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WaterMed4.0 hO are we )

- Laboratoire d'informatique de I'Université Oran 1
V Créeé en janvier 2013
V Compte plus de 13 chercheurs seniors et 22 doctorants
V Gere sa propre école doctorale
- Collaborations academiques et industrielles :
V Collaboration étroite avecCRIStALLille), LIRMM (Montpellier), ASAL (Agence spatiale),
Murcia (Espagne), Turquie, Allemagne, York (Angleterre) , Universitdshianis
Miliana, Tiaret, Constantine, Laghouat
V Plus de 10 theses codirigées avec succes + deux projets PHC, Projet STIC, Projet PNF
10 PRFU
- Actif sur 4 domaines de recherche en informatique
Calcul haute performance HPC
IDM pour les systemes embarqués
Optimisation multiobjectifs
Swgstélmesomalsqués et calcul intensif PRIMA

supported under Horizon 2020,

the European \ YAZ2YQa 3 IN THE MEDITERRANEAN AREA
Framework Programme for

Re<cearckhndlnnovation 2
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WaterMed4.0 @WATBRMI:D

Projets anterieurs et en cours:

Projet CNEPRWlgeria

Projet STIC INRIA/Algeria 202013

Projet PNR 2012012

Projet CMEP/Tassili 2012017 14MDU917

Projet CMEP/Tassili 2012022 19MDU213

Projet PRFU (08 projets depuis 2018)

Projet International Prima S1 WaterMed4.0 20192022
Projet International Prima S1 Antel- lrris 20202023

3 projets PRFWle 2022 a2026

2 projets IntersectoriauxPNR 2 d S & (1 A 2 V» Be028 20264z

To T30 >0 Joo J>o T>o Joo Jo T>o o

The PRIMA programme is

supported under Horizon 2020,
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WaterMed4.0 GCOWATERMED

Manifestations scientifiques depuis 2010:

JDLAPECI, 2014

[ SYAYIFEANB RQSIljdzZALIS&a [!t 9/ LKI9YSN
EDiIS2015

EDiS2017 indexe IEEE

EDiS2020 indexe IEEE

SmartFarmingl, 2020

Journée de sensibilisation le 14/12/2021,

95A{ QHAHH AYRSES L999
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The PRIMA programme is

supported under Horizon 2020,
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WaterMed4.0 EOwaTERMED.

LAPECI aVaterMed 4.0

WATERMED 4.0 : « Utilisation et gestion efficaces des ressources en eau
conventionnelles et non conventionnelles grace a des technologies
intelligentes appliguées pour améliorer la qualite et la sécurité de
I'agriculture méditerraneéenne en zone semi-aride. »

Projet Prima Section 1

N° Agrément : 1821

Coordinateur UO1 : Benyamina Abou El Hassan
Coordinateur Général : Antonio Skarmeta

Lien du projet : https://www.watermed-project.eu/

The PRIMA programme is
supported under Horizon 2020,

the European I YAZ2ZY Qa
Framework Programme for
Re<cearckhndlnnovation
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https://www.watermed-project.eu/

WaterMed4.0 GO waTERMED

Leconsortium de Prima S1/ WaterMed4,0

A Université de MurciaEspagne : AntoniBkarmeta

A Lapecj Université Oran, Algérie : ABenyamina

A Fraunhofer Institute forSolarEnergySystemdSE Fraunhofer
Allemagne : Coordinateur : Maximilidnommsdorff

A UniversitéBounamaDjilali, KhemisMiliana, Coord MmeRicha
Amina

A ARVUM Agriculture &echnologicabervices S.Santiagdrolgueral
Moreno

A Turkishwater Institute SUENTurkey: AslihanKerg

The PRIMA programme is
supported under Horizon 2020,

the European I YAZ2ZY Qa
Framework Programme for
Re<cearckhndlnnovation
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https://www.ise.fraunhofer.de/en.html
http://www.arvum-agriculture.com/
http://www.suen.gov.tr/

WaterMed4.0 @WA?IR.M,B.Q‘}.Q

The PRIMA
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WaterMed4.0 @WATIRMED" o

Obijectifs du projet Watermed4.0

Identification et modelisation conceptuelle du probleme du déficit des
ressources en eau et des zones de stress hydrique, y compris la
reutilisation, le dessalement et la gestion des aquiferes, et en considérant
la gestion durable des sols comme un objectif commun.

The PRIMA programme is
supported under Horizon 2020,

the European P YAZ2Y Qa
Framework Programme for
Re<cearckhndlnnovation
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WaterMed4.0
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The PRIMA programme is
supported under Horizon 2020,

the European P YAZ2Y Qa
Framework Programme for
Re<cearckhndlnnovation

Communication technologies
Data acquisition
Data analysis

Implementation of
Models and algorithms

GO wWATERMED 4.0

Pour atteindre ces objectifs, les activités
suivantes seront developpeées :

A Définitions et compilation des projets antérieurs existants.

