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Executive Summary
The present document describes the detail of each scenario plan of the project; this
document will define integrated methodology collecting information related to
different water resources and water uses. The information will be collected in the
work unit: At the agricultural level, the work/ analysis unit (WU) is the plot. In each
territory, each irrigable area will be defined according to geographical coordinates,
analysed and recorded, which will ultimately be decision variables.
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1. Introduction
1.1. Project summary

Figure 1. - Summary of WATERMED 4.0 proposal

The project will demonstrate that the pool of non-conventional water resources
together with conventional water resources of river basins in scarcity or low water
quality areas, can increase quantity, quality and efficiency in cost savings and reducing
loses where remote sensing communications protocols are implemented. The
application of ICT to NCWTT will promote control and information available to all
stakeholders, thanks to the use of a platform open access. Data will be obtained and
elaborated not only from a technological or sanitary point of view, but from an
integrated socio-economic perspective, understanding the potentialities of water
management for agriculture, and boosting growth and sustainable development in the
Mediterranean region.
Therefore, the objective of WATERMED 4.0 is to develop and to apply an integrated
decision support system based on the Internet of Things, for managing the whole
30/09/2020 v1.4
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water cycle in agriculture, monitoring water resources (conventional and non conventional) and water demands including the measure of economic, energy, social
and governance factors that influence the water use efficiency in Mediterranean
agricultural production areas.
In the new economy, the role of digitization is increasingly present. In the future
agriculture of the Mediterranean region, the objective is to propose an integrated
methodology based on the use of the Internet of Things, Cloud computing and Big data
to bridge the gap between the management of water resources, the reuse of water for
a sustainable agriculture and scientific validation in the fields, able to provide content
for impact indicators on the social and economic development of the region.
The scientific work will be based upon three pillars:
 The project will work on an existing IoT as a service platform that will be
adapted
to the new context of water reuse, and that will be validated in three demosites in the Mediterranean Region (Spain, Algeria and Turkey). Smart
technologies and sensoring will be broadly applied, from high waters to the
end user irrigation needs.
 Development and application of wastewater treatments and drainage
treatments in new contexts in the demo-sites Konya-Çumra- Karapinar Subbasin (Turkey), together with methodologies for controlling effects on crops,
on nitrate and phosphate released to the environment and soil degradation.
Moreover, this section will study the indirect effects on aquifer recovery of
river basins in Júcar-Vinalopó (Spain) and Upper-Cheliff plain (Algeria).
 Developing social and economic studies proving the direct and indirect impacts
of the proposed actions to generate growth and jobs, linked to agricultural
activities.
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Knowledge transfer and training activities will be implemented among research
institutions, as well as policy makers.
As a result, the project will demonstrate the possibilities of real-time controlled
processes provided by the Internet of Things and Services, can help to reduce barriers
for an efficient water use, all along the water cycle, helping to increase quantity and
quality of water available for agriculture.
The WATERMED4.0 consortium is listed in table 1.

Table.1: The WATERMED4.0 consortium partners

PI name

Organisation

Country

Antonio Skarmeta Gómez

University of Murcia

Spain

Vicente Richart Díaz

Spain
Central Board of Users of
Vinalopó Basin, L'AlacantíandWater
Consortium of Low Marina

Vicente Martínez López

Spanish National Research
Agency CEBAS CSIC

Spain

Abou El Hassan
Benyamina

University of Oran1, Ahmed Ben
Bella. LAPECI laboratory

Algeria

Algeria

Amina Richa

University of DjilaliBounaama
KhemisMiliana. Research
laboratory of agricultural
production and sustainable
development of natural resources.

MaximilianTrommsdorff

Fraunhofer Institute for Solar
Energy Systems ISE

Germany

7. Partner 6

Santiago Folgueral
Moreno

ArvumS.r.l

8. Partner 7

AslihanKerç

TurkishWaterInstitute SUEN

Participant No

1. Coordinator
2. Partner 1

3. Partner 2

4. Partner 3

5. Partner 4

6. Partner 5
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1.2 Document scope
Deliverable D2.1- Detail Description of each scenario (due M04) specifies the pilot case
description and methodologies adapted in the three pilots for the demo site
requirement specifications and implementation and evaluation plans.
The document describes three pilots and it will serve as basis for implementation of
demo-sites, which will be described in agriculture pilots’ intermediate reports. Pilot
results and feedback from end users.
By developing three pilots, in Spain, Algeria and Turkey, which are sharing common
climate change challenges in semi-arid areas with water scarcity and a growing
population. However, each pilot area is characterized by their own local irrigation and
agricultural practices, causing different levels of efficiency in water management
experiences. Therefore, WATERMED 4.0 will adapt technologies according to the local
requirements and will transfer the knowledge to the partners in order to standardise
systems and to advance in the state of the art. To conduct the pilots, knowledge on ICT
as well as agronomic management, wastewater treatments, photovoltaic applied to
agriculture and smart irrigation will be developed and demonstrated.
The analyses will address issues pertinent to a single local farming area, in each pilot
area: Júcar-Vinalopó demarcation (Spain), Cheliff plain (Algeria) and Konya-ÇumraKarapinar Sub-basin (Turkey) focusing on development at the local level. It is necessary
to mention that the indicators and methodology that will be developed, including
functionalities in the open platform, could be used and replicated in all the
Mediterranean regions.
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1.3 Document structure
This document consists of the following Chapters:
Chapter 1 includes a summary that introduces the project and shows the structure of
the document.
Chapter 2 and 3 Overview of the methodology that will be adopted in this project and
summarizes key points of the pilot cases.
Chapters 4 to 6 describe the individual pilot cases.

2. Summary
2.1.

Overview

Water is a cause of social and cultural conflict in arid and semi-arid areas of the
planet, causing the emergence of environmental migrants. The environmental,
social and economic sustainability of these areas is essential to combat the effects
of climate change and promote policies that reduce emigration.
This resource is under pressure from many agents and sectors, mainly the
overexploitation of freshwater resources, population growth, urbanisation,
industrialisation and climate change. An effective water resource management is
recognised as a key component of environmentally sustainable development.
The cause-effect relationships between water consuming activities and existing
resources have to be identified as a step prior to understand the dynamics of the
social and economic model dependent on groundwater in most of semiarid areas
with scarce monitoring. Public sector organisations often lack the time and
resources to adapt research and development level tools to their needs.
Thus, this project will create innovative, feasible and standard mechanisms to
provide access to appropriate and comprehensive integral solutions.

30/09/2020 v1.4
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Main ideas, models or assumptions involved this proposal is addressing the lack of
efficiency in the management of conventional and non-conventional water
resources applied to agriculture from an integral perspective. The new perspective
comes from the assumption that barriers facing water use efficiency are not only
due to the lack of knowledge and awareness about the water treatment
technologies and the results of the research projects about water, but also to the
lack of an appropriate and credible instrument for accessing these solutions, in a
form that best fits the needs of end-users and the associated supply chain, from
high waters to the plot.
This will be provided by identifying processes all along the water cycle for
agriculture that could be real-time controlled and monitored by the Internet of
Things and Services, helping to increase quantity and quality of water available for
agriculture.

2.2.

Methodology and variables

WATERMED4.0 allows with an integrated way the development of an "open
platform of software as a service SaaS" can provide a service to end users (mainly
irrigation communities, farmers and water administrations) who enables them to
find the solution to their needs and to exploit natural resources in a sustainable,
efficient and competitive manner.

