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The SUBSOL Knowledge Environment

# Marketplace @& Knowledge Base ~

Knowledge Environment
Bringing Coastal surface Water Solutions to the Market

SUBSOL is an EU funded project to promote innovative, practical concepts for
advanced freshwater management, with the common objective of protecting,
enlarging and sustainably ufilizing fresh groundwater resources in coastal areas.

These subsurface water solutions (SWS) are built on experiences with Managed
Aquifer Recharge and Aquifer Storage and Recovery, but their applicability is much
wider due to innovations in water well design and configuration, allowing for
advanced groundwater management, and maximum control over freshwater
TESOUrces.

The SUBSO0L Knowledge Environment is an online, flexible and adaptable platform

to search for or share information about solutions to problems that frequently occur

in freshwater resources and ecosystems of coastal areas, such as seasonal water

shortage, saltwater infrusion, and degradation of wetlands. It consists of three parts: .
A Markelplace, a Knowledge Base and a Toolkil, all provided through a unified web- @
based environment. ’
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The SUBSOL Knowledge Environment %

Three building blocks seamlessly embedded into a common online platform
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SUBSOL Knowledge Base ol

The SUBSOL Knowledge Base (KB):

» s aflexible, extendable, web-based
knowledge environment enabling
the user to explore the knowledge J
collected within SUBSOL

Knowledge Environment o

Applications

( & Marketplace [@ELGUIIEEICRECERA F Toolbox
(J

Knowledge Base Edit (members only)

The knowledge base provides information on what methods are available regarding technical solutions for groundwater management in areaS~with-beaet(sh or saline
aquifers, what has already been applied and tested under different contexts and what were the main lessons learned.

* is currently up and running
(http://subsol-data.euprojects.net/) Methods .Iﬁ Applications

A set of innovative, practical concepts for Collected experiences, case studies and
protection, enlargement and utilization of information for sustainable groundwater
freshwaler resources in coastal areas. management in coastal areas.

» The KB will be enhanced with data
from other similar platforms
(EIP Water, Kindra project, etc.)

(1] Top
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http://subsol-data.euprojects.net/

Schema of SUBSOL Knowledge Base
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KB functionalities

(freely available, no login required)

o Listing of various data categories
o0 Tooltip for selected terms
0 Detailed page of an item

A He

Knowledge Environment

Fublications
Pubscations, references and other sources retated 1o the protection. enlargament and wtikzation of freafvwaler resources in coastal areas

Shew [10 sntrios

Publisher or Journal

Tithe Authors Abstract nama Yaar
A freshkampor for Noard Burgum . Tho futurs for o salinated  Mareus JH van e Vaik This documand 1 8 MSc study propet that was M Se Rapon 20m
wall fiold? commisssoned by Vitens 1o understand and predkct the
Franh/beackish and 458
Aquiter storage and recovery van geruiverd effluent Nieww  Koen G Zuwbier Stien E M Vool het glastuinbouwgebied AFC Mheuw Prinsanland Repon a7
Prinsanland (Dintelocrd) Ros (Dhntaloced) s bt van balang om de grbwalencorneming
duurzaam vaim te gesin. Naast et
Assussing impacts of climate change, sea leval ise, and [ To ? traction kam constal aquiss is Hydrology ard Earth 2013
drainage canals on saltwater intrusion to coastal agquifer G. Goncear. K. Hinsby wanerable to chmate change and sea level rise becsuse  System Sciences 17
Bboth may potentially impact saltwater 421-443
Assossment teversed osmosis membrana cf A s Coastal ankas s genenally densely poputsted and Rapar 2018
varying redox conditions of leodwater - Pary O 0 I marked by high freshwater demands. Due 1o the
and ASR prommity of the sea these
Her 0 RO SERg daasin ) Tho production of fresh drnking water from brackish Mydrogeslogy Joumal 2010
drl Raat growndwater by reverse osmosis (BWRO) is becoming  18(1): 117-130
mare atiracti, wven in tempseate
Business Case _rr,,_.m_.@w Town of Balloair P & Ross, KJ Rast, 0.5 FRoapen vailatle upan requast ARCADIS | KWR sopon 2014
Smith, W.J. Zasdnooijk oTTT16525
Consuquences and mithgation of saltwates intrusion induced Koo G Zusbier, Piater Coastal aquifars sd the desper subsursce ars Hydeology and Earth 2017
by shorn eireulting during aquiter sorage and recovery in 8 Stuytzand incraasingly sxgleted The accompanying pardorstion ol System Seiences 21
coamal subsurlace the subsurface for these purposes has increased LLEERLE)
1.1 Unlidatad rogional scala groundwater modal A Oagtarhat Scanaric ansiysas with 3 regional scals SEAWAT SUBSOL dalvernbis 7
HNoardburgum @riundwater modsl indicate that 2 milion m3 of
freshwater can be produced at
DZ.1 Full implementation of SWS pilet lest site in confined K Hinaby GEUS has developed and fully implemented the planned  SUBSOL defverable w7
fractured chalk squiler In Falstor lsland SWE plot test 3o at Marielyst, Falster during 2015 The
firs1 8
02.3 SW5 pillot test site In Schinlas €. Makaopoulos The aim of the Schanias Pilot was to test SWS SUBSOL delverable 017
configurations coupled wath novel polluteon remediatson
pod
Showsng 1 to 10 of 30 entries 1/ 2 3 Hem

