GreenSSLMHlI IS a continuous monitoring system handlihg

complex computing interfaces dedicated to
storing
managing
processing and
assessing
environmental parameters which characterize thestioktatus of

We receive a vast amount and variety of data ast,irgs these are estimated to be
necessary on the interpretation of environmenttlstand changes as well as on the
conceptualization of human activities (land useijcagiure, etc), their effects and
their optimized applications.

The types of data we acquire, as well their naamd processing levels, establish
GreenSSLM™ a dynamic service provider able to adapt to thel-wser's
requirements through a selection of separate dealaledicated processing
architectures.

Delivering holistic reports and optimized land gséutions

The service ofGreenSSLM™ offers an integration of products aiming to cottes
needs and interests of the end user, whether #ag la local authority managing a
region, a research ground and/or non-governmentganizations studying and
protecting a landscape or individuals working omi@dture, fishery and livestock
aiming in developing their production.

GreenSSLM™'s services may be divided among five (5) main ¢spof interest,
based upon the types of data and processing ta@s@vailable and the end-user’s
potential requirements. The five respective divisiare:

GIS Mapping — Land Use/ Cover -With the aid of satellite technology and
GIS applications, it becomes easy to design andntaiai efficient
cartography. Land use and cover records are ofidpe@eportance to local
authorities, as they provide a concise insighht® development and changes
of an area, socio-economic levels and potentiauthmaized actions, while
also serve as a basic parameter to be taken umdsideration on roads
construction . In a nutshell, it generates an divererpretation of the area’s

division
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Managing :

Land Use Optimization
& Economic Benefits

Agriculture and aquaculture - This category includes services dedicated to
the optimization of productions and to the develeptrof economic benefit,
while maintaining environmental equilibrium

Security and Safety - Under this topic are included two rather differe
processes but they both relate to the securitysafety of an area and they
may be interrelated. This category provides higbolgion image data to
allow constant surveillance of facilities (eg inthied) as well as analytic data
that can detect upcoming hazards (eg tsunami)s livorth noting that
GreenSSLM™ offers a dedicated pre-, during and post-crisigpstpwith in
time data acquisition, crisis assessment and mamagerecovery plans)

Environmental management optimization- This service is dedicated upon
all the holistic studies to understand environmemntthe level of climate
recordings and burdening effects, while the pregiaformation acquired and
manipulated byGreenSSLM™ is used to propose efficient reaction plans.
This service aims at the optimization of environtaémmonitoring and
research and of social and economic benefits.
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Water management - All the above descriptions applied on water
environments. Water monitoring has been defineda aseparate category
because the processing techniques applied in thse,cpresent great
differentiation to those used in land coverage.

The aforementioned divisions may also be seenszsilable measure of the in depth
monitoring and analysis the end-user might requaeaging for simple stand-alone
monitoring services to assessing (evaluating), miaga (decision-making) and
innovating (optimizing environmental practices).

The images presented demonstrate an interpretafidhis scalar approach, with
respective example services fitted in each caseeder, the system does not offer de
facto product packages; this information is prodider guidance and the final
approach to be followed depends upon the end-usgesifications.
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Space Serwces for LocaI'Monltorlng

Our system offers constant remote monitoring ands ra combination of
multiple algorithmic models, the results of whiale analytically studied by our
team of environmental biologists to deliver sologo which improve
environmental theory and monitoring, human and Médco-existence and
vegetation growth. Each registered user is corigtaptovided with the
following:

' N
: e System
i Service Description -
Service Level P Complexity
A ) |
[ | Service: Maonitaring i Data
Monitoring Products: G.IS Mapplng.& Geo-D.ata.base | Acquisition
Data: Low to medium resolution satellite imagery &
radiometer readings
Applications: Monitoring of Land Usel/Cover and
respective changes, Basic Climate Reparts & Statistical
\"“—-_.__ e __--"'/_.-/
Service: Monitoring & Assessing Dat
Evaluating . ' Y
> Products: Advisory on agriculture, aguaculture & land use Evaluation
Prosperity 7 i i } i
Data: Medium to high resolution satellite imagery and
radiometer readings
Applications: Production optimization aiming to profit
% gain and regional benefit :r—)____/f
Service: Monitoring, Assessing & Managing
N Products: Area Support, Security & Safety Data
Decision Data: High resolution imagery and radiometer readings Reasoning
Making processed upon environmental algorithms
Applications: Facilities surveillance, Monitoring illegal and
unautharized practices, Detectings & managing crisis
{natural & man-made)
—— —
Service: Monitoring, Assessing, Managing & Innovating
| Products: Holistic Environmental health and Dat
Supporting safety reports, Decision-making on establishing : g
optimization prosperity to burdened areas Interpretation
i through
| sqlutlons Bi Data: Satellite imagery & radiometer readings, all being : g
‘environmental & : ; e environmental
| ! = processed upon environmental algorithms and justified Mecciin
social benefits upon respective theories g
Applications: Establishing environmental awareness and |
prosperity in areas in need, designing plans of recovery I
| and optimization of health resources, delivering green i
| J solutions to secure the environmental status and prevent |
| / aor lilmit the impacts of hazards, manage climate change 1
b WE conditions, opimize environmentalw k¢
= and theory
Holistic Approach
L -

A per 3-month period description of his area oérast, estimated upon all the
respective mathematic models and image processomgigues applied on the
data acquired for the specified region. Shouldisisappear, the end user will
be immediately informed and respective descriptiovid become more
frequent

In time detection or even prediction of an upcomatural hazard

Reasoning behind the existence and/or emergeraemsis, in order to allow
the user to understand the environmental factdnsgaand contributing to this

hazard
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Space Services for ul'-oIWMonitoring

A crisis management plan, as this is designed Ipyenuvironmental biologists
based upon all the data collected upon the areso(li and identity of the
region)

Increased frequency of monitoring in the case ofisis, assuring a complete
recording or pre- and post-crisis situation

Ability to detect potential environmental crisigtreurrently being detected by
ordinary methods and human eyesight (eg wildlifeinetion, vegetation
crisis, phytoplankton crisis, extreme climate cdiodss, etc)

Online user interface, presenting analytical repogtaphical representations
and imageries of the area of interest. This wag, éhd user is capable of
constantly monitoring himself the status and pesgrof the region and
collecting all the relevant information concerninig area of interest (sources
of stresses, crisis management actions, interas;tein)

Online user interface in the form of a layered negpthis is already delivered
in Aratos Disaster Control™, where the user is able to filter and watch the
current status, history and prediction of the emvinental factors acting upon
his area of interest, with the aid of a specialtgigned GIS interface on which
the system presents all the relevant values gbdéinemeter the user chooses to
study, and a supported graphical representatiorthef respective layers’
statistics, for better visualization and understagd

Providing valuable information, carefully selectied the most concrete
environmental studies

GreenSSLM™ manages a vast variety and quantity of data ieroim calculate a set
of indicating parameters, as these are evaluatbd tmtalytic in the alterations and/or
preservations of an ecosystem’s status and alse ssrrepresentative identities of a
region’s current status. A synopsis of the indicatosed to cover all the possible
aspects effecting and describing a natural enviesrims given below:

GreenSSLM™ offers continuous monitoring on a wide set |of
inputs and multi-level processes to guarantee #stlolcoverage
study of the end-user’s area of interest
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™ Protected areas

» Forestry

» Water areas

Land Agriculture

Division Arid & semi-arid areas
Areas in crisis
Inhabitant areas
Areas used for livesto

Protected areas

Fresh water areas

Water Marine water areas

Division Areas undergoing crisis

Areas being used for fishery

Areas being close to coastal (inhibited/
industrial) aree

Vegetation diversity
Vegetation Vegetation indices
Vegetatiorgrowth

— > Air pollution

— Water pollution

— Terrestrial Pollution

— * Pollutants’ flow and interaction

—> Natural hazards
Hazards » Human caused hazards
— Frequency of hazards occurring per type per area
_>
6

Crisis recovery

Population diversity
Socio-economic levels
Population Livestock density and
diversity

Wildlife density and —> Temperature
diversity —> Drought

—» Moisture

Climate
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The above indicators are the main factors consideire GreenSSLM™'s
environmental studies and constitute wider famitiethe information packages being
acquired and processed.

Data received are oriented upon these variablessapplementary details, while the
results of each computation serve in turn as hisioformation in statistical
overviews and reports.

All this information consists of interacting anderdependent relations parameters.
This established the ever challenging task of nooimigy, interpreting and managing
environmental objects.