Figure 2.–WATERMED Methodology
30/09/2020 v1.4
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WATERMED4.0 will identify the process throughout the water cycle for agriculture that
could be controlled and monitored in real time by the Internet of Things and Services,
thus helping to increase the quantity and quality of water available for agriculture. This
will have an impact on socio-economic activities and will thus allow orientation
towards the identification and conceptual modeling of the problem of water resources
deficit and water stress areas. (figure 2).
The WATERMED project includes the development of a concept of a high precision
intelligent irrigation system for agriculture and the development of agrophotovoltaic
applications to irrigation systems with the integration of smart technologies,
sensoring, and satellite images acting as a vision sensor.
All these components will be managed through a system based on the use of the
Internet of Things and Cloud computing, able to provide content for impact indicators
on the social and economic development of the region, including gender dimension.
In order to expand the use of WATERMED platform services and duplicate the choice
to end users. The basic idea is to facilitate the replication of water management
optimization systems with a minimum of redesign and redevelopment for other
regions and plots.

The socio-economic effects and activities shall be oriented to the identification and
conceptual modelling of the problem of water resources deficit and water stress areas.
All these components will be managed through a system based on the use of the
Internet of Things and Cloud computing, able to provide content for impact indicators
on the social and economic development of the region, including gender dimension.

30/09/2020 v1.4
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2.2.1. Water resources availability and quality
With more than 90% of water resources coming from groundwaters and an
incessant depletion of almost 1m per year in some of the pilots in Spain, Turkey and
Algeria, WATERMED ‘s solution will tackle specifically new systems to prevent
overexploitation of aquifers. By operating a better control system of water sources
and demands, based on big data and the Internet of Things, quantitative pressures
that can affect the quantitative status of groundwaters will be monitored. These
pressures will determine whether the Long-Term Annual Average Rate of
Abstraction (LTAAQ) does exceed the Available Groundwater Resource (AGR) or
not. The “Exploitation Rate” (ER) will be used to define whether the pressure due to
abstractions is significant or not. Moreover, these technologies will help to reduce
illegal use of groundwaters for agriculture reaching 60% in some areas.

2.2.2. Farming typology and practices
- Each Pilot provide recommendations about crop cultivations and soil preservation in
order to create a more climate resilient farming in the Mediterranean and to increase
incomes of irrigated land, balancing the present crop characterization and favouring
more added value fruits and vegetables and less water consuming crops.

- Water governance will be improved thanks to the transparency of the open source
platform, educational programmes, technical training and the development of
indicators and information open to all, that will be still in progress beyond the project’s
ending.

- WATERMED will organise training and dissemination activities for end users,
representatives of farmers association and public organisations dealing with water

30/09/2020 v1.4
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management, where regulatory constraints will be considered for each participants’
region.

2.2.3. Socio-economic characterization
The environmental, social and economic sustainability of these areas is essential to
combat the effects of climate change and promote policies that reduce emigration.
This resource is under pressure from many agents and sectors, mainly the
overexploitation

of

freshwater

resources,

population

growth,

urbanization,

industrialization and climate change. An effective water resource management is
recognized as a key component of environmentally sustainable development.
Social and economic factors will be integrated as a variable in the system, so that
direct and indirect impacts of the proposed actions to generate growth and jobs, could
be monitored and able to support information for foresight studies linked to
agricultural activities in the area of study. Knowledge transfer and training activities
will be implemented among research institutions, as well as policy makers.
This means a framework where the outputs of the research can reach the potential
users (mainly irrigation communities, farmers and water administrations) in an applied
and useful way, providing a practical and replicable solution that meets their needs
and addresses their priority problems. For this reason, the proposal actively
involves partners SMEs and irrigation communities, able to facilitate and accelerate
the deployment of applied services from the previous outcomes, and the real effective
dissemination of the research tools and results. (Annex).

2.2.4. Requirements for remote sensing, IoT/CPS implementation
From our analysis of the problem, the users want a service that allows them to find the
solution to their needs, that are mainly: to follow the national or EU directives (Water
Framework Directive), to exploit farm lands in sustainable and competitive way and,
for the water authorities, to act as public servants to the benefit of the citizens. We call

30/09/2020 v1.4
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the solution the “Open platform of software as a service” (SaaS)”.The open platform
adds the missing link to the situation: on one hand, water resources planning and the
need to optimize the allocation of water to the irrigation communities; on the other
hand, farmers and irrigation communities demanding water which depends on
multiple variables such as crop pattern, soil, and quality of water, water prices and
energy consumption. Additionally, the platform will include functionality to measure
social and economic aspects related to the farmers and companies exploiting the plots
and the indirect effects on jobs and growth in the territory.

3. Pilot structure
3.1. Overview
The general objective of the proposedpilots is to provide knowledge, know-how &
tools relatedto the information flow and decision support, management and data
analytics in order to provide savings to farming communities through better
management of agricultural areas in the context of climate change, particularly
focused on the reuse of conventional and unconventional water.
Monitoring and management of irrigation policies and agricultural practices such as
smart irrigation, satellite images, agrophotopholtaic installation, water reuse in
agriculture ... etc.will allow a significant saving of water, nutrient and energy. In
addition to this, the control and monitoring of fertilizers can ultimately generate
economic savings per year and per hectare. This better management of water and
energy is directly linked to better environmental conditions in agriculture and
contributes in a direct way to damping the impact on the degradation of soil and water
quality in the Mediterranean areas.
WP2 generates a reliable picture of what is the problem to be solved and what are the
requirements in the pilot sites (representative of the Mediterranean region use case)
for an effective management of water from an integrated perspective: water resources
availability and water quality; farming typology and irrigation practices; present energy
30/09/2020 v1.4
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sources and efficiency measures; requirements for IoT/CPS implementation and which
is the socio-economic and governance background.

3.2. Pilot introductions
In the new economy, the role of digitization is increasingly present, and procedures,
tools and other resources are becoming available in a new era in water management
and smart agriculture. In the future agriculture of the Mediterranean region, concepts
like “big data”, “Internet of Things” and “cyber-physical systems”, will have to coexist
with the physical environments that need to be more sustainable to assure food and
quality of life for the population especially regarding water resources.
The objective of WP2 is to analyse in an integrated way what is the problem to be
solved and what are the requirements in each of the pilot sites for an effective
implementation of the innovations proposed. To reach that goal, all necessary
information will be obtained from the different scenarios that allow to plan the
agronomic essays, to evaluate and to validate the methodology to optimized water
and nutrient managements in an integrated way.
This work package will define an integrated methodology collecting information
related to different water resources and water uses of a given area where agronomic
trials will be undertaken, in a comparable way. Four types of information are obtained
from each WU and which will ultimately be decision variables: Water (governance,
typology and organisation of water entities at local level, water source
available);Agronomic (type of crop, water analysis. complete soil analysis irrigation
system used; yield data, local agronomic practices, local water and nutrient
management, local fertilization program, plant material analysis for trees and for
vegetables if available, tele -detection images (thermal, multispectral, hyperspectral…),
GIS images, Spatial variability). Historic climate data); Socioeconomic (demographic
information, present situation of energy sources, local business, exports);Technology
level of deployment.
30/09/2020 v1.4
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3.3. Pilot case definition
The agriculture pilot cases are divided into four main topics as shown in the table 1.An
essential part of the project consists not only of evaluating the situation of the WU at a
certain moment, but also its evolution, its temporal and spatial monitoring, therefore
once the variables will be defined at M1 a continuous feed-back will be provided
during the first 12 months to get representative data collection. The specific tasks, for
each pilot area, will be carried out by the local partners, grouped thematically, are
formulated below.
Table 1: Overview of agriculture pilot cases