A Modélisation et algorithmes. Modéle hydrologique-économique.

Caractérisation des surfaces agricoles et de la production
alimentaire. Utilisation et qualité des sols.

A Activités de recherche et nouvelles connaissances
scientifiques :
x En partant des technologies actuelles développées
dans des projets antérieurs.
x  Etat de I'art des communications par capteurs pour
la surveillance et la gestion des systémes d'eau.

A Essais et analyse de données pour la gestion de I'eau et
I'amélioration du traitement de I'eau.

A Caractérisation socio-économique.

PRIMA

=0 N THE MEDITERRANEAN AREA



WaterMed4.0
L 6apprWaehesed4.0

GO WATERMED

L'architecture en couches de WATERMED prend en compte plusieurs types de services pour assurer sa réplication et son adaptabilité a
différentes cultures et a différents emplacements. Les services entierement réplicables traitent respectivement des services 10T, des
entités virtuelles et des services de stockage, ainsi que de I'analyse des données et de I'apprentissage automatique.

e - ¢
LAYSLi. - - 1 '} T :
Water Application o® s m it - ot
Services - o [l ——

Water Water Dripping C;:::I Sprinkler 3’,‘ l:'
Canals Pipes Imigation Imigation Imgation S«:'u-'u
Layerd L4

Water Data

Management

£doud Machine Data Data Context Other
flig Data Leaming M F R s
A»’y“c .. mn, mng usion easoning eIvVices
Laver3 :

Data Analytics
k Machine learning

montormg
Laver2

Virtual Entity

& Data Storage

(

10T Service management & metadata annotation Data storage and management

VE VE
composition resolution

Layer 1
IoT Service
R e e e b £
The PRIMA programme is
R supported under Horizon 2020,
L the European L YVAZ2ZY Q&
European Framework Programme for

Commission

— Re<cearckhndlnnovation

- Couche 5 : Services d'application de I'eau et des nutriments

- Couche 4 : Gestion des données sur lI'eau et les nutriments : construit des

services de gestion d'intergiciels liés aux applications au-dessus des
services de traitement des données génériques fournis par la couche 3.

- Couche 3: Analyse des données

- Couche 2 : Entité virtuelle et stockage des données : Les descriptions de
services loT sont annotées avec des métadonnées contextuelles sur
I'environnement physique pour créer des représentations d'entités virtuelles (VE)
d'entités physiques. (cloude, edge,,,)

Couche 1 : Services IoT : Diverses technologies de capteurs et d'actionneurs
permettant d'acquérir des données sur le sol (par exemple, I'numidité et la
température), les plantes (par exemple, l'indice de végétation, la température de
la canopée) et la météo (par exemple, la température et I'humidité relative de I'air,
les précipitations, le rayonnement solaire, la vitesse et la direction du vent) seront
testées au cours du projet.

3 IN THE MEDITERRANEAN AREA
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CCABEE Qwaremseo

Laboratoire des Architectures Paralléles, Embarquées et du Calcul Intensif.

WP3 : Applications and eneliser services
Team Responsible Pr: Loukil Lakhdar

Oran Server at - 183.194.74.1 The LAPECI-UO1 platform architecture

I R
I |
Murcia Server at - 155.54.210.149 i |
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WaterMed4.0
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plan (IP) service

WP3: UMU -LAPECI collaboration scheme for the irrigation

" Weather

—

umu

/ Inputs \\

Wb Form (Keyboard)

(1)NGSI-LD

J
]

Flat infarmation

plant analysis

water analysis

/—"_‘!—ur'_\r'_\

)

==

[ Set of irrigation ] : (7) NGSI-LD [>
frequency

(2)NGSI-LD

L
o _H___dat_gj___f} -

HAME BN TUE WED THU FRI SAT SLN

CELIRATION [houn|

WOLUS'E |Libwra|

NGSI-LD
BROKER
REPOSITORY

The PRIMA programme is
supported under Horizon 2020,

the European I YAZ2ZY Qa
Framework Programme for
Re<cearckhndlnnovation

(3)NGSI-LD

(input) >

(4)NGSI-LD
(weather data)

(5) NGSI-LD

¢

(8) NGSI-LD
)

(9) NGSI-LD

¢

Parsing input data

Parsing and/or
calculation of
statistics on
weather data

Elaboration of
weekly irrigation
plan (w.o.

frequency)

Publish weekly
irrigation plan

Update the irrigation
plan

iw. 0. Freguerlﬂl

Publish weekly
irrigation plan (with
Frequency)

