1.

INTRODUCTION

MARSec (Mediterranean Agency for Remote Sensing and environmental control) is a satellite
monitoring center which aims at providing, mainly to public bodies, products and valueadded services obtained from satellite data. Data are received, processed, stored and distributed directly by the Agency.
Data processing is performed by MARSec; signals received
from satellites are transformed into "products/services", or
into data ready to be analyzed or used in various applications by public bodies. MARSec operates at regional, national, and international level. Indeed, remotely sensed
data cover the whole Mediterranean area, Northern Europe and North Africa.
MARSec was founded as a public agency owned by the
Province of Benevento. The executive project was entrusted to the University of Sannio that was responsible for overseeing the creation of its infrastructures and supplying the center with appropriate technological equipment. Later, in 2002,
the project was also financed by Campania Region. In 2006, the Agency became a
company, MARSec S.p.A. The share capital is totally owned by the Province of Benevento,
that is also the founding member (MARSec is an in-house providing company).
MARSec S.p.A. was created to manage the satellite center and to provide professional services to public bodies. On the basis of that previous experience and through the recruitment of
the qualified staff trained during that previous phase, the new company inherited the knowhow to receive and process satellites data. This is a unique case in Italy and, probably, there
are very few companies of this type in Europe.
In 2006, a new national Law was passed. According to this Law (article 13, Decree Law No. 223 of
July 4, 2006), in-house companies are allowed to
provide services only within the territory controlled
by its owner (a public body). For this reason, the
Province of Benevento was required to verify whether it was authorized to keep the ownership
(totally or partially) of MARSec shares (i.e., the
share capital of its in-house company). On 31 December 2010, the Province established that it did
not have the requirements to be the owner of
MARSec shares since MARSec activities are not
strictly necessary to the pursuit of the institutional
goals of the Province. Therefore, the Province decided to sell its company shares to third parties (the Province will transfer 49% of its shares in 2011
and 100% within 2013 ). The tender has been published in Summer 2011 and from January 2012 MARSec has a new private shareholder, GeoNetSAT, a NewCo formed by GeosLab Srl and
Golem Software Srl, two companies specialized in providing products and services for Public
Administrations. The new private partner has also acquired the right, within two years, to exercise its option to acquire 100% of the shares of MARSec.
GeosLab has got the 70% of GeoNetSat, while Golem has the remaining 30%.
GeosLab was founded with the aim at organizing a center for digital mapping production
and for development of GIS based applications (Geographic Information System).
Through significant investments in R&D, in few years the company, with seat in Morra de San-

ctis (AV), was able to consolidate an important know-how and is planning development both
in national and in international field. Today GeosLab gives high priority to the creation of a
center of excellence in Campania in the field of environmental monitoring and control of territory. At the end of 2010 GeosLab was among the promoters of a network of enterprises called
GeoNetCom.
A lot of important companies, with offices in Pisa, Milan, Trento, Tunis, Geneva, etc..., are a part
of this network and are involved in several initiatives. It has been also created a new company
in Tirana (Albania) and the same is happening in Algeria, to cover the many opportunities for
business development in the Balkans and North Africa.
The investment plan provided by the new company for MARSec is 1,000,000 Euros in the next 2
years. Between 2012 and 2013 is expected to purchase a new, larger satellite antenna, which
will be installed at the new MARSec offices (in an area named “International School of Environmental Diagnostics” - about 2 km from Benevento and along the highway for Naples - Bari).
The existing International Partnerships that have assured to MARSEC some important certifications (NASA, Canadian Space Agency and IMAGESAT) and the exclusive contract - in Italy - for
the management of acquisitions of Israeli high-resolution optical satellite EROS B (70 cm) were
significantly enhanced with the entry of new shareholder. GeosLab, in fact, has signed a cooperation agreement for developing Italian and international market in the field of satellite images and of specialized software platforms, with the PASCO Group, an international holding
(based in Japan) operating in the detection of spatial data using a fleet of owned aircrafts
(through its subsidiaries, such as AERODATA B.V.) and a constellation of several satellites.