Task
T 2.1 Water resources availability and quality

Pilot group
UDBKM, CBU, SUEN

Duration
M1-M12

T 2.2 Water resources availability and quality

UDBKM, CBU, SUEN

M1-M12

T 2.3 Socio economic characterization

CBU, UDBKM, SUEN

M3-M14

T 2.4: Requirements for remote sensing, IoT/CPS
implementation

UMU, LAPECI, SUEN

M3-M14

The topics are defined as follows:
T 2.1: Water resources availability and quality
Water resources availability and quality: superficial, groundwaters, reuse, desalination
wastewater treatments technologies, drainage technologies. The basis of any
operation is based on demand management. Knowing the surfaces effectively in
irrigation, the needs of different crops and even the monitoring of irrigation patterns,
it is possible to determine the demand.
The set of demands of the different WUs will result in the general demand of that
community of irrigators and the sum of all the demands of the territory, those of the
exploitation system that will serve, in turn, as a decision variable in hydrological
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planning and exploitation.
In the same way, depending on the origin of the resource, the impacts (positive or
negative) that certain planning and exploitation decisions have on the aquifers and, by
extension, on the system can be obtained.
T 2.2: Farming typology and practices
It will be information and variables to obtain those that allow a better use of the
resource, both in quantity (needs and irrigation techniques), and in quality (nutrients
and fertilizers).
A relevant information to obtain will be the climatic, with information obtained from
both public and collaborative sources (meteoclimatic) or own (own stations).
In this section, the role of the CEBAS, UDBKM and ARVUM will be particularly relevant,
which will ultimately determine the variables and information of interest.
T 2.3: Socio economic characterization
Agro-food business models, jobs related to agriculture and water technologies, present
energy sources and efficiency measures. If under a crop umbrella (implementation,
maintenance, collection and sale) a whole socioeconomic model is developed, we can
obtain information and impacts that may arise. Variables such as gross added value,
net margin, investment per hectare, direct and indirect jobs, etc., are presented as key
aspects both at time X and later in the analysis of evolution and / or possible impacts
of its modification. Obtaining information on waste (biomass) can represent a variable
to be analyzed as a possible alternative source of energy.
T 2.4: Requirements for remote sensing, IoT/CPS implementation
The national remote sensing programs of partner countries, and the INSPIRE directive
itself, are very valuable sources of information for the monitoring and evolution of
WUs. Through satellite images (and / or specific flights by drone) we can with a
reasonable timeframe the evolution of the surface put in irrigation and the cultivation
pattern. To do so, it would be open to Landsat and Sentinel images. Additionally, there
30/09/2020 v1.4
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are already developed platforms (Spider - Siar, CAP checks ...) where synergies could
be exploited.
The introduction of automatic calculation algorithms that standardize the task of
image analysis is an optimization measure in itself that will increase the overall
productivity of the final product.

3.4. Variable and common measurable parameters
The datasets used by the agriculture pilots can be coarsely divided into four distinct
categories:
- Historical information/ information collected by farmers. It will be essential to

have the different Administrations and the users themselves. This work will be
especially relevant at the level of exploitation system and historical information.
- Direct measurements defined in laboratory
- Indirect measurements (In situ measurements data) obtained by sensors in the

field.
- Remote measurements are measurements which may cover a greater

geographical area, such as measurements from satellites.

3.5. Representation of pilot cases
Each pilot is described in following structure:
o Pilot introduction
o Pilot overview
- Methodology

o Pilot case definition
- General description
- Motivation and strategy

o
30/09/2020 v1.4
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Pilotevaluation plan

o
-

High level goals and KPI’s

-

Initialroadmap

3.6 Pilot modelling
The project will create new modelling routines for the Mediterranean regions, with
specific protocols and models by the implementation of digitalisation and the
Watermed 4.0 platform. A growing food demand, climate change and urbanization - to
name just some of the important driving forces around the globe - are constantly
increasing the demand for scarce water resources. Through the increased integration
of IT, sensors and model applications, opportunities are created to better understand
water management systems in terms of their complexity and degree of networking
and to illustrate them in production, early warning and decision-making processes. For
real-time- controlled processes, the Internet of Things and Services also plays an
important role, because thus data for water- relevant processes and water qualities is
becoming increasingly constant and available/usable, whenever and wherever
required.

4. PILOT 1 (CBU) - Júcar-Vinalopó (Spain)
4.1. Pilot introduction
The extreme situation presented by the SEVA is the historical overexploitation of its
aquifers, becoming a major environmental and socioeconomic problem.
Its general water balance (as a grouping of the different aquifers) is 48 hm3 of
renewable resources, 193 hm3 of right to extract from groundwater masses and 113
hm3 of consumption. The result is a deficit of 145 hm3 of right and 65 hm3 on
consumption.

30/09/2020 v1.4
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Figure 1. Bodies of water and general condition

The solutions that are proposed are the Júcar - Vinalopó transfer (up to 80 hm3), the
Mutxamel desalination plant (up to 18 hm3) and the reuse (about 10 hm3) and the
national hydrological plan (the remaining 70 hm3).
After an investment of more than € 750 million in general infrastructures and
modernization of irrigation, it is necessary to improve management by analyzing the
information that allows decision-making, the result of which will increase efficiency in
the use of water and thus the maintenance of the socioeconomic structure of the
territory.

4.2. Pilot overview
The exploitation system Vinalopó - Alacantí (hereinafter SEVA), is located within the
Júcar Hydrographic Demarcation. It is an intercommunity basin, which includes
territory in the Autonomous Community of Valencia, the Autonomous Community of
Murcia and the Autonomous Community Castellano - Manchega. It has a total
extension of 2,786 km2.

30/09/2020 v1.4
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Figure 2. Pilot location

4.2.1 Methodology
The data generated in the pilot will be collected in the work unit (WU), providing the
following information:
-

Location of the WU (plot) coordinates and map

-

Typology of water governance in the territory (entities managing water)

-

Water sources available: groundwater, desalination, superficial.

-

Plot agronomic variables to measure, size and yield production per Ha

-

Socioeconomic description of the territory representing the plot:
• Demographic information (number of inhabitants, age, sex in the last 5
years), incomes level,
• Local Economy: main representative economic activities in the territory
(agriculture, industry, services), local business, exports.
• Situation of energy sources

-

Description of the level of deployment of the following technologies:
• % Drip irrigation use, other uses.
• Irrigation technologies and monitoring of water and fertilisers
• Internet connection level
• Greenhouse or open field
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The situation of the WU will be characterized on a dynamic way, not only at a certain
moment, but also its evolution, its temporal and spatial monitoring, therefore once
thevariables will be defined at M1 a continuous feed-back will be provided during the
first 12 months to get representative data collection.

4.3 Pilot case definition
4.3.1 General description
The system of exploitation Vinalopó - L 'Alacantí is a system that has conventional and
unconventional resources,agricultural uses and supply to populations and industries.
At the same time there are different agents involved, farmers, communities of
irrigators, municipalities, companies, etc.
V2 more extensive
At the plot level, three plots will be tested. Almond, cherry and table grapes. These
plots will serve as the basis for the general environment of farmer advice and for the
comparison of indicators.

Figure 3. Pilot mapping
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Table 2: Summary of pilot Júcar-Vinalopó
PilotTitle
Authors /
participants

Vinalopó. Wateroverexplotation
Vicente Richart
Ramón Camañez

Actors/
stakeholders and
their Roles
(partners and
external parties)

Irrigation communities, farmers and water administrations.

Relevance of crops

Table grapes: high added value crop, more than 2.000 hectares of
Protected Denomination of Origin of table grapes. Vinalopó table grapes
meaning 80% of all regional production and a total of 31 million € value in
2016 and 10.000 new jobs, therefore it is a crop of great importance for
socio-economic development.

To gather the necessary information, it will be essential to have the
different Administrations and the users themselves. This work will be
especially relevant at the level of exploitation system and historical
information.