LAPECI
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WaterMed4.0 ™ LAPECI

®  Loboratoire des Architectures Paralléles, Embarquées et du Calcul Intensif,

@WATERM ED

Platform Web Watermed 4.0

= WATERMED 4.0
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Water

Platform Web Watermed 4.0

= WATERMED 4.0

& benyamina.hassen@univ-oranl.dz : Maintenance ~

WATERMED 4.0

Application hub

MAP PARCELS CONTROLLERS RULES MANAGEMENT
See devices on the map See list of parcels See list of controllers Define rules for system
warnings
CHARTS FOR USERS MASTERS
Definition of charts with Register global variables of the
platformdata system
E® O Taperici pour rechercher O o @@ B w 0 ® & 0 w 9 7£5,12°C A 7 9) & FRA 11/22:/12?021 [

The PRIMA programme is
e supported under Horizon 2020,
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Burpezn Framework Programme for
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WaterMed4.0

IOT -BASED OPEN PLATFORM
FOR OPTIMIZING IRRIGATION MANAGEMENT
BASED ON OPEN STANDARDS

The PRIMA programme is
supported under Horizon 2020,
the European P YAZ2Y Qa

Framework Programme for E
Commission .
— Re<cearckhndlnnovation
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WaterMed4.0

CONTENT

1. Development objectives

2. 10T register and management services
3. Agronomic management services

4. Advanced agronomic services

5. Data exploitation

The PRIMA programme is
supported under Horizon 2020 P RI M A
the European FYAZ2YQa => N THE MEDITERRANEAN AREA

Framework Programme for
Re<cearckhndlnnovation



WaterMed4.0

Development objectives

The PRIMA programme is

R supported under Horizon 2020,
L the European | YA2Y Q&
Burpezn Framework Programme for
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WaterMed4.0

Platform design objectives:

Use standard lightweight communication protocols (i.e., MQTT, CoAP,etc.).
Use standard wireless communications (i.e., LPWAN (LoRa,Sigfox, NB-10T), GPRSetc.).
Usea layered and modular architecture designto promote:
Interoperability by open and standard interfaces (i.e., EUFIWARE, IETFof 10T, etc.).
Scalability to facilitate the deployment of new devices,services,and hardware.

Have a unified system with SaaS(Software as a Service)format: cloud-based software model where the platform software is
developed, maintained, and accessedvia Internet.

Have an open platform based on Web technology:

Userscan register/unsubscribe devices, update their parameters, etc.

Integrate external systemsand services (i.e., using FIWARHOT agents or a RESTAPI).
Facilitate the integration of external information sources (i.e., weather services,SCADA,GIS,etc.) via FIWARBOT agents.
Facilitate the integration of advanced mathematical models developed as external web servicesvia RESTAPIs

Facilitate data exploitation by subscriptions to a context broker, using a RESTAPI, or by CSVfiles.
The PRIMA programme is

o supported under Horizon 2020 P RI M A
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WaterMed4.0

Platform services objectives:

Improve resourcesuse efficiency by ICT (Information and Communication Technology) solutions.
Provide and register information like:

Agronomic data (i.e, about plots, crops, soil, water, irrigation system, etc.).

loT devices status and data: (i.e., battery, moisture, conductivity, temperature, etc.).

Current state of irrigation/fertigation tasks(i.e., pending, completed, and stopped).
Water and nutrient consumption.

Provide administrative servicesfor managing accessroles, users,groups, etc.
Provide irrigation, rules, and alerts management.

Provide a tool to manage advanced graphs using historical data.

Integrarte a standards-based Decision Support System(DSS).

Provide user control panels to use the services(i.e., map views, menus, etc.).

The PRIMA programme is

o supported under Horizon 2020 P RI M A
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WaterMed4.0

loT devices registerand management
services

The PRIMA programme is

supported under Horizon 2020,

the European F YAZYyQa S N THE MEDITERRANEAN AREA
Framework Programme for

Re<cearckhndlnnovation




WaterMed4.0

loT register and management services

They help the user to register and manage deployed |oT controllers with sensorsand actuators
by:

Automatic detection of new loT devicescommunicating with the plaform.
Identification of well-known sensorsand actuators.

Automatic registration of single or batch of loT devices.
Manual registration for advanced mode.

Locate deviceson a map view.

Assign devicesto a usersand groups.

Available weather services can also be added to the plots asvirtual weather stations .

The PRIMA programme is

o supported under Horizon 2020 I RI M A
* * W
LA the European ' YA2Y QAa => N THE MEDITERRANEAN AREA
European Framework Programme for
Commission .
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WaterMed4.0

0T register and management services

C Controller registration service:to help the integration of detected deployed devices

Home

Show 10 = entries

Device -
00000947

00000953

00000954
1A0201E16000100043
1A0201E16000100044

meteoVillena

Showing 1 to 6 of & entries

List of registered controllers

Model

unknown

unknown

unknown

Controlador |Pex12 versiones posteriores (Familia |Pex)

Controlador |Pex12 versiones posteriores (Familia |Pex)

unknown

Controller registration

Cliente/Tenant.

watermed

watermed

watermed

watermed

watermed

watermed

Search:

Date of registration
18/6/2020 15:34:21
17/7/2020 13:51:05
17/7/2020 13:50:13
19/212020 22:35:12
19/2/2020 22:34:35

13/10/2020 10:45:48

Q Register |

%// & The PRIMA programme is
- supported under Horizon 202Q

a § the European P YAZ2Y Qa
Buropean | Framework Programme for

RecearckandInnovation

Controller registration

Controllers found

The following controllers are not registered in the platform.

