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EXECUTIVE SUMMARY

Deliverable 3.5 refers to the User Guide for the first version of the Cloud Ecosystem of the UPWATER
project (Understanding groundwater Pollution to protect and enhance WATERquality, Horizon Europe
project No 101081807). The architecture design of this digital infrastructure has been implemented however
the minor and/or supporting developments may continue to be added based on the needs of the project
partners and activities.

The current version of the Cloud Ecosystem supports the following functionalities:

o Access to the Geonetwork cataloging server that catalogs datasets used by or is the result of the
project activities

e Access to the data collected by the Internet of Things (IoT) sensors and stored in the Cloud
Ecosystem databases. The platform can provide the following services to the user:

o Search and visualisation data in tabular form
o Visualisation, charts, and graphs

o Representational State Transfer Application Programming Interface (REST API)
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1. CLOUD ECOSYSTEM USER MANUAL

The Cloud Ecosystem user manual provides a stepwise description of the capabilities of the system given
that the user has editor priveleges. Different priveleges will be assigned to different types of accounts within
the UPWATER consortium (e.g. researchers, task and/or workpackage leaders etc). This user guide refers
to the accounts with editing priveleges, which will also be the type of account that can make use of the
maximum of the system’s capabilities.

1.1. HOME PAGE

The UPWATER Cloud Ecosystem is accessible at the URL https://upwater.gr/. This geoportal will act as
the one-stop main interface for catalog, portal, and portrayal services for the UPWATER project with reliable
and well-accessible data and data products (e.g. spatial distribution maps, variable fluctuaction graphs etc)
and will also serve as a database node. Figure 1 shows the homepage in the form of a screenshot, that
illustrates the features that the 10T subsystem, that consists of:

e Geonetwork
e KoboToolbox
e Measurements database

e Databse REST API
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Geonetwork is a standardized and decentralized spatial information management environment designed to enable access
a to geo-referenced databases, cartographic products and related metadata from a variety of sources, enhancing the spatial
GEONetWOI'k information exchange and sharing.

How-to

ié, g

Athens site case study: metropolitan region (polluted urban area, GW impacted by industrial and urban activities).

Besos site case study: Barcelona metropolitan region (polluted urban area GW impact by agriculfural industrial and urban

activities)

Stengaardens site case study: dumpsite in Denmark (polluted rural area, GW impacted by pesticide wastes).

Figure 1 - Upwater portal home page

1.2. GEONETWORK

GeoNetwork Open-source [GeoNetwork2023] allows the:
e discovery of suitable data sets based on their descriptions (metadata);
e access to the selected data sets through their view or download services;

e uploading and downloading of data, graphics, documents, pdf files, and any other content type.

GeoNetwork is implemented and can be accessed through the URL https://upwater.gr/geonetwork/ or
through the main interface https://upwater.qgr/ as shown in Figure 2.
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UI Geonetwork v Tools v

Geonetwork is a standardized and decentralized spatial information management environment designed to enable
access to geo-referenced databases, cartographic products and related metadata from a variety of sources, enhancing
the spatial information exchange and sharing.

How-to

Athens site case study: metropolitan region (polluted urban area, GW impacted by industrial and urban activities).

Besos site case study: Barcelona metropolitan region (polluted urban area GW impact by agriculfural industrial and
urban activities).

Stengaardens site case study: dumpsite in Denmark (polluted rural area, GW impacted by pesticide wastes).

Figure 2 - Geonetwork links

The following sections (81.2.1-1.2.12) provide a quick start guide for the Geonetwork tool of the platform.

1.2.1. SIGNING IN

This section describes the necessary process in order to sign in and view resources in the GeoNetwork
catalog.

On the GeoNetwork home page, from the top menu, click Sign in to connect as administrator. The Sign-
in window will now display as shown in Figure 3 that contains the necessary login boxes.

"E-‘ My GeoNetwork catalogue Q Search

User name admin Forgotten your defails?

Password =~ eeee Use password recovery to reset it

m Forgot your password

Figure 3 - Geonetwork sign-in form

Enter the username and password and click Sign in. The default admin account details are: username
admin with password admin. After you sign in, the top toolbar displays an admin console and your login
details.
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1.2.2. SEARCHING INFORMATION

You can use the Search button to search for information using the GeoNetwork catalog (Figure 4). The
Search button allows you to search by:

Entering the desired keywords and search terms into the Search field at the top of the page and,
Pressing the Search button (or use the Enter key), to list search results.

o
'=.' My GeoNetwork catalogue Q Search @ Map + Signin ~ English

Search ... n

Search 3 data sets, services and maps, ..