Almond: traditional crop in the area with 3,000 ha cultivated, however
irrigation almonds are a “new” concept of interest, as irrigation
management is one of the most important factors to increase productivity,
being the water available in the soil for cultivation the main limiting factor.
Cherry tree: “new” added value crop only cultivated since the last 10 years
in Vinalopó, the cherry production has doubled in the last five years with a
harvest of 600 Tns per year.
Tomato: this crop will be tested in protective environment for tomato,
using different water quality.
Water uses

55% agriculture, 40% urban, 5% industrial. One of the main characteristics
of this territory is the high presence of tourism activities (Alicante coast)
and the increasing competition with agriculture activities. This makes a
singular situation related to % of water uses share in Vinalopó-Alacantí,
compared with the averageat national and international level (75%
average)

Data
characteristi
cs

Hydrological data: Especially those referred to water masses (extractions,
recharges, piezometric levels, quality, etc). There is enough historical
information. In this case the involvement of the Confederations will be
necessary (it is the responsibility of the establishment of the water
balances) and in the case of the Vinalopó, the provincial deputation can
provide piezometric data from its own network. In this type of data it will
be necessary to differentiate and integrate those that are conventional and
non-conventional, in all its components (surface, underground, transfer,
desalination and reuse).
Agricultural data: Are those referred to the irrigation surfaces (with right),
to the censuses of the different communities of irrigators and companies.
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In this case the Central Board itself can interact with the entities. It is
necessary to indicate that every user with the right to irrigation is obliged
to belong to the Central Board and it is a fact that is known. The important
thing of this information will be its evaluation and follow-up that will be
obtained through crop declaration and through remote sensing.
Cartographic data: The Central Users Board has sufficient information on
the exploitation system at various levels (infrastructures, censuses,
locations, etc.). The INSPIRE directive can help provide information about
it. The hydrological planning processes developed have provided sufficient
cartographic information. In this case, the structure of the resulting
geodatabase will have to be assessed.
Agronomic data: They will be those that will be obtained through direct
measurement but also those that have been obtained historically through
surveys. This is where the different indicators that can be developed come
into play. They will be the basis for the farmer advice section.
Demographic data: Relevant to know the population served and also the
socioeconomic repercussion that may exist in the face of changes in water
management. The national statistical institute can provide relevant and
timely information.
Energy data: Those referred to both production and the cost of energy at
any time. One source of information will be OMIE. It will also be necessary
to integrate solar energy production for pumping and turbination in
infrastructures of the Central Board and also of entities or communities of
irrigators. This will allow an energy balance to be translated into a carbon
footprint and optimization of the water - energy nexus.
Socio-economic data: These will refer to direct and indirect benefits
derived from the use of water. From the own plot with developed
indicators to macro data. Ministry, Consellerías, City Councils and users will
be key to provide this information.
Climatic data: Regardless of the practices at the plot level, the climate data
that AEMET can provide as other administrations should be able to
integrate into the platform.
Exploitation and planning data: These will be those referring both to the
objectives set (planning) and those that are happening at the moment. This
will be useful interconnection with the information and control systems of
users and the Central Board itself.
Digital
Technologies /
Platforms /
Solutions
Involved

The information management platform is the product par excellence and
the key issue for the success of the project.
The platform must have different levels of access, with possibilities to
integrate different sources of information, to manage the indicators at the
different levels that are provided.
For the farmer level:
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- Access to the management of each of its plots
- Possibility of declaring crops for each plot
- Irrigation advice
- Calculation of indicators
- Historical follow-up
Community level of irrigators:
- Access to the census
- Possibility of differentiating the different crops, both declared and
observed by remote sensing
- Historical follow-up
- Information of grouped indicators and management of own
- Access to other sources of information (provided by the Central Board
and the platform)
Central Board Level:
- Access to all censuses
- Crop differentiation
- Estimation of demands
- Historical follow-up
- Indicator information
- Access to other sources of information.
- Evolutionofpilotplots
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4.3.2. Motivation and strategy
To improve the situation of overexploitation, management at the level of the
exploitation system is necessary, but to do it with rigor, it is necessary to integrate
lower levels of monitoring.
-

Basically, there are two blocks, the demand block and the resource block.

To know the block of demand, there are two levels to know, the agricultural level
where the basic unit of work is the plot and the level of supply where the basic unit is
the populations.
The block of the resource will be determined by the water balances in the different
bodies of water and the different sources of resources.
-

Known the information of the two blocks is foreseeable a better management of
each variable, of each level and therefore of each block.

The problem is especially at the level of demand due to ignorance and integration of
information. Obviously, the knowledge situation of this level will determine the rest
that depend on it. The challenge is to improve this knowledge through specific tools
that allow generating and integrating the necessary information for decision making.

4.4. Pilot modelling
The pilot data will be monitored according to the specific protocols and models
designed in WP4 by the implementation of digitalisation and the Watermed 4.0
platform.
The objective of pilot modelling will be to understand the local water management
system in the pilot territory, facilitating future governance and decision-making
processes.

30/09/2020 v1.4

Page 28 of 56

1821

WATERMED4.0

D2.1. Detail description of each scenario

4.5. Pilot evaluation plan
4.5.1. High level goals and KPI’s
According to the project objectives, the main KPI’s to measure progress of the
technology will be as follows for Vinalopó case:
Operational objective

Target

KPI’s

Platform for water saving
solutions:

26 Irrigation Communities
in Alicante (Spain)

1 modelling routine

Methodology for saving
water and fertilizers

Irrigation communities
and farmers, water
planning authorities.

Number of new irrigation
technologies and scheduling
protocols and models: 1 irrigation
models for the pilot.

Water governance systems

Municipalities, National
and Regional Water
Authorities, Ministries of
Agriculture and
Environmental Issues,
Irrigation Communities,
Farmers’ Associations,
Society in General.

1
Memorandum
of
Understanding for Regional and
National; 3New public- public or
public-private partnerships in the
pilot’s
countries;
Policy
recommendations for changes in
R&I priorities of national agencies
oriented towards PRIMA.

4.5.2. Ambition / Innovation Potential
The innovation resides fundamentally in two factors, the management, registration
and analysis of information and decision making based on the key aspects that depend
on water, directly and indirectly, and that are provided by the developed product,
which allow better management and water governance.

5. PILOT 2 (UDBKM)- Cheliff-plain (Algeria)
5.1 Pilot introduction
The study area corresponds to the the Upper-Cheliff basin, with a population of
809.105 inhabitants.
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-Water scarcity and groundwater salinity are major constrains for the agricultural
production of the Cheliff plain.
-The groundwater supply is the primary water resource for irrigation in the area whose
use has intensely increased during the last decades following climate change and the
priority given to the supply of drinking water to urban areas (Bradaï et al. 2016).
However, irrigation using low quality groundwater can alter soil proprieties, causing
salinization and sodisation, soils microbiology changes, reducing crop productivity, and
overall agricultural performances in particular in the case of non-sustainable farming
practices (Ramsis et al. 1999).
-To increase public awareness about benefits of reuse of treated wastewatery for
agricultural purposes. In Algeria, the presence of specific discharge standards and
regulations fixing the modality wastewater reuse and the list of crops and their
conditions of irrigation by treated wastewater is a promotion of projects reuseof
treated wastewater.

