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Algal bloom in Western Norway in May 2003,
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1 Introduction

The SISCAL (Satellite-based Information System on Coastal Areas and Lakes) service integrates
Earth observation (EO) data,
state-of the-art evaluation algorithms, and
ancillary digital databases

to provide individually tailored EO data products in near-real-time.

SISCAL was developed in the frame of an EC-funded project within the Information and Society
Technologies Programme (IST) as a co-operation between ten partners from five countries, including
four end users representing public authorities with responsibilities ranging from supra-national to local
scales.

SISCAL products are tailored to individual needs and ready-to-use, preventing customers from the
need to invest into expensive equipment or to hire specialised personnel. SISCAL products are
provided in different coordinate systems and data formats. Further national grids or alternative data
formats can be added on request.

SISCAL is accessible under http://www.siscal.net from where further information on the service can be
obtained.

1.1 Application to aquatic ecosystems

In its current state, SISCAL provides maps on environmentally relevant parameters such as the sea
surface temperature (SST), chlorophyll-a concentration or Secchi depth obtained from ocean
observing instruments such as MODIS and AVHRR (see Table 1).

Triggered on user demand, SISCAL automatically downloads satellite raw data from on-line data
archives, derives the requested data products, and makes them available through the internet.

Table 1: Availability of SISCAL data products. SISCAL products indicated by a turquoise background.
require a specific agreement with the respective satellite data provider. Diagonal striping indicates
products on which atmospheric and sea surface effects may have an impact on product accuracy.

MODIS AVHRR SeaWiFS MERIS RR/FR AATSR
RGB image X X X X X
SST X X X
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1.2 Spatial data infrastructure functionality

The SISCAL technology is not limited to EO data products on aquatic ecosystems. In fact, SISCAL
acts as a Spatial Data Infrastructure (SDI) for comfortably distributing geospatial data of different
origin, such as EO data, digital elevation models, land cover information, global coastline data, etc.
(see Table 2). Further data can be added and individually made available to authorised user groups.

SISCAL is thus an ideal tool for distributing geospatial data products within research networks or
information infrastructures.

Table 2: Global open source data bases available from the SISCAL service.

Parameter Data basis
Digital elevation GTOPO30, SRTM
Land cover GLCC
Coastline GSHHS

2 Market opportunities

2.1 Fields of application

Monitoring of the aquatic environment:
o0 Studying seasonal developments;
0 Reacting on emergencies as well as natural or man-made hazards;
Distributing geo-spatial data within dedicated user networks;
Operational test bed for algorithm development;
Studying long-term trends using multi-year time series;
Optimising of routine in situ sampling programs;
Guidance of on-going in-situ measurement campaigns;

Granting the citizen access to environmental information of great public interest.

2.2 Customer segments

Public and governmental authorities;
Scientific institutions;
Non Governmental Organizations (NGOSs);

The private sector.

= Informus GmbH, http://www.informus.de
INF-’—RM US Gustav-Meyer-Allee 25, 13355 Berlin




Satellite-based Information System on Coastal Areas and Lakes
Page 4 of 11

IﬁlSCA

2.3 Product innovation

http://www.siscal.net

State-of-the-art SISCAL innovation

EO products are available from various
providers, not necessarily in the required data
format and geographical projection, often with
significant delay (days or weeks)

EO data, evaluation algorithms and ancillary
digital data bases are not advantageously
combined. The inherent full value of EO data
is therefore not accessible to end users

Ordering of EO data products requires expert
knowledge on the availability of instruments,
data providers, algorithms and data products

in-house EO data product generation requires
significant resources in personnel and
technical equipment

Individual EO data product generation by
external service providers can be expensive

EO data products on water-quality
parameters with a local to regional focus are
hardly accessible to the individual citizen

EO products tailored to the individual end
users needs are produced and delivered on
demand in Near-Real-Time

Novel service concept

EO, GIS and internet techniques combined
to produce value—added data products
Integration of state-of-the-art
technologies

simplified ordering by accessing different
instruments, data providers through one
single entry point by interactive interface
customised for the individual end user
New organisational practices

The fully automated data processing is the
basis for offering well-defined EO data
products at competitive prices

Novel business processes

SISCAL data products can be made
available to specific user segments
Novel forms of interaction between
people and information

3 Service benefits

3.1 Advantages for the user

Centralised availability of EO data products in near-real-time from multiple sources;

Integration of user-defined experimental or locally applicable algorithms;

Complementary access to global reference data (DEM, land cover, coastlines);

Delivery of data products directly compatible with the users’ own GIS systems;

Specifically tailored sophisticated GIS tool box based on ArcGIS 8.2;

Ease of use through hiding of technical details;

No need for in-house expert knowledge on EO.