Figure 4 - Geonetwork Search facility

Figure 5 shows some typical screen content of the Geonetwork front page- different data for one of the CS
of the UPWATER project. The control panel on the left side provides different filtering options while the
main panel can introduce the user to the main data group for each case study.
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Figure 5 - Geonetwork front page

1.2.3. DESCRIBING INFORMATION

The Geonetwork User Guide [GeonetworkUG2023] describes how to catalog resources. First, the user
needs to choose a standard to use. In general, the following rules apply:

e Dublin core is usually used for open data portals, referencing publications, reports, etc

e |SO 19115/119/139 is mainly used for spatial resources (e.g. datasets, services, maps)

e |SO 19110 is mainly used for feature attribute tables

When the user has editing priveleges (see 18.2.4) then he/she can use the editor form facility tool of the
system to upload data, graphics, documents, pdf files and any other content type. It supports amongst
others:

o full standard support,

e multilingual metadata editing,
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e validation system,
e suggestion system to improve metadata quality,

e geopublication of layers to publish geodata layers in Open Geospatial Consortium (OGC) web
services (e.g. GeoServer).

1.2.4. CREATING A NEW METADATA RECORD

This section guides the user through the process of adding new metadata records with associated data
and/or services into the catalog.

To add or edit metadata, the user:
e Must have an editor profile or higher.

e Should be a member of a group (main groups will be the researchers of specific Work Packages
and in later stage additional groups can be founded) you want to add information for.

From the home page, go to the contribute section or directly click on add new record menu (Figure
6).

# Contribute ~ & Admi

= Editor board

+ Add new record
& Import new records
M Manage directory
# Batch editing

& Access rights

Figure 6 - Add new record menu

Next, from the metadata template list, select a template (see Managing templates), choose a group from
the dropdown, and click Create (Figure 7). Finally, complete the fields provided by default in the template
and ideally create an image of your data to illustrate it in the search results.
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Create a

Create a Dataset From ... In... x Cancel

S Deegree22 WFS Fragments Philosopher Dat Sample group ~
abase Test Template

Dataset

B==

Feature catalo

Geoserver WFS Fragments Country Boundari
es Test Template

Template for Raster data in 1IS019139
g Template for Vector data (multilingual)
D Template for Vector data in 1S019139 (preferr

ed!)

Feature type
Template for Vector data in 1S019139 (multilin

gual)

l.l Template for geographical data

Map

O

Other

o

Service

Template for map

@ Need help

Figure 7 - Metadata template selection

1.2.5. EDITING METADATA

This section describes how to use the metadata editor. The top toolbar provides the main editor actions
Categories, Group, Validate, Cancel, Safe & close and Safe metadata (see Figure 8).

W Categories~ || 4 Group ~ + Validate D Cancel = Save & close @~

Figure 8 - Metadata editor actions toolbar.

e Categories sets the metadata categories
e Group sets the metadata group

e Validate to run metadata validation

e Cancel to cancel all changes made since the beginning of the editing session

e Save & Close to save and close the editor

e Save to save the metadata or the template. The dropdown also allows to set if the edits are minor
or not (i.e. the change date of the metadata will not be updated in case of minor edits).
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e The “eye” changes the view mode for the editor form, enables tooltips, or switches to advanced
editor mode

1.2.6. NAVIGATING THE FORM

To describe the resource, the metadata editor can use the form, which provides different views. By default,
the metadata editor provides:

e asimple view displaying all fields from the metadata

e afull view based on the metadata standard and providing access to all descriptors from the
standards

e an XML view displaying the record as an XML document.