2. VALUE PROPOSITION
MARSec is a point of reference for public bodies in the field of remote sensing, environmental
monitoring, and protection from natural and man-made hazards. It also provides tools to have a better knowledge of the territory and to monitor its changes continuously.
MARSec mission is to provide effective and useful services to meet the needs of the surrounding environment and to monitor the delicate ecosystems where we live and where future
generations will live.
MARSEC aims to create "Complete Information Systems"
able to integrate information and data from different
sources and to provide real-time (or near-real time) answers for the decision-making process at political and
operational level. Satellite and local remote sensing, indeed, can significantly contribute to the creation of a
knowledge-based society, one of the goals that the EU
aims to achieve by the end of the decade (in the picture above a meeting in Benevento with a group of NASA
researchers).
Following these purposes, MARSec aims to gain a significant market share starting from southern and central Italy, and to obtain greater visibility and a stronger role at national and international level.
To achieve these goals, MARSec is consolidating its structure and its ability to stand out from
other competitors. At the same time, the company is creating new partnerships and implementing new policies of knowledge and tool sharing in order to network with other territorial
and environmental monitoring centers, in the European Union and in the rest of the world.
We can thus summarize the key points of MARSec strategy:
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•
•

•
•
•

•

•
•
•
•
•

Enhancement of international certifications owned by the satellite station
Enhancement of exclusive marketing for satellite data
Greater attention to the promotion of projects considered as "best practices" by its customers, in order to:
◊ export winning models in other contexts;
◊ consolidate its results through medium and long term services to be provided in the areas involved by previous projects and experimentations.
Protection of MARSec intellectual property and its new projects.
Creation of a platform for information exchange (via the Internet), focused on data and
knowledge sharing in the field of territorial monitoring.
Investment of time and resources in product and process innovation in order to achieve
other product/customer/market combinations, different from the ones provided by competitors;
Entering networks of national and international centers, in order to address risk issues in a
comprehensive way, becoming a new player with the characteristics of a research
center, an R&D industrial department, and a territorial management agency;
Design and engineering of prototypes and processes for testing and measurements in order to verify models with analog and digital results;
Transfer of knowledge to the local, regional and national entrepreneurial economy;
Improvement of Higher Education System;
Promoting partnerships with leading economic actors (banks, software houses, technological partners, etc.);
Use of intellectual and economic resources to optimize professionalism, flexibility and ability to operate.

3.

ANTENNAS

MARSec is equipped with two antennas. The implementation of systems and satellite tracking
have been entrusted, after an international tender, to the Californian company, Sea Space.
The largest antenna is based on a structure of several meters in
height built by the local company Michelangelo Lombardi. At
the top, a "radome" (coverage that lets pass electromagnetic
signals, aesthetically similar to a large ball) protects the parable
from bad weather. The antenna, 4.5 meters in diameter, can
move itself on three axes. Each time a satellite is on the horizon
(the footprint "covered" by MARSec), the antenna catches and
follows it until it sets or disappears from the horizon. After the
"chase" and the acquisition, the antenna goes back in place
until next step. All these movements are managed automatically by a computer system. The antenna could be considered
an application of binomial art-science. SeaSpace technology,
in fact, is housed in a structure designed by the artist Salvatore
Paladino, consisting of three columns. The first, based circular,
has stairs; The other two, a triangular basis, are like columns, almost as a portal, and suggest the idea of an imaginary temple
with their load of symbolic elements, color and form. The cube in
the center of the building balances the volumes. On every face of
the cube there are the written “water”, “earth”, “fire”, the basic elements of the monitoring. The colors remind the peace flag in an ideal embrace between the earth and the sky.

3.1 SATELLITES AND GROUND SENSORS
MARSec is a direct readout station that, through its antenna, receive data directly from satellites. The processing is entrusted to the MARSec staff that turn the signals received into
"products", or into data ready to be tested or used in various applications.
Through agreements and contracts, currently MARSec receives data from several satellite owned by some international research centers or
space agencies. For environmental monitoring on a
large scale, MARSec receives data from NASA satellites - "Terra" and "Aqua" - launched by the United States for studying global changes of the Earth. For this
reason, the station is part of the NASA project called
Earth Observing System (EOS). This Project put together all the direct readout station in the world that receive NASA satellites. Putting together what every
station can see in its footprint, it is possible to have a
general idea of the whole globe.
The footprint of MARSec (from northern Europe to
North Africa, from Portugal to the Middle East), allows
to MARSec to be a point of reference in the Mediterranean basin.
The sensors on board of these satellites are called
MODIS. They can generate different products divided, for convenience, in products for Land monitoring, Ocean monitoring, and Atmosphere monitoring.
MARSec receives data also from the constellation of
satellites that belong to the NOAA. These were born
as meteorological satellites. They are equipped with
AVHRR sensors and have five channels with which it
is possible to analyze NDVI (vegetation indices) and
fires. Even in this case, satellites transmit data for monitoring on a large scale.
For high-resolution images, however, MARSec signed, on August
4th 2005, an agreement with the
Israeli society Imagesat International NV, owner of "Eros-A" and
"Eros-B" satellites. The agreement
grants MARSec to acquire images
from these satellites. MARSec is
the only dealer in Italy for Public
Administrations. Eros capture highresolution images (from which it is
possible to distinguish roads and
houses). The "Eros-A" resolution is
about 1.8 meters, while that of
"Eros-B", launched on April 25th 2006, is approximately 70 cm. EROS products can be used for
planning purposes, to control the territory, for urban and agricultural planning, civil protection, cartography updating, etc.

