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STATEMENT FOR OPEN DOCUMENTS
(c) 206 FOODIE Consortium

The FOODIEonsortium fittp://www.foodie -project.ey grants third parties the right to use andsdi
tribute all or parts of this document, provided that tlOODIPproject and the document are properly
referenced.

THIS DOCUMENT IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WAR
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. EXCE
FORTH BY MANDATORY PROVISIONS OF LAW IN NO EVENT SHALL THE COPYRIGHT

CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXE
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF S
GOODS OR SHEKS; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILIT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USH
DOCUMENT, EVEN IF BD OF THE POSSIBILITY OF SUCH DAMAGE.

About the project

FOODIE project aims at creating a platform hub on the cloud where spatial anspatial data related to
agricultural sector is available for adoiod stakeholders groups and interoperable. ithwffer: an infrastructure

for the building of an interacting and collaborative network; the integration of existing open datasets related to
agriculture; data publication and data linking of external agriculture data sources, providing specific and high
value applications and services for the support of planning and deeisaking processes.

FOODIE project is addressed to four basic groups of users: a) stakeholders from the agriculture sector as end
users of final applications, b) public sector for coumication with farmers about taxation, subsidies and
regulation, c¢) researchers for large scale experimentation on real data and d) ICT companies for the
development of new applications for agriculture and food sector, mainly using implemented tools

FOOLE specifically works on three pilots:

9 Pilot 1: Precision Viticulture (Spain) will focus on the appropriate management of the inherent
variability of crops,

1 Pilot 2: Open Data for Strategic and Tactical Planning (Czech Republic) will focus on impronéng futu
management of agricultural companies (farms) by introducing new tools and management methods,

91 Pilot 3: Technology allows integration of logistics via service providers and farm management including
traceability (Germany).

Contact information
Miguel Angel Esbri
Project Coordinator
Atos Spain, Madrid, Spain
Email: miguel.esbri@atos.net

URL: http://www.foodie -project.eu

Twitter: https://twitter.com/FOODIE Project
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Glossary

The glossary of terms used in thisXlgBSNJ 6t S OFy 0SS T2 dzyFRODIED f (i2KaSA | INBOHLIRGT ¢R 2
at: http://www.foodie -project.eu
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Abbreviations andAcronyms

Abbreviation /

Acronym Description
API Application Programmininterface
CANBUS Controller Area Network Bus
CFmask (Implemented in) C Function of Mask
CORINE Coordination of Information on the Environment
DSS Decision Support System
ESPA (USGpEarth Resources Observation and Science (EROS) Center Science Processing Architecture
EVI Enhanced Vegetation Index
EU European Union
FOODIE Farm Oriented Open Data in Europe
FAO Food and Agriculture Orgaaattion (of the United Nations)
GeoJSON Geographical JavaScript Object Notation
GEOSS Global Earth Observation System of Systems
GIS Geographic Information System
GPS Global Positioning System
GUI Graphical User Interface
GVMI Global Vegetation Moisture Index
ICT Information andTelecommunication Technologies
INSPIRE Infrastructure for Spatial Information in Europe
ISO International Organization for Standardization
ISOBUS International Organization for Standardization Bus
LPIS Land Parcel Identification System
m-AHP Modified Analytic Hierarchy Process
MSI Moisture Stress Index
Mz Management Zone
NDVI Normalized Difference Vegetation Index
NDI7 Normalized Difference Water Index 7
NUTS Nomenclature des Unites Territoriales Statistiques
oLl Operational Land Imager
OoGC Open Geospatial Consortium
OSM OpenStreetMap
PCS Process
REST Representational State Transfer
RM-ODP Reference Model for Object Distributed Processing
SDI Spatial Data Infrastructure
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Abbreviation /

Acronym Description

SIWSI Shortwave Infrared Water Stress Index
SOA Service Orientedrchitecture

SoS System of Systems

SPARQL Protocol and RDF Query Languéigeursive acronym)
SWE Sensor Web Enablement

SWIRR Short Wave InfraRed Ratio

ucC Use Case

UNEP United Nations Environment Programme
UML Unified Modelling Language

VGI Volunteered Geographic Information

VP Viewpoint

w3C World Wide Web Consortium

WP Work Package

WPS Web Processing Service

XML Extensible Marlup Language

Tablel: Abbreviations and Acronyms

| http://www. ie-project.eu | Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 6| Page8/ 50|




FOODIE

i — D4.1.2Advanced Decision Support too

Executive Summary

This deliverable defines so called business/application logic of the FOODIE platform which could be defined as a
set of processes allowing data import, creation, storage, processing and display to a user. Processes
implemented in the FOODIE project accoglito this deliverableare being publishedhrough open and
proprietary interfaces, as already defined by the WP3. Definition of the business/application logic of the FOODIE
platform has been developed according to the user requirements, as identified in WPSha¥Rifso been used
fortheverifi¢t G A2y 2F (GKS LINRPOS&dasSaQ AYLX SYSyidlGAzyod

This documentomprises fivanain sections. The first section contasbrief introduction intoan establishment

of a business/application logic and user requirements for the FOODIE platform. The second seaties defi
explicit structure for a documentatiofor eachprocess. Such unified documentation deals with the conceptual
as well as technical levsbf each process. So fathirteen fundamental processes have been defin@ihe of the
differences between the préous and current version of this deliverable is the definition of two new processes:
yield potential (see sectiof.12) and Crogand Suitability Analysis (secti@il3). The third section is a result of
an analysis on relations between the defined procesSdse current version of the deliverable comprises
relationsbetween pocesses. It is then clear which processes have to be finished, i.e. are considered as inputs, in
order to run a processthe fourth section briefly informs about the creation of thematic working groups during
the implementation phase of the project to ltet address the challenges related ao implementation of each
process. Conclusions in section 5 includelescription of current WP4 resultgliscussion on functionality
provided by the FOODIE portal from serg@te as well as cliergide point of view and plans for future
development.

Further iteratiors of this deliverable will beagainaimed at extended definitions of other FOODIE processes in

both: quantity and quality. The quantitative aspect of such extension will be focused on definitions of new
FQODIE processes. The qualitative aspect will aim at more detailed descriptions of already defined processes
fA1S SYyKIYyOSR RSTAYAlGA2Y 2F GKS a{SYlyGdAralrdAirzy ! RRS
newly emerging initiative of the OpenAghkdap.
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1 Introduction

This deliverableP4.1.2Advanced Decision Support tools, is a result of two tightly connected tasks in the FOODIE
project. The first one, T4.1 Data and model analysis tools, aims at defining kinds of data that may be integrated
into farm-management tools by a farmer, experts and/or advisory services. The second one, T4.2 Degision su
port framework, defines methodologies focused on migration of exisB&Decision Support Systerapit-

ware tools, applications, and platforms on the FOODIE Cloud infrastructure. To sum up, this deliverable aims at
definition of secalled business/application logic. It comprises of definitions for daaort, creaton, storing,
procesingand displaingto a user

Definition of a business/application logic of any information system has to begin with the definecanser
aidl 1 S Kreduir®anis. ®FOODIE project is not an exception. For that reason, we analysed once &gain ou
puts from WP5D5.1.1and D5.1.2called Pilots description requirements and elicitation repaspectively as

the starting poins for efforts performed in WPANe havealsobeen bounded by theverall RM-ODP(Reference
Model for Object Distributed Processirgchitecture concept, asafined in WP2Such architecture concept has
been, among others, in detail specified in WP3. The deliverdb®$.1and D3.1.2 calletHeterogeneous data
repositories andelated serviceand D3.2.1and D3.2.20pen and lightweight APlsave been as well acial n-

puts for the definition of business/application logic. All the above mentioned inputs provided the basis which
business/application processes should be defined and which data should be used.

When having the list of eleven fundamental processes,adse sections fron2.1to 2.11, the WP4 partners in
tiated the work on their detailed descriptions. We bear in mind thémabjective of WP4 to:

1 develop and publish Cloud based services supporting scalable execution of spatial

1 models, data visualization and analysis;

1 develop a state of the art decision support and information tool for the agricultural sector;

1 provide end usesolutions for specialists, policy makers, stakeholders, farmers, and foresters;
1 increase interoperability and fluency between local and global decision tools and applications.

The fundamental processes have been defined in this deliverable in detailénto provide the concept for the
implementation phaseA processias been identified as fundamental when it is neededatisfy a requirement
GAGK LINRAZ2NRGE aa!l D56LPildtssdesiriptidn/réqhiremestRand eficitafica Sepdotument.
Heven fundamental processes have been chofmnthe first iterationas thecrucial ones to guarantee core
functionality of the FOODIE platformefinitions of other relevant processes will follow. Those processes will be
described in the following vsions of theD4.1.2deliverable at the end of the second year of the project (M24)
and at the end of the funded project phase (M3&gach definition of a fundamental processictly follows
structure that is in detail described in secti@n

1.1 h@SNIBASE 2F Ga! {¢é¢ NBIAdANBYSY(a
Table 2 depicts an overview of all requirements defined in@bel.2Pilots description requirements and ebeit
tion report document with priok G & da! { ¢ ¢ I ONISachrequirerientdinéweIdeen thdAbbsk fiod ®
identification and definition oélevenso-called fundamental processes of the FOODIE platfeea also sections
from 2.1to 2.11 Note that definitions of processes of the FOODIE platform will continue till the end of tbe fun

ed project phase. Thefore, some requirements may be addressed only partly in current eleven fundamental
processes. The ongoing FOODIE development will deal with such partly addresses requirements.