Figure. 4. Localization of Khemis-Miliana plain

5.2 Pilot overview
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The Upper Cheliff region has an agricultural vocation requiring sprinkler irrigation
insemi-arid continental climatology with average temperatureinterannual range
between 13 and 19 ° C, with a maximum of 30 ° C recorded atJuly and rainy winter
episodes sometimes causing floodsspectacular of Oued Cheliff. Construction of the
Ghrib, Deurdeur, Harreza, Sidi damsM'hamed Ben Taiba and Ouled Mellouk are
authorized to regularize oueds expenses and to provideirrigation water from April to
September.
The average annual rainfall varies between 300 and 500 mm. It is more concentrated
inthe altitudes, on the southern slopes of Zaccar and the north of Ouarsenis. After the
map the potential evapotranspiration of northern Algeria, all over the Upper Cheliff
basin, Annual evapotranspiration ranges from 1200 to 1500 mm.
Pilot Farm Site:
Our demo site is located just behind the university with an area of 2.5 ha this parcel
will be equipped with a photovoltaic installation and a greenhouse that will be
reserved for hydroponic installation.

Figure. 5. Localization of Pilot UDBKM

5.2.1 Methodology
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Description of the work that will be conducted with a view to better management and
to have a better socio-economic impact on the region.
We will first have to make agreements with at least 5 Farmers in the plain of UpperCheliff; (individual farmers) with a partnership with the direction of agricultural
services and statistics “DSA”, these conventions will aim to reserve a plot in each site
for a demonstration of our work plan to better convince the farmer to adopt the
technology to better manage irrigation and fertigation according to the parameters of
the soil, water, plant.
-

Sensors and probes that measure electrical conductivity, pH, Piezometry at real
time must be installed; the choice of sites and drilling will be conducted
according to several criteria.

In the Plot level Agro-photovoltaic essays (prototype): Analyzing the potential of
agrophotovoltaic applications with respect to a reduction of irrigation needs through
shadowing, PV-based water treatment of LQW to avoid or mitigate soil salinization,
and opportunities to integrate smart irrigation systems into the mounting structure of
the agrophotovoltaic system that reduce LQW usage and foster crop productivity.
Soilless and hydroponic in controlled conditions “greenhouse”. Strawberry and/or the
lettuce in closed system. Open soilless culture systems are widely present in modern
agriculture.

5.3. Pilot case definition
5.3. 1. General description
We need three measurement sites for each 0.25 ha, whose site selection is in function
root profile of plants, drip irrigation system, sprinkling;
-

For gardening: the study will be conducted on two varieties of potatoes Atlas
and Daisy;

-

For Strawberry or/and the lettuce: Culture Sheet;
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For Arboriculture: for the Apple tree it is already in place, Apple tree is one of
the most common fruit trees in our orchards.

Analyzing the potential of agrophotovoltaic applications
To analyze the potential of Agrophotovoltaic (APV) applications with respect to
reduction of irrigation needs, crop growth, opportunities to integrate smart irrigation
systems and energy provision to remote areas.
1) Reduce irrigation need through shadowing;
2) Integration of smart irrigation systems into the mounting structure of the APV
installation;
3) Provision of energy to isolated areas.
Table 3. Summary of pilot
Pilot Title

Plain level: Upper-Cheliff Plain
Plot level: demo site: UDBKM Pilot Farm

Authors /
participants

Richa Amina

Actors/
stakeholders and
their Roles
(partners and
external parties)

Individual farmers of Upper-Cheliff

Relevance of
crops

Potato: the region is ranked first nationally in the production of the
potato which feeds 40% of the national market. Potato is a fare product in
the plain of Upper Cheliff "Khemis-Miliana" and demand is important in
the market comparing to the production.

Touil Sami

Public partnership with the direction of agricultural services and statistics
(DAS) and national irrigation office (ONA) and Algerian waters (ADE), Water
resources agency (ANRH).

Strawberries: high added value crop will be new in the Cheliff plain, as the
national production of this crop has been reduced dramatically during the
last 40 years, depending now on imports, and consequently reducing
farmers’ incomes. Soil and hydroponics cultivation will be tested.
Strawberry cultivation was launched on an experimental basis in Jijel (the
eastern region of Algeria) in 2001-2002, on four (4) hectares. The
experiment gave rise in 2015 to 323 hectares, and a production of
100,000 quintals so, after a quick test of a few farmers who started
farming in the early 2000s, the fruit quickly conquered other surfaces to
become the main product grown in the region, contributing to increase
local incomes and business.
Apple tree: traditional fruit tree with a production of more than 500,000
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Tn. The pilot counts already with existing apple tree plots for project
validation of the new efficiency measures
Water uses

Water uses: 75% agriculture, 23% urban, 2% industrial

Data
characteristics

Climatic data:
Agricultural and agronomic data: irrigation surface in the plain, with
collaboration with the entities, and farmers in this case, we can’t focus on
the data provided by the agricultural statistics services DSA, but field
surveys will be conducted for each season and those obtained from direct
measurements from the 5 sites selected in the plain level and the demo
site level.
Soil data: Soil quality physico-chemical and microbiological analyzes will be
conducted during the project at the level of the plain and the
demonstrative site UDBKM demo site.
To have the most detail on the technical itineraries (irrigation, fertigation,
soil quality, quality of irrigation water, origin of water, evolution of the
quality of water during two periods of high water) and low waters .......)for
the crops chosen for the study.
Energy data: from the demo site like solar energy production for pumping
and energy balance to optimization of the water energy nexus.
Socio-economic data: users will be the beginning of this data, to have this
kind of data one must try to register all the data with the directions and
authority of our wilaya in parallel with field surveys, participatory
workshops will be programs in this context.

Digital
Technologies /
Platforms /
SolutionsInvolved

Intelligent irrigation system: Solar energy, Agrophotovoltaic; Fertigation
management; optimal nutrient solutions for the hydroponic system;
disinfection unit; Purification unit: reverse osmosis system; preparation of
nutrient solution system.
Agrophotovoltaic System
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monitoring the shade provided by the modules, the light under
the panels, the effect of the quantity and distribution of both
shade and light on plant growth, overall yield, distribution of
precipitation and the soil moisture and temperature.
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Integration of smart irrigation systems into the mounting
structure of the APV installation. Under this is the integration of
water harvesting in the mounting structure, allowing for the
collection and conduction of rainwater into a separate storage
structure.



Provision of energy to isolated areas: APV systems can be
installed as off-grid (decentralized) systems or grid connected. As
decentralized systems, they have the potential to be installed in
remote areas. It is proposed that the APV pilot plant has a specific
design to facilitate the harvesting of rainwater (Rainwater
Harvesting-APV) and has the capacity to provide 48.6 kWp (810
kWp per hectare) of electricity. The installation will be monitored
for the impact of the V-shape design on actual electricity yield
according to local climatic conditions.

5.3.2. Motivation and strategy
In the context of climate change which affects not only water resources but also water
demand for irrigation, crop production and agriculture sustainable, the current
30/09/2020 v1.4
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pressure on the scarce water resources in semiarid regions jeopardizes the
sustainability of its irrigated agriculture. Water scarcity and groundwater salinity are
major constrains for the agricultural production of the Upper-Cheliff plain.
However, irrigation using low quality groundwater can alter soil proprieties, causing
salinization and sodisation, soils microbiology changes, reducing crop productivity, and
overall agricultural performances in particular in the case of non-sustainable farming
practices. In the Cheliff plain, goundwater is affceted by agricultural practices like
nitrate pollution.
-

Salinity of Groundwater and water scarcity “poor management of irrigation
water” Plain of Upper-Cheliff, EC>3.6ds/m, In Algeria 69% of irrigation water is
of underground origin “Groundwater”;

-

Low added value Crops and poverty and low societal engagement, there is no
planning program for the management of water resource in terms of irrigation
management and quality of irrigation water;

-

Soil degradation and groundwater pollution Nitrate pollution: 80% of
groudwater area >50mg/l with a maximum value of 291mg/l.

-

Soil degradation and soil salinity in the irrigated perimeters affects about >10%.