To switch from one view to another, the menu shown in Figure 9 can be used. Once the view is selected,
the editor can browse the list of fields to populate (Figure 10). He can also use the scroll-spy on the lower
right corner to quickly access a section. The scroll-spy highlights the visible sections, helps the user to
return to the top of the form, and can be minimized if needed.
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Default
Advanced

XML

0O More details

O Tooltips

Figure 9 - View selection menu

O @

Figure 10 - Fields selection side menu

1.2.7. POPULATING FIELDS

The user with editor priveleges has the following options in the populating fields:
e Add details about add/remove/directory controls
e Add details about the directory/thesaurus

Depending on the view configuration (see Customizing editor), editor users can reorder elements using up
and down controls (Figure 11).
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Keyword watersheds

w

river basins

A

water resources

hydrology

A

AQUASTAT

A

AWRD

Figure 11 - Keyword entry

1.2.8. ASSOCIATING RESOURCES

You can associate a record with different types of resources using the Associated Resources panel
(Figure 12). This topic describes how to associate resources.

e To add or edit associated resources, open the editor, and click Associate Resources to view
the wizard panel.

e Use the wizard panel to create or delete associated resources. A list of currently attached resources
grouped by types is also provided. In our case the associated resources are hosted in our owncloud
server (NTUA) in a specific folder named “geonetwork”. Each resource is shared through a public
key (Figure 13 andFigure 14).
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Figure 12 - Associated resources
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| Allfiles | Allfiles geonetwork + x
% Favorites i

Shared with y -
< =re yeu i Athens_-_GW_monitoring_network.. Shared 4 days ago Athens_site _ _Hydrochem\ca Zp
«¢ Shared with others

ﬁ Athens_site_-_Hydrochemical Shared 4 days ago
& shared by link Activities Comments Sharing
Tags Versions
Tags
User and Groups  Public Links
—

- Public link

Create public link

‘Anyone with the link has access to the file/folder

Figure 13 - Shared resource in owncloud server

admin =

I Allfiles Al files geonetwork +
% Favorites i
Shared with y -
< are you ﬁ Athens_-_GW_monitoring_network.. Shared 4 days ago Athens_site_ _Hydrocnem\ca Zp
«¢ Shared with others
i Athens_site_-_Hydrochemical Shared 4 days ago
& Shared by link Activities Comments Sharing
Tags Versions
Tags

User and Groups  Public Links
Public link

Create public link

Anyone with the link has access to the file/folder

Figure 14 - Owncloud public link for resource
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1.2.9. PUBLISHING A RECORD

To publish a record, select Manage record and press Publish (Figure 15).

g UPWATER GeoNetwork catalogue ~ Q Search Q@ Map # Contribute ~  /# Admin console ~ a_‘gmi‘r"js.'?g; =
ADMINISTRA

English ~

Q Back to search & Edit % Delete ‘ £ Manage record v & Download ~ @ Display mode ~

[J Add to the selection

= Athens site — Hydraulic head contours —Ma ... e
domain o Puvisn B

1 Duplicate \
& Create achild

Hydraulic heads at the end of simulation period for the Athens site.

&8 Index record
= S

Figure 15 - Sample published record with vector and raster files for a CS

To assign privileges to the published data, click on the Privileges button. A drop-down menu will appear
from which you can assign certain privileges to specific groups using checkboxes. Simply click on the small
box next to the privilege to place or remove a checkmark (Figure 16). Set A11 and Clear Al1l buttons
allow you to place and remove the checkmarks all at once.

Below is a brief description for each privilege to help you identify which ones you should assign to which
group(s).
Publish: Users in the specified group/s can view the metadata e.qg. if it matches search criteria
entered by such a user.
Download: Users in the specified group/s can download the data.

Interactive Map: Users in the specified group/s can get an interactive map. The interactive map
has to be created separately using a Web Map Server such as GeoServer, which is distributed with
GeoNetwork.

Featured: When randomly selected by GeoNetwork, the metadata record can appear in the
Featured section of the GeoNetwork home page.

Notify: Users in the specified group receive notification if data attached to the metadata record is
downloaded.
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Privileges - Athens site — Hydraulic head contours — Model domain

Who has access
Filter Filter groups

Q@
ol Interactive 3 Setall
Groups | Publish Map Download ¢ Editing Notify privileges
All m|

Intranet

(]
Guest (m] O
O (]

UPWATER

Figure 16 - Privileges tab

1.2.10. DELETING A RECORD

Users must have editing privileges to be able to remove a record. There are different ways to remove a
record:

e Inthe record view, click the delete menu

e From the search results, select one or more records and select delete inthe actions on
selection menu

e Inthe contribute section click the delete button for a record.

