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Executive Summary

In the current document, description of the SUBSOL Subsurface Water Solutions (SWS)
Online platform is provided. The SWS online platform consists of the main web-based
platform developed by SUBSOL aiming to act as a hub providing access to the set of
designed and implemented online services. These services include a) access to the SUBSOL
Knowledge Base where information regarding the set of solutions, products and applications
considered within SUBSOL is collected and made available to end users, b) access to the
SUBSOL Toolkit that supports the collection and monitoring of environmental data, as well as
the identification of locations that can be suitable for applying subsurface water solutions and
c) the SUBSOL Marketplace that regards an online platform supporting the sharing of
knowledge and lessons learnt between cases examined in the project and across regions and
help facilitate innovative technologies and applied solutions.
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1 Introduction

The current document provides details with regards to the design and implementation of the
SUBSOL Subsurface Water Solutions (SWS) online platform and especially the SUBSOL
Marketplace. The SUBSOL SWS online platform consists of three parts, namely the landing
page, the Knowledge Base and the Marketplace.

The landing page® provides overall information regarding the functionalities supported by the
SWS online platform, entry points for the Knowledge Base and the Marketplace as well as
registration, login and search functionalities. The Knowledge Base supports a set of data
management functionalities with regards to SWS related data. It consists of a public and
private part. In the private part, SUBSOL users are able to add, edit, update or delete data
related to products, tools and services, SWS solutions, reference applications, projects,
publications, regulations, data providers, working groups and persons. In the public part, end
users are able to view detailed information regarding the data that is available in the
Knowledge Base, navigate through them via a set of views based on lists and pivot tables, as
well as search for data based on keywords. The Marketplace aims to support the promotion of
SWS products, projects, solutions and applications to any interested party and facilitate both
product or technology solutions owners and project members to identify opportunities for
usage of specific products in specific SWS cases. It aims to serve as a virtual marketplace to
share knowledge and lessons learnt between SWS cases in various regions. A set of services
are provided to end users (organization representatives or simple marketplace users) for
managing content as well as navigating through it, providing rating for specific products as
well as interacting among them for materialising potential interest for the available solutions in
the Marketplace.

A unigue end user interface is designed and applied to the three parts of the SUBSOL SWS
online platform, aiming at providing a unified experience to the end user through its navigation
in the various parts, as well as reducing the complexity in the management of the SWS-
related information. A set of workflows for navigation among the various parts depending on
the requirements and the access rights of each type of end user are examined and taken into
account.

It should be also noted that the design and development of the SUBSOL SWS online platform
has been based on the definition open interfaces, able to be extended in the future and being
in parallel interoperable with open services provided by existing platforms (e.g. the EIP Water
Marketplace).

! http://subsol-data.euprojects.net/
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The document is structured as follows: in section two, the overall architecture of the SUBSOL
online platform is presented, including a short description regarding the role of each
component; in section three, a detailed description of the SUBSOL Marketplace is provided,
including the set of implemented functionalities and a short guidance on their usage; in
section four, the approach being followed with regards to continuous source development and
system integration is described in detail, while section five concludes the document.
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2 SUBSOL Online Platform

2.1 SUBSOL Type of Users
In the SUBSOL SWS online platform, the following type of users are considered:

1 Knowledge Base Editor: He has access to the public and private part of the
Knowledge Base and is able to add/edit/delete content in all the database tables of the
SUBSOL database (except the part of tables with fixed content).

1 Organization Representative: He has access to the Marketplace and is able to
add/edit/delete content that is associated with his organization (Products & Services,
Projects, Measures, Applications). He is also responsible for interaction with interested
parties with regards to the items belonging to the organization (e.g. expression of
interest for a product). He is able to view all the content made available regarding
Products, Tools & Services, Projects, SWS Solutions, Applications.

1 Simple User: He has access to the Marketplace and is able to view all the content
made available regarding Products & Services, Projects, Measures, Applications. He is
able to express interest for specific items, provide rating for items and initiate
communication with the organization representatives.

1 Anonymous User: He has access to the public part of the online platform and the
Knowledge dase. He is able to see custom views and perform simple and advanced
gueries over the available content.

1 Administrator: He has access to all parts of the online platform and is able to
add/edit/delete any content in the SUBSOL database.