Regarding the installation of APV Systems in this pilot, the project will demonstrate
the effects on soil moisture in semi-arid areas and in reducing plant
evapotranspiration, resulting in lower irrigation water requirements. Crops and topsoil
are better protected from unexpected adverse weather conditions such as heavy rain
and hail. Additionally, there is a potential to generate electricity thanks to solar panels
that could be use in isolated areas.

5.4 Pilot modelling
The pilot data from the different installation in demonstration site and the pilots
selected in the Upper-Chellif will be connected to the WATERMED platform and
30/09/2020 v1.4
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monitored according to the services defined and integrated and ameliorated
continually in WP3 and WP4.
The specific protocols and models designed in these WPs (local water and fertigation
management, nitrate pollution) will be monitored according to the entries of new
functionalities that will be introduced in the platform in that sense.
The objective of the modelling will be to understand the local water management
system in the pilot territory, facilitating future governance and decision-making
processes to preserve the environment and natural resources with an optimization of
future socio-economic issues through the implementation of digitization.
The services and applications introduced into the platform to respond to the various
problems defined according to the following installations:
5.4.1 Agrophotovoltaic installation (Demo-site)
The overall objective in relation to the photovoltaic layer of the APV installation in the
demo-site is to monitor and analyse:
-

The performance of the rainwater harvesting APV system in the site specific
enviromental conditions. The results of the field measurements will be
compared to the simulation results, and the modelling and forecasting accuracy
improved as a result.

-

The power usage of each device attached to the APV system.

What is the effect of the V-shape, North-South orientation of the solar array and
specific climatic and environmental conditions on the electrical yield of the APV
system?
The overall objectives related to the water management of the APV system are:
-

Monitor record and analyse the volume of water that can be harvested from
the V-shape RWH APV system.

30/09/2020 v1.4

Page 37 of 56

1821

-

WATERMED4.0

D2.1. Detail description of each scenario

Monitor record and analyze the volume and quality of water stored and the
inflows and outflows of water.

-

The volume of water distributed to each water consuming component (e.g.
field irrigation, greenhouse water, water treatment, etc)

-

Measure the volume of rainfall incident at the different levels: at the height of
the PV modules, under the APV system and on the reference field.

The overall objectives related to the agricultural layer is to investigate the impacts on
irrigation resources and crop growth rate, quality and yield of the agrophotovoltaic
installation versus an uncovered control field.
-

What are the microclimatic conditions under the APV system vs the reference
field (control)?

-

How do these conditions affect the irrigation water requirements?

-

What are the impacts of microclimatic conditions provided by the APV
installation on crop growth, quality and yield?

5.4.2 Irrigation and fertigation management (Water balance and nutrient balance)
Developing the model based on irrigation sensors of water balance and integrate
general formula to calculate irrigation doses (Algorithm developed by CEBAS and
UDBKM.
5.4.3 Nitrate Pollution
In order to prevent and manage water pollution by nutrients, different services will be
introduced in the WATERMED platform to make the risk map related to water
pollution inputs and analysis information will be defined in the WP3 and WP4.

5.5 Pilot evaluation plan
5.5.1 High level goals and KPI’S

30/09/2020 v1.4

Page 38 of 56

1821

WATERMED4.0

Operational objective

D2.1. Detail description of each scenario

Target

KPI’s

Platform for water saving
solutions:

2 pilot farms in Ain Defla
province (Algeria)

1 modelling routine

Methodology for saving water
and fertilizers

Irrigation communities and
farmers, water planning
authorities.

Number of new irrigation
technologies and scheduling
protocols
and
models:
1irrigation models for the
pilots and 1 Agrophotovoltaic
system including irrigation
system and monitoring.

Water governance systems

Municipalities, National and
Regional Water Authorities,
Ministries of Agriculture and
Environmental Issues,
Irrigation Communities,
Farmers’ Associations, Society
in General.

Memorandum
of
Understanding for Regional
and National; 1 New publicpublic
or
public-private
partnerships in the pilot’s
countries;
Policy
recommendations for changes
in R&I priorities of national
agencies oriented towards
PRIMA.

5.5.2 Ambition / InnovationPotential
Optimization of water quality, prediction of yield, diagnosis of scenario, sensors (soil,
water, plant}, modelling (N balance, water balance), assessment and real time
monitoring for water quality and quantity, integrated water management, open data
policies, enabling institutional frameworks, health issues, vulnerability to changing
water conditions and disaster warnings and risk management.

6. PILOT PILOT 3 (SUEN) - Konya-Çumra-Karapınar Sub-Basin
(Turkey)
6.1 Pilot introduction
Konya Closed Basin is Turkey’s largest with a surface area of 49,786 km2 covered with
large plains, hence making it one of the most important agricultural production regions
of Turkey. Agricultural areas in the basin have the largest share with 55.6%. The main
30/09/2020 v1.4
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crops produced in the basin are sugar beet, corn, wheat, barley, rye, oat, sunflower,
potatoes, lentils, beans and hemp, including fruits and vegetables (e.g. apple, pear,
grape, tomato, pepper, aubergine and cabbage). Turkey is the 6thbiggest sugar beet
producer in the world, most of them in Konya province, however modern and
appropriate irrigation techniques are still not widely employed in the production of
these crops.
Some of the world's thirstiest crops are grown in Konya Closed Basin, yet, the basin has
a semi-arid climate, receiving an annual average precipitation of 450 mm, but facing
760 mm of annual average evapotranspiration in return. Thus, increase in number of
irrigation areas, lack of public awareness and inefficient irrigation applications add to
the water stress faced by the basin. With ever-growing water demand, scarce water
resources of the basin are now under depletion threat. Surface water resources of the
basin are limited to a few permanent rivers and lakes (Figure 6), therefore demand is
substantially met from groundwater reserves, causing the groundwater levels to drop
by 1 m every year. Subsequently, owing to the falls of the water level, a large number
of sinkholes are formed in the region threatening the safety of life and the property of
the people in the region.
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Figure 6. Surface Water Resources of Konya Closed Basin

Having a deficit in the water budget due to low precipitation, scarce water resources
and immense agricultural activities, there is an obvious need to investigate the
suitability of non-conventional water resources for irrigation in order to ensure
sustainability of agricultural productivity. Thus, the case study in Turkey will focus on
water reuse from a wastewater treatment plant (WWTP) for irrigation purposes,
together with an effective water management system coordinated with the water
managing authorities, with the aim to increase quantity and quality of water resources
in the basin.

6.2 Pilot overview
Konya Closed Basin is located in Central Anatolia, consisting of 9 sub-basins. In
WATERMED project, we will focus on one the sub-basins, Konya-Çumra-Karapınar
(KCK) Sub-Basin, having a total surface area of 8742 km2.
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Figure 7. Konya Closed Basin and Konya-Çumra-Karapinar (KCK) Sub-Basin

Agricultural areas in the KCK sub-basin cover an area of 4623.3 km2, corresponding to
53% of the sub-basin (Figure 8). Surface water resources cover an area of 35 km2, only
around 0.5% of the sub-basin (Table 3).

Figure 8. Land use across KCK sub-basin

Annual surface water potential of the sub-basin is 173.9 hm3, whereas annual
groundwater potential is 608 hm3. Thus, irrigation water demand is primarily met from
groundwater resources (Table 3).
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Table 3. Groundwater Resources in KCK sub-basin
GroundwaterResource
Çumra-Karapınar
Selçuklu
Akören

Coordinates
U.T.M.X
U.T.M.Y
484252
4173707
435358
4202663
429305
4163322

Length (km)

Area (km2)

694
204
257

5719
426
640

Total number of wells (both licensed and unlicensed) in the sub-basin is 24,648 (Figure
9), of which 23,108 are used for irrigation. Irrigation water quality has been
determined for 2106 wells, and are as follows:


43% of the well water quality is classified as C2S1.



