
cided to adopt the three-level warning system utilised by the
Network of the European Meteorological Services in Me-
teoalarm (http://www.meteoalarm.eu), viz. yellow, orange
and red, since internet users and local authorities are already
familiar with this subdivision. More specific details on the
thresholds defined, for each parameter and for each study re-
gion, can be found in the above mentioned papers of the same
special issue as well as on the web site of the project.

The target areas of the project are: Epirus (northwest-
ern Greece), Puglia and Calabria (southern Italy), Malta and
Cyprus (Fig. 1). The main advantage and innovation of the
present work is the issuance of warnings for sub-divisions
of the above areas (up to 25×25 km) that are much smaller
than the target regions considered in Meteoalarm and in other
national warning systems. It is obvious that, although the
probability of success of a warning of, for example, heavy
rainfall over a large area (e.g. 150×150 km) is a priori higher,
in practice it is not as useful as a warning issued for par-
ticular sub-areas alone. The number and the size of the
sub-areas of each country (or region) were also defined in-
dependently by the partners, taking into account their mor-
phological and population characteristics. Thus, the moun-
tainous northwestern Greece was divided into 16 sub-areas,
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Fig. 1. The target areas of the RISKMED project (in yellow).

southern Italy in 14 (3 in Puglia, 6 in Calabria, 1 in the Adri-
atic Sea, 3 in the Ionian Sea and 1 in the Tyrrhenian Sea),
Malta in 9 (1 over the islands Malta and Gozo and 8 over
the sea areas around them) and Cyprus in 9 (1 covering the
central part of the island, 1 covering the sea only south of the
island and 7 covering the coastal areas).

For a successful EWS, high resolution weather forecasts
are carried out for the areas above, adopting a nesting tech-
nique using two or three domains. The inner domains have
typically a 2–4 km horizontal grid increment. Different op-
erational and research weather models are employed since
some partners have been using their own models (with a
lower resolution) for a long time. The models used are
MM5, BOLAM, MOLOCH, WRF, and MARIA/ETA. All
models are initialized using the 00:00 UTC gridded analy-
sis fields and 6-h interval forecasts (0.5 or 1-degree lat./lon.
resolution) provided by the Global Forecast System (GFS)
of NOAA/NCEP (USA). The simulations for the inner do-
mains are provided at 2 or 3 h interval for lead times up to
48 or 72 h. Forecasts verification, a very important process
for such a forecasting system, has been also carried out and
is provided in the aforementioned RISKMED articles pub-
lished in the same issue.

The models, implemented for each target area, are as fol-
lows:

i) For the application in the Epirus region, the non-
hydrostatic model MM5 v. 3.6, (Dudhia, 1993) is used.
MM5 allows the selection among a large number of pa-
rameterization schemes of various physical processes.
In the present study, the microphysical scheme de-
scribed by Schultz (1995) and the convective para-
meterization scheme of Kain and Fritsch (1993) were
adopted. After testing the implementation of many
schemes, this selection was found to be the best for the

Greek area (Kotroni and Lagouvardos, 2001, 2004). For
the atmospheric boundary layer, the scheme of Hong
and Pan (1996), known as MRF scheme, is used. The
selection of MRF scheme was based on findings of
Akylas et al. (2007), who compared the MM5 opera-
tional forecasts over Athens with three different atmo-
spheric boundary layer schemes for the warm period
of 2002. They found that the MRF scheme produced
the best forecasts in terms of near-surface temperature.
Weather forecasts are performed on a daily basis, using
the following one-way nesting strategy: grid 1 (24 km
horizontal grid increment) covers most of Europe and
the Mediterranean, grid 2 (8 km horizontal grid incre-
ment) covers Greece and the surrounding sea areas,
while grid 3 (2 km horizontal grid increment) covers the
Epirus area and the northeastern Ionian Sea. Grids 1
and 2 simulations cover a 72-h period while grid 3 a
48-h period.