Code Type Short Description/Rationale Status Priority Version
FOODIREQ form the data caleted fiom

PILOTD3V  Informational . - Pending MUST 1.0

10 agro-meteorological station network

deployed in field
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The system will send to FOODIEtp

FOODIREQ
PILOTD4V  Informational form the data collected from the MUST 1.0
agro-meteorological station network
1.0 . ;
deployed in the vineyard
The system will use multispectral ai
FOODIREQ thermal information from remote
PILOTD7-V  Informational sensing instruments on satellitéeo Pending MUST 1.0
1.0 calculate vegetation indices georefe
enced
FOODIREQ .
PILOTD8V Informational The system \.N'” use data from fFe Pending MUST 1.0
10 ra/Aqua satellites
FOODIREQ .
PILOTD9V  Informational The system will use data generat .\ MUST 1.0
10 from Landsat 8 satellite
FOODIREQ The system will use data produc
PILOT40V  Informational from MODIS sensaelated with su- Pending MUST 1.0
1.0 face reflectance
FOODHREQ . .
PILOTA1-V  Informational The system will useltispectral data | oo usT 1.0
10 from OLI instrument
FOODIREQ .
PILOT412V  Informational The system will use thermal data fro o o MUST 1.0
1.0 TIR instrument
FOODHREQ )
PILOTA8V  Informational The system will collect data fromiSe . oo MusT 1.0
10 tinel 2 satellite
FOODIREQ The system will calculate vegetatic
PILOT28V  Functional indices from reflectivity data for aeg Pending MUST 1.0
1.0 ographical zone and period of time
FOODIREQ The system willcalculate the NDV
PILOTR29V  Functional Normalized Difference Vegetation-I Pending MUST 1.0
1.0 dex
FOODHREQ .
PILOTBOV  Functional The system will calculate the BMI-t o yusT 1.0
10 hanced Vegetation Index
FOODIREQ .
PILOTB1V  Functional The system will calculatthe NDWI ooy o MUST 1.0
1.0 Normalized Difference Water Index
FOODHREQ .
PILOTB2V  Functional The system will calculate the NB oo G0 yysT 1.0
10 Normalized Difference Water Index
FOODIREQ The system will calculate th&8IWSI
PILOT833-V  Functional Shortwave Infrared Water Stresa-| Pending MUST 1.0
1.0 dex
FOODIREQ .
PILOTB4V  Functional The system will calculate the SWI ooy o MUST 1.0
10 index
FOODHREQ .
PILOTB5V  Functional The system will calculate the M oo ..o MUST 1.0
10 Moisture Stress Index
FOODIREQ .
PILOTB6V  Functional The system will calculate the GVI .y o MUST 1.0
10 Global Vegetation Moisture Index
| http://www. ie-project.eu | Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 6| Pageil/ 50|
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The system will calculate the ND

FOODIREQ . . .
. Normalized Difference Vegetation-I .
E%OT-B?-V Functional dex from MODIS MYDO9GA da Pending MUST 1.0
’ product
FOODIREQ -I[lk(;?mz)lliszt:g] Dmgr:r?clzzu'\{;lgettr;?io:?
5I50T5[38-V Functional dex from MODIS MODO9GD ds Pending MUST 1.0
’ product
FOODIREQ The system will calculate the EVhE
PILOT839V  Functional hanced Vegetation Index frol Pending MUST 1.0
1.0 MODIS MYDO09GA data product
FOODIREQ The system will calculate the ND\
PILOT#40V  Functional Normalized Difference Water Inde Pending MUST 1.0
1.0 from MODIS MYDO9GA data produc
FOODIREQ The system will calculate the ND
PILOT#1V  Functional Normalized Difference Water Index Pending MUST 1.0
1.0 from MODIS MYDOQ9GA data produc
FoonimEQ e dreen
TISOT%Z—V Functional dex  from MODIS MYDO9GA d Pending MUST 1.0
’ product
FOODIREQ The system will calculate the SWI
PILOT#3V  Functional index from MODIS MYDO09GA d: Pending MUST 1.0
1.0 product
FOODIREQ The system will calculate the M
PILOT#44-V  Functional Moisture Stress Index from MOD Pending MUST 1.0
1.0 MYDO9GA data product
FOODIREQ .
. The system will calculate the from .
?gOTﬂS—V Functional MODIS MYDO9GA data product Pending MUST 1.0
FOODIREQ The system will calculate the SR
PILOT#46-V  Functional Shortwave Infrared Water Stresa-| Pending MUST 1.0
1.0 dex
FOODIREQ -gr]]?)rti)//e?\t/(e;\mlnm:lllreiial\(/:\;lallztitzfr3 g;rees?fl
EI;OT-:IA?—V Functional dex from MODIS MYDO9GA d: Pending MUST 1.0
’ product
FOODIREQ The system will use a GIS viewer
PILOT#48V  Functional show georeferenced information & Pending MUST 1.0
1.0 the parcels
FOODIREQ The system will show thegeo
PILOT#9V  Functional referenced information on separate Pending MUST 1.0
1.0 layers for each type of information
FOODIREQ .
PILOTE0V  Functional The system will showeoreferenced . ..o MUST 1.0
10 data for a selected date interval
FOODIREQ . . .
PILOTELV  Functional The systenwill show Vegetation Ind o, .0 \ysT 1.0
10 ces of each parcel in a GIS viewer
| http://www. ie-project.eu | Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: 6| Pagei2/ 50|
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FOODIREQ

The system will showeoreferenced

PILOTH2V  Functional : Pending MUST 1.0
10 actions performed on the crops
FOODIREQ The system will showeoreferenced
PILOTH3V  Functional issues detected by théarmer on the Pending MUST 1.0
1.0 crops
FOODIREQ The system will showeoreferenced
PILOTH4V  Functional data of the measures taken by tt Pending MUST 1.0
1.0 sensors deployed on the field
FOODIREQ The system will show contour lines f
PILOTH5V  Functional the variables measured by the sensc Pending MUST 1.0
1.0 deployed on the field
FOODHREQ . .
PILOTE6V  Functional The system will show contour lines f o, . MUST 1.0
10 the Vegetation Indicem a GIS viewer
FOODIREQ The system will show the estimate
PILOTSH7V  Functional percentage of the attack of milde' Pending MUST 1.0
1.0 fungus in a GIS visor
FOODIREQ The system will show the levels il
PILOT®H8V  Functional nutrients according to the results ¢ Pending MUST 1.0
1.0 soil analysis
FOODHREQ .
PILOTH0V  Functional The system will calculate the perder |\ oo yusT 1.0
10 age of infection of mildew fungus
FOODIREQ Enclosure of portable agre
PILOT®$63-V  Non functional meteorological stations will be rate Pending MUST 1.0
1.0 at least IP65
The system will provide functionalitie
Eﬁ%?_ﬁlz\g o Functional for searching, registering and disptePending MUST 1.0
' ing treatment plans.
FOODIREQ ) Information for the visualization of .
PILOT#66-V1.0 Functional treatment plan Pending  MUST 10
The system will provide functionalitie
ETID_CO)?'EEVQl o Functional for the registration and visualization Pending MUST 1.0
' agricultural interventions
The system will provide functionalitie
ETI)_%?'E—EVQ;L o Functional for the registration and visualization Pending MUST 1.0
' pruning interventions
The system will provide functionalitie
Eﬁ%?_i_g;EVQl o Functional for the registration and visualization Pending MUST 1.0
' herbicidal treatments
The system will provide functionalitie
Eﬁ_%?'la??}E\/Ql o Functional for the registration and visualization Pending MUST 1.0
' phytosanitarytreatments
The system will provide functionalitie
Eﬁ%?ﬁlz\g o Functional for the registration and visualization Pending MUST 1.0
' fertilizer treatments
The system will providéunctionalities
Eﬁ%?ﬁi? o Functional for the registration and visualization Pending MUST 1.0
' the yield production
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FOODIREQ The system will use data about locati
PILOT®1-V  Informational 2F FTAStR& |YyR 41l Pending MUST 2.0
1.0 partner
FOODIREQ . )
PILOTD2-V Informational :ngjﬁllftem will use data about roi Planned MUST 1.0
1.0
FOODIREQ ) . .
PILOT®3V  Informational The system will use technical spe@fc oo\ uno qusT 2.0
10 tion of vehicles used by MIJM
ETI)_%?'IZE)L?I—EVQ Informational The system will use data about quant Pendin MUST 2.0
10 of available vehicles 9 '
FOODIREQ . . .
PILOTD8V Informational The system will use information abo Pending MUST 2.0
10 transport requests
FOODIREQ The system willuse preferences o
TISOT;DQV Informational aWaQa RSOAZAZY YI Planned MUST 1.0
FOODIREQ . .
PILOT20V  Functional The system will process input data f o o qusT 1.0
10 optimization model
FOODIREQ The system will compute optims
PILOTZA1-V Functional transport schedule and accompanyi Planned MUST 1.0
1.0 analysis
FOODIREQ . .
PILOTZA2V  Functional ;::ly?’:tem will display solution &t o heq MUST 1.0
1.0
FOODIREQ N i coll o )
PILOT23-V . The system will collect the GPS posit .
10 Informational of the farm machinery Pending MUST 1.0
FOODIREQ The system will calculate usage prop
PILOTZ8V  Functional ties (usage time, speed, fuel conspr o Lo vusT 1.0
10 tion) of crop treatment within the &
' lected time interval and field

FOODIREQ .