Finally, on February 16th 2006, was signed the agreement with
the Canadian Space Agency for the receipt and use of Radarsat-1 data. In this case, the sensor on board is a Synthetic Aperture Radar (SAR). SAR works in the microwave region of the electromagnetic spectrum and, therefore, may acquire in any
climatic conditions because it is able to penetrate the cloud
coverage. With Radarsat-1 data it is possible to obtain products
useful - more generally - to users involved in the control of territory and planning of human activities. In particular, through a
special procedure (differential interferometry) it is possible to obtained useful products to monitor areas affected by landslides
or by active deformation phenomena related to various geological phenomena. Other application are the detection of oil
spill in the sea, the subsidence of buildings and the wind maps.

4.

MAIN PRODUCTS AND SERVICES

4.1 THE EPOD PROGRAM: EXCLUSIVE PASS ON DEMAND
The EPOD Program (Exclusive Pass on Demand) for EROS B satellite owned by IMAGESAT INTL
(an Israeli company) is a unique commercial product. No other satellite operator in the field
of Earth Observation and high resolution optical sensors is able to provide a similar service in
Italy or Europe.
Indeed, MARSec competitors have a Price List through which customers can order the acquisition of single images, while timing for delivery is governed by a Policy that is different for every provider. No other provider in Italy and Europe allows customers to book and acquire
the whole satellite orbit wherever and whenever required during the passage of the satellite.
Moreover, direct competitors of EROS B, such as the U.S. satellites Quickbird, GeoEye 1 / 2
and WorldView 1 / 2 are often used for military purpose and, consequently, they have a limited ability to capture and quickly distribute images for civil purpose.
On the contrary, the EPOD program allows users to manage both acquisition planning and
image reception for a pre-established number of orbits. In other words, the customer has a
direct control over the satellite for a specific number of passes, as if he had rented the satellite for his own needs. The customer can choose in advance and report to ImageSat the orbits
he wants to control. For the selected passes, the customer is responsible to plan the acquisition targets and to transmit them. Images will be collected for the customer’s exclusive use,
unless otherwise agreed with ImageSat. In 2008, MARSec S.p.A. signed a specific Agreement
with ImageSat International. The above Agreement regulates the exclusive right to acquire
and distribute EROS B satellite imagery in Italy. The Agreement also grants MARSec the right
for MPS (Mission Planning System) and to perform the Tasking Program for a large number of
orbits/year; currently, the maximum concentration of targets is in the South of Italy.
MARSEC has, therefore, the exclusive right for the activation of EPOD program with the following features:
•
Exclusive right to receive data of a large number of passes, selected by MARSec, along
the EPOD footprint.

•
•

Capability to prepare - directly at MARSec - the programming commands for the satellite, related to the selected passes ('near-real time' procedure).
Exclusive right to download and sell images obtained from satellite data for any civilian
use in Italy.

An interface of the Mission Planning System used by MARSec to program EROS B

The above Agreement grants MARSec the right to acquire images from this satellite as the
only dealer in Italy. Moreover, EPOD ground station of Benevento will be the only station allowed to receive EROS B in Italy. The activities conducted by Carabinieri, Financial Police,
State Police, etc., will be considered as civilians activities (i.e. military and intelligence activities are not part of the exclusive right). Orbits assigned to MARSEC allow to capture images
of the whole Italian territory and most of Europe and North Africa. MARSec provides a unique service since it is able to fully exploit the potential of a high resolution satellite and significantly reduce the
time for image acquisition and transfer to
the end user (with an
average of 48 / 72
hours from the programming broadcast).
Currently, only ImageSat Eros satellites allow
a receiving station on To the right, the MARSEC
circle of visibility or fooEarth to have such an tprint (with blue outline the
operational
control. EPOD footprint; the fooTherefore, MARSec is tprint for general trade is in
the only Satellite Cen- red). Below the 2 satellites
tre in Italy which is ca- of IMAGESAT INTL, EROS A
and EROS B.
pable of delivering an
On Demand service
for the acquisition of satellite images, using EROS B very high resolution satellite (0.7 m to the
ground). Captured images can be transferred to the end user through a dedicated broadband connection. Finally, alongside satellite images and processing, MARSEC provides
metadata according to CNIPA specifications.