ii) For the application in southern Italy, the two indepen-
dent modelling systems BOLAM-MOLOCH and WRF
have been implemented. The hydrostatic model BO-
LAM and the non-hydrostatic model MOLOCH have
been developed at ISAC-CNR as a tool for short-range
weather prediction and research studies. A detailed de-
scription of the modelling systems is found in Davo-
lio et al. (2007). The Weather Research and Fore-
casting (WRF) Model (Michalakes et al., 2005; Ska-
marock et al., 2005; see alsowww.wrf-model.org) has
been implemented selecting the Thompson et al. (2004)
microphysics, the Kain and Fritsch (1993) convective
scheme and the Yonsei University (YSU) boundary
layer scheme (Hong and Pan, 1996). The implemen-
tation of a dual-model chain allows for a more flexible
approach and for a direct comparison of the model out-
puts. Similar domains and resolutions have been cho-
sen for the two different modelling systems. The largest
domain (16 km horizontal resolution), which covers ap-
proximately the central Mediterranean basin, represents
the integration area for BOLAM and WRF (coarse res-
olution domain). The inner domain (4 km horizontal
resolution) covers the entire southern Italy and adja-
cent seas, covering the Puglia and Calabria regions.
The higher resolution simulations are provided by a
one-way nesting of MOLOCH into BOLAM and a two-
way self-nesting for WRF. For the low-resolution inte-
gration (BOLAM and WRF outer grids), moist convec-
tion is parameterized, while for the higher resolution
grid (MOLOCH and WRF inner grid), the deep-moist-
convection parameterization is switched off. The fore-
cast range is 72 h for all the three models. With a similar
implementation, the modelling systems were able to
simulate in an accurate way some extreme weather
events over Puglia region (Davolio et al., 2009; Migli-
etta and Regano, 2008).
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Table 1. Operational features of the implemented models.

Target areas Models – Grid resolution Boundary conditions

W
E

AT
H

E
R

M
O

D
E

LS
MM5 (Europe – 24 km×24 km)

NW Greece MM5 (Greece – 8 km×8 km) GFS
MM5 (Epirus – 2 km×2 km)

S. Italy

BOLAM (C. Mediterranean – 0.15◦×0.15◦)

GFS
MOLOCH (S. Italy – 0.035◦×0.035◦)
WRF (C. Mediterranean – 16 km×16 km)
WRF (S. Italy – 4 km×4 km)

Malta
MARIA/ETA (Mediterranean – 0.17◦×0.17◦)

GFSMARIA/ETA (C. Mediterranean – 0.042◦×0.042◦)

Cyprus
BOLAM (E. Mediterranean – 0.21◦×0.21◦)

GFSBOLAM (Cyprus – 0.07◦×0.07◦)

W
AV

E
M

O
D

E
LS Ionian Sea

WAM (Mediterranean – 0.25◦×0.25◦) BOLAM
WAM (Ionian Sea – 0.0625◦×0.0625◦) MOLOCH

Maltese islands
WAM (Mediterranean – 0.5◦×0.5◦)

MARIA/ETAWAM (C. Mediterranean – 0.125◦×0.125◦)

Cyprus
WAM (Mediterranean – 0.25◦×0.25◦)

WRFWAM (E. Mediterranean – 0.0625◦×0.0625◦)

iii) For the application in the Malta area, the MARIA Malta
Atmospheric forecasting system – consisting of a chain
of meteo-marine models with downscaling to high res-
olution sub-domains – has been set up for the region
north of 34◦ latitude in the Sicilian Channel, and com-
prising of the Maltese Islands. The atmospheric fore-
casts are based on the ETA hydrostatic limited area grid
point model with a “step-mountain” vertical coordinate
system. The prognostic variables are temperature, wind
(u and v components), specific humidity, surface pres-
sure and turbulent kinetic energy. The downscaling of
atmospheric conditions to the sub-regional scale is done
by running the model in two nested steps with succes-
sively embedded model configurations down to a reso-
lution of 1/24◦ (∼5 km) over the central Mediterranean
area, and with outputs every 3 h.