. The system will calculate and class
EI;OTQS—V Functional NDVI within the defined fields Planned MUST 1.0
FOODIREQ .
PILOT27V  Informational The system will use data generat oo, .o \usT 2.0
10 from Landsat 8 satellite
FOODIREQ® . .
PILOT28V  Informational The system will use multispectral da oo, uno qusT 2.0
10 from OLI instrument
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The system will use multispectral ai

FOODIREQ® thermal information from remote sest
PILOT3B1-V Informational ing instruments on satellite in order t Planned MUST 1.0
1.0 calculate vegetation indices georefe
enced
FOODIREQ The system will calculate the ND
PILOTB2-V Functional Normalized Difference Vegetatiom-l Pending MUST 2.0
1.0 dex
FOODIREQ The system will calculate NDWiffer-
PILOT&B3V Functional ences between satellite images f Planned MUST 1.0
1.0 change detection
FOODIREQ The system will use a GIS viewer
PILOTB4-V Functional show geereferenced information ai Planned MUST 1.0
1.0 the parcels
FOODIREQ The system will show the gec
PILOT&B5V Functional referenced information on separat Planned MUST 1.0
1.0 layers for each type of information
FOODIREQ . .
PILOT®6V  Functional The system will show Vegetation Inc ooy MusT 1.0
1.0 ces of each parcel in a GIS viewer
FOODHREQ .
PILOTB7-V  Functional The system will show geeferenced o oy MusT 1.0
10 actions performed on the crops
FOODHREQ . .
PILOT®8V  Functional The system will show contour lines ¥, oy pysT 1.0
10 the Vegetation Indices in a GIS viewe
FOODIREQ The system will send to FOODIE p
PILOT3B%V Informational form the data collected from the agfc Planned MUST 1.0
1.0 meteorological station at pilot farm
FOODIREQ The system will show the tabular ar
PILOTZA1-V Functional graphical results of meteorologic Planned MUST 1.0
1.0 monitoring
FOODHREQ . .
PILOT®1V  Informational The system will usgublic raster data oo, o \qusT 1.0
10 (ortho / satellite images)
FOODIREQ . . .
. The system will uspublic LPIS data i .
TISOT&D?,-V Informational standard GIS formats (DXF, SHP, KN Pending MUST 1.0
FOODIREQ port data (machnes, fertizer, pe
PILOT4-V Informational P ' P Pending MUST 1.0
10 cides, seeds and methods) fro
' FOODIE platform
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FOODIREQ The system will use data frowarious
PILOT®8-V Informational yst Pending MUST 1.0
10 GPS devices
FOODIREQ The system will senccontract data
PILOTA1-V Informational from farm management software t@! Pending MUST 1.0
1.0 gistic platform
coo0meQ T S
PILOTA2-V Informational 9 9 Pending MUST 1.0
platform in the farm managemen
1.0
software
FOODIREQ The GIS system will visualize fa
PILOT3 4V Functional (holding) maps based on ortho imag Pending MUST 1.0
1.0 and LPIS data
FOODIREQ The farm management softwarewill
PILOTA8V Functional collectcrop and activity data for furthe Pending MUST 1.0
1.0 documentation
FOODIREQ The systenwill use time managemen
PILOT20V Functional component in the farm managemer Pending MUST 1.0
1.0 software
FOODIREQ The system will integrate the GISnco
PILOT21-V Functional ponent in all farm management and-I Pending MUST 1.0
1.0 gistic modules
FOODIREQ (el xpert data (machnes, foriize
PILOT22-V Functional Exp ' . Pending MUST 1.0
10 pesticides, seeds and methods) edit
' by local experts to FOODIE platform
Table2: Overview of all requirements Withh JONA 2 NA & da! { ¢¢ GKI G KI @S 68
definition of fundamental processes of FOODIE platform.
[ http:/Avww. foodie-project.eu |  Copyright © FOODIE Project Consortium. All Rights Reserved. Grant Agreement No.: § Pagel6/ 50|

(s

O



FOODIE

FARM-ORIENTED OPEM DATA IM EURCPE

D4.1.2Advanced Decision Support too

2 Processes definition

The FOODIE platform may be considered as one gnealular andcustomizable applicatiothat may appear
exactly as defined by thend dza Srbig@i®@mentsin WP5 WP2 provided the concept of thaverallarchitecture

for such modular and customizable application. WP3, among others, further elaborated the definitions of open
and proprietary stadards as well as defined the available open data that may be (re)used within the FOODIE
platform. It is therefore up to WP4 to define the so called business/application Wdugce developments from

all the above mentioned WPs meets at one place.

The busiess/application logic typically consists of processes that state how data can be imported, created,
stored, processéand displayedo a user The intention of the sectionffom 2.1to 2.11is to define in detail the
selected aspects of each proceSsich definition has been made togethey developers to ease the upcoming
implementation phase. Note that the processes definition has been made in the incremental mannéhirThe
teen defined processes therefore represent the essential added value functionality within the FOODIE platform
which maybe a subject of @hange in thduture.

The consensuwithin the FOODIEonsortiumhas proven that the following parameters of procesaes needed
to describe each process in a detail that enalile implementation:

1 name of the processunique designation of each process by a code and a name, the code is composed
of the wordd& C h h 8ike ®oEthe use cases definition within WP5, followed by the abbreviatian/ { £
standing for a process, the code of a process starting ftand endingg so far¢ by 11, ending by the
human readable name of the process, aljtogetherFOODIEPCS1 Vegetation, Water and Moisture
Indices Computing

1 computing environment description ofan application that is being used within the FOODIEfquiat
for the processing of data in order to obtain data with added valneludinga linkto an API(s)hat is
being used for the communication defined in WP3uch agOpen Data Access API

1 input(s): exhaustive description of data and their availalilitith focus orconstraintsrelated to access
and use of such data;

1 functionality: brief description of/link to the used algorithm(sparameters for setting the algorithm,
conducted (spatial) operations efdigures have been inserted where possiblertcréase theclarity;

1 output(s): definitions of output data, at least from a format, data model (grid vs. vector) and geometry
68SdAd LRAYGKEAYSkLIRfeda2ykX Ay OFasS 2F @SOmW2NB |y
ing theirusage witlin and beyond FOODIE platform;

1 connection to other processesxplicit citation of another process(ed)y the name of the process as
defined above, e.g-OODIFPCS3 Machinery Tracking

1 connection to the FOODIE pilots (WPgXplicit citation of the associatease case and pilot as defined
within the WP5, e.gFOODIBJCPILOT2.81 Tracking the machinery fleet

Sections fronR.1to 2.13follow the above defined structurto homogenously describe each process identified
within the FOODIE platform.

2.1 Vegetation Waterand Moisture IndiceComputing

Vegetation, Water and Moisture Indexes are important measurements which provide geospatial information
about farm fields and crops. These indexes require advance¢pgeessing capabiies and are implemented

by means of the OGC Web ProcessBeggvice (WP3p] and OGC Web Coverage ProcesgijdgervicesCan-

puted indices can be defined as follows. Vegetation index provides a measurement of the presence of green
vegetation on the landwgface. Water indices are used to detect and monitor liquid water condition of eeget

tion canopies over large areas and finally moisture indices are used to evaluate the soil moisture values.

These indices are calculated by is obtaining a single valigativdy the density of vegetation by applying mat
ematical operations to reflection values with different wavelengths in electromagnetic spectrum.

Plants absorb or reflect rays in various wavelengths in a manner unique to them according to their cell stru
tures, leaf and surface widths, amount of water in their bodies and their positions in their natural environments.
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Each plant species has a unique cell structure and posture in nature. Thus it is possible to distinguisteplant sp
cies from each other.

Geneally, plants absorb light in the wavelength of @¥®T >Y GKAOK A& OFffSR (KS @A
absorb a very little portion of the infrared rays, they reflect a very large portion of them.

Process parameters Process values
Name of theprocess FOODIEPCSD1 Vegetation Waterand Moisture Indices Computing
Computing environment 1 GeoMesa, calculation by NetCad suite
1 Sentinel 2
Input(s) i Landsa8
1 MODIS
1 Vegetation indices

0 http://www.indexdatabase.de/db/isingle.php?id=334

0 http://www.indexdatabase.de/db/isingle.php?id=16

0 http://www.indexdatabase.de/db/isingle.php?id=333
I Water indices

0 http://www.indexdatabase.de/db/isingle.php?id=334

Functionality o http://www.indexdatabase.de/db/isingle.php?id=16

0 http://www.indexdatabase.de/db/isingle.php?id=486

0 http://www.indexdatabase.de/db/isingle.php?id=171
1 Moisture indices

0 http://www.indexdatabase.de/db/isingle.php?id=547

0 http://www.indexdatabase.de/db/isingle.php?id=48

0 http://www.indexdatabase.de/db/isingle.php?id=372

Grid layersprimarilyin GeoTIFFormat, for each of the following:

1. Vegetation indices
a. Normalized Difference Vegetation Index (NDVI)
b. Enhanced Vegetation Index (EVI)

2. Water indices

Output(s) a. Normalised Difference Water Index (NDVI)

b. NDI7
c. Shortwave Infrared Water Stress Index

3. Moisture indices
a. Moisture Stresgndex
b. Global Vegetation Moisture Index

Input processes
1 FOODIFPCS5 Weather and Precipitation Aggregation
Output for processes

Connection to other po- f FOODIEPC6 Fertilization planning
Cesses FOODI®PCS7 Intervention Planning
1 FOODIFPCSL0 Recommendations for Crop Rotation

Input andOutput for processes

 none
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Process parameters Process values

1 FOODIBJCGPILOT1.002.01 Show the contour lines for moistur

indices at MZ

1 FOODIBJCPILOT1.02.02 Show the contour lines for veget
tion indices atMZ
FOODI®JCPILOT1.B1. Validate management zones
FOODIBJCPILOT1.83.01 Obtain precision recommendatior
Connection to the WP5 about fertilization
FOODIE pilots f FOODIBEJGPILOT1.83.04 Obtain precision recommendatior
about irrigation
FOODIBJCPILOT2.82 Evaluation of economic effency
FOODIBJCPILOT2.02 Periodic satellite remote sensing
FOODIBJGPILOT2.01 Operative aerial remote sensing
FOODIBJGPILOT2.903 Meteorological monitoring

= =

=a =4 -8 =4

Table3: Detailed description of the Vegetation, Water and Moistutedices Computing process

2.2 Land Cover Classification

Land cover andland use involves management and modification of natural environment or wilderness into built
environment such as fields, pastures, and settlements. It also has been defined as "theeareaitsy activities
and inputs people undertake in a certain land cover typeitoduce, change or maintain it" (FAO/UNEP, 1999

[3))-

Land use praates vary considerably across the world. The United Nations' Food and Agriculture Organization
Water Development Division explains that "Land use concerns the products and/or benefits obtained from use
of the land as well as the land management actionsidiets) carried out by humans to produce those products
and benefits" In total, the world contains 5 billion ha agricultural laqdL,5 billion ha arable land and 3,5 billion

ha pastures and 4 billion ha forests, the rest to 13 billion ha land aredés @nd (dessert, alpine rocks, water
etc.).