Technical Description

The data collected byGreenSSLM™ is being carefully chosen upon the
requirements of environmental modeling, used farueate estimations of natural
factors. This complex pre-launch study is perfornbgdour team of environment

experts who gather the necessary theoretical atdematical models, needed to be
implemented in our system. Also, this initial stageludes a concrete study of the
end-user’s area of interest based on static regicords and field studies. The overall
aim of the “launching step” is to understand theureaand the object of the problem.

Area study & comprehension

Collecting data (satellite
imadgery, radiometric
readings, socio-econarmic
statistics and thematic
maps)

Managing crisis &
designing optimization
plans on area use/ cover

Bvaluating ermarocmmental
prosperity
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The collected information is in turn processedaurfdifferent levels. First, the inputs
which come from multiple sources, including rawedle data, are converted into
formats able to be all interpreted under a unifyingerface [Data Collection]
Continuously, all the relevant algorithms and pssaoeg techniques, which constitute
the complex intelligence ofcreenSSLM™, are applied[Data Processing &
Interpretation]. Then the acquired results are evaluated upom #reiironmental
importance, suggesting the green prosperity of dnea [Data Assessment &
Decision-Making] At this point we design user reports which présenl analyze the
received data and the respective findings.

-

Data acquisition Input processing and End-user reports and information
anil storage evaluation of results

Data Pre-processing
[Comnverting raw data to
processable formats]

Data Processing [Image
processing &
mathematical modeling]

Data assessment,
categorization &
evaluation

GIS - Geodatabase

Deduce statistical
records and
emironmental reasoning
[Summary results and
decision-making]

Following is geo-referencing all this informationdaillustrating it upon respective
maps, for the end user to visualize his area d@ra@st and the changes that this
undergoegUser Interface]

The final results are used for the deduction ofistieal records (respective and

deviant mean, etc) which serve as a concrete géiscriand conclusion of the overall
study, and may also be used as feedback inputéanfuture studies of the area

[comparative results].
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Space Services for Local Monitoring

Multi-source environment

Monitoring and appreciating environmental statua iery challenging task, mainly
due to the vast amount and diversity of all thevaht parameters which act upon an
ecosystem and also because of the close interaefimiipns of those.

GreenSSLM™ ensures to collect the grand quantity of holistifoimation needed
and to correctly study them using mathematic modets environmental theories, as
these are suggested by our team of biologists pecdaists, working on the system.

In order to guarantee a holistic approach and tiikeation of the most detailed-
information reading inpuGreenSSLM™ receives its data from multiple sources:

A constellation of satellites monitoring Earth dawnd night, delivering
imagery in all the visible, infrared, short-wavdramed and thermal infrared
channels

A constellation of satellites reading the environtaé levels of our planet,
including air/climate conditions, soil and vegetathealth, coastal stress, etc

A long and detailed collection of statistics andest static information,
regarding land use/cover and topography, regiontonemy profile,
populations’ diversity and density, as well as otinéormation relevant to the
overall description of the area

11%

Ground breaking research based upon satellite and other real-timq

studiesrather than statistical reports, with the abilitfy combing
global environmental factorateracting and affecting the given area

Commercial/ every-day uses aiming in the _optimization of
agriculture, fisheries and other

Informative applications, powered by the study of the related
results and the justified underlying phenombeang caused, and by
the usage of online informative directories/ usefife management/
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Satellite Imagery

Satellite Climate and
Surface Measurements

Static Information {Topography
thematic maps, socio-economic
status, etc)

GreensSsLM Input
Sources Representation

An innovative complex computing interface, handliraistic data and
offering valuable environmental solutions

Environmental monitoring and managing is a ratheallenging task due its great
complexity. Traditional methods used for the cdilmt and appreciation of the data
can be time-consuming and of great cost (eg statistesearches, placement of
specialized sensors across a landscape), whila tdténg to provide a summarized
description of an entire ecosystem, and insteag support insights on specific life
forms and/or phenomena.