2.2 SUBSOL Online Platform Components

The SUBSOL SWS online platform consists of three parts, namely the landing page, the
Knowledge Base and the Marketplace. Access to the platform is provided through the URL
http://subsol-data.euprojects.net/, where the end user is able to view introductory information
regarding the set of services provided through the platform. Most of the information made
available through the landing page is public, while login or registration functionalities are
provided in order for the user to gain access to the Marketplace, the private part of the
Knowledge Base and the Toolbox. A screenshot, depicting part of the home page of the
online platform is provided in Figure 1.
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Through the top menu the following functionalities are provided:

T

access to the SUBSOL Marketplace for viewing information regarding existing products
and solutions and interacting with the relevant parties;

access to the public part of the Knowledge Base, consisting of information provided in
the form of lists and pivot tables;

access to the private part of the Knowledge Base for adding or modifying existing
content, provided mainly to members of the SUBSOL consortium;

access to the SUBSOL Toolbox that regard a series of online and open tools that
provide an answer to how appropriate solutions for sustainable groundwater resources
management in coastal areas can be selected, designed and implemented

interfaces for searching and advanced searching functionalities, enabling end users to
find relevant information in an easy and straightforward way.

In the main part of the homepage, entry points to the Marketplace, the SUBSOL Toolbox and
a set of custom views concerning the available products, measures and applications are
provided. Furthermore, information regarding newly introduced items (e.g. recent products or
applications) is provided in a right sidebar toolbox.

& Marketplace = Lists~ vots
Q Bringing Coastal surface Water Solutions to the Market

S = | el
Marketplace 3 e e s e

Join the Marketplace and enjoy free services:

+ Customize your personal homepage and bookmark your favorite items
+ See trending products and services
+ Getupdates on market solutions and new tools

. .
« Promote your products, services and projects and get feedback SU%
) 7

« Express interest. ask questions and rate items

Case studies

Measures Applications and Case studies  Products and Services

Figure 1. SUBSOL Online Platform home page

=
o



S

ol
Access to the public part of the Knowledge Base is provided through a set of user friendly
interfaces. Information is presented in the form of i Gstom Layoutso (Details and Icons
Layoutyand A Pi v olh thelfiestochse, $hé end user is able to select an option through a
dropdown menu in the top bar and view the set of entries in the selected data category (see
Figure 2, Figure 3 and Figure 4). For those data categories for which illustrations are available

(e.g. Projects, Measures, Applications), two different type of layouts are supported; a detailed

layout providing detailed information regarding each item and an icons layout providing a
graphical overview of the items.

# Home  # Markeiplace B Knowledge Base - # Toolbox  Q Search ~

Knowledge Environment

SWS solutions

A set of innovative, practical concepts for protection, enlargement and ufilization of freshwater resources in coastal areas

]

The Freshmaker is designed to enlargs, The Frashxzapar protects shallow ASR-Coastal uses multiple partially Anuifer storage and recovery using multiple

protect. and utilize freshwater lenses in abstraction wels in 2 frashwater [ayer penatrating wells in 2 single borehole partially penetrating wells (MPPWs) in
brackish-saline aguifiers using two underlain by a low-guality water type (oftan: (MPPWs) to optimize the infiltration, combination with reverse osmosis. During
horizontal welis. A deep horizo... brackish-zaling). A shallow ... storage and recovery of freshwatar.. the injection phase, fr...

Arfificial recharge in coastal sand Controlled Artificial Recharge and
S
0 g 1

Although mastly located in zones of Application of VWS in urban areas to SeepCat, is a saline groundwater discharge Creek ridges are typical geomorphological

brackish or saline groundwater, coastal discharge rainwater surpluses and have system which protects limited freshwater features that lie up to 2 m higher than the
dune systems are often associated with high-quality water at hand for urban water rescurces on small islands against surroundings in the reclaimed fidal flat
underlying freshwater reservoirs... supply. The urban waterbuffe. .. salinization and sea level r... landscape of the sou...