Show 10 -~ entries

a Controlador «~ Modelo Cliente

No hay datos disponibles en la tabla

|1AD201E16000100555
Controlador
@) = Modelo Cc iPex12 p (Familia IPex) :r::;ﬁes agricuiture-
« Fabricante' Our PCB posteriores pruebas
« Firmware version: 2.01 (Familia IPex)
« Pedido Interno / Lote: 160001 / 555
Mostrando 0 a 0 de 0 entradas

Buscar

Dispositivos

Sensores
desconocicos 3

\: Nivel bateria 1)
e r—

—————
( Panelsolar 1)
p W

i Listado detallado
eal i
ea2
nildea

@ v
@

x Cancelar

MA

'ERANEAN AREA




WaterMed4.0

0T register and management services

C Controller management service:to locate devicesand weather stations on a map

Model

IPex12

1Pex12

Virtual
weather
station

Unknown

Unknown

Registered controllers

Description

IPex12:00043

IPex12:00044

Servicio de
meteorologla -
Villena (Weatherbit)

Cerezo

Estacion
meteorolégica -
Villena (IVIA)

Serial number

1AD201E16000100043

1A0201E16000100044

00000947

metecVillena

Last communication

18/09/2020
07:00:25

25/10/2020
18:30:27

23/11/2020
10:49:20

23/11/2020
11:00:09

23/11/2020
11:00:08

Woeather forecast service ' m

Controllers management

Selected controller

Serial number

Latitude

38594391

Click on the map to assign a location to the controller

- P . ¥4
. fidn abie tile
+ {aquito Ju;dig\‘
F
%
™ »
L.. r l b,
1T o
A ]

(T3

. del Chacalaing
_ IEaREE
P

Yo

Add virtual weather station

Lof
Description

Click on the map to assign a location to the virtual weather station

/ e Mg, "ﬂ’-d
A 0 Embaise }
J + . del Quipar

[ | y Ulanos

| - el Cagitan ¢S de
8 y"’ ,ag ! )h'rolr

A
T

European
Commission

The PRIMA programme is
supported under Horizon 2020
the European P YAZ2Y Qa

Framework Programme for
RecearckandInnovation
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WaterMed4.0

0T register and management services

C Device sensors management service:to configure sensors

g
-

European
Commission

1Pex12:00043

Details Configuration

IPex12:00043

Alerts Rules Manual input

Description

Soil PROBE

TEMPERATURE - Level aggregation

Level 1 x Level 2 x Level 3 x Level 4 x Level 5 x Level 6 x

Level 7 x Level 8 x Level 9 x
Formula @)

[Please enter a formula|

Type of graph Units

Mean v aC Graph Lines

HUMIDITY - Level aggregation

Level 1 x Level 2 ® Level 3 x Level 4 x Level 5 x Level & x

Level 7 x Level 8 x Level 9 x

IPex12
v IPex12:00043
A0 @ 16/06/2022 19:45:01
“~  SDI-12 Bus
- 99 % il -80dBm srmoE
{3 148V
7
Help x
Please use variable x for the input value
Type... .. to create
exp or * Exponent
sub or _ Subscript
- Multiply
frac or / Big fraction
shift-/ Division
abs Absolute value
sqrt Square root
root nth root
pi pi
The PRIM, sin/cos/tan Sine/cosine/tangent
Supported ur log or 1n Natural logarithm
the Eur 1_1er‘1v Derwaifwe.
int Indefinite integral
Framework defi Definite integral

Receaarckandiirimniovation

) PRIMA
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WaterMed4.0

loT register and management services

Weather Station management service:to configure Weather Stations sensors

*Ex
* *
*
* *
* %
European

Commission
N

GRANADOS

The PRIMA
supported unde
the Europe
Framework P
Re<cearckhndlnnovation

Atmospheric pressure

Alert upper

Daily et0 - Prediction

Rain forecast - hourly

Alertupper

Turkey - WB

Weatherbitio

Wind speed

Alert upper

Humidity

Alert upper

Solar radiation

Alert upper

Rain forecast - 7 days daily average

Alert upper

Daily et0 - Real

Alertupper

Rain forecast - 7 days daily average

Alertupper

PRIMA
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WaterMed4.0

Agronomic management services

The PRIMA programme is

R supported under Horizon 2020,
L the European | YA2Y Q&
Burpezn Framework Programme for
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WaterMed4.0

Agronomic management services

The platform offers a set of agronomic services
Multi -layered map view navigation.
Crops agronomic data management.
Plots agronomic data management.
Analysisdata registration.
Field Book.
Irrigation scheduling.
Rulesand alerts management.
The platform also offers other administrative serviceslike:
Usersand roles management.