51% of the well water quality is classified as C3S1.



7% of the well water quality is classified as "other".

Figure 9. Distribution of wells across KCK Sub-Basin
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Although water resources of the sub-basin are quite limited, the region is intensive in
agricultural activities. Currently, annual water demand for agriculture is 1291.81 hm3,
and is expected to rise to 1377.19 hm3 in the future (Table 4).
Table 4. Water Demand of KCK Sub-Basin
3

3

FUTURE WATER DEMAND (hm )

WATER DEMAND (hm )
Surface Water

Groundwater

Surface Water

Groundwater

Agriculture

315.2

976.61

889.88

487.31

Non-agricultural use

26.31

80.44

Total

430.99

1398.56

1808.18

Surface and sprinkler irrigation are still widely applied across the sub-basin. Table 5
gives the percentages of each irrigation method.
Table 5. Irrigation methods in KCK sub-basin
IrrigationMethod

km2

Percentage

Surface Irrigation

706

17.6%

SprinklerIrrigation

597

14.9%

5

0.1%

Surface + SprinklerIrrigation

1209

30.1%

Surface + DripIrrigation

1303

32.5%

Sprinkler + DripIrrigation

15

0.4%

Surface + Sprinkler + DripIrrigation

178

4.4%

Total

4013

100%

DripIrrigation

Figure 10 shows the distribution of irrigation methods across the sub-basin.
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Figure 10. Irrigation methods across KCK Sub-Basin

6.2.1 Methodology
The case study will be conducted in an agricultural field located in Konya province
(37.877384, 32.492686). Total irrigation area will be 500 m2. Half of the field will be
irrigated with reclaimed water (to be supplied from Konya Wastewater Treatment
Plant, advanced biological treatment plant with UV disinfection units), while the other
half will be irrigated with groundwater. Two types of crops will be tested in the field,
corn and sugarbeet (Figure 11).
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Figure 11. Plantation Frame of Pilot Study Area
Water quality analyses of treated wastewater will be carried out continuously
throughout the irrigation period including microbiological analyses. In addition, soil
quality analyses will be conducted in order to follow up any changes in soil treated
with reclaimed water. The obtained results regarding the quality of water, soil and
plant will enable us to compare the advantages/disadvantages of using treated
wastewater for production of sugarbeet and corn.
The pilot study area will be drip irrigated. Soil moisture sensors and a weather station
will also be installed in order to optimize water use (Figure 12). In parallel, water
consumption data will be collected from sugarbeet and corn growers of the sub-basin
(mostly surface/sprinkler irrigation), with the aim to compare results obtained from
pilot study area (drip irrigation).
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Figure 12. Soil moisture sensors and weather station

6.3Pilot case definition
6.3.1 General description
Reclaimed water will be applied to the selected field with the aim to investigate its
suitability for agricultural irrigation. In addition, water use optimization is aimed in the
pilot study area with drip irrigation and through continuous monitoring (sensors and
weather station).
Table 4: Summaryofpilot
PilotTitle

Water Reuse in Agriculture in Konya-Çumra-Karapınar Basin

Authors /
participants

SUEN

Actors/ stakeholders
and their Roles
(partners and
external parties)

WWTP operators, farmers associations, local authorities on water and agriculture.

Relevance of crops

Sugar beet: Testing on sugar beet is the most representative crop (60% of the
total field crops in Konya), followed by corn (22%) and sunflower (6%) (Traditional
crops).
Corn: Corn is the second widely grown crop in the basin (22%).

Water uses

-

Water uses: 94% agriculture, 4% urban, 2% industrial

Data characteristics

-

Climate data (temperature, precipitation, evapotranspiration, wind speed, wind
direction, etc.): Data will be collected from Turkish State Meteorological Service
(both historical data & data collected during the project period).

-

Water quality analyses (pH, BOD5, COD, TSS, F.Coli, EC, heavy metals, etc.):
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Analyses of reclaimed water will be supplied by Konya WWTP. Analyses of
irrigation water (surface/groundwater) will be conducted separately in a
laboratory (tbd).
-

Digital Technologies
/ Platforms /
Solutions Involved

Soil quality analyses (EC, CaCO3, N, pH, P): Physical characterization (sand, clay,
silt) of the soil will be identified prior to the start of the field study. Chemical
analyses will be conducted continuously during irrigation period.

Technological architecture of the pilot including technologies in place (remote
control, communication systems, data loggers, etc.) and new technologies to be
implemented/implanted (e.g. mobile technology, clouds, artificial intelligence,
sensors, open source software, analytics, etc.).
- All The technologies that will be integrated /developed.

6.3.2 Motivation and strategy
The water resources are scarce in the region, on top of that, the water demand in
agriculture sector is quite high due to water thirsty crops. Thus, there is a need to find
alternative water resources.

6.3.3 Pilot modelling
The pilot data will be monitored according to the specific protocols and models
designed in WP4 by the implementation of digitalisation and the Watermed4.0
platform. The platform will be connected with the Konya facilities.
The objective of pilot modelling will be to understand the local water management
system in the pilot territory, facilitating future governance and decision-making
processes.

6.4 Pilot evaluation plan
6.4.1 High level goals and KPI’S
Operational objective

Target

KPI’s

Platform for water saving
solutions:

Farmers

1 modelling routine

30/09/2020 v1.4

Page 48 of 56

1821

WATERMED4.0

D2.1. Detail description of each scenario

Methodology for saving water
and fertilizers

Farmers

Land and water sustainability

Farmers, WWTP, Water
Authorities

Water governance systems

Municipalities, National and
Regional Water Authorities,
Ministries of Agriculture and
Environmental Issues,
Irrigation Communities,
Farmers’ Associations, Society
in General.

Number
of
new
irrigation
technologies
and
scheduling
protocols and models: 1 irrigation
models for the pilot.
Number of water treatment
technologies for specific irrigation
requirements: 1; Number and
efficiency performance of new
irrigation technologies and
scheduling protocols and models:
1
1 Memorandum of Understanding
for Regional and National; 1New
public- public or public-private
partnerships in the pilot’s
countries; Policy recommendations
for changes in R&I priorities of
national agencies oriented towards
PRIMA.

6.4.2 Ambition / InnovationPotential
o Innovation potential: The involvement of the demand-side (farmers with
holdings of various sizes, cooperatives, farm advisors, food processors,
logistics) throughout the whole pilot implementation process, will ensure
that WATERMED delivers solutions solving their real-life problems and
matching their needs for improvement.
o Knowledge transfer: The knowledge transfer of project results to the pilot
territory in Turkey will increase capabilities for new business opportunities
and own developments.
o Society impacts: the pilot project is expected to improve social behaviour
and governance. It is expected that digitisation will increase job creation in
the territory after the project’s ending, according to the international
trends of digitisation in local economies. The demonstration activities and
events in the pilot area will also bring other drivers to innovation such as
new financing models, awareness-raising, a common governance model,
coaching and training actions.
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7. Conclusions
This document provides and generates a reliable picture of what is the problem to be
solved and what are the requirements in the pilot sites. Provides data collection for the
creation of a platform of data and selection of parameters that will be used and
applied at the three demonstration sites of the three countries (Algeria, Spain and
Turkey). For an effective management of water from an integrated perspective.
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Annex 1: Information for sub-chapter 2.2.3
Table 1. The analytical starting point for socio economic data related to the pilots includes de following general information.



