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Extended Summary

The deliverable C4.1 describes the design and dev elopment of the ClimaMED project’s
web platform, that is related to Action C4 — Operational Center dev elopment. Action C4
aims to develop a “Center of GHGs Monitoring and Management” (CMM) system, which
allow national, regionaland local Authorities aswellas farmers’ associations/cooperatives
to estimate, map, monitor and report GHGs emissions about their territories.

The deliverable represents a user guide based on the identification and analysis of user
and system requirements in order to provide specific solutions for the functiondl
specifications of the architectural components of the CMM platform. The requirements
capturing process identified crucial aspects of user and system needs in order to
successfully address the expectations for the central monitoring and management of
GHGs emissions and SOC stock changes.

1. Infroduction

The purpose of this deliverable is to briefly describe the use of the project’s web platform,
and to provide details on the system’s structure, functionalities and user actions.

CMM is atool designed and dev eloped in the framew ork of the ClimaMED project (LIFE17
CCM/GR/000087) aiming to enhance local authorities, stakeholders or other interested
parties to screen GHGs emissions from cultivated areas, identify potential risky conditions
and proceed to detailed and continuous monitoring of these areas. The CMM web
application combines the usability of Microsoft .NET framew ork with the stability and
flexibility of Jav aScriptand Google Maps API. It features arichweb-interface, and through
the Bootstrap framew ork providesintegrationfromphones to tablets to desktop platforms.

The CMM platformis designed, developed and currently hosted at a dedicated cloud
serverof FORTH, allowingusers of national, regionalandlocal Authorities aswell as farmers'’
associations/cooperatives to estimate, map, monitor and report GHGs emissions about
their territories. In the framework of the project, current active users are the ones of the
project consortium, and especially MINAGRIC, however in the future, users could be any
monitoring authority or farmer/producer or farmers’ association/cooperative that are
willing to use the methodologies of the project and the CMM platform to measure and
monitor GHGs emissions atf their area or territory.

The CMM web-GIS platformw as launched at December of 2021 (beta version), while the
final version was deployed at November 2024, and it is av ailable at:

https://cmm.life-climamed.eu



https://cmm.life-climamed.eu/
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The CMM systemis capable of storing information coming from heterogeneous data input
sources, i.e.receive and store data coming from the telemetric infrastructure (Action C3)
and integrates v arious functional componentsto process data input and calculate GHGs
emissions and SOC stock changes. Currently, CMM users are able to view, monitor and
manage information coming from the telemetric infrastructure (CoreloT API), and in
particular data from installed weather stations, loTand LIDAR devices (Figure 1).
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Figure 1. Clim aMED project CMM platform

In the following sections, "how-to" information regarding the CMM platform dashboard
and loT devices or LIDAR measurements display and management is provided for
authenticated users. This document, the CMM UserGuide, describeshow to use the system
froma user’s viewpoint.

2. User login

To login to the CMMT, point the browser to the following URL:

https://cmm.life-cimamed.eu/login

The CMM login screen will appear when the connection succeeded, as shown in Figure 2.
The login credentials can be obtained by the CMM system administrator. These by default
consist of:

e A username
e A password


https://cmm.life-climamed.eu/login
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As a security measure, all characters are displayed as dots, when the password is entered.

Click “Login” to log in to the CMM system.

@hlmaMED

Sign In to your
FLY guest@|ife-climamed.eu

Figure 2. CMM Login

Video Tutorial: https://vimeo.com/1053326306/66cc235c7f

3. Platform dashboard

The CMM user, afterloggingin, is presented with the “dashboard™ main view, asillustrated
in Figure 3 below. CMM main view functionalities can be divided into tw o main menus:

Main menu (Sidebar) [1]: Depending on the action selectedin the respective menu, the
main content of the corresponding page is shown. For example, when the “LIDARS” menu
has been selected, information regarding LIDARs devices that are associated with the
CMM user are shown; when the “Cultivations” sub-menu (under Settings) has been
selected, the respective view area of available cultivation data (crop types, cultivation
period, etc.)is shown.

Quick menu (Top) [2]:The “quick menu” contains links to few basic functions of the CMM
system; “Users” menu, redirects the authorized user (manager or administrator role) to the
main page where CRUD (Create, Update, Delete) operation actions, are possible. The user
icon on the right of this menu, provides access to the user “Profile” and “Logout” actions.
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Figure 3. CMM dashboard for m onitoring GHGs emissions of user associated agriculturalareas

At the main dashboard view the CMM useris presented with specific informationregarding
GHGs emissions, such as “Total GHG emissions” per year, or per GHG type (in Kg) of
measurement data recorded by all associated LIDAR devices within aninteractive chart,
as shownin Figure 4.

