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WHAT IS A WEB-GIS

Web GIS, or Web-Based Geographic Information Systems, are GIS platforms that utilize
the World Wide Web for the storage, visualization, analysis, and distribution of spatial
information via the Internet. The overarching goal of this technology is to allow users to
dynamically access, share, and manipulate geospatial data on the web no matter the
platform or protocol.



GEOPORTALS

Italian National Geoportal

Geoportal of European Environment Agency

A geoportal is a type of web
portal used to find and
access geographic
information (geospatial
information) and associated
geographic services (display,
editing, analysis, etc.) via the
Internet.

Geoportals are important for
effective use of geographic
information systems (GIS)
and a key element of a spatial
data infrastructure (SDI).



GEODATABASE AND WEB-GIS DEVELOPMENT

ARCHIMEDE Web-GIS platform



GEODATABASE DESCRIPTION

Kushabaha et al., 2024



GEODATABASE DEVELOPMENT 

The ARCHIMEDE geodatabase was initialized by separating extratropical 
cyclones and Mediterranean tropical-like cyclones

Mediterranean tropical-like cyclones were categorized based on
their wind speed and mean sea level pressure (MSLP), following
the standards of the German Meteorological Service, which
proposed an unofficial classification based on the average peak
wind speed of intensity v, following the Saffir–Simpson scale for
tropical cyclones

A dataset of 51 Mediterranean cyclones



GEODATABASE STRUCTURE



GEODATABASE DEFINITION

Cyclone tracks and position derived from MSLP
extracted from ERA-5 reanalysis, with tracks and
positions based on every 6 h mean sea level
pressure

Wind speeds extracted from ERA-5 reanalysis,
considering the eastward wind component (U
wind) and the northward wind component (V
wind), 10 m above the surface with an hourly
temporal span



GEODATABASE DEFINITION

Seismic Data

geomorphological data

Hydrodynamic models



BASE MAPS

ESRI World Topgraphic map

Google Satellite



GEOMORPHOLOGICAL DATA

Qendresa 2014
Zorbas 2018
Ianos 2020
Apollo 2021



COASTAL GEOMORPHOLOGICAL DATA



COASTAL GEOMORPHOLOGICAL DATA



COASTAL GEOMORPHOLOGICAL DATA



COASTAL GEOMORPHOLOGICAL DATA



COASTAL GEOMORPHOLOGICAL DATA

Structure of network (a) Network 
Architecture of CNN developed for 
assessing tidal values from video 
frames; (b) Inception module with 

dimension reductions used to 
decrease the computational expense 

(Scardino et al., 2022, Remote 
Sensing).



COASTAL GEOMORPHOLOGICAL DATA

Storm surge assessed through 
CNN during Medicane Zorbas

Storm surge assessed through
CNN during storm of March 2021

Storm surge assessed through
CNN during storm of April 2021.

Storm surge assessed through
CNN during Medicane Ianos.



COASTAL GEOMORPHOLOGICAL DATA

Evidence of fresh rockslide sediment and debris along the steep western coastline of 
Lefkada island: a) pre-event photo, b) post-event photo, after Medicane Ianos



OTHER GEOMORPHOLOGICAL DATA



OTHER GEOMORPHOLOGICAL DATA

Riverbank erosion – slope failure that 
blocked the road during Medicane Ianos. 

Karitsiotis river bridge, south of 
Belokomiti, Plastira Lake. 



OTHER GEOMORPHOLOGICAL DATA

Manifestation of debris flow outside of Fiskardo village: a,b,c) stream incision along the 
debris flow track.



SEISMIC DATA

In geophysics, geology, civil engineering, and related disciplines, seismic noise is a
generic name for a relatively persistent vibration of the ground, due to a multitude of
causes, that is often a non-interpretable or unwanted component of signals recorded
by seismometers.

Microseism is the most continuous and ubiquitous seismic signal on Earth, and is mostly
generated by the sea - solid Earth interaction.