Figure 2: Icons View in Knowledge Base
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A Home

& Marketp

Lists ~

Show [10 | entries

Projects

iii
El

Search:

start

Title Description Funded by Budget  url date

DESSIN DESSIN - Demonsirate Ecosystem Services Enabling Innovation in the Water Sector The ASR-Coastal Wesdand is ane of five - European Union Seventh Framework  None hips:Jidessin-project eu/zpage_id=46 None
demo sites. Programme

FREEWAT FREEWAT (FREE and open source tools for WATer resource management) is an HORIZON 2020 project financed by the EU  EU Horizon 2020 None hupliew. freewat eu None
Commission

Freshkeeper The objective o this TKI project is the (further) development and scaling-up of smart concepts, such as Freshkeeper, to TKI project Nane None
manage

GO-FRESH GO-FRESH: Geohydrological Opporiu None Nane hitps: fresh None

freshwater-supply/

Knowledge for  description None Nane hitp oo knowledgetorclimate. nlf None

climate

MARSOL MARSOL - Demonsirating Managed Aquifer Recharge s a Solution to Water Scarcity and Diought How can the increasingly  EU 7th Framework Programme Nane hitpimewmarsoleu! None
scarce resource

suBsoL SUBSOL targets a market breakthrough of SWS as robust answers 10 freshwater resources challenges in coastal areas, by EU - Hofizon 2020 4170010.85 hitp:/iwew subsol.org None
demansiration, market

Showing 110 7 of 7 entries Previous | 1 | Next

A Home

Project | About

& Marketplace

How 10 use: Click 0n 3 marker 10 Navigate 10 the objects detall page

ASR Coastal Dinteloord
Lon'4. 3651, Lat51 6492

\ %
ST

acardlsare

Show 10| entries

Applications - Case studies

Start of Duration
Title Description implomentation m Keywords unt
ASR Dinteloord 2 wide g hortcuture area under development, wih & None 2 SR, ASR-Coastal, MPPVI. Multple Partially bsol.org / hitp:
foreseen high water demand which cannot be Penetrating Wells, effuent re-se
ASR-Coastal Nootdorp  ASR-coastal uses mulsple partialy penetrating weits n a single borehole (MPPW) to None 0 ASR, ASR-Coastal, MPPW, multple partialy VAWV SUBSOLOT / WA KWTWaler 1l / WWW.nCa-Orchids.nl
‘enable injection at the base of the aquifer penewating wells
ASR-Coastal Westiand A1 the Westiand fled sit, the freshwater surplus of 270,000 m2 of greenhouse foofis  None 0 ASR, ASR-coastal, MPPW. muttpke partally wisubsolorg / hitps:idessin-project eu7page_ld=46
(ASRO Westiand) colected. fitrated, and Injected deep penewating wells. Freshkeeper, RO, desaination
Falster Island, Denmark  DRAFTI! The Marlelyst area on the southern part of Faister Isiand Is facing saitwater  None None None Vvt subsol org
Intrusion problems both from the sea
Freshkeeper 'DRAFTII Rous of 5anized well 1ics for the PIoduction of arinking waler by kerception None None MPPW, mutiple parbally penetrating wels, Satwater  HIps /W KWrwaler nUenvpOjectonroshkeaper wwiv.subsol oig
intercaption, samwater re-injection

Through

Figure 4.

Lists combined with geomaps

t TaldesoRionvinotiie dropdown menu, pivot tables combining parameters

from the set of existing tables in the SUBSOL database are provided, facilitating the end

12
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users to get aggregated and comparative information over the whole dataset in an easy and
straightforward way (see Figure 5).

# Home #rMarkeiplace [ Knowledge Base- 4 Toobox QSearch- 7 Help
SOL Knowledge Environment

i
o

™ 9 3

a

£

H

Figure 5: Pivot Tables

The private part of the Knowledge Base, accessed by data managers, is related with
populating the database with new data and the management of existing knowledge. This
functionality has been described in detail in the deliverable SUBSOL D3.1 (A web-based
knowledge environment) [1]. In the following section, the functionality of the SUBSOL
Marketplace, accessible only by registered users, will be described in detail. Users may
register to the system in a secure way by selecting the registration option from the landing

page.

It should be noted that, although the website consists of several subsystems (Knowledge
Base, Marketplace, Toolbox, Homepage), the transition from one subsystem to another when
browsing through the website is transparent to the user. This is accomplished by applying
common design specifications and thus achieving a coherent structure of the website and a
common look-and-feel of all parts of the user interface. At the same time the appearance and
behaviour of the user interface is adjusted according to the user role.
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3 SUBSOL Marketplace

3.1 Marketplace Functionalities

The SUBSOL Marketplace has been designed as an online system supporting the promotion
of content related with SWS solutions to interested stakeholders from the industrial, research
and academic community as well as public sector institutions. The SUBSOL Marketplace
supports a number of useful functionalities such as the following:

1 dissemination of products, projects, services and technological solutions,

collection of feedback and rating from the end users,

expression of interest for selected products,

identification of trends,

personalised presentation of content,

view of recent activities and overall statistics and

facilitation of the interaction among members of the platform having a common interest
in a product or a technological solution.