iv) For the application in Cyprus, the BOLAM model de-
scribed by Buzzi et al. (1994, 1997, 1998) and Buzzi
and Foschini (2000) is used. It is a hydrostatic model
on an Arakawa C grid (rotated lat./lon. coordinates).
BOLAM uses an explicit microphysical scheme with
two water and three ice species similar to that of
Schultz (1995) as well as the convective parameteri-
zation scheme proposed by Kain and Fritsch (1993),
with implementation of the modifications suggested by
Spencer and Stensrud (1998), as it concerns the delay of
downdrafts in newly developed convection. For the op-
erational implementation of BOLAM at the Cyprus Me-
teorological Service, two grids are used: the coarse grid
with a 0.21◦ horizontal grid interval (∼23 km), covering

the area of the Eastern Mediterranean and the fine grid
with 0.07◦ horizontal grid interval (∼7 km), covering
the area of Cyprus and the surrounding seas.

A summary of the operational features of the above models
is presented in Table 1.

Another vital point for the construction of the EWS was
the definition of the time interval of the warnings. Similarly
to the weather forecasts, warnings covering of 24-h intervals,
with no further time disaggregation, are likely to be success-
ful but they are hardly ever helpful. On the other hand, warn-
ings issued for very short time intervals (e.g. every 1 or 2 h)
may not be very accurate in time. Therefore, it was eventu-
ally decided to issue warnings for 6-h intervals.

Thus, when the value of a meteorological parameter
is forecast to exceed specific thresholds, at one or more
grid points of a sub-region, during a 6-h period, a yel-
low, orange or red warning is issued for this particular sub-
region, depending on the severity of the event. The warn-
ings of precipitation (rain, snow, thunderstorm) refer to the
6-h period ending at the indicated time (e.g. a rainfall warn-
ing for the 21:00 local time (LT) refers to the period 15:00–
21:00 LT). The warnings for temperature and wind refer to
the indicated validity time. When necessary, it is also pos-
sible to set two warnings for the same sub-area at the same
time but no more than two in order to avoid confusing the
public. For example, in a case of strong winds, snowfall and
very low temperature forecast, only the first two warnings
are presented as they are considered to be more significant
inasmuch as the existence of a low temperature warning is
indirectly inferred by snowfall. Some pairs of warnings have
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VERY LOW TEMPERATURE VERY HIGH TEMPERATURE HEAVY RAINFALL 

   

THUNDERSTORM SNOW STRONG WINDS 
 

 
 
 

been excluded for similar reasons. For instance, snowfall at
higher altitudes and rainfall at lower altitudes, in the same
sub-area, are never reported together. Snowfall alone is re-
ported since it is considered the more “hazardous” parameter.
However, as this case is not an exceptional one but it is rather
the rule, especially in mountainous sub-areas, some altitude
thresholds have been set for snowfall alerts in order to avoid
alarms referring to regions characterised by almost total ab-
sence of human activity. For example, in the very moun-
tainous sub-areas of Epirus, with summits around 2500 m,
a snowfall alert is issued only when it is forecast to occur
below 1000 m, where most human activities take place. Sim-
ilarly, a snowfall alert in the coastal sub-areas is set only in
case of snow forecast below 400 m.

Apart from the alert set, a critical point in an EWS is the
way the alert is presented to the public. RISKMED offers a
user-friendly graphical platform by utilizing six simple sym-
bols, easily understandable by everybody. The six symbols
are presented in Table 2 and they are displayed on a yellow,
orange or red background indicating the level of the warning.

As previously mentioned, there is another series of alerts,
byproducts of the weather forecast, which complete the
EWS. These are alerts for human discomfort in cases of
warm or cold spells (heat waves or cold outbreaks) and for
weather conditions favouring fire spread (Table 3). For this
reason, each partner has utilized a discomfort index as well
as a fire weather index derived from its own forecast out-
puts (temperature, wind, humidity etc). For these indices,
three thresholds of alerts have also been defined, similarly to
the weather alerts. The formulas defined by the US National
Weather Service have been adopted. The Wind chill Index
is calculated based on wind speed and air temperature (Os-
czevski and Bluestein, 2005). The Heat Index computation
is based on air temperature and relative humidity (Steadman,
1979). The Fosberg Fire Weather Index is calculated based
upon equilibrium moisture content and wind speed; thus, its
dependence is mainly on wind speed, relative humidity and
temperature (Fosberg, 1978).