From Beucler et al. (2015)

Secondary microseism (SM):
5-10 s (half period of ocean waves)
nonlinear interaction of waves in
opposing directions
deep/shallow water
high amplitude

Wave Wave



SEISMIC DATA

seismic data recorded by
• 104 seismic stations installed along the

Italian coastal areas, in the Sicily channel
coastlines, in Corsica Island and along
the Greek and France coastal areas (a)

• 15 seismic stations installed in Etnean
area (b)



SEISMIC DATA



SEISMIC DATA



SEISMIC DATA



SST DIFFERENCE DATA

Trend of SST recorded prior to the
occurrence of Medicane Zorbas.

SST is suggested to be an important factor in
the mature stages of cyclone development.
According to Pytharoulis13
and Miglietta et al.31 high SSTs promote
stronger sea surface fluxes and,
consequently, stronger latent heat release
due to convection needed for Mediterranean
hurricane intensification.



SST DIFFERENCE DATA

SST time series data from 1969 to 2023 were evaluated
using satellite and reanalysis data to assess the SST
changes associated with selected cyclones in the
Mediterranean (a total of 52 events).

SST SST data associated with the
occurrence of Mediterranean
cyclones using data reanalysis
and satellite observations. The
“thermal drop” was defined as the
difference between the SST 10 days
prior to cyclone occurrence and at
the end of the cyclone’s lifetime. We
chose to measure the SST 10 days
before the event to allow us to
characterize temperature drops in
the environment prior to the
occurrence of Mediterranean
hurricanes

- Mediterranean Sea Physical Reanalysis (CMEMS MED-Currents Copernicus Marine Environment
Monitoring Service (CMEMS), product available from 1987 to 2023
– European Centre for Medium-Range Weather Forecasts (ECMWF) reanalysis v5 (ERA5 from
Copernicus Climate Change Service: SST values extracted from 1969 to 1985
– Satellite data observation from CMEMS Reprocessed (REP) Mediterranean (MED) dataset: available
from 1982 to 2023.
– Data from the International Argo program, part of the Global Ocean Observing System



SST DIFFERENCE DATA

Mediterranean tropical depression and
disturbance events did not exhibit any
significant thermal drops, and in some
cases, the SST even increased during
these events

The weather systems associated with the
greatest thermal drops were the
Mediterranean hurricanes, with thermal
drops in a range of 2–3 °C.

The most intense cyclones were
characterized by a thermal drop equal to
or greater than 1.6 °C

The SST time series also highlighted the
onset of thermal drops a few days before
the early stages of Mediterranean
hurricane formation. In contrast,
Mediterranean tropical storms and extra-
tropical cyclones exhibited thermal drops
slightly later, mostly during the early
phases of the cyclone’s lifetimes



HYDRODYNAMIC MODELS 

Numerical model of 
water level performed 
in Delft3D FLOW for 
Medicane Zorbas.

Numerical model of 
significant wave height 
performed in Delft3D 
WAVE for Medicane
Zorbas.



HYDRODYNAMIC MODELS 
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HYDRODYNAMIC MODELS 



FURTHER DEVELOPMENTS

Enrichment of the Geo-database

Providing WMS service



Thanks

giovanni.scicchitano@uniba.it

www.archimedemedicane.it

mailto:giovanni.scicchitano@uniba.it
http://www.archimedemedicane.it/




COASTAL GEOMORPHOLOGICAL DATA

IMAGE FRAME (i)

IMAGE FRAME (i+1)

RGB to intensity

RGB to intensity

Optical Flow Farneback

Flow vectors

WAVE PARAMETERS:
Wave flow - wave height

– wave period



COASTAL GEOMORPHOLOGICAL DATA

Applications of Optical Flow during the impact of Medicane Zorbas



COASTAL GEOMORPHOLOGICAL DATA

Time series of wave height assessed through Optical Flow 
(Scardino et al., 2022, Remote Sensing).
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