4.2 VERY HIGHT RESOLUTION OPTICAL SATELLITES: EROS A AND EROS B

EROS A – Hight Resolution
EROS A satellite images are panchromatic (Black & White)
Standard Image Resolution = 1.8 metri GSD (Ground Sampling Distance)

•
•

Processing Options
Level 1A – Radiometric System Correction: Raw imagery in 10 bit raw format is calibrated
and gain adjusted to correct for known radiance response characteristics of the camera
sensor system + rulers’ overlap correction
(provided in TIFF 16bit format by default.
Can also be provided in Tiff 8bit or RAW).
•
Level 1B – Geometric System Correction:
Known sensor or acquisition (ephemeris)
based geometric corrections are applied
to compensate for camera optics and
scanning distortions. Level 1B products are
both radiometric and geometrically corrected and are provided in GeoTIFF 16 bit
format by default (can also be provided in
GeoTiff 8Bit, Tiff 16bit, Tiff 8bit and RAW).
MARSEC Archive: EROS A - Gibilterra, Spain
•
Level 2A – Orthorectified: the satellite image is orthorectified with rigorous model based on a specific numbers of GCP (Ground
Control Point).
•
Level 2B – Orthorectified for cartographic use: the satellite image is orthorectified more accurately with a rigorous model based on a sufficient numbers of GCP (Ground Control
Point) extracted from a related cartographic base.
•

Imaging Technique
Basic Image – 14km x 14km: 1.8 meter ground sampling distance (GSD) at nadir for an orbit
of 510 km. It is possible to acquire longer “vector” scene, up to ~200 km, depends on resolution and destination (On Board Recorded image or directly acquired)
•
Stereo Pair – 14km x 14 km: Two overlapped images of the same scene, acquired at
symmetric or non-symmetric different viewing angles (fore and aft) during the same pass.
•

Eros A Products
Products

Collection Window

Cloud Coverage

LIBRARY : Archive Image (1A o 1B)

48 h (*)

<=15%

STANDARD: new acquisition in standard tasking (1A o 1B)

11-60 days (*)

<=15%

•
•
•

Minimum order size is 196 Km2 for the STANDARD.
STANDARD TASKING is based on a collect window starting from at least 11 days, after the
submitting of the order.
The delivery can be by FTP or through CD-ROM, DVD sending.

EROS B- Altissima risoluzione
•
EROS B satellite images are panchromatic (Black & White)
•
Standard Image Resolution = 0.7 meter GSD (Ground Sampling Distance)
Processing Options
•
Level 1A – Radiometric System Correction: Raw imagery in 10 bit raw format is calibrated
and gain adjusted to correct for known radiance response characteristics of the camera
sensor system + rulers’ overlap correction (provided in TIFF 16bit format by default. Can also
be provided in Tiff 8bit or RAW).
•
Level 1B – Geometric System Correction: Known sensor or acquisition (ephemeris) based geometric corrections are applied to compensate for camera optics and scanning distortions.
Level 1B products are both radiometric and geometrically corrected and are provided in
GeoTIFF 16 bit format by default (can also be provided in GeoTIFF 8Bit, Tiff 16bit, Tiff 8bit and
RAW).
•
Level 2A – Orthorectified: the satellite image is orthorectified with rigorous model based on a
specific numbers of GCP (Ground Control Point).
•
Level 2B – Orthorectified for cartographic use: the satellite image is orthorectified more accurately with a rigorous model based on a sufficient numbers of GCP (Ground Control Point)
extracted from a related cartographic base.
Imaging Technique
•
•
•
•

Basic Image – 7km x 7km: 0.7 meter ground sampling distance (GSD) at nadir using TDI level 8 for
an orbit of 510km.It is possible to acquire longer “vector” scene, up to ~480 km, depends on resolution, scanning direction, and destination (On Board Recorded image or directly acquired)
Stereo Pair – 7km x up to 21km: Two overlapped images of the same scene, acquired at symmetric or non-symmetric different viewing angles (fore and aft) during the same pass.
Triplet – 7km x 14 km: Two Stereo images + one overhead Standard image of the same scene,
acquired during the same pass. It is possible to acquire multiple images of the same scene in
basic mode (for example two stereo pairs) in the same pass.
Mosaic – 28km x 26 km: Four adjoined images acquired during the same pass with small (500 m)
overlapping.