In parallel to the weather models, the WAM sea wave
model is also operational to forecast wave height and direc-
tion. The WAM model, developed in the 80s by an interna-
tional group of scientists, is a well-established advanced third

Table 3. The symbols of the human discomfort and the fire weather
alerts.
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Symbols 

   

SULTRY CONDITIONS CHILL CONDITIONS FIRE WEATHER CONDITIONS 
 

generation wave model. It is based on the spectral description
(frequency and direction) of the wave conditions at the nodes
of a grid covering the area of interest. Contrary to the previ-
ous models, the evolution of the spectra is evaluated only on
the basis of physical principles (generation, nonlinear inter-
actions, white capping), making the model suitable for appli-
cation at both oceanic and local scales. It is presently used
by most of the main meteorological and oceanographic cen-
tres around the world. A full description of its characteristics
and performance can be found in Komen et al. (1994) and
Janssen (2008). The requirement of the high resolution for a
better evaluation of the meteorological and sea conditions led
to the use of a nested procedure. One coarse grid has been
used to cover the Mediterranean, which can be considered as
a closed basin without any influence from the Atlantic Ocean,
while for the Ionian Sea a higher resolution nested grid has
been adopted. The results of the forecast cover 72 h and pro-
vide at 3-h intervals the wave conditions with a resolution of
about 7 km.

Especially for the Sicilian Channel and the areas approach-
ing the Maltese Islands, significant wave height is also used
as a seventh alert with three levels. The wave forecast-
ing system uses the 3rd generation WAM Cycle 4 spectral
wave model. The model is forced by surface wind from the
MARIA/ETA atmospheric model, and runs daily to produce
a 72-h forecast on a high-resolution grid (1/8◦) over the re-
gion. The model set-up is based on the following run-time
parameters: 30 frequencies (in the range from 0.041772 Hz
to 0.662640 Hz), 24 directions (every 15◦), 3 output grids,
4916 sea points, and 3-h outputs. The main output param-
eters are: significant wave height, mean wave direction and
frequency, and total sea state.

In Cyprus, the WAM model operates for the entire
Mediterranean Sea. It is supported by the 10 m winds (grid
length 0.5◦) from the WRF atmospheric model and has a grid
length of 0.25◦ (soon it will also operate for an inner do-
main with a grid length of 0.0625◦, covering the Seas around
Cyprus). The model runs once daily based on 00:00 UTC
initial data, and has a 3-h step and a forecast head of 72 h. It
has the ability to run from a cold environment, considering
the wave height as zero, or from a warm environment con-
sidering a certain wave height in its initial state.

All the above products plus some more valuable informa-
tion are presented in the official web page of the project as
explained in the next section.
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Fig. 2. The home page of the official web site of RISKMED (http://www.riskmed.net).

3 Products

On the web page of the project,http://www.riskmed.net,
(Fig. 2) there are links for experienced meteorologists as well
as for the public; viz. there is detailed scientific weather fore-
cast information as well as some simplified information for
users not familiar with meteorological terminology. From
the main page, which is also the Greek page, the users can
easily connect to other countries’ websites, which are built
on the same structure. The final RISKMED products, i.e. the
EWS, are highlighted in orange on the left-hand side of the
page. These are the RISK MAP, which exhibits the weather
alerts and the HUMAN/FIRE RISK MAP, which exhibits the
human discomfort and fire weather alerts. In Fig. 3, some
examples of the RISK MAPS are presented for winter 2008–
2009. In Fig. 3a (northwestern Greece), it is seen that there
is an alert on each sub-area. These alerts may not be syn-
chronous within the 48-h period forecast, but the user can
easily see the time of the alerts as well as the following alerts
for each sub-area by clicking on it. In the event that two