Informus GmbH, http://www.informus.de
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3.2 Technical advantages

Modularity: new data providers, instruments, algorithms, products, data formats, etc. can be
comfortably implemented into the system;

Security: double firewalls and access rights management protect the service as well as data
and algorithm access against accidental or voluntary misuse;

Scalability: growing demand on data storage or processing power can be met by plugging
additional resources into the system;

Maintainability: storage of all relevant information in a relational database management
system allows easy maintenance of the SISCAL product generation cycles as well as the
SISCAL website;

Reliability: Uninterruptible power supply and redundant storage of relevant data ensures high
availability of the service.

4 Pricing

The SISCAL service is cost efficient due to a number of factors:
By default, SISCAL uses EO data that are available free-of-charge from the concerned space
agencies or at little cost from independent receiving stations;

The fully automated processing chain requires human interaction only in case of technical
problems or implementation of new products;

The total costs for operating the SISCAL service are predominantly caused by a number of fix
cost items and therefore increase only little with growing demand of customers;

A significant amount of the development of the SISCAL service has been financed through an
EU-funded research project. These costs need not to be recovered by the SISCAL customers;

The SISCAL service offers advantageous subscription models for customers with a high need
for data products;

Special discount packages are offered to organisations or international co-operative
programmes with several users.

4.1 Costs for standard services

Fixed prices have been determined for SISCAL standard products that can be derived from the
AVHRR and MODIS instruments. Raw data from these instruments are generally available free of
charge or at reproduction costs from the concerned space agencies for both scientific and commercial
activities. The costs related to the production of SISCAL data products are entirely incurring at
Informus GmbH and can thus be precisely estimated.

Two standard services are available:
Individual product delivery;

Subscription.
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4.1.1 Individual product delivery

A SISCAL data product always comes in one specific geographic coordinate system and in one or
more data formats. The costs for the generation on a product depend then on the following factors:

Size of target area of interest (AOI);
Number of parameters to be calculated.

A point system is used to determine the costs for individual products (see Table 3). The number of
points for a given product is multiplied with a conversion factor to give the actual price of the product.

Table 3: Point system for determining the prices of SISCAL products.

AVHRR MODIS
Target AOI <= 10 square deg. 1 1
"""""""""""""""""" <=50squaredeg. | 2 | 2
| <=1oosquaredeg. | 3 | s
First parameter 2 2
Each further param. 1 1

Conversion factor: 8,- (valid from Oct. 2005).
Pricing examples:
AVHRR; target area 6° by 10°; SST =3 + 2 =5 points = 40
MODIS; target area 5° by 5°; RGB image, SST, Chl-a=2 + (2 + 1 + 1) = 6 points = 48

Only products of acceptable quality (> 70% of the specified AOI) will be charged.

4.1.2 Subscription

A subscription entitles a customer to receive all products for the selected area of interest within a
specific time period. The same delivery conditions apply as for individual products. Depending on the
duration of the subscription, a discount on the prices for individual products is given as follows:

Duration between 1 (lower limit) and <=3 months: 15%;
Duration between 3 and <=6 months: 30%;

Duration of 6 months or more: 50%.

4.2 Costs for non-standard services

For non-standard products and services, individual calculations need to be made as both the costs for
raw data and the effort required to produce the requested products may greatly vary. Please contact
the SISCAL staff under info@siscal.net for further information.