Eros B Products
Products

Collection Window Cloud Coverage

LIBRARY : Archive Image (1A o 1B)

48 h (*)

<=20%

STANDARD: new acquisition in standard tasking (1A o 1B Level)

14-365 days (*)

<=20%

RUSH: new acquisition in priority tasking (1A o 1B Level)

2-14 days (*)

n/a

•
•
•
•

Minimum order size is 49Km2 for the STANDARD and RUSH tasking.
STANDARD TASKING: is based on a collect window starting from at least 14 days, after the submitting of the order.
RUSH TASKING: it is a priority programming, for very time-sensitive applications, based on a collect
window shorter than 14 days.
The delivery can be by FTP or through CD-ROM, DVD sending.

EROS B Library Images: Naples and Bergamo, Italy

4.3 CHANGESAT©: CHANGE DETECTION THROUGH COMPARISON OF HIGH AND
VERY HIGH RESOLUTION SATELLITE IMAGES ACQUIRED AT DIFFERENT TIMES

MARSec was one of the first Italian companies to think about the use
of high resolution satellite images for the monitoring of territorial
changes on a large scale. For this reason MARSec has developed
the MISTRALS project to address the phenomenon of illegal building,
as well as the MEDUSA project, which allows to monitor territorial
changes in relation to anthropic and natural hazards.
MISTRALS: illegal buildings monitoring
MISTRALS was designed in collaboration with Campania Region, and in particular the Urban
Department. The project's objective was to apply innovative technologies as remote sensing,
in order to use data acquired from satellites and their processing, to monitor and control the
phenomenon of illegal construction, mainly present in regions of South Italy. Remote sensing
offers, in fact, an important contribution to the solution of this problem because the acquisi-

tion of satellite imagery can be very frequent. Moreover, the high resolution of the acquisitions to determine if there were significant changes in urban areas, can be used to generate
immediately an output updated. This allows to reduce the time gap between the urgent need for information and availability of official information reference.
The methodology followed by the MARSEC, about the identification of changes in urban areas, is the result of original algorithms and procedures, developed on the basis of wellestablished results in the international scientific literature which were later customized by the
Satellite Centre In Benevento.
These algorithms and procedures use high resolution satellite images that are processed on a
same area in different time. The images processed (georeferenced and orthorectified) and
applied on a common reference platform (coregistration) are input for the semi-automatic
Change Detection procedure. The combination of automated processing techniques, with
the analysis and verification activities carried out by operators, can deliver high standards of
quality and accuracy. The data are published on a customized and interactive WEBGIS
(http://www.mistrals.it). This solution is very innovative and unique in Italy, for the extension in
question (over 13,000 km2 - 2/3 times a year), for the algorithms used and for the modality of
distribution of results.

MEDUSA: monitoring of anthropic and natural risks
MEDUSA (acronym for Monitoring Environmental Damages Using Satellite
Acquisitions) is designed to provide information on territorial changes by
combining spatial and temporal information and comparing images acquired at different times in a particular context: the prevention of natural
and anthropic risks.
MEDUSA works with new or old images (aerial and satellite). The images,
orthorectified and co-registered, are submitted to a semi-automatic
change detection, which involves four phases:: change detection, change quantification,
change assessment, and change attribution. The 'change detection' phase is based on the
study of the qualitative differences between the area under investigation.
This name is often used to refer also to the whole analysis process.
Data exploration to highlight differences can be based on a visual approach, such as when
images acquired at different times are overlapped; and it can also be based on the analysis
of the variation in the distribution of values for individual pixels in panchromatic or multispec-

tral images. The next step is the ’quantification’ of the detected differences, i.e. change
quantification. At this stage, the techniques to be applied must be chosen on the basis of the
context in which we operate, taking into account the characteristics of the available data.
This is because different and conflicting results can be obtained from the same data.
The obtained 'maps of changes' must be further interpreted by determining the significance
of differences, i.e. change assessment. The process ends with the change attribution phase,
focusing on the identification of the causes of the changes or on the formulation of hypotheses in this regard.
Data are then organized on a WebGIS platform (http://medusa.marsec.it) that allows users to

access cartographic databanks related to environmental changes detected.
The procedure developed for MEDUSA project is not limited to image analysis for change
detection.
Indeed, a complete chain is activated, which ends with the reporting of data to the competent authorities and end customers. The WebGIS application was developed using open source technologies in full compliance with industry standards internationally defined by the W3C
(World Wide Web Consortium) and OGC (Open Geospatial Consortium). Within the MEDUSA
project, MARSEC is developing a new technique to assess volumetric changes so that the
third dimension might also be introduced.