1.2.11.1S019115-3.2018

The Geonetwork documentation [GeonetworkDoc, 2023] describes the 1SO19115-3.2018 standard:

“The objective of ISO 19115 is to provide a model for describing information or resources that can have
geographic extents. This part of ISO 19115 is intended to be used by information system analysts, program
planners, and developers of information systems, as well as others to define basic principles and
requirements for standardized description of information resources. This part of ISO 19115 defines
metadata elements, their properties, and the relationships between elements, and establishes a common
set of metadata terminology, definitions, and extension procedures.

Although the primary purpose of this part of ISO 19115 is to describe digital information that has a
geographic extent, it can be used to describe all types of resources including textual documents, initiatives,
software, sensors, non-geographic information, product specifications, and repositories, i.e. it can be used
to describe information resources that do not have geographic extent. Some domains have their metadata
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standards, such as the Dublin Core for libraries. If necessary, such standards and this part of ISO 19115
could be profiled to create a Community Schema.

This Community Schema also includes:

. Description of imagery data (covered by ISO19115-2)
. Embedding the data model (feature catalog) in the dataset record (covered by 1ISO19110)
. Data quality described using 1ISO19157

More information: Using the latest ISO Standard for Geographic Information (ISO19115-1) for an INSPIRE
Discovery Service

This standard is maintained on https://github.com/metadatal01/is019115-3.2018 and is available by default
in GeoNetwork 3.8+. The TC211 is maintaining the XSD for this standard on https://github.com/ISO-
TC211/XML”

1.2.12. GEONETWORK METADATA FORMS

The content of the geonetwork metadata form is shown in Figure 17. The screeshot illustrates the process
of adding new metadata records with associated data and/or services into the GeoNetwork catalog. The
user will use metadata template records, add thumbnails, upload data, link to services and set access
privileges to the metadata and the data it describes as shown in Figures 18 to 19.

MR Funded by
N the European Union

This project has received funding from the European Union under grant agreement No 101081807 project UPWATER
(Understanding groundwater Pollution to protect and enhance WATERquality).

.19


http://cnig.gouv.fr/wp-content/uploads/2015/06/titellus_fx_prunayre_iso19115-3_inspire2015.pdf
http://cnig.gouv.fr/wp-content/uploads/2015/06/titellus_fx_prunayre_iso19115-3_inspire2015.pdf
https://github.com/metadata101/iso19115-3.2018
https://github.com/ISO-TC211/XML
https://github.com/ISO-TC211/XML

s UP
& water

|dentification info

Title *

Athens site — Hydraulic head contours — Model domain

Date *

Creation - 10/09/2023 (]

Cited responsible party

Search for a contact

Abstract *

Purpose

Status

On going

~ Point of contact

Role Organisation

Originator - NTUA

Search for a coniact

Spatial representation type

Vector

~ Spatial resolution

~ Equivalent scale

Denominator *

A

Topic category *

Environment x

Search

Figure 17 - Metadata form screenshot
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Figure 18 - Metadata form screenshot
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Figure 19 - Metadata form screenshot

1.3. KOBOTOOLBOX

UPWATER partners that are involved in field and/or lab measurements, will use the KoboToolbox electronic
for data collection. KoBoToolbox [KoboToolbox 2023] is a free open-source tool for mobile data collection.
It allows you to collect data in the field using mobile devices such as mobile phones or tablets, as well as
paper or computers. In addition the KoboTool form will be expanded to also receive data that are generated
from lab measurements.

Figure 20, shows the data collection flow using KoboToolbox.
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Server

@

Form Phone Computer Data analysis

Figure 20 - Data collection flow using KoboToolbox

KoboToolbox how-to and instructions are accessible at https://upwater.gr/tools/kobo/ or through the main
top menu (Figure 21).

N

Figure 21 - KoboToolbox dropdown menu

1.3.1. DATA COLLECTION - INSTALLATION

1. Install KoBoCollect on your mobile device using KoboCollect Android App using Google Play (

E ). KoboCollect is an open-source Android app for collecting survey data. Instructions can be
found at https://support.kobotoolbox.org/kobocollect on_android latest.html. To install it, follow
these steps:Go to Google Play store (in Applications).