A Home # Markeiplace B Knowledge Base ~  /#Toolbox @ Search -

Knowledge Environment

Application: ASR-Coastal and Freshmaker in Schinias (Greece)

Map llustrations

B mEuuL
=

A Home & Marketplace B Knowledge Base - # Toolbox Q Search -~
Knowledge Environment

Application: ASR-Coastal and Freshmaker in Schinias (Greece)

Map llustrations
Post-treatment
Pre-treatment Ozonation
pa— Permeate — 1 Fresh
Ozonation t \ W ‘ water
Pumped Reverse xidation|
brackish (Advanced) Osmosis
water |Oxidation | ¥
Rejected
e Shallow
Aquifer
Deep recharge
abstraction
well

A combined groundwater well system has been insialled, ing desalinated water in the upper ags

Description

The Schinias pilot (in Greece) is a hybrid application of ASR-Coastal and Freshmaker technologies of the Title

subsurface water solutions. The site of Schinias was selected as it is a coastal wetland with the characteristics of

a distinct ecosystem linked 1o a typical coastal hydrogeological system of a Mediterranean region. At the same ASR:Coastal and Freshmaker in Schinias
fime, the area of Schinias has developed plenty of produciive activities (agriculture, tourism), which results in (Greece)

multiple and persistent anthropogenic pressures for decades. In parficular, the increased water demand, along

with the impact of climate change, put pressure on their freshwater resources and ecosystems. Therefore, there Start Of Implementation

iz & seasonal water snortage of the over-exploited coastal aquifer, as well as zaline intrusion, water, zoil and
wetiand degradation, resulting in adverse effects on activiies connectad with agriculture and tourism as well as
an the ecological processes of the ecosystems. This pilot exploits a rather usual context: the alluvial aquifer in
use by both the wetland and agriculture, is sitting on top of a karstic aquifer. discharging relatively good quality Duration (In Months)
waler straight to the sea. Thus karstic water resource is been used, treated with novel pollution remediation 18

techniques (Reverse Osmosis (RQ) and Advanced Oxidation Methods (AOP)) and reinjected in the alluvial
aquifer. Demonstrating how this currently unused resource, can be turned into a source for protection, N
regeneration and financial sustainability for the area as well as other similar ones thraughaut the Meditarranean Timestamp

2017-02-01




A Home  fif Marketplace B Knowledge Base »  FToolbox @ Search «

Knowledge Environment

KB functionalities

(freely available, no login required) Search page
o full text and advanced search [l Foesosmon T Metods Otscbes  Aptestos  Punkestons |k

Nell Types  Projects

0 explorin lications in m
exploring applications aps Toxt
@ # Home @ Maretpiace BB Knowsedge Base - Tool S e ar C h