Land use and land management practices have a major impact on natural resources including water, isoil, nutr
ents, plants and animals. Land use information can be used to develop solutions for natural resanege-m

ment issues such as salinity and water quality. For instance, water bodies in a region that has been deforested or
having erosion will have different water quality than those in areas that are forested. Forest gardening,-a plant
based food productiosystem, is believed to be the oldest form of land use in the world

According to a report by the United Nations' Food and Agriculture Organisation, land degradation haxbeen e
acerbated where there has been an absence of any land use planning, or ofétdyarecution, or the exis

ence of financial or legal incentives that have led to the wrong land use decisions,-sidedecentral planning
leading to oveiutilization of the land resourcesfor instance for immediate production at all costs. Asoase-
guence,the result has often been misery for large segments of the local population and destruction of valuable
ecosystems. Such narrow approaches should be replaced by a technique for the planning and management of
land resources that is integrated analistic and where land users are central. This will ensure the-terng

quality of the land for human use, the prevention or resolution of social conflicts related to land use, and the
conservation of ecosystems of high biodiversity value.

Land cover / ge studies are multidisciplinary in nature, and thus the participants involved in such worki-are n
merous and varied, ranging from international wildlife and conservation foundations, to government tesearc
ers, and forestry companies. LandUse/Cover dathbagilvery important for public sector, for planning subsidies
system, etc.

! http://en.wikipedia.org/wiki/Land _use
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Process parameters Process values

Name of the process FOODIFPCS)2 Land Cover Classification

Sl SRR 1 PostgreSQL for vectdrased data
1 Geomesa/folder system fagrid data
1 CORINE Land Cover

Input(s) I OSM land cover data
1 Satellite data (Sentinel, LANDSAT)
1. Reclassification from OSM/CORINE scheme into the followigag

Ses

9 artificial surfaces
9 agricultural areas
o arable land
0 permanent crops
A vineyard
S A fruit trees and berry plantations
Functionality A olive groves
o grassland
A pastures
A meadows
0 heterogeneous agricultural areas (e.g. annual crops
sociated with permanent crops)
91 other areas
2. Supervised classificatioof satellite/aerial images

1. Vector layer inGML/GeoJSON formats with land cover infi

Output(s) mation

Input processes
1 FOODIFPCS3 Machinery Tracking

Output for processes

Connection to other po-
cesses 1 none

Input andOutput for processes

1 FOODIPC®4 Plot Geometry Verification by Sensor Measu

ments
Connection to the WP5 1 FOODIBJGPILOT2.B1 Tracking the machinery fleet
FOODIE pilots f FOODIBJGPILOT2.02 Periodic satellite remote sensing

Table4: Detailed description of the Land Cover Classification process

2.3 MachineryTracking

The agrifood sector is one of the primary driving forces of the EU economy, being a source of income for around
20% of its inhabitants. According to the most recently available data (Eurostat, 2010), there were 12.2 million
farms in the EL28, corering 47% of the EU territorzonsequentlyagribusiness has a significant impact on the
environment. Farming business contributes to the depletion of -remewable energy sources and to global
warming (total emissions CQ equivalent arose from 404.6% in 2011 to 407.040k in 201&s defined by
FAOSTAT 201@)).
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Inappropriate agricultural practices and land use can also have an adverse impact on natunalagsiike the
pollution of soil, water and air. The principal farming activity which causes a huge amount of direct erergy co
sumption is linked to the use of machinery (e.g. cultivation of fields with tractors), although the application of
machinery andmineral fertilisers has increased agricultural productivity and food suppbreasing envino-
mental pressures over agriculture sector lead farmers to find and adopt effective and affordable solutions that
can meet at the samertie their scope (profitakily).

Currently,precision agriculture technologies represent an effective answer to a more optimized farmimg ma
agement.Machinery tracking provides a solution able to support farmers in the management of farming actions
while reducing the energy consumph and improving carbon balance, maintaining high level of outputs. M
chinery tracking empowers farmers to maximise economic profitability of crop produittiarsustainable ma

ner, through the monitoring of the fuel consumptionand related carbon didde emissions; the control of
performed treatments; the tracking of the vehicles position.

With its competitive edge based on availability of information on the precise location of the machine foolater |
gistics use, records by crops, field, machideyer and time window (day, week, month, vegetation season,
year)nutrient and C@balance, itsversatility and easy portability to different machines, its tracking ability sy u

ing GPS and online data transfer via GPRS, connection t@O8NSaBUS, thavailability of tool for identifia-

tion of machines and drivers, easy visualization of data in a GIS environment with the implementation of the
background data, Machinery trackiiguniquely able to empower farmers and companies to make the right d
cisims and timely and optimize the level of farm inputs.

Process parameters Process values
Name of the process FOODIEPCS03 Machinery Tracking
Computing environment 1 PostgreSQL with script developed by FOODIE
e 1 FOODIE machinery fleet trackitijough a GPS receiver mounte

in the tractor

1. Display actual position/movement of a machine through e.g
Functionality celkphone application to a user
2. Use the result trajectory as a basis for other processes

1. Vector layer in GML/GeoJS@Nmats with information on traje-

Output(s) tory
Input processes
1 none
Output for processes
1 FOODIFPCS2 Land Cover Classification
1 FOODIFPCS4 Plot Geometry Verification by Sensor Mea&su
Connection to other po- ments
cesses FOODIPCS5 Weather and PrecipitatioAggregation
1 FOODIFPCS)9 Economic Statistics
1 FOODIFPCSL1 Semantisation Added Value
Input andOutput for processes
1 FOODIEPCS6 Fertilization planning
1 FOODIFPCS7 Intervention Planning
Connection to the WP5 1 FOODIBJCPILOT1.M1.01Register herbicide treatments
FOODIE pilots 1 FOODI®JGPILOT1.41.02 Register phytosanitary treatments
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Process parameters

Process values
FOODIBJGPILOT1.41.03 Register fertilizer treatments
FOODIBJGPILOT1.03 Display treatments applied
FOODIBJGPILOT2.8B1 Tracking the machinery fleet
FOODIBJGPILOT2.B)2 Evaluation of economic efficiency
FOODIBJGPILOT2.83 Evaluation of machinery passes on t
soil environment

=A =4 =4 -4 =9

Table5: Detailed description of the Machinery Tracking process

2.4 Plot Geometry Verification by Sensor Measuremts

As a side effect of machinery tacking could be improving of available data, as agriculture roads and jplots ma
ping.Data from machinery tracking will allow to define borders of single plots anduske essential information

in the FOODIElata model. The measurement from farm telemetry could be used for Plot verification. The data
from filed operation could defined borders of single plots.

There are two main models of LPIS data: field polygon is equal to L&t8gion with several fields is equal t
LPIS. As we forveell-organizedogistics or Precision farming always need the field polygon, to create figfd pol
gons will be possible either by digitizing on orthoimages or by producingc@R&ur files with the help of -

chines.

Process parameters

Name of the process

Computing environment

Input(s)

Functionality

Process values
FOODIEPCS)4 Plot Geometry Verification by Sensor Measurements

1 PostgreSQL XL, script developed by the FOODIE consortium

I Open Data Access API (as defined in WP3)

I LPIS data obtained frothe national/regional Ministry of Agridu
ture or OpenStreetMap (application profile OpenAgrarMap)

1 Machinery sensor measurements within the FOODIE platform

Sequence of the following steps:

1. Import the LPIS data

Import sensor measurements frothe machinery

Convex hull computing for the sensor measurement
Comparison of the LPIS and sensor measurement geometries
Export of the corrected geometry

arLD
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Process parameters Process values
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Figurel: Demonstration of the convex hull computing from sensor ngea
urements and its update of the underlying geometry of a Plot from
source data (i.e. LPIS/OSM)

Polygon layer containing more precise geometry than the one origir
one received from the LPIS, published as:

1. Separate polygon layer for the FOOPLEposes (display the co
Output(s) rected geometry in GUI)
2. Area computed from the corrected geometry to claim the-e
dence for the subsidies for a farmer
3. Polygons for the OSM (if approved by a user)
Input processes

1 FOODIFPCS3 Machirery Tracking

Connection to other po- Output for processes

(B2 { FOODI®CSL1 Semantisation Added Value

Input andOutput for processes

FOODIFPCS)2 Land Cover Classification

FOODIBJGPILOT2.81 Tracking the machinery fleet
FOODIBJGPILOT2.82 Evaluation of economic efficiency
FOODIBJGPILOT2.83 Evaluation of machinery passes on t
soil environment

Connection to theWP5
FOODIE pilots

=a =4 =4

Table6: Detailed description of the Plot Geometry Verification by Sensor Measurements process

2.5 Weather and PrecipitatiorAggregation

The FOODIE platform will provide specific and fvgne applications and services for the support in thenpla
ning and decisiomaking processes. In particular, the Weather and Precipitation Aggregation process will be i
volved in the predictin of crop diseaseP(asmopara viticolg the prediction of yield production and the ést
mation of the recommended date for harvesting.
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Process parameters

Name of the process

Computingenvironment

Input(s)

Functionality

Output(s)

Connectionto other pro-
cesses

Connection to the WP5
FOODIE pilots

Process values

FOODIEPCS05 Weather and Precipitation Aggregation

1 PL/R-PostGIS

Polygons for the Management Zone (MZ) of a holding
Interpolated surface for sensors observations (temperature of
air, relative humidity, precipitation, etc.) provided by motes
FOODIE consortium and public Spammieo services.