Groups management.

The PRIMA programme is

o supported under Horizon 2020 P RI M A
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WaterMed4.0

Agronomic management services

C Multi -layered map navigation service:to easily locate resources

MAP PARCELS CONTROLLERS USER MANAGEMENT

See devices on the map See list of parcels Ses list of controllers

RULES MANAGEMENT PARCEL CONTROLLERS GROUPS
m ANAGEMENT MANAGEMENT MANAGEMENT
C d edit parcels List User group permissions

Parcel - Almendro grande - CBU

Parcel - Almendro

10T CONTROLLERS CHARTS FOR USERS f 1 Parcel -LIMON CERAS. 1
MANAGEMENT f"‘” ' Parcel - ALMENOROS CEBAS
Ac ne w ) FEgister naw ‘l’ g 3
]M r“‘ Parcel - LIMON_CEBAS 2
Parcel - Vecinos cel noreste
L) Parcel - ALGOS
* %k
* Tk
* *
* *
* X
European crre e e C ey e
Commission o

— quparrhnnd InnovAation

peuena - CBU

& mmotaguenes  Admisistrater =

PRIMA
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WaterMed4.0

Agronomic management services

Plots information service: to register agronomic information relevant to the plots.

Plot geometry and devices

pltov2
Overview General configuration  Agronomic data
Plot summary
Crop Show Mapas Sensors
Crop Satellite 2021/04/05 |Pex12:00043 Ver
Date of planting 14/05/2021
1Pex12:00044 Ver
Shortcuts Weather service - Villena (Weatherbit) Ver
Irrigation planning
Analysis
The PRIMA programme is
R supported under Horizon 2020,
* X ~
"t the European ' YA2Y QAa
European Framework Programme for
Commission

Re<cearckhndlnnovation

pil___ _

Crops

Actual crop

Last analysis

Consulting and
Management

- Information

Overview General configuration

Plot agronomic data

Agronomic data

Create new crop

Crop
Planting date
2021-05-14

Crop

Select one

Distance between plants

Area

Production kilograms

Soil
Soil

Select one

Irrigation
Irrigation type

Select one

Planting frame (X)

Fluid flow rate

Water conductivity

Colleciondate

Plants number

Distance between rows

Plant diameter

Production date

Emitters per plant

Planting frame (Y)

Daily watering frequency

PRIMA
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WaterMed4.0

Agronomic management services

Analysis information service: to register analysisdata about the crop, soil and water.

*Ex

* *

* *

* *
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N

Crop plants

Create new plant analysis

L

Soll

General

Date Description
2021-05-14

Comment

Macro

Potassium Calcium

Magnesium Sodium

Nitrogen Phosphorus

Sulphur Chlorine

Micro

Iron Copper

Manganese Zinc

Boron Malybdenum

TTTC T TXTTVITY prograrTmiTe TO

supported under Horizon 2020,

the European

Framework Programme for
Re<cearckhndlnnovation

VA2V Q3

Create new soil analysis
Information
Date
2021-05-10
Comments

General
Depth

Silt

Soil conductivity

Cic

Paotassium

Magnesium

Index

Sodium adsorption ratio

Water holding capacity

Calcium-Magnesium ratio

Macro

Potassium

Magnesium

Phasphorus

Deescription

Location

Sand

Clay

pH

Calcium

Sodium

Soil density

Potassium-Magnesium ratio

Carbon-Mitrogen ratio

Calcium

Mitregen

Organic material

Irrigation water

Create new water analysis

General
Date
2021-05-10

Comment

Chemicals
pH

Total dissclved salts

Scott index

Cations

Potassium

Magnesium

Ammonium

Description

Water conductivity

Water hardness

Sodium adsorption ratio

Calcium

Sedium

=

PRIMA
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WaterMed4.0

Agronomic management services

Field Book: to record the phytosanitary treatments of the crops.