Knowledge Environment

How t-use: Cick on @ marker 33 navigane 1o the cbyects detal page

Sel e Ct I O n { . & Home  #rMarkelplace B Knowledge Base»  FToolbox O Search~
Knowledge Environment
on map

o~ R - R Structured search page

Structured
search

Project EEOIES

You ane searching for Projects

=+ id (Range of intagar)

=+ itk (String)

—+ descripticn {Siring)
9 items found ~+ Funded by {String)
=+ bucigut (Range of real)
= =+ URL (String)
=+ Etart date (Date) L ta

=+ Endf date (Data)
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|
SUBSOL Taxonomy SUSE)I

Hydrogeological

Measurements
Water quality

Geophysical surveys

Geomorphological surveys

Hydrogenlogical reconnaissance studies Surveys and Studies

Subsurface multi-level soil investigations Typical measures in SWS

Research

Maodifying the pumping plan

Parameters analyses

Measures SAR through flooding

Surface artificial recharge __/ SAR through borehale recharge
\ Combined SAR measures

A SUBSOL taxonomy has been compiled and
implemented in the KB and MP: once entered, input
is tagged and then lends itself to ‘smarter’ search.

SWS Activities

Groundwater modeling

Modeling

Hydrologic modeling

Groundwater quality monitoring

Muonitoring of hydrologic zones Monitoring

In-situ hydraylic tests

‘Water abstraction and transfer

Implementation

Treatment processes

Recharge and storage

o

SUBSOL has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 642228
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SUBSOL Marketplace SOl
Additional functionalities are offered for *
registered users:

Zafeiropoulos

azafeiropoulos

Supported roles:

0 Simple user: able to view content and
participate in set of services.

o0 Organization representative/ Data sy A Eheien
manager: able to manage content for his
organization. /

o Platform administrator: able to manage
all the content in the platform.

CREATE ACCOUNT %

SUBSOL has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 642228



SUBSOL Marketplace -

Functionalities for registered Marketplace
members

& Prod: & Services

& Projects
2 Methods

[ Applications

T Inbox (0)

B Knowledge Base

Customize your personal homepage
Identify popular products and services
Get updates on market solutions and new tools
Promote your products & projects

Get and provide feedback

See your favorite items

Filtering options

Bookmark rate and express interest

SUBSOL has received funding from the European U
research and innovation programme under grant ag

e #r My Marketplace B Knowledge Base-  F Toolbox Search~ 8% User Management A My Accoumt +J Logout {subsol)

Customize your personal
homepage

/ MY MARKETPL

AGE

My Marketplace

Hi subsol, welcome to the SUBSOL Marketplace

Popular Choices Market Place Updates

= Loguut (subsal)

Knowledge Base

Promote
your
products &
projects




SUBSOL Marketplace e

Functionalities for registered Marketplace > weee ™
members

e #r My Marketplace B Knowledge Base-  F Toolbox Search~ 8% User Management A My Accoumt +J Logout {subsol)

Filtering
options

Hi subsol, welcome to the SUBSOL Marketplace

2 Methods

Popular Choices Market Place Updates
[ Applications
Products Products
T Inbox (0) SWS Location Identification Taal 50, shmaker quick o0l

GO-FRESH: Geohydr: 5
o

SUBSOL Auromated Comral Unit [ ] 4075

Customize your personal homepage
|dentify popular products and services
Get updates on market solutions and new tool .
Promote your products & projects sishe o= -
Get and provide feedback '
See your favorite items

Filtering options

Bookmark, rate and express interest

Bookmark,
rate and

express

SUBSOL has received funding from the | interest
research and innovation programme und
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SUBSOL Toolbox

1. Development of decision tree tools (step by step
guidelines)

o know what to build

2. GIS location identification tools: spatial multicriteria
assessment

0 know where to build it

3. Collection of available open source/free models has » W—/—/_\\/\/
been performed to support the development of a hydro-

hY

technical SWS decision support toolkit. \
0 know how to build it v

Custom Date Range example)