Logging out fromthe CMM system can be done by selecting on the “Logout” actionin
the topright corner of the “Quick menu”.
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Figure 4. CMM dashboard interactive chart formonitoring GHGs emissions per period and type

Moreover, within the dashboard view, the user is able to intuitively monitor GHGs emissions
per agricultural field / land parcel (LIDAR device) through aninteractive web map, with a
greentored color scheme depicting low to high emission areas, respectively (Figure 5).
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Figure 5. CMM dashboard interactive map for spatiotemporalm onitoring of GHGs emissions
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Detailed information regarding GHGs emissions per agricultural field / land parcel (LIDAR
device)associated withthe CMM useris also displayed at the low er area of the dashboard
view, along with emissions for each GHG type and conftribution of CO2 (kg) of each
agricultural area (corresponding LIDAR device) to the Total GHGs Emissions for the time
period selected, e.g. current or previousyear (Figure 6).
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Figure 6. CMM dashboard interactive chart for detailed GHG emissions per area (LIDAR device)

Video Tutorial: https://vimeo.com/ 1053326337

The CMM systemis currently available in Greek and English. The preferred language
can be set and changed anytime fromthe language button on the “Quick menu”.

4. loT devices (nodes)

The specific view allows the CMM user to have an overview of the available loTdevices,
that is, the “nodes” in the loT Telemetry network of the ClimaMED project. Such devices
can be meteorological stations installed at fields, CO2 sensors, etfc.

4.1 Overview

The CMM systemis able to provide informationregarding the av ailable loTdevices (nodes)
to its users. Such action can be triggered by selecting the “Nodes” submenu at the Main
menvu (Sidebar) [1]. Available loTdevices associated to the CMM user are displayedin a
table / List view and within an interactive map, as illustratedin Figure 7 below.



https://vimeo.com/1053326337
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Figure 7. CMM nodes mainview

At the top of the Nodes main view, an interactive map is provided, with all av ailable
devices associated with the logged in CMM user displayed as markers. The user is able to

selecta morkervond retrieve the lastrecorded v alues of the specific loTdevice (node)
as displayed in Figure 8 below. The user is also able to filter out av ailable loTdevices at the
Table / List view, by selecting the corresponding devices type checkboxin the Filtering list
provided at the header (top area) of the Table view, as shown in Figure 9 below.
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CM_TY GP00087 / Agios Konstantinos
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Figure 9. Nodes filtering in the Table view

Soil Humidity 3% -
Soil Temperature £1°C -55.00
Solar Radiation 3% 218.64
Wind Direction +1° 174.65
Wind Speed +1 m/s 19.98

Figure 8. Nodes popup inform ation window with
last recorded values of the selected m arker
(node) in the interactive map.

4.2 Measurements

The CMM user is able to view detailed temporal information, i.e. measurements and
recorded values through time of a specific node (IoT device), by selecting its
corresponding “row” in the Table / List view. The “Measurements” view of a corresponding
node is illustrated at Figure 10 below.
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Figure 10. Nodes m easurements view (detailed inform ation)

The CMM user is able to select on the left side of the content areaq, the “time period” and
the Node “factor” needed. As such, recorded values (measurements) for the specified
time period and factors are displayed on the interactive chart av ailable ontheright of the
content area.

Finally, the useris able to download node measurements for his/her own use by selecting

corresponding button —— at the top right of the interactive chart area. Node
measurements can be downloaded either as an Excel, PDF or Image file.

Node measurements displayed in the interactive chart are available for downloadin

1 Y
[ ]
different formats, such as an Excel, PDF o] or Image ol

Video Tutorial: https://vimeo.com/ 1053326370
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5. LIiDAR devices

The specific view allowsthe CMM usertohave anov erview of the av ailable LIDAR devices,
that is, the “LIDARs” in the |oT Telemetry netw ork of the ClimaMED project.

5.1 Overview

The CMM systemis able to provide information regarding the av ailable LIDAR devices to
its users. Such action can be triggered by selecting the “LiDARs"” submenu at the Main
menu (Sidebar) [1]. Available LIDAR devices associated to the CMM user are displayed in
a table / List view as well as within an interactive map, as illustrated in Figure 11 below.
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Figure 11. CMM LIDARs m ainview

At the top of the LIDARs main view, an interactive map is provided, with all av ailable
devices associated with the logged in CMM user displayed as markers. The user is able to

selecta morkervond get with the last recorded v alues of the specific LIDAR device cs

displayedin Figure 12 below.
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LIDAR Agios Konstantinos

Factor Accuracy Value (kg) Date

co2 0414 0.564 1 year ago

CH4 0.969 0 1 year ago

Figure 12. LIDARs popup inform ation window withlast recorded GHG values of the selected m arker (LIDAR)in
the interactive map.