2. Search for ‘KoBoCollect’ app.
(https://play.google.com/store/apps/details?id=org.koboc.collect.android)

3. Download and Install the application.

4. Configure and set up the mobile phone with the KoBo server configuration details

1.3.2. SETTING UP THE SERVER CONNECTION
The first step after installing KoboCollect on your device is to set up the server URL, Username, and
Password, which connects your KoboCollect app to the KoboToolbox server.

This allows you to download deployed forms from KoboToolbox to your mobile device and also send data
collected through the app back to the server.
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You will now be asked to input the URL, Username, and Password, and then select Add. Open
KoboCollect app (Figure 22) Settings, Select Manually enter project details.

7%

kobotoolbox. org

Fill Blank Form

Edit Saved Form (1)

X Projects

KUNOULOUIDUX. ULy
K upwater /
ke-eu.kobotoolbox.org

Settings

B8 Add project @® About

Delete Saved Form

Figure 22- KoboCollect setup

e Select Server in Project settings and enter Server Settings (Figure 23). Change the URL and
proceed to add your username and password, according to

e URL: https://kc-eu.kobotoolbox.org
e Username: upwater
e Password: ntua#456!
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A7 2 30¢ 8 16:57

Server Settings

Type
KoboToolbox

URL
http://kc-eu.kobotoolbox.org

Username
upwater

Password

Fkkkkkkk

Figure 23- KoboCollect server settings

1.3.3. FORMS

Once you have configured the URL, Username, and Password in the app correctly (section 1.3.2), you
can send blank forms to your device from the KoboToolbox server.

Open KoboCollect.

Select Get Blank Form from the home menu (Figure 24).
A list of all your deployed survey forms should appear.
Then click Get Selected.

o O O O
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Jl= g 2R $-30)¢ (6011 18:13

Get Blank Form

[y upwater
Version: 1 (2023-09-25
13:54:54) ID: a9vH46Ct3
CHmMx3nL6Qpxtv

Get

Clear All Refresh celectad

Figure 24- KoboCollect KoboCollect get blank form

1.3.4. COLLECTING DATA IN KOBOCOLLECT

Once you have blank form(s) in the app, you will no longer require an internet connection to collect data.
The blank forms and the filled-in forms will stay on the device until you delete them from the app or submit
them to the server.

e Open KoboCollect.

e Click on Fill Blank Form, then on the refresh button to get the form updates from the server.
Thereafter, proceed to select your desired form by clicking on it.

e Select ‘Fill Blank Form’ from the home menu (Figure 25).

o Select the survey form that you want to use to start collecting data.
o Go through all the questions by swiping your finger from right to left or by selecting the
NEXT key after answering the questions.
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o Atthe end of the survey, select Save Form and Exit.

% 30¢ 870 18:27

Fill Blank Form

[y upwater

Version: 1 (2023-09-25
13:54:54)

Added on Mon, Sep 25,
2023 at 18:27

Figure 25- KoboCollect fill blank form

1.3.5. EDITING DATA IN KOBOCOLLECT

Once you have pressed Save Form and Exit, the saved form is automatically stored under Edit Saved
Form.
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Open KoboCollect.

Select Edit Saved Form from the home menu.

You will see a list of Saved Forms. Choose the one that needs edits or updates.
Make changes as needed, and then select Save Form and Exit.

Repeat the process multiple times if multiple forms need edits or updates.

Users do not need an internet connection while editing a saved form in KoboCollect.

1.3.6. UPLOADING FINALIZED DATA TO THE SERVER

Once you have collected your data, and made any necessary edits, you can upload the forms to the
KoboToolbox server.

e Open KoboCollect.

e Make sure the device is securely connected to the internet.

e Select Send Finalized Form from the home screen.

e Alist of all the collected forms should appear.

e Press Select All (or select the ones you wish to upload) and then press Send Selected.

e To ensure the forms were uploaded successfully, select View Sent Form. You should now be able
to view all the submitted forms.

Users will need an internet connection while submitting data from KoboCollect to the server.

1.3.7. DELETING SAVED FORMS IN KOBOCOLLECT

Once you have completed data collection for your survey project and all the filled-in forms have been
uploaded to the server, it is recommended to delete the forms from the KoboCollect app. Keeping them in
the app can confuse interviewers while collecting data for a different project. Follow the steps outlined below
to delete Saved Forms and Blank Forms from your app.

e Open KoboCollect.
e Select Delete Saved Form from the home screen.

e Users should now see two tabs. The default is Saved Forms. These are the forms that were filled
in while collecting data. Press Select All to delete all the Saved Forms from the app and then
Delete Selected.