= =

If conditionsfor development of Plasmopara viticola
Then

Calculate percentage of advance of Plasmopara viticola disease by r
of the implementation of the Goidanich's model:

http://www.ruralcat.net/migracio_resources/617683_mildius.PDF

If dateis in period of time for irrigation monitoring
Then

Calculate irrigation needs by means of evapotranspiration and adjuste
the parameters provided by the technical director of theesard.

If dateis in harvesting season and the MZ was not harvested
Then

Calculate maturity indices of the grapes

1 Percentage of advance of Plasmopara viticola for the MZ
1 Maturity indices of the grapes
9 Predicted date for harvesting

Input processes
 none
Output for processes

1 FOODIPCS1 Vegetation, Water and Moisture Indices Camj
ting

FOODIEPCS)6 Fertilization planning

FOODIFPCS)7 Intervention Planning

FOODIEPCS)8 ParEuropean Crop Statistics

FOODI®CSL0 Recommendations for Crop Rotation
FOODI¥PCSL1 Semantisation Added Value

=a =4 =4 -4 =4

Input and Output for processes

 none

1 FOODIRBEJCGPILOT1.83.03 Provide recommendations relate
with the need of apply phytosanitary treatments.
1 FOODIBGPILOT1.83.04 Provide recommendations relate
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Process parameters Process values
with needs of irrigation.
1 FOODIBEJGPILOT1.84 Provide recommendations related wit
when and where to start the harvesting.

Table7: Detailed description of the Weather anBrecipitation Aggregation process

2.6 FertilizationPlanning
Fertile soils are one dhe key elements for the future’s sustainability.
Existing model:

During the past we did lots of fertilization and focused on the standard fertilizer like N (Nitrogerjo$plip-

rus) and K (Potassium) as well as few microelements like Magnesium, iron (fe = Ferrum), Chrom (Cr) etc.; many
of them are essential for the human begin but not yet taken into consideration. We face two main problems at
fertilizer planning:

(1) Thenon-understanding of the chemical content of the soil and the needs of the next generation of
plants following due to the crop rotation;

(2) In many cases the sales process and the advice process are not split in the right manner so that sales
people b the advicecd dza S a2YS Y2NBX AG LI e&a 2FF Lfgleagod

To get step one under control a fertilizbalance model is needed that is based on fundamental data -of in
organic and organic fertilizer. These data must be gathered by local experts. Despite-dhgaain are rather

easy to get with their chemical content, with the organic fertilizers it is not so easy. Often only tables are used
that use average datasets of organic fertilizer like manure, liquid manure, rests of plants that stay on the field
like leaves, roots, stalks etc. from former generation. It would be necessary to get detailed datasets of these o
ganic fertilizers and still better would be to optimize these data with the measurements within labs. Here total
new labs are upcoming like NIRS (Nedrared Analysis) that will enable a quick and cheap analysis of all the
materials like soils, but also manure, liquid manure or even milk.

Based on these data as well as on a precise nutrient balance to be calogiat®@ans to know the status quo

of asoil, the added nutrients with organic and/or inorganic fertilizer, the takeout with the crops depending on
the harvest results as well as the kntwow of the chemical content of the rest organic residues will give this
possibility.

The DokuPlant model kantegrated such a fertilizer balance and at the moment we are working to

(1) Enlarge it for more chemical elements as well as
(2) Integrate technologies like Sentinel images that give chlorophyll data, no additional information

The danger with9 dzNR2 LISy al 6§ Sttt AGS a{SyildAaySté¢ IyR Ada AYlI3Sa
km) an the satellite will bypass every location of the Earth all 5 days is, that they give rather precise information
about the growth at different stages due todfchlorophyll content that can be detected and as the images can

be retrieved cost freg processing costs have to be paiavill be that people believe the growth alone will guide

G2 I FSNIAEAT SNI NBO2YYSYRI(GAZ2YySI ghwHWN maie2NKStNBr! el 3 NP
gAft F20dza 2y b 2yfedé

With Sentinel services will be available like download, storing, NDVI index processing, development over years
and these data can become part of a fertilizer recommendation but never alone andnoodymbination with
other data.

The key problem for the future will be to get with linked laboratory data beside the main nutrients N, P, K, Ca,
Mg also the microelements under control as it is foreseeable that a high growth rate, driven by N fertilization
leads to agricultural products that suffer already today of micronutrients.

Circular Flow Management (see aligure2): For the future we have also to understand thlae natural circ-
lar flow management has to be taken into consideration that starts from feed and goes to manure/liquid manure
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and soil and has to evaluate all three including the plants. Only with a circular flow management in the future
supported by doumented papers and traceability the food for humans will be that what we need as base food
automatically leads to more medical problems as we can see it already today.

Circular Flow management
for Agriculture with “ALEXANDRA"™

Soll-Feed-m:

(Ortho-) Images & Gis
PRECISION FA co G GIS AND NIRS
FOR THE PREDICTION OF NUTRIENT CYCLES TO IMPROVE FEED,
MINERAL FERTILISATION AND ORGANIC MANURING

GPS Coordinates to mobile device

Figure2: Schema of a circular flow management.

Process peameters Process values
Name of the process FOODIEPCS06 Fertilization planning

DokuPlant as farm management tool

Computing environment . . .
_— WinGIS for precise GIS calcuations.

Fleet tracking sensor data

Point sensor measurement during the seagawailable for CZ ani
ES pilots)

1 Satellite images (Sentinel, LANDSAT)

=a =4 =4 =2

See also the following pictureBatasets available throughtther interfac-
es are necessayLPIS data, cadastre data, soil map data from a public
map, geological map to understdnthe potential of additional nutrient

Input(s) supply from the geology, harvest sensor data to understand the growtt
b m2, soil measurements with NIRS analysis of the main nutrients, sat
images that tell ug; if possible several times during the growthasenc
the chlorophyllcontent and with it the growth etc. The interface for ¢
these inputs are an important step to have all the data available to
better decisions, m2 precise, and create a map that in a next step ca
transmitted to a machine. &h, technology and lots of agricultural kno
how is needed to optimize it and also the special situation on the field
its history and future plans.

PG GKS Y2YSyid ¢S IINB ¢2NJAy3I 2
I 3SYS ydmbed élsd feed and manure/liquid manure together wi
soil and plant/harvest data to be able in the future to calculate with f
RIGF GKS OA NJndruteqbdil§K 12 M SLESR | €

Functionality
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Process peameters

Process values
are guessing. New lab technologies that haveébéopart of such a mode
are ready together with partners.

Together with soil data, chlorophyll data of arsBhsor or of satelliten-

ages, of yield maps from the last harvest period collected e.g. by a con
and the above mentioned data a fertilizationap can be worked out ant
transmitted to our mobGIS that local via Bluetooth transfers the map 1
terminal that is installed on the machine and that again triggers the

fertilizer machine.

All this is a combination of different technologies (techmyldntegration)
and services (as not every farmer will be able to interpret all these «
although if he could have them) and needs in the future these ser
structures to implement it on a wider level.

Extended GIS features likeO model creation tosknables the advancec
visualization of spatial measurement data (e.g. from sensors) for &gl
tural needs. The first step is to gather geo referenced attribute data
provide it in a standard file format or protocol for data exchange anddt
ery. GIsand GIS based agricultural applications or platforms enabl@s-fi
ers, advisors and experts to import and convert the raw data to us
maps due to visualization techniques like creating ISO models. Theadnt
lation of values at specific positions is dowvia calculation methods like
Kriging or Inverse Distance. The resolution depends on the quality and
sity of the raw data and the granularity of the used calculation meth
The result and also the transmission of the result e.g. to agricultusal
chines is an important basis for applications like precision farming. tfxe
ples: soil maps, yield maps, telemetry data from machines, digital elevi
and digital terrain models, visualization of weather conditions, soilsm
ture maps and many others.

Figure3: A harvest map were the different colaurs show how much
kg/ha they represent
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Process peameters Process values
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Figure4: An isoline model calculated out of point information that tells u
how is the humidity on the field
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Figure5: A truck of a machine that documents when and where theam
chine was driving
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Figure6: Selection of the colours for defining a coloured map
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Process peameters Process values

A s - am

Figure7: Different versions of colared map that tells us how much was
planned where to fertilize and what was the realization of the contract;
out of both maps differences between plan and reality can be derivec

Figure8: Different versions of colored map that tis us how much was
planned where to fertilize and what was the realization of the contract;
out of both maps differences between plan and reality can be derivec

gt soimapar]

NS S ser
QERAQAR:

UMD 1 s cint 25 | D ORI | GUR[COMEFAD ECA-C8 250 STIER4

Figure9: Isoline model on a region that tells us height differersserunoff
models can be calculated
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Process peameters

Output(s)

Connection to other po-
cesses

Connection to the WP5
FOODIE pilots

Process values

e

FigurelO: Tracks and harvest results combined

Fertilization mapas plan that integrates all gathered data amnd

formation (to optimize not only N but also other nutrients - f
ture we will need better products in future as well than onlyPNK

= 6020-20)

Protocol of the done activityto have a document what really we
done and that is able to show the difference between plan ¢
done.