5.2 GHGs emissions

The CMM user is able to view detailed temporal information on GHG emissions, i.e.
measurements and recorded values through time of a specific LIDAR (device), by
selectingits corresponding “row” in the Table / List view. The “GHGs emissions” view of a
corresponding LiDAR is illustrated at Figure 13 below.

-
& Y
Home / LiDARs / 82 English
LIDAR Agios Konstantinas Settings
riod
Determination Coefficient 0.4 Update
Factor Accuracy”
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- O
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Figure 13. LIDARs GHGs emissions view (detailedinform ation)

The CMM user is able to select on the top left side of the content area, the “time period”
and the “GHG" type (factor) available. As such, recorded GHG v alues (measurements)
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for the specified time period are displayed on the interactive chart available at the
bottom of the content area.

Finally, the useris able to download node measurements for his/her own use by selecting

corresponding button —— at the top right of the interactive chart area. Node
measurements can be downloaded either as an Excel, PDF or Image file.

LiDAR measurements displayed in the interactive chart are av ailable for download in

. _
[ ]
different formats, such as an Excel, PDF or] or Image ol i

Video Tutorial: https://vimeo.com/ 1053326457

5.3 Validation

The user is able to define the display of measurements for a LIDAR node, that are above
an accuracy threshold. This threshold corresponds to the “Determination Coefficient” (R-
squarederror) of the measurement data model during the conv ersion of raw datato ppm.
In other words, it represents the proportion of the observed variation in the model that can
be explained by measurement data, thus a higher value corresponds to a "better fit" of
raw datato ppm. However, ahigh v alue doesnotnecessarily mean a v alid measurement.

The above threshold (Determination Coefficient) can be defined by the CMM user with
role “Manager” or *Administrator” at the “Settings” area located at the top right of the
content area of the LIDAR's GHG's emissions view (Figure 13). The CMM user is also able fo
view information on the measurement data model (conversion of raw to ppm) for each
and every measurement by selecting the corresponding data point on the interactive
chart area. Upon selection a modal with information regarding the measurement data
model are presented to the user, as illustrated in Figure 14.



https://vimeo.com/1053326457
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Measurement Data - Model validation

Figure 14. Modal window displaying LIDAR data m odelinform ationto be cross-validated by experts

Such information includes the R-Squared value or the plot of the model "fitting". The
authorized user (expert) based on the displayed information can decide if the
corresponding measurement (converted ppm data) is not valid, and in such a case,
remov e the measurement fromthe database.

When the invalid measurement is removed by the expert, the interactive chart is
automatically updated and another measurement can be selected for cross-validation.
Usually, "peaks" on the GHG measurement data curve (extremely high values) are most
likely not reliable (inv alid) measurement data. Valid data models are shownin Figure 15
below.

Video Tutorial: https://vimeo.com/ 1053326457
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Figure 15. Valid CO2 (on the left) and CH4 (on theright) measurement models (conversionfrom raw to ppm).

6. Gateway devices

The specific view allows the CMM user to have an overview of the available Gateway
devicesthat provide accessfor all Node devices in a specific area or territory through the
loTTelemetry netw ork of the ClimaMED project.

6.1 Overview

The CMM systemis able to provide information regarding the available Gateway devices
to its authorized users (Manager role). Such action can be triggered by selecting the
“Gateways” submenu at the Main menu (Sidebar) [1]. Available Gateway devices are
displayed in a table / List view as well as within an interactive map, as illustrated in Figure
16 below.

At the top of the Gateways main view, aninteractive map is provided, with all av ailable
devices displayed as markers. The user is able to select a marker and get with the last
recorded values of the specific Gateway device.




Innovative technologies for climate change mitigatj'an by Mediterranean agricultural sector

L2
@OimuMED & Users 6

_ Dashboard Home / app.gateways English v

Nodes S
coavegas o L —
Map ~ N A Chl$mélé)d2$a I
(31 LDARs P Opeca Ko

E Belgrade R
beorpan 7
© s

Gateways

! Settings

Madrid
oL B =
.~ Valencia Palma

Spain o o

2ville . Algiers. s Lt
S e Shalllaibne L g
i o AR it 1) F s
sibraltar 2 z Malta
it e . a
gl 4 Mediterranean Sea 0
& 3 Tunisia Trinoli Lebanon
£ : (Ipoll F/ -
! 7 u.qél b " pal s
"f@@n:w_ : Liind
Ra A Keyboard shortcuts | Map data £2025 GeoBasis-DE/BKG (©2009), Google, Inst. Geogr. Nacional Mapa GiSrael | 200km L3 Terms
Gateways m
Title Coordinates Last Seen Comments PublicIP
GP00188 / Aigina 37731042, 3 minutes GP00188 149.210.89.121 @
23435703 ago
GP00194 / Katakolo 37.669763, 7 minutes - 149.21046.181 ®
21.340675 ago
GP00442 / LIFE Italyl 44.067318, 9 minutes Cosmote SIM deactivated 31.159.79.170 @
8.213479 ago