Figure 26 shows a screenshot of the uploaded data form with sample data from an UPWATER CS. The
user can upload information on the location, with environmental measurements and other information/data
such as photo from the location and/or interact with the platform for geogrgaphical information that can be
acquired by Open Street Maps (OSM).
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Figure 26- KoboToolbox uploaded data form

1.4. MEASUREMENTS DATABASE

A core part of the UPWATER Cloud Ecosystem is the measurements database, which can provide access
to the data that are collected from various sensing systems which are installed in the field and send data
through various communication protocols (LoRa, Narrow Band etc). The measurements databse can
interact with the user throught the following features:

1. Forms
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Export
Print
Search
Filters

Sort

N o o~ 0N

Sensor 30isualization

1.4.1. FORMS

Various forms give access to the measurement database in the form of data grids. They are accessible
from the Tools menu of the UPWATER cloud ecosystem (Figure 27).

Tools v

KoboToolbox

Sensors Measurements
S

Weather Stations

Measurements

Sensors Measurements

Visualization

Database REST API

Figure 27 - Access of measurements forms from the UPWATER cloud ecosystem Tools dropdown menu.

Figures 28 and 29 shows two typical examples from NTUA stations that the user can access through the
forms feature. In Figure 28, a pressure transducer with LoRa network is communicating with the
measurements database and the user can acquire real-time information on the water level and temperature.
In Figure 30, a weather station is communicating with the measurements database through a Narrow Band
Communication protocol and the user can acquire real-time information on the climatic conditions.
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Lorawan sensors measurements database grids
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Device Water Warter
[] Actions Time Name Adc1 Adc2 Cm Temp Object Rx Info

{adc_1": {"avg™ 19.659,

- - - [{"snr": 5.0, "rssi": -85, "time" "2023-10-10T13:55:08.463486+00:00", "channel": 2, "context™
L "BZAuLA==", "rfChain": 1, "location”: {"skitude™: 249.0, “latituds": 39.14547, “longitude":
D -] _202_34 Al UCs02 3 19.659 0.0 9.7869 -25.0000 L 9.653, “mln“-. 19.6"59},"- 20.9956}, "metadata": {"region_config_id": "eu868", "region_common_name": "EUBGS"},
16:35:08.453:00 adc 2" {"avg™: 0.0, "eur™ "uplinkld"; 44316, "creStatus™: "CRC_OK”, "gatewayld": "24e1 24fffefodd 1",

e by
: ma’é Y min “timeSinceGpsEpoch”: "1 380981326.4635}]

Figure 28 - Sensors Measurements data grid
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Figure 29 - Weather station data grid

1.4.2. EXPORT

The export tool enable the user to download the data from the database in different file formats such as
PDF, Excel, Word, Xml and CSV (Figure 30).

Funded by
the European Union

This project has received funding from the European Union under grant agreement No 101081807 project UPWATER
(Understanding groundwater Pollution to protect and enhance WATERquality).

.31



4
@UP D3.5 User Guide for the UPWATER Cloud Ecosystem, v 1, 30 October 2023

water

c |E&~ B~
| (3 Export to Pdf
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B Export to Xml

O

B Export to Csv

Figure 30 - Export form menu

1.4.3. PRINT

The measurements database contains a large nuber of entries (each sensor produces a different entry in
each measurement and therefore this information can be present in several pages such as the water level
radar station that is located in the middle part of Kifisos river that has 275 pages of raw data (Figure 31).