MEDUSA is applied to monitor:
•
Changes in areas subjected to mining activity.
•
Changes in the morphology of the rivers.
•
Changes in shorelines.
•
Changes in urbanized areas.
•
Monitoring the execution of great works.

4.4 MAPSAT©: UPDATE OF TECHNICAL CARTOGRAPHY USING HIGH RESOLUTION
SATELLITE IMAGES
mapSAT© (http://mapsat.marsec.it)
service provided by MARSec allows to
quickly update technical cartographies
and produce new maps, related to portions of land, through the use of EROS B satellite imagery. In both cases, this service aims to
update or create ‘layers’ which can be detected in satellite images (e.g., roads, buildings,
infrastructures, etc.) on small and medium scale. The new cartographies are useful for territorial analysis and urban planning.
The technological solution proposed by mapSAT © is based on the use of high resolution panchromatic satellite imagery (0.70 m) of EROS B satellite, useful to quickly update technical
cartography on small and medium scale (1:10000 / 1: 5000 / 1:2000).
The main innovation introduced by mapSAT © is the possibility to update maps in an
"expeditious" and continued way, thanks to "multi-temporal" high-resolution satellite data acquired at MARSEC. The availability of cyclical acquisitions on the same area offers the possibility to continuously control man-made transformations. Thanks to mapSAT ©, MARSec is also
able to provide a regular update of the cartography in order to have updated maps at any
time. The potential users are public bodies involved in planning activities, positioning of new
infrastructures and decision-making processes. Potential users also include companies and

public bodies who must comply with the requirements of current legislation and must share
the knowledge of the impact of their plans and programs with the stakeholders (e.g., construction companies of renewable energy facilities and large-scale infrastructures).
Output: the vector data format (.dwg) of the realized Cartography will be compatible with
the existing maps and suitable to be pubblished on WebGis.

Products
UPDATE of existing Technical Cartography - at UPDATE of existing Technical Cartography - at
1:5000 scale - realized up before the 2007
1:5000 scale - realized up after the 2007
UPDATE of existing Technical Cartography - at New production of Technical Cartography - at
1:2000 scale - realized up before the 2007
1:5000 scale
UPDATE of existing Technical Cartography - at New production of Technical Cartography - at
1:2000 scale - realized up after the 2007
1:2000 scale

4.5 MODIS PRODUCTS FOR ENVIRONMENTAL MONITORING ON LARGE SCALE
MODIS (Moderate Resolution Imaging
Spectroradiometer) is a key instrument
aboard the Terra (EOS AM) and Aqua
(EOS PM) satellites. Terra orbit around the
Earth is timed so that it passes from north
to south across the equator in the morning, while Aqua passes south to north
over the equator in the afternoon. Terra
MODIS and Aqua MODIS are viewing the
entire Earth's surface every 1 to 2 days,
acquiring data in 36 spectral bands, or
groups of wavelengths. These data will
improve our understanding of global
dynamics and processes occurring on
the land, in the oceans, and in the lower
atmosphere.
MODIS is playing a vital role in the development of validated, global, interactive
Earth system models able to predict global change accurately enough to assist
policy makers in making sound decisions
concerning the protection of our environment. Each sensors is able to see Italy twice per day. MARSec receives MODIS data 4 time per day.
The Footprint of MARSec cover over the Mediterranean area (from West to Est) and (from north to
South) from the British islands to the southern Sahara. Everyday MARSec acquire 8-10 swat of data.
Satellite data received at MARSec are immediately processed at “Level 1”.
Starting from this basilar product, MARSec produces “Level 2” data through a series of sophisticate
processing. These products are able to describe environmental health and are divided into Ocean,
Land and Atmosphere applications.
Currently MARSEC produces:
•
Product for Atmosphere: Aerosol Optical Depth, Total Precipitable Water, Retrieved Moisture
and Temperature Profile, Cloud Fraction;
•
Product for Sea: Sea Surface temperature, Chlorophyll Concentration, Concentration of dissolved organic substances, marine aerosol
•
Product for Land: NDVI (Normalized Difference Vegetation Index) , detection of Thermal Anomalies.
Every swat of Level 1 is of about 800 MB. For every swat, the level 1 and level 2 processing together,
is of about 6 GB.
With these data is possible to have a daily monitoring for long period. This makes it possible to carry
out sophisticated analysis on seasonal variables observed, or evaluate the alteration of ecosystems
as a result of management decisions or unpredictable events. For this purpose, it is however necessary to have a system for archiving data on-line for quick access and fast processing. The size of this
archive was estimated at about 100 Tera Byte data.
Products
Level 2 Data are processed in near real time (20-45 minutes from the end of the acquisition) over
the whole swat and are available in HDF-EOS (fire, and LST NDVI) and HDF4 (products of the ocean,
atmospheric products, etc.) for the last month.
MARSec, on request, may try to process level 2 data from archive and may generate these products