*Ex
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* *
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Owverview Charts Agronomic data Satellite images Fieldlog General configuration
Field Logs
MName Date
cP 27/01/2022 Edit Delete
v A

Information Sactions

Information

Opening date

2022-01-27

NIF

No. Register of Autonomous Operations

Locality

Province

Mobile phone

Holder

Name and surname

Address

Postal Code

Type of representation

e-mail

/

Name and surname or company name
cP

N° Registry of National Holdings

Address

Postal Code

Landline

e-mail

NIF
Locality
Province

Telephone

Re<cearckhndlnnovation

Information Sections

Sections

‘eople or companies involved inthe
treatment with phytosanitary products

__2‘1 See
Identifying and agronomic data of the
plots

_31 See

Record of phytosanitary actions per plot
[Only for crops and sreas subjectto

advice)

See

See

Record of commercialized harvest

See

Equipment for the application of
phytosanitary products of the farm

See

Ervironmental identification data of the

14

Advisor, Group or Advisory entity to
which the exploitation belongs

3‘1_ See

Record of phytosanitary actions of the

plots plot
3.2 3.3
See See
Record of use of treated seed Record of postharvest treatments (in
plant product)

Record of phytasanitary actions per ¢ It (Only for crops and areas subject to advice)

Cultivation

Species Varisty
3.5
PEE Plotdsta
Recor] 14 parcels Area cultivated na)
transg

Plague to contral

o Plague

Non-chemical intervention alternatives

Type of measure

Date of action

Chemical alternatives for intervention
Trade name / Active substance

Dose used {1 or kg ha)

Efficacy of the intervention

Justification of the sction (Exceeding thresholds, weather conditions,
etc)

Intensity of the measure (No, of traps, No. of diffusers, etc)

Registration number

Diate of action

Remarks

PRIMA
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WaterMed4.0

Agronomic management services

*Ex
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European
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Irrigation scheduling service:to manage irrigation programs.

Irrigation programs list

Enabled programs
Description
b RiegoSector2
» RiegoSector 3
b RiegoSector 4

¥ Vilvula Maestra

Irrigation
program
details

The PRIMA progra

supported under Horiz
the European

Status MNext execution
Idle 15/05/202109:30:00 ®Ea
Irrigation program view
Advanced mode
Rules Programs Commands history
Description Valve
Riego Sector 2 Sector 2 May 9 - 15,2021
Start End Thursday, May 13
Scheduling 1 07 AM 08 AM 09 AM 10 AM 1
=] April 28,2021 9:30 Vilvula Maestra
Riego Sector 3
Duration Volume (1) Ri
1 o m 0 Riegosecior
Mumber of repetitions Repeat every
Infinite repetitions v 24 h 0 m
Execute on
v Monday ¥ Tuesday ¥ Wednesday % Thursday ¥ Friday ¥| Saturday ¥ Sunday P RI MA
I YAZY WA

Framework Programme for
Re<cearckhndlnnovation
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WaterMed4.0

Agronomic management services

C Rules and alerts management service:to define logic rules basedin IoT devicesand weather data.

Open irrigation electrovalve on climate and soil moisture values

Rules management - Edit / Create action

Rule info

Title of the rule

Conditions of the rule

®

O Warning on controller
Activate Output
De-Activate Qutput

Qutput

1Pex12:00043 - Electrovalvula

Irrigation start ‘ |Pex12:00043 - % HR entre emisores 2 25 cm prof -
Detailed description Less equal than - 30 during 45 minutes (0 to instant check)
Irrigation start based on climate & soil moisture @ °
Estacion meteorolagica - Villena (SIAR-AD1) - tempmedia -
Greater equal than - 35 during 20 minutes (0 to instant check)
User or users group
WATERMED loT Group Actions
Common actions

Close irrigation electrovalve on climate and soil moisture values

Rules management - Edit / Create action

Ruleinfo

Title of the rule

Irrigation stop

Detailed description

Irrigation stop based on climate & soil moisture

User or users group

WATERMED loT Group

Conditions of the rule
@
IPex12:00043 - % HR entre emisores a 25 cm prof

Greater equal than - 40 during

@

20 minutes (0 to instant check)

o

Estacidn meteoroldgica - Villena (SIAR-AQ1) - tempmedia

-

Less equal than

- 25 during 15 minutes (0 to instant check)

Actions

Common actions

[0 Warning on controller
Activate Qutput
De-Activate Qutput

Qutput

1Pex12:00043 - Electrovalvula

g

European
Commission

The PRIMA programme is
supported under Horizon 2020,

the European P YAZ2Y Qa
Framework Programme for
Re<cearckhndlnnovation

i

PRIMA

s IN THE MEDITERRANEAN AREA



WaterMed4.0

Agronomic management services

C Crops information

*Ex

* *

* *

* *
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European
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service: to register master agronomic information relevant to the crops.

Irrigation types are normally two, drip and sprinkler, but you can add more,

Melocatonero

Naranjo

Nispera

Pomelo

Actions important to note the value field for use in formulas, 'drip' or "sprinkler.

The

suppc
the
Fram¢

180days  210days  240days 270days  300days  330days

Name
04 05 05 08 05 05 Keengorde fruto 1
Needed days for thiske
Actions. 61

Almendra (»61d) Ke engorde fruto 1

Almendro (»59d) Ke parada invernal Almendro.