@/ WATERLEVEL

Water level
Z Refresh ZExport~ & Print = Quick sear - Q a ¥ u o
Actions Time Sn Device Name Water Level M Sensor Depth Battery Volt
2023-10-31 17:01:36+00 101124026 Kokkinosmylos 012 4.36 4883
m 2023-10-31 17:01:31+00 101124497 Kifisos 025 14.05 4.883
m 2023-10-31 16:51:38+00 101124497 Kifisos 027 14.03 4.883
2023-10-31 16:51:36+00 101124026 Kokkinosmylos 012 436 4.883
m 2023-10-31 16:41:37+00 101124497 Kifisos 027 1403 4883
2023-10-31 16:41:29+00 101124026 Kokkinosmylos 012 4.36 4.883
m 2023-10-31 16:31:38+00 101124497 Kifisos 03 14 4.883
m 2023-10-31 16:31:36+00 101124026 Kokkinasmylos 012 438 4.883
m 2023-10-31 16:21:38+00 101124497 Kifisos 025 14.05 4.883
m 2023-10-31 16:21:36+00 101124026 Kokkinasmylos 013 435 4883
m 2023-10-31 16:11:38+00 101124497 Kifisos 0.26 14.04 4.883
m 2023-10-31 16:11:36+00 101124026 Kokkinasmylos 012 436 4.883
m 2023-10-31 16:03:11+00 101124014 Dekelias 0.01 719 4.883
~
m 2023-10-31 16:01:38+00 101124497 Kifisos. 026 14.04 4.883 .

Figure 31 - Amount of data transferred to the measurements database by each different monitoring
station.
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The print feature enables the user to print the desired data from either the current page or all available
pages as shown in Figure 32.

= 2~ =&

& Print current page b

7] Actions & Print all pages

Figure 32 - Print action

1.4.4. SEARCH

The user can conduct specific search of specific records (in this case monitoring stations) of the database
by inserting a search term in the search box (e.g. name of the monitoring station). For example, in Figure
33 the user searches for the term “Kifisos” which is the name of a specific water level radar in Athens CS.

& / YDOCATHENS

Ydoc Athens

Kifisos - Qq a ¥ It &

s Iy 8-

Water Sensor Battery
[ Time ¥ 5n Dname Level M Depth Volt Jsn
20231009 {"dara": [{"WL": 14.03, "$1s": 231009083000, "WLC": 0.27, "AVGVi™: 3.3}, {3], "device": {"v": "4.8B3", "sn™: 101124497, "sim™;
D 00:31:38 101124497 Kifisos 0.27 14.03 48B3 89882280666074845581, "imei": 356531111244970, "name™: "Kifisos™}, "channels": [{"code™ "AVGVI", "name™ "Average
voltage”, "unit": "V}, {"code™ "WL", "name”: "Waterlevel”, "unit™ "m"}, {"code": "WLC", "name”: "WLC", "unit™: "m"}, {}I}

Figure 33 - Records filtering by search term

1.4.5. FILTERS

Consequently the user can filter the data of a specific station by time and date through the filter function.

The user can click on the filter icon, ¢ , to enable the filter builder. Figure 34 illustrates how the user sets
up a date filter.
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Figure 34 - Date filter example

1.4.6. SORT

. . 1l .
The user can sort selected data by clicking on the arrows icon, , Oor can set up multiple sort levels, as
shown in Figure 35.

Multiple Sort *
+ Add level = Delete level
Column Order
Sort by Dname v || Ascending v
Then by Time v | | Ascending v
Then by Water Level M v | | Ascending v

Cancel

Figure 35 - Multiple-level sort
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1.4.7. SENSOR VISUALISATION

The Sensor Visualization tool can be accessed from the main menu of the UPWATER Cloud Webpage,
under the Tools dropdown menu as shown in Figure 36. After the sensor selection, the system displays
various graphs and charts of sensor measurements stored in the database that refer to specific sensors.

s UP
G} water L

Sensors Visualization

Figure 36 - Sensors visualisation and charts

s UP
@water

Sensors Measurements Visualization
loT sensors analytics and interactive visualization.
2
= Home > Dashboards > Sensors

PS-LB-1_1 RSSI Water Depth PS-LB-I_1

> LSEO1.3 ¢

> PS-LB-NA_4

> PS-LB-NA_3

> PS-LB-NA_2

~LMDS200_1

Figure 37 - Sensors visualisation and charts
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1.5. DATABASE REST API

REST (representational state transfer) APIs (application programming interfaces) add levels to the process
of requesting data from the database.

The URL returns measurements stored in the postgres database through the REST API.

The user can open the JavaScript Object Notation (JSON) file using Firefox browser since it can render
and format the JSON results in a readable form. Some examples are given below.