Input processes

il

f
f

FOODIFPCS)1 Vegetation, Water and Moisture Indices Camj
ting

FOODIEPCS5 Weather and Precipitation Aggregation
FOODIFPCSL0 Recommendations for Crop Rotation

Output for processes

f

FOODIFPCS)7 Semantisation Added Value

Input and output for processes

f

= = =A =4 =4 =2

= =

= =

FOODI®PCS3 Machinery Tracking
FOODIEPCS)7 Intervention Planning
FOODI®PCS)9 Economic Statistics

FOODIBJGPILOT1.A1.03 Register fertilizer treatments
FOODIBJGPILOT1.83.01 Provide recommendations related t
fertilization needs

FOODIBJGPILOT2.82 Evaluation of economic efficiency
FOODIBJGPILOT2.83 Evaluation of machinery passes on t
soil environment

FOODIBJGPILOT2.92 Periodic satellite remote sensing
FOODIBJGPILOT3.M4 Selection of LPIS dataopider depem-
ing on quality

FOODIBJGPILOT3.A5 Decision for geological, soil, hydrologit
maps and data formats

FOODIBJGPILOT3.4A6 Map of farm holding with ownershipge
dastre) and LPIS (field) data on ortho image
FOODIBJGPILOT3.46.01 Summary ajroups of farms
FOODIBJGPILOT3.81 Regional adoptions of user interfaces
the farm management software, e.g. translation of language fil¢
FOODIBJGPILOT382 Expert data as background information
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Process peameters Process values
1 FOODI®JGPILOT3.83 Planning
1 FOODIBJCGPILOT3.BODetailed documentation of activities
1 FOODIBGPILOT3.84.01 Data  entry manually b

farmer/advisor or data entry from machinery
1 FOODIBJCGPILOT3.B7 Calculation per field, per farm and p

crop

f
1

Table8: Detailed description of the Fertilization Planning process

2.7 Intervention Planning

FOODIBJGPILOT3.88 Documentation of all activities peeld
FOODIBJGPILOT3.83 Mandant module

Intervention planning is the fundament of the government to guide the farmers with rules and sgaitb the

right direction to enable them to support the population with low cost and high quality food as well apto su

port common goods like landscape, low natural risks etc.; toAday throughout Europe exists a model serviced by
more than 60 software gups with costs inaldingRA IAGAT I GA2y 2F GKS
year for entire Europe.

ddzoaARe

LJ- L

It is clear that within an integrated system beside the subsidies out of the model WHERE to grow WHAT and to
do which activity with which resoces WHEN (= LPIS (Land Parcel Information System) and IACS (Integgrated A
ricultural Control System)) following tasks could be handled with the same input data. Requirement for this is to
have a public private model to be setup that all tasks needed trwdifferent participants can be managed in
the future together or minimum that the governmental subsidy systems opens an interface that enables a farm
management system to deliver its data to the governmental server. The needed tasks that will bepbdked

ompany

NDVI indices as full automatically supported service for better understanding of the field data and as one

Logistics that enables to integrate food/feed industry, delivery of goods to farmers and service providers

Precision Farming elements can be planned based on the above mentioned input and additional input
data coming from laboratories (like soil analysis) and recommendation maps can be delivered directly to

Virtual Farming wilbllow farmers to cooperate in a manner that they integrate small and bad shaped
fields to one larger fields and some or all tasks can be managed in a better way and cheapereneverth

same input:
1 Subsidy claims with automatic transfer to the Ministry server
1 Farm management system with
o Planning and documentation of all activities
0 Business calculation with costs, profit,
o Fertilizer respectively Nutrient balance
o Carbon balance
o0 thematic maps
1 insurance of fields with automatic transfer to the insurance c
1 Business plan if needed with automatic transfer to the bank
1
input for precision farming
1 Up till now the task were single farm tasks, the next step is group of farmers tasks like
1
like machine cooperatives or machigervice contractors
1
the machines
1
less the local costs and revenues per m2 can be precisely documentedhamdatrginal return can be
distributed within the cooperating farmer partners.
1

On top of these data additionally environmerand naturalg risk management can be setup that will
need the same input data as above already gathered. The farmer will becorh@fpanvironmental

caretaking and risknanager and will be enabled to handle based on new principles like a sociahrespo
sibility for the commons that has to be defined in a regional model together with the other partners

within a community. If we do no emge our agranodel into this newdirection, we will fail due to the
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divergence between private responsibility on one side for the crops and theregponsibility for the

commaons.

Process parameters

Name of the process

Computing environment

Input(s)

Functionality

Output(s)

Connection to other po-
cesses

Connection to the WP5
FOODIE pilots

Process values

FOODIEPCS)7 Intervention Planning

WinGIS
DokuPlant incl. mandatory solutiokdmin ¢ system

= =

=

Farm level data mgarding soil maps (could alé® delivered via
FOODIE)

meteorological maps

soil lab data

other lab dat

information from farmmanagement tools

crop rotation information

satellite data regarding soil moisture

chlorophyll content etc.

= =4 =4 =4 -4 -8

Calculaion based on several inputs a fertilizer recommendation map

The mandatory model of DokuPlant can be used for intervengian-
ning and enables a public and/or private advisory service group to r
age the fields of many farmers in one system based on the expedlt r
el described already as well as the individual inputs from many-fe
ers/fields. The advisor is after the input @eibed in point 2.6. of tis
Deliverable able, to recommend activities, e.g. fertilization of a field,
many farmers resp. their fields and transmit them based on the inp
fertilisation map that again will further trigger a machine to do then
essay steps for precise fertilization. This on smallholder level will
necessary as most of the smallholders will not be able to run thase
ther complex processes on their own so they will get as a servi
ready fertilization map

1. A precise feilizer recommendation map is delivered as service

Input processes

1 FOODIFPCS1 Vegetation, Water and Moisture Indices Camy
ting
1 FOODIFPCS5 Weather and Precipitation Aggregation

Output for processes

1 FOODIfPCSL1 Semantisation Added Value

Input and output for processes

1 FOODIFPCS3 Machinery Tracking
FOODIEPCS6 Fertilization planning
FOODI®PCS)9 Economic Statistics
FOODI®CSL0 Recommendations f&@rop Rotation

FOODIBJGPILOT1.81 Validate management zones
FOODIBJGPILOTB-02 Obtain annual irrigation and fertilizatio
planning

=a =4 =4 =4 =N
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Process parameters Process values

1 FOODIBGPILOT1.83 Provide recommendations for M2+
lated to irrigation, fertilization, herbicidal and phytosanita
treatments
FOODI®BJCPILOT2.82 Evaluation of economic efficiency
FOODIBJCPILOT2.91 Operative aerial remote sensing
FOODIBJCGPILOT2.93 Meteorological monitoring
FOODIBJGPILOT3.81 Regional adoptions of user interfaces
the farm management software, e.fganslation of language files
FOODIBJCPILOT3.®2 Expert data as background information
FOODIBJGPILOT3.83 Planning
FOODIBJGPILOT3.B04 Detailed documentation of activities
FOODIBJGPILOT3.84.01 Data  entry manually b
farmer/advisor or data entrfrom machinery
1 FOODIBJCGPILOT3.B7 Calculation per field, per farm and p
crop
FOODIBJGPILOT3.88 Documentation of all activities per field
FOODIBJGPILOT3.83 Mandant module

=a =4 -8 =4

=a =4 -4 =4

f
f

Table9: Detailed description of thdntervention Planning process

2.8 PanEuropean Crop Statistics

Agriculture in the European UnionStatistical and economic information covers a wide range of subjects: the
economic situation in agriculture, structures, trade, markets, financial aspects aaddevelopment. An int-

ductory chapter gives an overview of the agricultural year. Annual updates of key data on agricultural markets,
providing the latest available statistics from Eurostat and data collected by the Commission's DG Agriculture and
RuralDevelopment, for the main groups of crop products as well as for animal products, wood and an overview
of organic farming. Currently Eustat provided its data as Linked Data. It allows for a strdidgitard can-

parison of statistical indicators acg® EU countries. Through providing context for statistics it facilitatesnthe i
terpretation process. Enables you touse observations in a fingrained way.

Other potential data source is LUCAS: Land Use/Cover Area frame Statistical Survey. Folleaigigraad the
European Parliament, the European Statistical Office (EUROSTAT) in close cooperation with the Directorate Ge
eral responsible for Agriculture and the technical support of the JRC, is organising regular, harmonised surveys
across all Membert8&tes to gather information on land cover and land use. This survey is known as LUCAS (Land
Use/Cover Area frame statistical Survey). The name reflects the methodology used to collect the infornsation. E
timates of the area occupied by different land usdand cover types are computed on the basis of observations
taken at more than 250,000 sample points throughout the EU rather than mapping the entire area under inve
tigation. By repeating the survey every few years, changes to land use can be identified.