The different types of soil that can be encountered, it is important to
Actions provide the value field to identify it in the formulas, for example 'very
sandy, 'sandy’, 'loam, 'loam-sandy’, 'loam-clay, 'clay’.

Irrigation types Fields for Irrigation types
Plant type Fields for Plant type
The type of plant, including types such as herbaceous
Actions important to put in the value field its corresponding f
example 'woody' or ‘arable.
Goteo | Edit Name
Lefioso [Cen | ook |
Name | Goteo
" Aspersidn Edit Delete
Herbiceo Edit Delete Herbaceo pe L i
Advection (kv)
e r— m 12
herbaceous
Pastos Installation coefficient (Ef)
. ___ P 09
Crop Fields for Crop
This entity s the specific crop, the pl s cultivated.
is entity is the specific crop, the plant that is cultivated Formulavalue
Name drip
Almendro Almendro
Uva Description Soil types Fields for Soil types
Almond trees
Peral
Plant type
Manzano R Lefioso
[z o | o y tolerance dS/m Muy arenoso ‘ Edit
15 Name
Cerezo -
Minimum thermal integral threshold Arenoso Edit Muy arenoso
Ciruelo
. Franco Percolation efficiency
Mandarino CropKe Finkds for CropKc
Amendre o Thecropecsfhcient of the p 0.87
the crops that have been cre 3 -
Limonero (amargo) withthevalue0nthecropd  Arcilloso Edit Delete
Odays  30days 60days 90days 120days  150days detault Formula value
Limonero (macrophylla)
065 03 a1s [ o 08 Crop

Daily irrigation frequency

Actions.

Crop coetfcient (ic)
06

[on] —

Almond pilot

Almendro (»45d) Ke brotacion

Almendra (»45d) Ke floracién almendro

Almendro (»45d) Ke almendro angordey
recolecelén

Almendro (»31d) Ke parada invermal slmendro
2

Almendra (»30d) Ke Cuajada almendro

Almendro (>30d) Ke slmendso engorde y
recoleccidn

Almendra (0d} Ke almendra engorde 2

Depths for soil analytics

Actions

Almond pilot Edit Delete

Fields for Depths for soil analytics
Soil analyses need to indicate a measurement depth, here you can define
the possible options.
Name
Almond pilot
Metres (m)
1

[+ B

Fields for Daily irrigation frequency

The daily watering frequency provi igations per plant
e il depending on ity of the water,
important to create all possible combinations.

< the number of

Name

Almond pilot
Plant type

Lefioso ~
Soil type

Franco v

ine water daily irrigations number (CE>3)

14

Soft water daily irrigations number (CE<=3)
7

Re<earckhnd lnnovation
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WaterMed4.0

Advanced agronomic
services

The PRIMA programme is

R supported under Horizon 2020,
L the European | YA2Y Q&
Burpezn Framework Programme for
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WaterMed4.0

Advanced agronomic services
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Reference evapotranspiration (ETo) prediction service: this service uses ML techniques and

the Phenom -Monteith method to estimate the next day Eto value.

A

Turkey - WB

Daily etO - Prediction

el

\ 4

2.6

\ /

Fecha de inicio

51 Septiembre 20,2022 12:17

4,5

35

The PRIMA programme is :
supported under Horizon 2020, 25
the European I YA 2 2

Framework Programme
Re<cearckhndlnnovation

etO diaria - Prediccion
Fechade fin

=1 Septiembre 27,2022 12:17

Generar grafica td Exportar a CSV =

for Sep 22 Sep 23 Sep 24 Sep 25 Sep 26 Sep 27

2022

—— Et0_Predict
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WaterMed4.0

Advanced agronomic services

Irrigation  planning recommendation service: this service estimates the irrigation for the next
sevendays based on the FAO Kc-Eto model.

Irrigation planning
B Add forecast data information manually
Read evapotranspiration from virtual weather device
Awvailable virtual weather controllers
Turkey - WB v
Turkey - WB o . )
Forecast date Evapotranspiration Ke Rain - weekly daily average
H H H (Liters)
Dally etO - Prediction 1 September 28, 2( 2627 1
0,56
- *KeEnd
B ~
¥ N 2 6 Request irrigation planning
.
Irrigation planning list
A @ 27/09/2022 11:21:47 24/09/2022 10:17:00 ~
Date Quantity Frequency Time/Duration
Friday . X
30/09/2022 0 liters 0Times OHours
Ag ro n 0 m i C d ata ;2;‘5;?%22 Oliters 0Times OHours
Wednesday . .
28/09/2022 Oliters O Times 0 Hours
J J Tuesday
J 27/09/2022 10449.6 liters 1Times 2.66 Hours
Monday . .
26/09/2022 Oliters 0Times OHours
Sunday " .
. 2510972022 Oliters 0Times OHours
The PRIMA programme is
H Saturday .
e supported under Horizon 2020, 2/09/2022 Oliers OTimes OHours
* *
* ¥* I w
x5 * the European  YAZ2YyQa S N THE MEDITERRANEAN AREA
European Framework Programme for
Commission

— Re<cearckhndlnnovation



WaterMed4.0

Advanced agronomic services

Fertilizers recommendation

estimate the amount (kg/ha) of fertilizers to be used.