Predefined date ranges for better

4. Development of a generic transferable Data Monitoring s
SyStem for remOte SWS deployment monitoring' iy NWT ‘: .: “ ok mum b s,..\Blndatarinqenlckurfnrnsllr
s nown T o 2 o S BRSO selection of dates

0 know how it's going on after you build it

SUBSOL has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 642228



Sul
SUBSOL Toolbox: SWS Location Identification Tool (1/2) 52)1

A screening tool that scans an area to identify locations that can be suitable for applying
subsurface water solutions, performing spatial operations on layers that describe the
topographical and hydrogeological conditions of the study area.

o SWS Toolkit
File Tocols Help

Input layers Spatial analysis
Intervention Water level Power lines

The type of SWS that is going to s This is the available water level e This is the definition of the power
(O) Freshkeeper be investigated. Freshkeeper Open file measurements. A csv file with 3 Open fie supply in the study area. SWS

aims to prevent the saltwater columns should be defined. The reguire  proximity to power

intrusion by pumping out brackish first two columns give the supply. A peint kml layer should
® Freshmaker water, treating it and re-injecting o, * . coordinates of each measu- o, * . be defined.

it. Freshmaker aims to enlarge an rement point whereas the third .

existing thin freshwater lens in -+ gives the height in meters of the - D f W

times of freshwater surplus. . . averaged (over tme) water . + e Ine ype an

* level, *
s - di ial

Lenses Restricted reas e corresponding spatia
v This is the width and the This is the definiton of the This is the image that will be used

Open file

====——

thickness of the natural
freshwater lenses. Two polygon
kmi layers should be defined.

Open file

restricted areas (e.g. archae-
ological areas, military instal-
lations, national parks, etc),

Open file

as backgroud. The image bou-
ndaries should be the same with
that of the provided DTM.

where WS may not be installed.
A polygon kml layer should be
v Open file defined.
==
Agquifer Secure areas
7 This is the definition of the plane 7 This is the definition of the s This is the DTM of the studied

Open file

that gives the aguifer bottom. A
3-columns csv_file with three
rows is expected. Each row gives
the coordinates and the depth of
a point of the aquifer bottom (3
points are defined).

Open file

<P

secure areas where the SWS will
be protect against vandalism or
theft. A polygon kml layer should
be defined.

Open file

area. The boundaries of this
layer define the boundaries of
the project. A geotiff raster layer
is expected.

SUBSOL has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 642228

information available.




I
SUBSOL Toolbox: SWS Location Identification Tool (2/2)SUS%)1

= SWS Toolkit
File Tools Help

Input layers Spatial analysis

Xmax,ymax=24.082919,38.179615

200

100

Suitable locations can be
exported to Google Earth

xmin,ymin=23 998247,38.123205

Input layers
O oM
() water level
(O Aquifer depth
(O Lenswidth () thickness
() Power distance
() Restricted
O Secure

Aerial

Indicated locations

Pump location

Maximizing W. ley

weight: 0.4

X

el

(@) Installation location
Power distance:
1000 m

Injection location mayimum
intrusion:

168 m

Protected depth;
43im

‘ Display on Google |

P

SUBSOL has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 642228

The tool then indicates
suitable locations for siting
the SWS technology.

url: http://users.itia.ntua.qr/rozos/SWS_Toolkit/



http://users.itia.ntua.gr/rozos/SWS_Toolkit/

SUBSOL Toolbox: Data Monitoring System (1/3) SUSbOl

A versatile and portable web application that aims to gather various types of data from various locations,
store them in the database and visualize them for the user to view.