Process parameters Process values
Name of the process FOODIEPCS08 PanEuropean Crop Statistics
1 EuroStat SPARQL endpoint
. : 1 LUCASand Use/Cover Area frame Statistical Survey
Computing environment .
1 Weather statistic
1 LAl index from Sentinel and Landsat data

Input(s) 1 EUROSTAT NUTS 3 (small regions for specific diagnoses)
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Process parameters Process values
Functionality 1 Compute and display as a reference to a user
output(s) 1. Trends of production

2. Forecast of yield for season
Input processes
1 FOODIFPCS5 Weatherand Precipitation Aggregation

Output for processes

Connection to other po- o
cesses 1 FOODIPCSL1 Semantisation Added Value

Input and output for processes

1 FOODIEPCS9 Economic Statistics
T FOODIFPCSL0 Recommendations for Crop Rotation

Connection to the WP5 1 FOODIBJGPILOT2.8B2 Evaluation of economic efficiency
FOODIE pilots f FOODIEIGPILOT2.02 Periodic satellite remote sensing
Tablel10: Detailed description of the Pafturopean Crop Statistics process

2.9 Economic}atistics

The aim of the economic statistics calculation process is to provide aggregated information (e.g., on a daily,
weekly, monthly, etc. basis) on the

1 amount of specific resources (e.g., water, fuel, seeds, fertilizers, pesticides, etc.) used to growand co
lect the different crops species cultivated at farm level together with the economic costs associated to
each of them

9 actual selling price of each crop species (e.g., measured as euro per ton or kg) obtained by the farmer

91 global prices for different cropsnd regions (obtained from FAOStat and AMIS websites)

This will support farmers and farm managers in determining the daily expenses and income farm management

accountability but also in the later decision making process of determining for next yeafs evbjgs can more

profitable based on past experiences (e.g., cost of producing a determined crop versus the benefit obtained after
selling it), maximum recommendable plot area, crop rotation alternatives, etc.

Process parameters Process values
Name ofthe process FOODIEPCS09 Economic Statistics
Computing environment 1 PostgreSQL with script/database procedure developed by FOC

1 Farmlevel
0 Sensor data collected within the FOODIE platform (s
as irrigation system, fuel consumption in tracpi
amount of fertilizers and pesticides, etc.)
Input(s) o0 Actual costs of the above measured parameters
o Actual selling price of each crop species
1 Global level
o0 FAOStat (Data for any country in the world)
o AMIS
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Process parameters Process values

1 Calculate aggregated information (ondaily, weekly, monthly,
etc. basis) about amount of water, fuel, seeds, fertilizers, ipe
Functionality cides consumption per crop species
1 Calculate costs and benefits forecast for a crop species (use
the crop rotation plan)

1 Export as a GeoJSON (up tdiant to choose the visualisation)
o graph
0 map
o time series

Input processes
1 FOODIFPCS3 Machinery Tracking

Output(s)

Output for processes

1 FOODIPCSL1 Semantisation Added Value

Connection to other po-
CESSES Input and output for processes

1 FOODIFPCS6 Fertilization planning

1 FOODIPCS)7 Intervention Planning
1 FOODIPCS)8 ParEuropean Crop Statistics
1 FOODIFPCSL0 Recommendations for Crop Rotation
1 FOODIBJGPILOT1.A1 Register treatments
1 FOODIBJGPILOT1.M2Register production
1 FOODIBJGPILOT1.A3 Register irrigation
1 FOODIBJGPILOT1.A5 Register treatment plans
1 FOODIBEJGPILOT1.82 Obtain annual Irrigation and fertilizatio
planning
Connection to the WPS 1 FOODIBEJGPILOT.BO3 Obtai.n precision recomendations
FOODIE pilots i _FOODIEJC—PILOTl.EM Obtain recommendations about harves
ing
1 FOODIBEJGPILOT1.B5 Obtain prediction about awal prodic-
tion
1 FOODIBJCPILOT1.04 Display historical data about production
1 FOODIBJGPILOT2.8B1 Tracking the machinery fleet
1 FOODIBEJGPILOT2.B2 Evaluation beconomic efficiency
1 FOODIBJGPILOT2.02 Periodic satellite remote sensing

Tablel11l: Detailed description of the Economic Statistics process

2.10 Recommendations fofop Rotation

Crop rotation means the deep understanding of theal soil and meteorological situation as well as on the local
crops and their varieties and their needstom the IT side we need following input delivered by local experts:

1 If available a soil map in a scale that fitsthe management of field needs.

1 A model how the crops have to be rotated based onuhderlyingsoil maps or eventually geological or
hydrological maps

1 The farm management system can tell the history of the field and based on the model the crop rotation
recommends crops and the usereaets then the right crop.

1 If no model and no soil map is available, the crop rotation is agricultural know how that comes from the
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user side and has to be defined manually.

Process parameters Process values
Name of the process FOODIEPCSL0 Recommendations for Crop Rotation
. . 1 WinGIS
Computing environment
PEHI 1 DokuPlant

1 Local soil, geographical+weatheimate data+natural growther
guirements(crop rotation models to be developed with localpsu
Input(s) port)
1 Crops, nutrient demand, sustainabilityodels, humus demand:
harvest results, precise for precision farming

f Sustainable crops models based on natural growth requireme
Functionality as well as market possibiliti€sall under economic and ecologic
sustainable conditions

Output(s) 1. Recommendationfor Crop Rotation as a service

Input processes

1 FOODIFPCS1 Vegetation, Water and Moisture Indices Camy
ting
1 FOODIFPCS5 Weather and Precipitation Aggregation

Output for processes

Connection to other po-
cesses FOODIPC6 Fertilization planning

Input and output for processes

FOODIPCS7 Intervention Planning
FOODI®PCS08 ParEuropean Crop Statistics
FOODI®PCS)9 Economic Statistics

FOODIBJGPILOT2.82 Evaluation of economic efficiey
FOODIBJGPILOT2.92 Periodic satellite remote sensing
FOODIBJGPILOT3.83 Planning

FOODIBJCGPILOT3.B4 Realisation
FOODIBJCGPILOT3.80 Statistics

Connection to the WP5
FOODIE pilots

=4 =4 -8 -a-a 44"

Tablel12: Detailed description of the Recommendations for Crop Rotatnocess

2.11 Semantisation Added Value

Ontologies not only enable thgystematic (machine readable) representatiortiod domainrelated definitions,
concepts and processelut they canalsofacilitate the data sharing and federation with different systems th
provision of different views on the datas well as the application of rules (among others), which together with
other semantic technologies can be useful for verifying data constraints and toréifionships based on the
available data (e.g., torfdl or suggest potential relations between data elements).

For instance, farm telemetry tasks addressed in our Czech and German pilots require to select the right machine
for a particular farm, as well as to improve the usage of machinery in a farm fartiaypar situation. In the

same line, crop monitoring tasks addressed in our Spanish and Czech pilots, require the selection of thre right fe
tiliser depending on the particular situation and constraints. The application of ontologies for the representatio
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and storage of the relevant data, plus the application of semantic rules, can provide the basis for implementing
these tasks, in addition to enabling the publication of linked data.

Another task where semantic technologies can prove their usefulnestaiged to the Spanish pilot that requires
access to the most relevant information published by the local government regarding regulations, alerts, laws
and other relevant news for their wine production. Such information is published in the form of rejporsi-

letins) with plain text content and thus sometimes it is difficult and time@suming to find the right information.
Ontologies along with other semantic technologies can serve as the basis to categorise these reports based on
the key terms appearmpin the text, so that users will be able to find easily the most relevant reports.

Finally, another task to be addressed as part of the decision support tools, is the automatic transformation of
non-ontological data into semantic format for their integiam with other datasets. Initially this task will berzo

cerned with the integration of relevant statistical data for the pilots and other future applications, as well as
their publication as linked data. In this context, some of the most relevant stalistiata sources include
EUROSTAT and FAOSTAT. The former is available in semantic format, however, as the latter is available only in
tabular format we will provide the automatic transformation of such data into semantic format.

Process parameters Processralues
Name of the process FOODIEPCSL1 machinery advice for farm telemetry
Computing environment 1 Virtuoso (semantic triple store)

1 Agrovoc thesaurus (branch equipment) for using standard te
to describe the machine type (e.g., harvestensixers, dryers,
etc.)

1 FOODIE ontology plus extensions for modelling

o the machine and its characteristicengchineTypecon-
cept), particularly those that have impact on the fares 1
lemetry tasks. For instance, in a harvester may be
crop type, engingower, number of shakers, dimension
etc.

o the farm and its characteristics (i.esite, plot and ma-

Input(s) agement zoneoncepts).

o the telemetry tasks and activitigas a part of the FOODI
Transport application schema, such amnitoring the
position, fuel consumption, speed and application of-c
tain treatments etg.

1 SWRL rules to specify the conceptual rules from the agri expel
semantic format

1 Input data

0 Machinery descriptions

o Farm descriptions

1 SPARQL queries

Thecomponent will enable to:

1 Advisethe most appropriatemachineto perform the specifiedd-
lemetry taskin a particular farm
Functionality 1 Improve usage and effectiveness of machinery in the fdoyn
providing the most appropriate configuration parameters for-g
en farm daracteristics
1 Provide information if a machine is allowed for given situation ¢
conditions
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Process parameters

Output(s)

Connection to other po-
cesses

Connection to the WP5
FOODIE pilots

Processralues
1 Provide information about the limitations of a given machine
given conditions

1. Advice in the form of textual information, extracted from tt
knowledge base

Input processes

1 FOODIFPCS3 Machinery Tracking
1 FOODIFPCS4 Plot Geometry Verification by Sensor Mea&su
ments

Output for processes

 none

Input and output for processes

 none

1 FOODIBJGPILOT2.81 Tracking the machinery fleet

1 FOODIBJGPILOT2.8B2 Evaluation of economic efficiency

1 FOODIBJGPILOT2.83 Evaluation of machinery passes on t
soil environment

Tablel3: Detailed description of thenachineryadvice for farm telemetry

Process parameters

Name of the process

Computing environment

Input(s)

Functionality

Process values

FOODIEPCSL1 fertilizer advice for crop monitoring

1 Virtuoso (semantic triple store)

1 Agrovoc thesaurus (branch fertilizers) for usgigndard terms to
describe the fertilizer type (e.g., organic fertilizer, phosphateife
lizer, etc.)