= Informus GmbH, http://www.informus.de
INF-’—RM US Gustav-Meyer-Allee 25, 13355 Berlin



S|SC AL Satellite-based Information System on Coastal Areas and Lakes
SAJml Page 7 of 11

http://www.siscal.net

4.3 Integration into R&D projects

SISCAL may be advantageously used to offer data processing services or to distribute data products
among R&D consortia funded in the frame of national or international projects. We are always
interested in improving and enlarging our services and therefore would be glad to get the opportunity
to participate to such projects as a regular consortium partner.

5 Service description

5.1 Principle of operation

The product generation cycle of the SISCAL service consists of four steps:
1. Aregistered SISCAL user orders a data product on the SISCAL website;

2. The near-real-time or archived satellite data required to process the users’ request is gathered
from the appropriate data provider;

3. The product is generated according to individual specifications imposed by the user;
4. The user is notified on the availability of the finalised data product(s) through e-mail.

In order to meet end users requirements on near-real-time data products, the whole process is limited
to a maximum of 12 hours from the submission of the order to the final delivery of processed data
products.

5.2 User guidance

All interaction of the individual user with the SISCAL service is done through the SISCAL website
(http://www.siscal.net). The strategy here is to present only information to the user that is necessary to
identify, order and retrieve the data products best suited for his needs. All other information shall be
hidden, reducing such the learning effort required for using the system.

The SISCAL website is divided into two parts:

The public area providing general information on the SISCAL service;
The restricted area to which only registered users are granted access.

Through registration, users get full access to the SISCAL service. Here, we distinguish between two
modes of user interaction:

The demonstration mode gives access to a subset of the available instruments and
algorithms. The demonstration mode is free-of-charge and limited to a specific number of jobs
(actually 100);

The operational mode gives access to all available instruments and algorithms for an unlimited
number of jobs. Customers can provide their own algorithms which will then be implemented
into the system (and will by default be invisible to other users). The operational use of SISCAL
requires a contractual agreement between the customer and the SISCAL operators.
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5.3 The SISCAL public area

The SISCAL public area gives a short and concise overview about the SISCAL system. It introduces
the concept of SISCAL, lists its functionality and presents sample products from the standard
processing chains.

.ﬁISCAL

Satellite-based Information System on Coastal Areas and Lakes

Log In
Ussrname

Password

Subamit

Mo account? Click here to create

one.
Qverview

» \Welcome

» Seryice Overview

» Products and Formats
» Product Samples

» Advanced Use

» Data Awvailabibty
Documents

» SISCAL Handbook

» EU-GIS Manual
QOther Issues

» Terms of Use

» Impressum

Product Samples

The following examples represent typical SISCAL data products. By clicking on the thumbnails, the
corresponding image products will be displayed.

SEC : Secchi depth

Satellite SEASTAR
Instrument Sea'WiFs
Algorithm  1C1

Secchi depth in the German Bight derived from SeaWIFS data
Desoription taken on 3-Aug-2004, The artifacts in the southern parts of
the image are caused by instrumental noise.

SST @ Sea surface temperature

P

Satellite NOAALT

Instrument AVHRR

Algorithm GG2

Sea surface temperature of the Northern Adriatic Sea derived
fram AvHRR onboard NOAA 17 taken on 30-May-2005.,
Apparently cooler temperatures dose o the [talian coast are
probably caused by unidentified thin douds.

Description

# Credits

TAl : Top-of-atmosphere image

200

Satellite EMNVISAT
Instrument MERIS RR

Almmrithes B

Figure 1: SISCAL public area, SISCAL product samples.

The lay-out of all SISCAL pages is identical:

On the top left, registered users can log-on to the restricted area. Alternatively, new users can
access the registration procedure:

o

By default, a new user is given access to the SISCAL demonstration mode with
limited access to instruments and algorithms;

Should a registered user require access to instruments or algorithms that are not part
of the demonstration mode, his account will be individually modified according to his
needs;

Below, the menu “Resources” gives access to publicly available information. These pages are
shown and described in more detail below;

The individual contents of a page are shown in the large frame on the right.