Figure 16. CMM Gateways mainview

Video Tutorial: https://vimeo.com/ 1053326513

7. Settings

The CMM user is also able to have an overview of available information regarding the
platform Users, supported cultivation types and cultivation periods, agricultural land
parcels associatedwith LIDAR devices and background GHG emissions v alues needed for
calculating Total Mean GHG emissions per year. Such information can be provided by the
CMM platform by selecting the corresponding itemunder the “Settings” submenu (Figure
3) at the Main menu (Sidebar) [1].


https://vimeo.com/1053326513
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/.1 User management

One of the important features of CMM is the ability to controlhow and what users can
access. CMM allows the setup of three different types of users or user “Roles’:

e Administrator: CMM administrators are able to have the overall supervision of the
system, such as CRUD operations on users, as well as make system configuration
changes.

e Manager: CMM managers are able to make CRUD operations on users (with no
Administrator role) and partial system configuration, such as GHG Measurement
validation.

e User: CMM simple users are able to only view associated data and devices.

The Users menu item under the Sefttings submenu providesinformation regarding CMM
platformusers, as illustrated in Figure 17 below.
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loizia@hotmail.com
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Figure 17. CMM Users mainview
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ATable / List view of av ailable usersis provided to the authorized CMM user, with the ability
to Add, Edit or Delete a User entry by selecting the corresponding action button. As such,
CRUD operationsonusers,role & devices assignmentis av ailable, as illustratedin Figure 18.

Moreover, atthe top right area of the main view, aSearch areaboxis provided for quickly
finding specific users for management actions.

Edit guest

| guest
E-mail guest@climamed.eu
O Mew Password

O Confirm New Password

Role user v

Devices

| x CM_KB GP00084 / Rethymno (Weather Station) |

| ® LIDAR Rethymno (LIDAR) |

Save

Cancel

Figure 18. CMM m odal window for User m anagem ent

Video Tutorial: https://vimeo.com/1053326544

7.2 Cultivations

The Cullivations menu item under the Seftings submenu provides information regarding
CMM platform cultivations, as illustrated in Figure 19 below.


https://vimeo.com/1053326544
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Figure 19. CMM Cultivations mainview

A Table / List view of available cultivations is provided to the authorized CMM user, with
the ability to Add, Edit or Delete a Cultivation entry by selecting the corresponding action
button. As such, CRUD operations on cultivations, crop type and cultivation period
assignmentis av ailable, as illustrated in Figure 20 below.

Cultivation period

Crop type Cultivation peried

‘ QOlive trees hd ‘ 1/1-31/12

Olive trees
Vegetables

Grapes

Pistachios
Cereals

Other

Figure 20. CMM m odal window for Cultivation m anagement
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Video Tutorial: https://vimeo.com/ 1053326570

/.3 Land parcels

The Land parcels menu item under the Seftings submenu provides information regarding
CMM platform agricultural fields, as illustrated in Figure 21 below.
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Figure 21. CMM Land parcels mainview

A Table / List view of available land parcels is provided to the authorized CMM user, with
the ability to Add, Edit or Delete a Land parcelentry by selecting the corresponding action
button. As such, CRUD operations on land parcels’ crop type, area and yield per year is
available, as illustrated in Figure 22 below.


https://vimeo.com/1053326570
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Figure 22. CMM m odal window for Land parcel managem ent

Video Tutorial: https://vimeo.com/ 1053326627

7.4 GHG concentrations

The GHG concentrations menu item under the Settings submenu provides information
regarding CMM platform background (BG) GHG emissions needed by the system for
calculation, as illustrated in Figure 23 below.


https://vimeo.com/1053326627
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Figure 23. CMM GHG concenfrations m ainview

A Table / List view of available GHG concentrations for a cultivation period (year) is
providedto the authorized CMM user, with the ability to Add, Edit or Delete a BG GHG
emissions entry by selecting the corresponding action button. As such, CRUD operations
on BG GHG emission values per gas type and year is av ailable, as illustrated in Figure 24.
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Figure 24. CMM m odal window for GHG concentrations management

Video Tutorial: https://vimeo.com/1053326684

8. Providing feedback

For any support inquiries or feedback, you may contact the development team at
https://life-climamed.eu/contact using “SUPPORT" as subject fitle.



https://vimeo.com/1053326684
https://life-climamed.eu/contact