over the whole swat, not only on a certain area of interest; always on request, it is possible to have the
conversion of data from HDF (or HDF - EOS) to GeoTIFF. In particular the product of the thermal anomalies is used for fire detection. The phenomenon of the fires, often caused by man, is very common
in Mediterranean regions, especially in summer, and has major impacts on the environment and territory. The MARSEC many years exploiting the potential of earth observation techniques to support the
different activities and different stages of management of fire risk (eg, Risk Analysis, Accounting,
Management and Monitoring of the fire, Boundaries of the burned areas, etc. ...) the main reference
space missions are, besides to MODIS, Meteosat Second Generation - SEVIRI and NOAA-AVHRR. For
the detection of fires, the MARSEC has prepared a service - through a dedicated WebGIS called FireSentinel (AIRONE platform), which consists of continuous satellite monitoring (more detections within a
day) of ground temperatures and the subsequent identification of possible forest burns.

MODIS Products
LAND
Truecolor and false colour imaging
SWIR
NDVI
Thermal Anomalies (Fire Detection)
Snow coverage
Ice coverage on sea and on big lakes
Spectral Reflectance atmospheric corrected
Land Surface Temperature
ATMOSPHERE
Aerosol Optical Depth
Total Precipitable Water
Cloud Fraction
Cloud Top Pressure
Cloud Top Temperature
Retrieved Moisture Profile a 20mBar, 500mBar
and 1000mbar
Retrieved Temperature Profile a 20mBar, 500mBar e 1000mbar
Cloud Mask
SEA AND OCEAN
Chlorophyll-a Concentration
Calcite Concentration
Total Suspended Matter
Sea Surface Temperature

4.6 NEAR REAL TIME PROCESSING OF RADARSAT-1 DATA
RADARSAT-1 is a sophisticated Earth observation satellite developed
by the Canadian Space Agency (CSA) to monitor environmental
changes and the planet's natural resources. The Mac Donald, Dettwiler - MDA - Geospatial Services International is the worldwide distributor of RADARSAT-1 data. Launched in November 1995, RADARSAT-1
provides Canada and the world with an operational radar satellite
system capable of timely delivery of large amounts of data. Equipped
with a powerful synthetic aperture radar (SAR) instrument, it acquires
images of the Earth day or night, in all weather and through cloud
cover, smoke and haze. RADARSAT's SAR instrument can shape and steer its radar beam using Cband. A wide variety of beam widths are available to capture swaths of 45 to 500 kilometres, with
a range of 8 to 100 metres in resolution and incidence angles of 10 to 60 degrees. These images
can be downlinked in real-time to the receiving stations or recorded on the on-board recorder for
later downlink. Through a specific technique (differential interferometry) it is possible to obtain products useful to monitoring areas affected by landslides phenomena or by active deformation related to various geological phenomena, ship detection, oil spill detection, etc. MARSEC is one of the
ground station that cover Europe and the Mediterranean Area with RADARSAT-1 data.
SAR instrument may be operated in one of two modes:
•
Single Beam
•
ScanSAR
Single Beam Mode In Single Beam Mode operation, the beam elevation and profile are maintained constant throughout the data collection period. A beam is characterized by its:
•
nominal incidence angle
•
nominal swath width
•
nominal spatial resolution
ScanSAR Mode: in ScanSAR operation
either two, three or four single beams
are used during data collection. Each
beam is selected sequentially so that
data is collected from a wider swath
than is possible with a single beam. The
beam switching rates are chosen to
ensure at least one "look" at the earth's
surface for each beam within the along track illumination time or dwell
time of the antenna beam. In practice,
the radar beam switching is adjusted
to provide two looks per beam. The
beam multiplexing inherent in ScanSAR
operation reduces the effective sampling rate within each of the component beams, hence the increased
swath coverage is obtained at the expense of spatial resolution.
MARSec is able to offer the provision of Radarsat-1 data, with a rush procedure, in just six minutes
from the passage of the satellite.