Fusion A Customisable Dashboard for the SUBSOL Project

Create a new Expression

Name of Your Expression

Formula of Your Expression

Unit of Measurement

Description (optional)

Manns ot Atamis Vasiahin

Total Recovery

[[ Recovery1.1_10]1/ [ Recovery_1.2_10]] * ([[ Injection_10]] + 10)

Type the formula to be used in order to calculate the result. Use your Atomic Variables wrapped in "[[" and *[I". For
example if you want to subiract your Variablel from Variable2, just type [ Variable2 ]| - [[ Variable1 ]]. You can use
the list on the right to add your variable.

m3

Your Atomic Variables

Injection_10

Recovery1.1_10

Recovery_1.2_10

Recovery_1.3.10

Recovery_1.4.10

Variables

Create a variable that shows the
most recent value of a certain
column, or the minimum value of
the same column. Combine
variables and create a more
complex form of data and
display the result into the
dashboard

Expressions

(almost) any formula is accepted
combining variables into complex
forms of expression

| i | _



SUBSOL Toolbox: Data Monitoring System (2/3) SUS%I

FUS | on A Customisable Dashboard for the SUBSOL Project

Please, select the widget you would like to add to the dashboard

‘Weather Widget

Awide selection of widgets is supported.
From simple text widgets and gauges, to pie charts and multiple line or bar charts.

SUBSOL has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 642228



SUBSOL Toolbox:

Multiple Dashboards

Data Monitoring System (3/3) SUSI%)I

Fully Customizable Widgets

Fusion A Gustomisable Dashboard for the SUBSOL Project

Koens Page

364832
364832

k

Fusion A Customisable Dashboard for the SUBSOL Praject

Injected
£

» Users can create multiple dashboards to

insert their widgets

» Widgets can be in multiple pages at the

same time

Users can customise their widgets using several

different options
Users may preview the widgets before adding

them to the dashboard

SUBSOL has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 642228




SUBSOL Toolbox: Generic Toolbox for applying SUSIEJI
SWS Methods (under development)

0 Online Web Application will guide the user to:

o Step 1: define the problem and select interactively the
appropriate SWS

o Step 2: select a Tool for applying the SWS Method
o Step 3: configure and run the Tool online

0 Step 4: review the results in a comprehensive way
using graphical elements

0 Tools are implemented in MS-Excel enabling their
development by non-IT experts

o Tool management routines will make the Toolbox
expandable and easy to use

0 The Toolbox will minimize the development time of new
Tools and facilitate their evaluation

SUBSOL has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 642228



Su
Last but not least - not all tools are software 52)1

o Technological Participatory Assessments with
stakeholders

Development of business cases
Market analysis of target regions
Strategy for commercialization and market penetration

Studies for assessing the impact
of the solutions to the environment

O O O O




Linking with other platforms: SUBSOL KE API

Knowledge Environment API

Purpose:
OF‘T\ONS ET I

0 provide additional quality content with
regard to groundwater research Api Root

HTTP 208 OK

Allow: GET, HEAD, OPTIONS
pecify a format for the GET

O upgrading systems in terms of
request

Vary: Accept

“http://subsol-data.euprojects.net/apisApplicationscall

{
*ApplicationScale”:

“Country”: “http://subsol-data.euprojects.net/api/Country/",
“CycleDuration”: “http://subsol-data.euprojects.net/api/CycleDurations”,
*FinalUse": “http://subsol-data.euprojects.net/api/Finallse/",
“*FreshwaterAbstractionRate”: “"http://subsol-data.euprojects.net/api/Fresh

: “"http://subsol-data.euprojects.net/api/Frd OPTIONS
“http://subsol-data.euprojects.net/api/LegalEntityType

"FreshwaterInfiltrationVolume”

:
Steps:
"LegalEntityType":
"LicenseType": “"http://subsol-data.euprojects.net/api/LicenseType/",
“http://subsol-data.euprojects.net/api/MeasureCost/",
“http://subsol-data.euprojects.net/api/Bracki

"MeasureCost™:

*BrackishwaterInterception®:
“http://subsol-data.euprojects.net/api/Freshwatq

0 Web browsable API guides the user
h h h S U BSO L KE “FreshwaterInfiltration”:
t roug t e "ReverseOsmosis”: "http://subsol-data.euprojects.net/api/ReverseOsmosis/"
"MeasureType": “"http://subsol-data.euprojects.net/api/MeasureType/",