GreenSSLM™ uses state of the art technology and design aathite, enabling it to
manage, store and process an enormous amount glecodata, while mainly relies
on satellite technology for the acquisition of itgputs. Satellite services offer
dedicated environmental practices with great achgad over traditional techniques:
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It is possible to monitor and

study any area, regardless of
how remote or inaccessible this
may be, without being limited

by topographic limitations or

administrative authorizations

A wide variety and amount of
data may be collected in a short
time period

Readings are collected from the
upper atmospheric levels,

which constitute to a more

realistic and holistic description

of the area being studied

Information is collected under
constant short frequency (every
1-3 months), therefore making
it possible to in time detect any
climate factors suggesting the
emergence of an upcoming
crisis

GreenSSLM™
continuously monitor an
assess any area, regardl
of its size and
however remote this m
be, without being restrict
by topographic boundari
administrativ

and/or
authorities

locatio

The technology available in
satellite monitoring includes
detailed readings as well as
high resolution imagery across
various bands of frequency.
This information allows one to
appreciate climate factors and
changes, otherwise impossible
to detect by the human eye

The dynamic nature of the data,
as well as their acquisition
frequency changing in response
to the end user’'s needs, allow
GreenSSLM™ to effectively

offer a powerful collection of

variable and varying

information, customized upon
specified requirements, and
therefore provide a scalable
service and solution support
able to respond to a range of
applications. This approach not
only optimizes traditional study
methods but extends them, too

can
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Space Servic ng

Indian Tsunami, 2004 (before) Stadium, Houston, Texas

MODIS Satellite — ASTER response t&imulated (false color) image resulting for merging

Mnt. Etna Volcano, Italy 2006 (Thermaimultiple bands of Landsat satellite imagery. Red
IR) color’s intensity implies vegetation health levels

Satellites may acquire readings across multiple dsarof the electromagnetic
spectrum and allow us in this case to perceive mapbd information otherwise non-
detectable by the human eye
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About Aratos Technologies S.A. & GreenSSI'& motivations

Carrying a valuable experience on GIS
systems, as well as an ever-growing
technical expertise on satellite and
other remote applications,Aratos
Techonologies S.A. presents an
innovative environmental platform,
designed to monitor, assess and
manage natural landscapes across a
variety of interacting factors.

Aratos Technologies S.A. has in
earlier years  delivered Earth
Observation solutions aiming in
monitoring private ownerships and

providing in time detection of
hazardous situations, as these are
estimated by Aratos Disaster
Control™ andEuropean Fire Guard

Alarm System™.

GreenSSLM™,  based on the
knowledge gained from these
applications, constitutesantinuously

monitoring interfaceable to process
and evaluate complex environmental
factors which characterize the holistic
status of the area.

Such factors are associated with
indicators describing the health or
crisis levels in land, air and water areas
of a wider landscape and can therefore
inform us on the potential hazards
(natural or human-caused) the region
may suffers from, on the way all these
factors interact and effect the

13

ecosystem studied, as well as the
populations residing within it, and
finally indicate proper methods for
land use optimization.

As urban life is spreading, it becomes
essential to measure the impact of the
human activities on the environment,

as well as the possibility of having an

inhibited area in a region under crisis,

which burdens human health.

Additionally, given the dependence of
global economy upon agriculture and
fishery, it fits not doubt that soil,
vegetation and marine life health and
growth are of vital importance.
GreenSSLM™  can monitor wide
areas of any surface and detect possible
malicious changes and effects, as well
as the development of its targets for
infinite time, and can offer optimized
support for commercial growth.

Finally, better land use practices and
understanding of the environmental
status across time can help scientists
detect the reasons causing wildlife
becoming distinct as well as the causes
behind extreme climate changes and
the ways we can respond to them.
GreenSSLM™  manages a grand

database of climate records which are
studied and appreciated by biologists
and experts, offering valuable insights
to the scientific community.
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Contact Details

Giorgos Kostopoulos Myrto Ch Zacharaki

Director RTD Project Manager

Aratos Technologies S.A. Aratos Technologies S.A.
Patras Port Business Center Patras Port Business Center
30 Evmilou Str., Patras 262 22, 30 Evmilou Str., Patras 262 22,
GREECE GREECE

Tel: +30 2610 242670 Tel: +30 2610 242670

Fax: +30 2610 242671 Fax: +30 2610 242671

Mob: +30 6977 533 441 e-mail: mzacharaki@aratos.gr
e-mail: gkostop@aratos.gr web: www.aratos.gr

web: www.aratos.gr
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