INF=RMUS
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5.4 The SISCAL restricted area

The SISCAL restricted area is accessible only to registered users. It allows ordering and retrieving
SISCAL data products. The following steps are required to order SISCAL data products:

1. Definition of “profiles”: A profile defines a suite of products to be derived from one instrument,
for one area of interest, using specific product generation algorithms and user-specific
geographical projection and data formatting;

2. Product ordering: The order process encompasses just three steps, since most required
information has already been specified during profile definition;

Services Submit Order 1/3
» Welcome
» Manage Account
» Manage Profiles Period
» Submit Order Year Month Day Hour Minute
» Download Produets oot Time 2005 [+ October | v 10w 0 [v 0 [+
» Log Out
Dacurments Stop Time 2005 | v October v 11 & 0|+ 0 |»
» SISCAL Handbaok ~ 1IMe Zone SIE hd
» EU-GIS Manual
Profile
Name Instrument Region Projection
59.0° N
O Ostsee AvHRR 10.0°E 1S0°E UTH
540°N
82.0° N
O  Spitzbergen AvVHRR 100°E Z00°E UTM
750N
360°N
O Israel MODIS 300°E FB0°E UTM
300°N
320°N
O Mississippi MODIS MODIS =340 % Wy -86.0 % W UTmM

Figure 2: SISCAL restricted area: First step of the product ordering process.

3. Product retrieval: On completion of a request, the user is notified by e-mail on the availability
of data products. By clicking on the link specified in the e-mail, the user is directly forwarded to
the data products download area.

Figure 3: SISCAL restricted area: Retrieval of finalised data products.
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5.5 GIS functionality

For comfortable archiving of SISCAL data products as well for visualisation and advanced analysis, a
GIS tool based on the ArcGIS 8.2 software and the Spatial Analyst extension from ESRI has been
developed by IOLR Ltd, Haifa, Israel. End users that do not dispose of their own specifically tailored
GIS system will advantageously use the SISCAL-GIS for a number of reasons:

The EU-GIS enables the end-user to automatically archive EO products and the
corresponding metadata downloaded from the SISCAL server;

During the archiving process, the tool analyses the incoming data products and provides
statistics in order to alert users about significant anomalies of parameters of interest occurring
in their area of interest;

A variety of advanced raster based GIS functions were developed that can be applied to a
specified region of interest. These include:

o

0o
0
(0]

Calculating averages of EO products;
Differencing of EO products for locating extreme variations;
Creation of short term and long term trend graphs;

Segmentation of EO products according to defined thresholds for locating suspicious
areas;

Creation of daily statistical reports for user-defined regions of interest, e.g. near
outlets along the coastline;

Creating line profiles for any EO product at any specified date;

Animating the variations in physical values for visual inspection and demonstration of
these variations in simple manner to decision makers;

Creation of special composites based on near-real-time EO products and known
historical behaviour of the ecosystem (for instance creation of water quality index
based on CHL and SST products).

Value

[ 50000 100000 150000 200000 250000 300000

Distance

Figure 4: SISCAL-GIS: Line profile of the water temperature in the Northern Adriatic Sea.

Informus GmbH, http://www.informus.de
Gustav-Meyer-Allee 25, 13355 Berlin




Satellite-based Information System on Coastal Areas and Lakes
Page 11 of 11

http://www.siscal.net

6 References

Finalised projects:
0 Spanish Oceanographic Institute, Palma de Mallorca, Spain, March 2005:
Daily water temperature and phytoplankton distribution images for optimising
sampling strategies on occasion of the EFLUBIO 2005 campaign.

Ongoing projects:
o Ministry of Environment, Haifa, Israel, since March 2005:
Daily water temperature data sets of the Levantine coast for monitoring thermal
pollution caused by power plants along the Israel coastline.

o Lake Kinneret Water Authority, Haifa, Israel, since June 2005:
Weekly water temperature and phytoplankton distribution data set of Lake Kinneret for
monitoring the water quality of Israel’s main source of fresh water.

Initiated projects:

0 Institut fir Arzneimittel, Lebensmittel und Tierseuchen (ILAT), Berlin, Germany:
Weekly phytoplankton distribution in Berlin's lakes to optimise in situ sampling in the
frame of the European Bathing Water and Water Framework Directives.

o County Governor of Soer-Troendelag, Trondheim, Norway:
Weekly phytoplankton distribution image products to monitor occurrence, extension
and intensity of algal blooms for the management of fish farms and mussel farms.
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