*Ex
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* *
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Analysis data

£€{L=
E¢{d
e

plant crop water

service: this service uses fertilizers and crop analysis data to

The PRIMA programme is
supported under Horizon 2020,

the European P YAZ2Y Qa
Framework Programme for
Re<cearckhndlnnovation

A 4

Fertilizer plan
Fertilization options

Global recommendation in fertilization units Kg/ha cycle

N P05 K0
Global recommendation 54 28 64
i
Custol o 0 0
recommendation
R
ecommendationwith o 9435 4331
analytics
Options
Add water analytics data
Add vegetation analytics data
Add soil analytics data
Select fertilizers
Fertilizers
Select fertilizer
Fertilizer Cation component
Phaspharic acid 52 P205 None 0%
Ammonium nitrate 16.8 NO3 - 16.7 NH4 Ammonium 16.7%

Potassium nitrate 13.5 N - 46.2 K20

Potassium 46.2%

Result of the calculation Kg/ha (Kg)

Fertilizer Jan
Phosphoric acid 52 P205

Ammonium nitrate 16.8
NO3-16.7 NH4

Potassium nitrate 13.5N -
46.2K20

Global result of adjusted UF

N P,05 K0

49.6 242 62.5

Mar Apr May  Jun

5 1485 1485 1905 1099

39 39 342 342

ca0 MgO

MgO

v “

Anion component
Phosphate 52%
Nitrate 16.8%

Nitrate 13.5%

Jul Aug  Sep

Y] V] 14.42

0 747 1179«

2074 2294 1147

Remove

Remove

Remove

0 0 o

) 0 0

PRIMA
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WaterMed4.0
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Data exploitation
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WaterMed4.0

Data exploitation: data visualization

C Advanced graphs service:to create advanced graphs using IoT| + O GHistorigal data.

Multilevel soil moisture probe

(generic raw data view)

Create graph o Export to CSV =

6 a4+ ODEX4&

Moisture probes to water field capacity
(advanced graphs composition)

—— Sonda 1 Humidity Level 1
—— Sonda 1 Humidity Level 2
—— Sonda 1 Humidity Level 3
—— Sonda 1 Humidity Level 4
—— Sonda 1 Humidity Level 5

umi &l
& (\ ——— Sonda 1 Humidity Level &

Jul 24

B EERg Jul 25, 2022, 12:00 NS

J & The PRIMA programme is
supported under Horizon 2020
§ the European ! YA 2Y QA&

European
Commission

Framework Programme for
RecearckandInnovation

Moisture probes to field capacity, IPEX 43

Water Available %

Moisture probes to field capacity, IPEX 43

O 11 o s

I
[l {HHHHE
00:00 12:00

Jun 15, 2022 Jun 16, 2022 n 17,

Last hour Last six hours Lastday Last three days Last week

Last month

nnnnn

Riego m3/ha

PRIMA
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WaterMed4.0

Data exploitation: data access

C Registered data can be accessedfor exploitation by external services

A via subscriptions to a Context Broker-LD (NGS}LD)
A via RESTAPI (NGSI\2)
A exporting data to CVSfiles

Weather data (NGSFLD)

Soil probe (CSV filg
Date Level 1 Level 2 Level 3 Level 4 Level 5 Level &
27/08/2022 (:30 35.85 36.15 35.08 36.08 46.89 44,94
27/08/2022 1:00 35.38 35.98 35.35 36.09 45.91 44.99
27/08/2022 1:30 35.05 35.84 35.52 36.09 46.93 44,99
27/08/2022 2:00 34.68 35.72 35.67 36.09 45.94 44.97
27/08/2022 2:30 34.36 35.55 35.83 36.09 46.95 44,93
27/08/2022 3:00 34.09 35.45 35.92 36.1 456.96 4491
27/08/2022 3:30 33.86 35.39 36.01 36.1 46.97 44.9
27/08/2022 4:00 33.63 35.27 36.09 36.09 456.96 449
27/08/2022 4:30 33.34 35.2 36.1 36.09 46.99 44,94
27/08/2022 5:00 33.1 35.07 36.14 36.09 46.97 449
27/08/2022 5:30 32.91 35.01 36.2 36.09 456.99 449

g
-

European

Commission

the

European

The PRIMA programme
supported under Horizon 2020

I YA2Y QA
Framework Programme for
RecearckandInnovation

Weather data (NGSIv.2)

PRIMA
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