4.7 OTHERS PRODUCTS/SERVICES

BASIC THEMATIC MAPS

ID

TIPOLOGY

SOURCE

OUTPUT

T1

Elevations map

Vectorial cartography

New Level 1

T2

Acclivity map

Vectorial cartography

New Level 1

T3

Slopes map

Regional Technical Maps

New Level 1

T4

Rainfall map

Data from Meteo Stations
Data from hydrografic archives

New Level 1

T5

Thermometric map

Data from Meteo Stations
Data from hydrografic archives

New Level 1

T6

Road map

Vectorial cartography
Eros_B satellite data

Update

T7

Urban areas map

Vectorial cartography
Eros_B satellite data

Update

T8

Buffers map

Vectorial cartography
Eros_B satellite data

Update - New
Level 1

STATISTIC THEMATIC MAPS
ID

TIPOLOGY

SOURCE

OUTPUT

Mapping of the areas affected by fires
in Springtime
S1

Mapping of the areas affected by fires Reports of fires from customer or other New Level 1
source
in Summer
Mapping of the areas affected by fires
in fall-winter

S2

Mapping of the historical analysis of
fires

Reports of fires from customer or other
New Level 1
source

S3

Mapping of the average density of fire Reports of fires from customer or other
New Level 1
for a given period
source

S4

Mapping of the average areas burned Reports of fires from customer or other
New Level 1
for a given period
source

S5

Mapping of the number of fires

Reports of fires from customer or other
New Level 1
source

Mapping of forest area covered by fire

S6

Mapping of not forest area covered
by fire

Reports of fires from customer or other
New Level 1
source

Mapping of total area covered by fire
S7

Mapping of frequency of fires

Reports of fires from customer or other
New Level 1
source

S8

Mapping of vegetation tendency to
fires

Mapping from Level 1 and/or Specific
New Level 2
Studies and/or other mappings

S9

Mapping of fire hazard

From other maps

New Level 2

S10

Mapping of urban areas

Vectorial cartography

New Level 1

S11

Map of vegetation vulnerability

Mapping from Level 1 and/or Specific
New Level 2
Studies and/or other maps

S12

Mapping of fires gravity

Mapping from Level 2 and/or Specific
New Level 3
Studies and/or other maps

SPECIALIST THEMATIC MAPS
ID

TIPOLOGY

SOURCE

OUTPUT

TS1

Soil use Map

Data on site and/or Specific studies and/or other maps

new/update Level 1

TS2

Vegetation Map

Data on site and/or Specific studies and/or other maps

new/update Level 1

TS3

Geolithological, hydrological
and landslide areas Map

Data on site and/or Specific studies and/or other maps

new/update Level 1

TS4

Pedological map

Data on site and/or Specific studies and/or other maps

new/update Level 1

TS5

Faunistic Map

Data on site and/or Specific studies and/or other maps

new/update Level 1

TS6

Map of forest fire risks

Level 2 Maps and/or Specific studies an- new/update Level 3
d/or other maps

Compilation of different maps based on different source data, derived from statistical analysis
on spatial data and cartographic specific representative of land, wooded areas, the hydrological network, highway, etc... All themes are interconnected according to strict criteria of propaedeutic and production levels. The creation of the different types of cards is connected to
the availability of data. This availability affects the quality of the final product.

Relationships between Cartographies and Product Levels

INTEGRATION BETWEEN GEOGRAPHIC INFORMATION SYSTEMS AND MONITORING NETWORKS
Management and Integration of systems for environmental monitoring (ALARMS):
•
Representation of the different satellite and aerial coverage.
•
Representation of specific thematic maps from satellite and terrestrial measurements
(Termometrie paper of stability).
•
Integration and representation of data from ground monitoring networks (GPS, total stations, inclinometers) to control the stability of slopes

MAPPING AND EVALUATION OF POTENTIAL BIOMASS PRODUCTION USING SATELLITE DATA
MARSEC and CNR ISAFOM, through data processing and remote
sensing images, have developed a method for the expeditious identification / mapping of availability of lignocellulosic biomass over a large territory, in order to identify optimal and / or update localization of sites potentially suitable to host plants modular, integrated and mobile (able to be moved to other areas without excessive problems) for the production of energy from alternative
sources affected by the project.
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