simultaneous alerts are issued for the same sub-area, the cor-
responding symbols will be seen flashing on and off. In this
example, strong winds are expected on the mountain Pindus
range, low temperatures in the mountainous and inland sub-
areas and heavy rainfall near the coasts. The rainfall alerts
are issued at various levels as the rain symbol is presented
either on a yellow, or on an orange or on a red background.
The defined thresholds (in this case 8-, 15-, and 30-mm/6-h,
respectively) can be seen in the RISK MAP HELP link which
is displayed under the EWS links. In the case of Fig. 3b
(southern Italy), yellow wind and rain alerts are issued for
the Ionian and the Adriatic Sea, yellow and orange rain alerts
for Puglia, while no severe weather events are forecasted for
Calabria and the Tyrrhenian Sea. Figure 3c (Malta) shows
that yellow and orange wave alerts (2- and 3-m height, re-
spectively) are issued for the seas while a yellow wind alert
is issued for the Maltese Islands. In Fig. 3d (Cyprus), yellow
thunderstorm warnings are issued for three sub-areas (5–12-
mm/6-h, with at least 50% of precipitation being convective),
while all the levels of wind alert are displayed for the other
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Fig. 3. Some winter examples of weather alerts for northwestern Greece(a), southern Italy(b), Malta (c), and Cyprus(d).

sub-areas (wind speed higher than 7, 8, and 9 Beauforts, re-
spectively). As far as the human discomfort and the fire
weather alerts are concerned, a summer 2009 example for
Epirus is given in Fig. 4. It shows that human discomfort,
arguably due to a heat wave, prevails in the southern sub-
areas. Especially in the Arta region (sub-area 4), which is
mainly inland, not directly neighbouring the Ionian Sea, the
conditions are worse and, therefore, the alert is orange. In the
sub-area 9, a yellow fire alert is generated, arguably due to a
harmful combination of temperature, wind and humidity.

The RISKMED web page also hosts other useful meteo-
rological information apart from the EWS alerts. The “fore-
cast” link leads to numerous forecast meteorological maps

over different domains (European, national, local) for the
surface and the upper atmosphere. The accessible parame-
ters are: sea level pressure, 10-m wind, 500-hPa geopotential
height, 850-hPa temperature, 300-hPa geopotential height
and wind speed, cloud top temperature, and 6-h accumulated
precipitation. In the same link, the WAM wave model results
can also be found. An example of a wave height map for the
Ionian Sea is given in Fig. 5. It is seen that rather high waves
(significant wave height 5–6 m – deep orange colour) are ap-
proaching the coast of Calabria from the southeast, while
lower waves (2–3 m – light green colour) are entering into
the Adriatic Sea through the Otranto Strait.
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Fig. 4. A summer example of human discomfort and fire weather
alerts for Epirus.

 1

 
 Fig. 5. An example of the WAM wave height model output for the

Ionian Sea.

Beside the forecasts, real-time data from the lightning de-
tection system ZEUS, which is operated by the National
Observatory of Athens (Kotroni et al., 2008; Lagouvardos
et al., 2009), is also displayed for each country (figure not
shown). Also, a series of real-time or last-hour surface ob-

servations (temperature, wind and weather phenomena) from
automatic and manned weather stations over the area of ap-
plication are presented. Finally, the latest satellite picture
over the Mediterranean from the METEOSAT Second Gen-
eration satellite of EUMETSAT is available.

4 Conclusions

RISKMED EWS constitutes an innovative tool available to
the staff of regional authorities and civil protection agen-
cies of the areas involved in the project, implemented in
order to facilitate their duty. It provides the end-users
with state-of-the-art-accurate information about the time and
place of a potential hazard provoked by adverse weather
conditions. The social benefits to be had from the opera-
tional use of the early warning system are straightforward,
not only for the local population but also for the economic
life of the regions (transportation, agriculture, tourism, etc.).
Such benefits are expected to further increase since the sys-
tem has remained operational after the completion of the pro-
gramme. Moreover, this prolonged operation will also serve
to demonstrate the system to the authorities of other Euro-
pean regions who may eventually implement a similar sys-
tem themselves.
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