1 FOODIE ontology plus extensions for modelling

o the fertilizer (subclass gdroductconcept) and its chara
teristics

o the farm and its characteristics (i.esite, plot and ma-
agement zoneoncepts).

o the crop €ropSpeciesoncept) and its characteristic
(cropTypeconcept)

1 SWRL rules to specify the conceptual rules from the agri expel
semantic format

1 Input data

o Fertilizers descriptions
o Crop descriptions
1 SPARQL queries

The component will enable to:

1 Advise the most appropriate fertilizer for given crop requiremer

1 Provide information if a fertilizer is allowed for a given situati
and conditions

1 Provide information about the limitations oa given fertilizer for
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Process parameters

Output(s)

Connection to other po-
cesses

Connection to the WP5
FOODIE pilots

Process values
given conditions.

1. Advise in the form of textual information, extracted from tt
knowledge base

Input processes

1 FOODIFPCS6 Fertilization planning
1 FOODIEPCS7 Intervention Planning

Outputfor processes

 none

Input and output for processes

 none

1 FOODIBJGPILOT1.82 Obtain annual irrigation and fertilizatio

planning

FOODIBJGPILOT2.82 Evaluation of economic efficiency

FOODIBEJGPILOT1.83.0.1 Obtain precision recommendation

about fertilization

1 FOODIBJGPILOT2.83 Evaluation of machinery passes on t
soil environment

f
f

Tablel4 Detailed description of the machinergdvicefor crop monitoring

Process parameters

Name of the process

Computing environment

Input(s)

Functionality

Output(s)

Connection to other po-
cesses

Process values

FOODIEPCSL1 categorization of pytosanitarybulletins

1 Marketplace (that integrates the semantic annotation service)

1 Phytosanitanybulletins published by public bodies

Thecomponent will enable to:

1 Categorizephytosanitarybulletins based on their content, atthe
ing to them a set of associated semantic annotations ife
ties/terms associated tgemanticvocabulary)
Browsephytosanitary bulletindbased on categories (key tegn
Search fophytosanitary bulletindased on a category (key terms

= =

1. Categorised phytosanitary bulletins

Input processes

1 FOODIFPCS5 Weather and Precipitation Aggregation
1 FOODIFPCS7 Intervention Planning

Output for processes

! none
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Process parameters Process values

Input and output for processes

1 none
Connection to the WP5 1 FOODIBJCGPILOT1.83.03 Obtain precision recommendatior
FOODIE pilots about phytosanitary treatments

Tablel5 Detailed description of categorization oftpytosanitarybulletins

Process parameters Process values

FOODIEPCSL1 Semiautomatic data transformation and publication as

N f th i
ame of the process linked data

Computing environment 9 Virtuoso (semantic triplstore)

I Satistical data initially

Input(s) o FAOSta{CS\ormat)

Semiautomatic transformation ofabular datato RDFormat
1 Publication of the generated data as linked data

=

Functionality

Output(s) 1. FAOStat data in linked data format

Input processes

1 FOODIFPCS)8 ParEuropean Crop Statistics
1 FOODIFPCS)9 Economic Statistics

Connection to otherpro- Output for processes
cesses

! none

Input and output for processes

1 none

1 FOODIBEJGPILOT2.B1 Tracking the machinery fleet
Connection to the WP5 1 FOODIBJGPILOT2.001 Operative aerial remote sensing
FOODIE pilots 1 FOODIRBJGPILOT2.02 Periodic satellite remote sensing

1 FOODIBJGPILOT2.93 Meteorological monitoring

Table16 Detailed description osemiautomatic data transformation ancoublication as linked data

2.12 Yield potential

Yield potential zones are areas with the same yield level within the fields. Yield is the integrator of landscape and
climatic variability and therefore providesefulinformation for identifying management zong), [4]. This pe-

sents a basic delineation of management zones far specific crop management, which is usually based on
yield maps over the past few years. The presence of complete series of yield maps for all fields is raee, thus r
mote sensed data are analysed to determine in field variability of crops thru vegetatimes.

The below described process of the FOODIE platform aims at establishing a general model for yield potential
zones for almost any kind of crop. However, such universality comes at a price. The model is capable to express
significant spatial vari@ns of a crop yield on a plot when distinguishing three kinds of values: below average,
average and excessing average. On the other hand, the model depicts spatial variations within a plotend ther
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fore may be misleading when trying to compare yield zopesveen plots. Simply said, we may conclude that
some area(s) in a plot has significantly lower productivity then another and take such information into the dec

sion making process. On the contrary, we cannot define that it is better to produce a ceoplohA or a plot B.
So far, ESPA repository of LANDSAT satellite images is used as the main datavbichagfers surface refte

tance products, main vegetation indices (NDVI, EVI) and clouds identification by CFmask algorithm. A selection of

scenestom recent 8 years is made faffarm area to collect cloudtree data related to second half of vegetation

period. Yield potential is calculated for separate scenes as the relation of each pixel to mean value of whole field.
In last step all scenes are eobined and median value of yield potential is calculated. After fully operation of

Sentinel 2A/B satellites, calculation of yield potential will be enhanced by these vegetation products.

Process parameters

Name of the process

Computing environment

Input(s)

Functionality

Output(s)

Process values

FOODIEPCSL2 Yield potential

[

f
f
f

= =

= =

PostgreSQt PostGl®iith script developed by FOODIE
Filebased raster system

GeoServer offering an OGC Web Processing Service for giel
tential to the end users as well as end user's applications

Satellite data (LANDSAT, in 2017 including Sentinel 2A/B prod
LPIS data obtained from the national/regional Ministry of Adgic
ture or OpenStreetMap (apigation profile OpenAgrarMap)

Map of crop rotation

Plot Geoméy Verification by Sensor Measurements as definec
section2.4.

Import multispectral satellite data in form of vegetation indiaés
ter surface reflectance prprocessing from ESPA Landsgpos-

tory (Sentinel 2A/B data respectivelgy, at least, visible, near
infrared and infrared spectre for last eight years.

Import LPIS data on plots for which should be the analysis

formed (spatial intersection).

Process yield potential index based on the study of Kleinjan €
[4] Export yield potential as a new kind on management zone
vectorformat.

Vector layer in GML/GeoJSON formats with information on y
potentialas a new kind of management zone
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Process parameters Process values

Figurell: , ASt R LR GSYyGAlIf 2y LX204a Y
within WP5 for verificatiors of the FOODIE development

Input processes

1 FOODIFPCS4 Plot Geometry Verification by Sensor Mea&su
ments

Output for processes

Connection to other po- FOODI®PCS6 Fertilization planning
cesses 1  FOODI®PCS)7 Intervention Planning

Input and output forprocesses

1 FOODIFPCS1 Vegetation, Water and Moisture Indices Camy
ting

FOODI®PCSL0 Recommendations for Crop Rotation
FOODIBJGPILOT2.82 Evaluation of economic efficiency

FOODIBJGPILOT2.01 Operative aeriatemote sensing
FOODIBJGPILOT2.902 Periodic satellite remote sensing

Connection to the WP5
FOODIE pilots

=A =4 =4 =

Tablel7: Detailed description of theYield potential

2.13 Cropland Suitability Analysis

Cropland suitability analysis is a classification process of land tped@ certain useCropland suitability analysis is

based on Modified Analytic Hierarchy ProcessAHB. m-AHPis considered in the evaluation process of maps to be
created based on the specified number of decision points according to the degree desired to be formed. In other
words, it is sufficient for the expert to identify parameter priorities at the beginrihghe modelling.m-AHP teb-

nigue enables us to assign relative weights to the different criteria involved in making a decision on suitability of land
mapping unit for a landise type.Cropland suitability analysis requires to handle both spatial anditaite data in

many data layers. Therefore, it is appropriate to use Netcad Analyst module to exploit its strong capability in handling
spatial data. Thus, an integration of Geographic Information Systems and AHP to land suitability analysis expect to
produce promising resultdn the application processeveral parameters including great soil groups, some other soil
properties soil depth, climate datand digital elevation model should hesed. In weighting of these parameters,
experts opinion will be esstial. Crogand Suitability Analysis should be remodelled for specific crops actually.

Process parameters Process values
Name of the process FOODIEPCSL3 Cropland Use Suitability Analysis
Computing environment 1 Raster File System, calculationNMgtcad suite

Soil Properties

Soil Depth

Great Soil Groups
Climate Data

Digital Elevation Model

Input(s)

aprwODdE
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Process parameters Process values
Several data sources will be integrated to generate necessary parametel

1 Open Lidar Data (Digital Elevation Model)
1 Soil MapData (Sol Properties & Depth)
1 Climate Data (FOODIE Weather Services)

Modified Analytic Hierarchy Procegsovides the ability to calculate land
suitability based on the weighted decision matrix.

Functionality

Figurel2 m-AHP work fbw

1. Vector based data with land suitability calculation result for a spe:
Output(s) cropin GML and/or JSON formats
2. Workflow implemented as an OGC Web Processing Service (WPS

Input processes
1 FOODIFPCS5 Weather andPrecipitation Aggregation

Connection to other po- Output for processes

cesses ! none

Input and Output for processes

 none

e ) T T 1 FOODIBJGPILOT2.8B2Evaluation of economic efficiency
FOODIE pilots 1 FOODIRBJGPILOT2.01 Operative aerial remote sensing
1 FOODIBJGPILOT2.02 Periodic satellite remote sensing
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