Example 1)

The fields embedded in the URL string are: time, device_name, object, rx_info
The filters (SQL) embedded in the URL are:

e device_name LIKE ‘UC502%’

e limit=100

e order time DESC

https://df.e-
pyrros.gr/api/v2/lora/_table/event up?fields=time,device name,object,rx_info,&filter=device _name=UC50

2 7&limit=10&order=time%20DESC&api key=d11076d30cc60b2c3d75383be92d6c9805774cala63837¢c
050e7fd2e07aB890ec

Example 2)

The filters (SQL) embedded in the URL are:
e device_name="UC502_0'

e limit=10

https://df.e-
pyrros.gr/api/v2/lora/ _table/v_event up?filter=device name=%27UC502 0%27&limit=10&api key=d1107

6d30cc60b2c3d75383be92d6c9805774calab63837c050e7fd2e07a890ec

The interface is implemented through a REST web service which is available at the address:

https://df.e-pyrros.qgr/api/v2/timescale/
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https://df.e-pyrros.gr/api/v2/lora/_table/v_event_up?filter=device_name=%27UC502_0%27&limit=10&api_key=d11076d30cc60b2c3d75383be92d6c9805774ca1a63837c050e7fd2e07a890ec
https://df.e-pyrros.gr/api/v2/lora/_table/v_event_up?filter=device_name=%27UC502_0%27&limit=10&api_key=d11076d30cc60b2c3d75383be92d6c9805774ca1a63837c050e7fd2e07a890ec
https://df.e-pyrros.gr/api/v2/lora/_table/v_event_up?filter=device_name=%27UC502_0%27&limit=10&api_key=d11076d30cc60b2c3d75383be92d6c9805774ca1a63837c050e7fd2e07a890ec
https://df.e-pyrros.gr/api/v2/timescale/
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Optionally, the following parameters can also be given which determine the range in time of the
measurements to be taken by the sensors:

from_date: [date in YYYY-MM-DD format HH:MM:DD] eg “2021-06-11 00:00:00”
to_date: [date in YYYY-MM-DD format HH:MM:DD] eg “2021-06-11 23:59:59”
In the example URL:

https://df.e-
pyrros.gr/api/v2/timescale/ table/wmon?limit=10&order=time%20DESC&api key=bd97c0be6239143228

b3c51500b60e8792ba788bacde83f8248c2036f42ada38

e the parameters are:
e limit=10
e order=time DESC

The response of the interface to the above example is in JSON format and is an array with the format shown
in

Table 1.

Table 1. REST API response

REST API response

resource
0

unix time 1696605740

time "2023-10-06 15:22:19+00"
location "w4"

temperature 27.6

humidity 43.9
1

unix time 1696605740

time "2023-10-06 15:22:19+00"
location "w2"

temperature 26.7

humidity 53.7
2

unix_time 1696605159

time "2023-10-06 15:12:38+00"
location "w4"

temperature 27.6

humidity 43.9
3

unix_time 1696605159
time "2023-10-06 15:12:38+00"
location "w2"

temperature 26.7
humidity 53.7
4

unix_time 1696605154

time "2023-10-06 15:12:34+00"
location "w2"

temperature 26.7

humidity 53.7
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2. MULTIMEDIA USER GUIDE

As already mentioned the Cloud Ecosystem user manual provides a stepwise description of the capabilities
of the system given that the user has editor priveleges. However, it is widely thought that another efficient
form of describing the functions and applications of a digital platform is by walkthrough short videos. The
UPWATER Cloud Ecosystem walkthrough online tutorial can be accessed from the Official YouTube
UPWATER Channel (Figure 38) (https://www.youtube.com/channel/lUCFUaMAYfPctHBkhx HHN4rQ).
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é}j‘k avideo was created as a training activity to the use of the UPWATER Cloud Ecosystem, where all data generated

in this nraiact will ha starad dstailing aach individial stan ta unlnad and avnlainin

Figure 38 - UPWATER YouTube Channel

The online video was created as a training activity for the use of the UPWATER Cloud Ecosystem, where
all data generated in this project will be stored, detailing each individual step to upload and explaining all
additional Cloud functionality (Figure 39). The video enables UPWATER partners as well as stakeholders
and the general public to view and use any data in the Cloud, in line with open science practices. The online
tutorial can be accessed through:

https://www.youtube.com/watch?v=SskPNRNvAmMq
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Figure 39 - Online video with the UPWATER Cloud Ecosystem Walkthrough
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