Information and parameters
Date of the collected information (last
available year published by official Ministry)

TURKEY
 2019



Name of pilot area, river basin

 No pilot area available yet.
 Konya-Cumra-Karapinar River Basin



Per capita Gross Domestic Product (GDP)

 6818 $ (2018)



GDP Growth rate

1

 0.9% (2019)



Main economic sectors (relative
employment and GDP contributions)



More typical crops in the area:Area by crop,
average size of cultivation areas

ALGERIA
 2019

SPAIN
 2018

-Khemis
-bassin du Haut Chelif

Vinalopó - Alacantícounty

 0.07 Milliards DA (agriculture)
 -1%

 21.585 €
 2,5%

Agriculture : 2%

 Agriculture
o 26% GDP Contribution
 Industry
o 14% GDP Contribution
 Services
60% GDP Contribution

 Agriculture
o 17% GDP Contribution
 Industry
o 27% GDP Contribution
 Services
o 46% GDP Contribution
Please see Table 1.
Please see Table 1.

1

https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG?locations=TR
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Please see Table 2.






Provisions for cultivation, production, costs,
sale prices for crops

Origin of water (groundwater, superficial
water, Water reuse, desalination, water
transfer)

 Groundwater potential:
3
608 hm /year (78%)
 Surface water potential:
3
173.9 hm /year (22%)

Water costs by origin

 Pumped Irrigation: 0,039 € /m
3
 Gravity Irrıgation: 0.012 € /m








Irrigation type



Please see Table 1 and Table 2 (below)
for provisions and Excel Sheet for
production costs.

Number of jobs related to agriculture and
water technologies in the period and pilot
area.







Groundwater: Puit,Forage
Groundwater:Barrage(Ghrib)

3

Surface Irrigation: 17.6%
Sprinkler Irrigation: 14.9%
Drip Irrigation: 0.1%
Surface + Sprinkler Irrigation: 30.1%
Surface + Drip Irrigation: 32.5%
Sprinkler + Drip Irrigation: 32.5%
Surface + Sprinkler + Drip Irrigation:
4.4%
Agri-food industry
Fertilizer industry
Agricultural machinery industry
Agricultural enterprise
Manufacturing of irrigation systems

 02.50 DA/m

3

 0.16 €/m

Drip Irrigation: 30%
Sprinkler Irrigation: 29%
Surface Irrigation : 41%

3

Drip Irrigation: 70%
Surface Irrigation : 30%

25.300 employees
6.500

In Konya province:
 Labor force: 48%
 Total employment: 44.5%
o Agriculture: 33%
o Other: 12%
30/09/2020 v1.4
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 Unemployment: 8%


Electricity
Fuel oil

Present energy sources and efficiency
2
measures .

Electricity
Fuel oil
Solar

In Konya Province:
 Total installed power capacity: 801
MW.
o Solar: 486 MW
o Wind: 152 MW (19%)
*
o Other: 105 MW
o Hydroelectric: 19.3 MW
o Lignite: 13 MW
o Thermal: 9.5 MW
o Biogas: 9.3 MW
o Natural gas: 7.2 MW
*Combined power plants (Natural gas,
Fuel oil, Lignite)
 Annual electric power production:
1380 GWh
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Annex2: Table of pilot information from Turkey
Table 1: More typical crops, area by crop, average size of cultivation areas, costs, sale prices for crops in Konya province in 2019
Costs
Area by crop
(decare)

Average size of
cultivation areas
(decare)

Production
(ton)

885.218

883.948

Wheat

6.215.764

Barley

Sale prices for
crops (TL/kg)

Sale prices for crops
(€/kg)

Crop yield
(kg/decare)

200.549.135

0,24

0,03

6646

1,51

406.559.112

1,41

0,20

1151

1.146.786

1,10

179.972.479

1,11

0,16

712

148.331

49.664

6,84

48.551.968

5,64

0,81

335

1.245.353

1.245.353

1.345.064

0,16

1080

Corn (silage)

381.767

2.339.653

48.067.117

1,09

381.767

0,25

1,09

0,16

6128

Potato

143.540

143.540

599.699

1,89

161.569.476

1,94

0,28

4178

950

950

378

0,78

42.093

4,52

0,65

398

Poppy

103.492

79.617

5.626

19,31

15.523.247

19,31

2,76

71

Safflower

17.611

17.611

2.425

1,13

392.187

2

0,29

138

Chickpea

336.196

336.196

46.858

3,43

22.987.470

3,4

0,49

139

Carrot

66.367

-

425.241

1,07

65.263.318

0,83

0,12

-

Melon

31.640

-

146.877

1,17

24.490.224

0,79

0,11

-

Cherry

70.543

-

68.213

5,07

49.417.438

4,48

0,64

35

Sour cherry

23.213

-

29.203

2,78

11.596.305

2,76

0,39

40

Cummin

123.392

-

8.073

11,82

13.637.303

12,93

1,85

65

Crop

Unit Crop Production
Value (TL/kg)

Total Crop Production
Costs (€)

5.875.116

0,24

6.215.764

1.886.351

3.422.449

3.420.449

White beans

148.331

Corn (grain)

Sugar beet

Pear
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Table 2. Provisions provided in 2019 in Konya Province

3

PROVISIONS FOR PLANT PRODUCTION
(Ministry of Agriculture and Forestry)
Surface Area (decare)

12.686.625

Total Amount Provided (€)

45.892.758

Surface Area (decare)

2.906.703

Total Amount Provided (€)

4.170.874

Surface Area (decare)

2.263

Total Amount Provided (€)

103.225

No. of businesses supported

8.441

Total Amount Provided (€)

4.932.988

No. of businesses supported

50.565

Total Amount Provided (€)

25.395.757

Provision on Biological and Biotechnical

Surface Area (decare)

641

Control

Total Amount Provided (€)

7.483

Provision provided within the scope of

No. of businesses supported

1.889

“Environmentally Based Agricultural Land

Surface Area (decare)

176.075

Protection Project”

Total Amount Provided (€)

2.582.522

No. of businesses supported

28.873

Surface Area (decare)

2.906.703

Total Amount Provided (€)

4.170.874

No. of businesses supported

9.802

Surface Area (decare)

565.407

Total Amount Provided (€)

7.267.028

No. of businesses supported

527

Surface Area (decare)

1.754

Total Amount Provided (€)

25.061

Provision on Diesel Fuel-Fertilizer-Soil Analyses

Provision on the Use of Certified Seeds

Provision on Nursery Trees

Provision on corn (grain)

Provision on Cereal/Grain and Legumes

Provision on the Production of Certified Seeds

Provision on fodder/forage crops/plants

Provision provided to small-scale businesses

3

2019 (Konya)

http://www.kto.org.tr/d/file/konya-ekonomi-raporu-2019---web-sitesi.pdf
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Annex 3: Table of pilot information from Algeria
Table1: Crops par Area information in Khemis-Miliana Plain
Crops

Area per Crop (Ha)

Cereals

750

Fodder

432

Potato

85

Industrialtomato

40

Arboriculture (pome stones)

432

Olives

82

Citrus

77

Table 2: Economical information of different crops in Khemis-Miliana Plain
Crops
Cereals

Fodder

Potato

Industrialtomato

Arboriculture (pome
stones)
Olives

Citrus
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Provision
Seeds
Fertilizer
Pesticides
Seeds
Fertilizer
Pesticides
Seeds
Fertilizer
Pesticides
Seeds
Fertilizer
Pesticides
Arboreal plants
Fertilizer
Pesticides
Arboreal plants
Fertilizer
Pesticides
Arboreal plants
Fertilizer
Pesticides

Production
costs(DA/Kg)
30-32

Selling price(DA/Kg)

60-65

70-80

23-28

25-35

17-20

23-25

65-80

80-120

40-55

65-80

50-65

70-90

38-45
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