=4 =4 =4 4 A 2

In this section, the services offered by the Marketplace to organization representatives and to
simple users, two of the main user categories of the Marketplace, are briefly introduced.
Organization representatives have access to two type of views, namely the user and the
manager view. The manager user interface provides additional functionalities which facilitate
data management and the interface is similar to data management interfaces developed
within the SUBSOL Knowledge Base. Material added by organization representatives or
Knowledge Base editors is made available to both subsystems, given the existence of a
unique database.

For simple users the entry point in the Marketplace is the Marketplace home page where the
end user is able to see a set of descriptive statistics regarding the number of available items
per category (e.g. projects, products), popular items per category, items that have been
declared as favourites as well as the recent activity of the Marketplace, i.e. items which have
been added recently to the system. Figure 6 gives an example of the Marketplace home page.
It should be notedthatpart of the content olfeingchree aut seth-
f 1l yo b ghe dedared preferences and areas of expertise of the end user (see Figure 7).
The -thesfnl y 0 ¢ o n tseset tof suggegtians dor highly relevant products, projects,
measures and applications according to the end user profile.
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Figure 6: Marketplace home page
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A Home & Marketplace

0ld Password

0ld Password

New Password

New Password

Repeat Password

Repeat Password

Organisation

Other

Role in Organisation

ADMIN

Areas of expertise

* Artificial recharge

Interests

iELists~ Pivots~  Search~

*Aquifer vulnerability

*Data

Hydrogeological solutions

Water quality

&% User Management

Subsurface water Solutions

Data management

‘SUBSOL has received funding
Artificial recharge

2 My Account

Project

About | Contact

<l Logout (subsol)

Disclaimer

Figure 7: Declaration of areas of expertise and interests of end user

The end user is able to navigate through the Marketplace and view the introduced items per
category (Applicable Tools, Related Projects, SWS Solutions, and Reference Applications) by
selecting the appropriate category from the left-side menu. For each item of the selected
category, a small characteristic image is provided along with a short description and a set of

icons supporti

ng

rating,

fadd

t o

f av olityr(see

Figure 8). The ratings are expressed in a scale from one to five stars, and interests are stored
in the profile of the end user in the SUBSOL database and are taken into account for the
creation of a personalized user home page (e.g. presentation of recent additions to the
favourite items, view of rating of most popular items).

Furthermore, by selecting a specific item, the user is able to view additional information
regarding this item including a detailed description of the item, while, there is also the option
to view the full set of available information provided through the SUBSOL Knowledge Base

(see Figure 9).
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Figure 9: View of a specific item in the Marketplace

Finally, through the expression of interest for a specific item, a dialogue is initiated between
the two related parties, i.e. the end user declaring interest for a product or service and the
organization representative which offers it. This feature facilitates their communication and
supports the exchange of useful information and potential exploitation of the items promoted
through the Marketplace. The end-user can already engage with the product or project via
chat using asynchronous text messages. This information is now more highlighted by having
a separate In-box widget on the dashboard as seen in Figure 10, Figure 11 and Error!
Reference source not found..The exchange of information may regard collection of
advanced data with regards to the considered item, as well as the initiation of business-
oriented interaction among the involved parties.
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Figure 10: Inbox widget on the Marketplace homepage
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Figure 11: Set of dialogues initiated for the products of the organization

Organization representatives may log into the system having additional privileges. In this case
the user interface is similar to the one developed for the data management of the Knowledge
Base, aiming to facilitate end users using both systems. The organization representative is
able to view the existing content as well as edit/add/remove any content related to his
organization. An indicative view of the interface provided to organization representatives for
this purpose is shown in Figure 12.
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Figure 12: Organization representative manager view

It should be noted that both the Knowledge Base and the Marketplace are managing the
same information stored in the SUBSOL database. A set of interfaces supporting access to
data from both systems have been developed enforcing the specified access rights policies.
Thus, the Knowledge Base and the Marketplace can be considered as fully interoperable and
extensible components that can be easily maintained and extended in the future.

As already mentioned, the end user is able to rate each item in each corresponding category
using a star rating mechanism as well as marking items as favourite for further usage (see
Figure 8). Favourite items also work as bookmarks, that the end user is able to visit later at
any time. Favourites are also available as separate list where you can visit via the dashboard
(see Figure 13).

N
o




