"Nuts": "http://subsol-data.euprojects.net/api/Nuts/",

"Objective”: “"http://subsol-data.euprojects.net/api/Objective/s",
"PublicationFormat"”: "http://subsol-data.euprojects.net/api/PublicationFo
O G ET’ H EAD’ OPTIONS requeStS "PublicationType”: "http://subsol-data.euprojects.net/api/PublicationType,

"Recharge”: "http://subsol-data.euprojects.net/api/Recharge/",

"RecoveryEfficiency™: "http://subsol-data.euprojects.net/api/RecoveryEfficiency/",

"Regulationtyp "http://subsol-data.euprojects.net/api/Regulationtype/",

“http://subsol-data.euprojects.net/api/Scale/",

"Scale”:
“Source”: “"http://subsol-data.euprojects.net/api/Source/",
“http://subsol-data.euprojects.net/api/SubsurfaceProcess/",

allowed
"SubsurfaceProcess™
"TechnologyReadiness": "http://subsol-data.euprojects.net/api/TechnologyReadiness/",
"Tupic": "http://subsul-data.euproje:ts.net/api/Tupic/")
"http://subsol-data.euprojects.net/api/PreTreatment/",
"http://subsol-data.euprojects.net/api/PostTreatment/",

0 Unrestricted access to all information
"PreTreatment™:
"PostTreatment™:
"WellType"”: "http://subsol-data.euprojects.net/api/WellType/",
"WgStatus": "http://subsol-data.euprojects.net/api/WgStatus/",
"http://subsol-data.euprojects.net/apis/wegType/",

"HEType":
“Term”: “"http://subscl-data.euprojects.net/api/Term/",

0 Results provided in JSON format

SUBSOL has received funding from the European Union’s Horizon 2020

research and innovation programme under grant agreement No 642228




. Sul
Linking EIP Water with SUBSOL )

o EIP Water has recently developed its own generic marketplace

0 We identified the need to make the SUBSOL Marketplace compatible with the EIP Water
Marketplace from the beginning.

0 A procedure for synchronizing the
databases has been outlined and agreed.

0 SUBSOL database structure has been
adjusted to be compatible with EIP Water

0 The purpose is to achieve a synergy among £ & s o )
the two market places and establish a link = 0. - Fu.

Dap_water

- EIP Water

that can be considered a ‘pilot’ for O, - [T
connecting (other) projects MP with the O . [

EIP water market place.

@ PRODUCTS & SERVICES

WANTED: YOUR #WATERINNOVATION W
CONTENT ON THE EIP

otinuing to browse this site you are agreeing to our use of

rowser settings at any time. More information in our Privacy Policy.
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Linking KINDRA with SUBSOL 5301

Initiatives for establishing links between the two KEs, to provide to additional quality
content in groundwater research and increase platforms dissemination and publicity

SUBSOL
DB

KINDRA
DB

= b

Publications

’-%’I[- . KINDRA. KNOWLEDGE FOR HYDROGEOLOGY RESEARCH
] R T S T e B T T T — bt e B o s
aa o e 2 St [T s seann
IRATION ACTIVITLES 10R THE REDUCTION OF WATER L0SSES AND PRESERYATION oF 0 (e —

Cloemons
WATER GUALTTY TN OVER. DIMENSIONED WATER DISTRIBUTION NETWORS N RAKVERE TOWN, ESTONIA
Tise Sastriny

o of wattr

sted waser resources maragemert, Qulty, Quaitatve monitoring netuork KH—\DRFI
arage cystem, water polation, aater saving, waste water

et The main oroject was to presare & comprahenave and i
e aver-684 and G4arased mates Srioulion newerk n Aaers 15

¢ plan for the redu
- while .

[T T pR————

wall Eold?

Keywards

Rt

Acquibes stos ogpe sl rovumery van geeaivend efluest Hisew Loes, Stameen £
Primsentn

R —_—

cRarionaL ac Armaing racs of Ehmat chasge, sna v sue, amed B Kastssen 1 0 Somariog. e -
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Thank you for your attention!

SUBSOL Knowledge Environment
http://subsol-data.euprojects.net

Klio Monokrousou
National Technical University of Athens
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