AGRISENS DEMMIN 4.0

APPLICATION OF REMOTE SENSING TECHNOLOGIES FOR DIGITIZATION
IN CROP PRODUCTION

Establishment of experimental fields for
digitization in agriculture
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DEMMIN Farmers

Project expected for: 02/2020 - 01/2023 + 2 years
3.6 Mio €
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OBJECTIVES

Presenting the concept of AgriSens DEMMIN 4.0

Showing the potential of TERENO infrastructure for a success story -
DEMMIN as part of TERENO - NE

Implementing TERENO infrastructure for thematic research = agriculture
Linking TERENO research to end user - farmer / authorities
Supporting long-term perspectives of TERENO infrastructure in DEMMIN

Linking external partners to TERENO observatory

Linking DEMMIN observatory to national / international initiatives
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RADIATION USED FOR REMOTE SENSING
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DEMMIN - METHOD DEVELOPMENT + VALIDATION
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3RD PARTY FUNDING FOR GFZ (WG TERENO) USING

TERENO INFRASTRUCTURE AT DEMMIN

e Since GFZ is part of TERENO at DEMMIN = 9, 3rd party funded projects

- 3 national projects ~0.75 Mio €
- B EU/ H2020 projects ~ 0.85 Mio €
- 1 contract research ~0.40 Mio €

 Based on DLR+TERENO network data = unique data source
 DLR published archive data - going back to 2006, via TERENO Data Portal

* DEMMIN is contributing to international initiatives

Challenges

* Most projects are application-oriented

 Balancing TERENO objectives and project-specific objectives




DEMMIN IN INTERNATIONAL INITIATIVES

ECEOGLAM
Global Agricultural Monitoring

Objective

- Strengthen the global agricultural monitoring,
- By using remote sensing technologies

Estimation of crop production

Improving weather forecast

JECAM

Joint Experiment for Crop Assessment and Monitoring

- development of monitoring and reporting protocols and best practices
- for a variety of global agricultural systems.




AGRISENS DEMMIN 4.0 - CONCEPT

WP1: Initial situation of the WP2: Data Innovation WP3: Vegetation, Soil,
digitization of farms Pool Climate & Environment

WP 1.1 status of digiization WP 2.1 data fusion WP 3.1 climate & weather
WP 1.2 geoinformation WP 2.2 UAV parameter WP 3.2 soil analysis

WP 1.3 on farm research WP 2.3sensornetworks | WP 3 3vegetation analysis
WP 1.4 connectvity WP 2.4 citizen science WP 3 4 emission monitoring
WP 1.bdigiization strategy

Economic
adwisory of
the case
studies

-ase Studies
WP 6.3 Public Relafion & Capacity Building

WP 6.4 Workshops

Case Studies

P

Management of

2

WP 6.2

-LJ AP 2.5. Smart Open Datacube

WP3: usability analysis WP6: services

WPT: coordination
WP 6.1 Communication

WP 5.1feasibility studies WP 6.1 Sentinel-Services
WP 5.2 scalability analysis WP 6.2 UAV Services
WP 5.3 uncerteinties WP 6.3 Farm App

Knowledge and
Technology Transfer
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ASSESSMENT OF THE INITIAL STATUS OF THE DIGITIZATION OF @

FARMS

Objectives: Assessment of the initial status of the digitization of the farms cooperating with AgriSens
DEMMIN 4.0

Motivation: « Status to be captured for experimental field
* Definition of main topics for the experimental field
* "listening" to farmers' problems

* Establishment/deepening of bilateral contacts
Realization:

Degree of operational Extent and character Extent and character of Descriptive capturing of Digitization strategies for
digitalization the use of geo-information on farm research (OFR) interfaces practice transfer
in plant cultivation approaches

* Surveys, bilateral talks
* OFRtests

* Establishment/deepening of bilateral contacts

Innovation transfer: Workshops, training material, publications
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DATA INFRASTRUCTURE AGRISENS DEMMIN 4.0

Objectives: Providing methodological and technical prerequisites for efficient data processing

Motivation: Easy data access for all partners of the experimental field

* Development of methodological foundations
* Development of a data infrastructure for AgriSens DEMMIN 4.0
» Connection to external data platforms - e.g. TERENO TEODOOR

Realization : @

WP 2.1 (GFZ, JMU, JKI) WP 2.2 (MLU, HSNB) WP 2.3 (DLR, FSU, GFZ, MLU) WP 2.4 (FSU, DLR) WP 2.5 (JMU, GFZ, DLR)
Satellite data fusion UAV-Parameter Sensor network Citizen Science Smart Open Data Cube

* Integration of different » Acquisition and Providing the Development of a Structure of the data
data sets to high- processing of high- environmental prototype of a portal
resolution, spectrally resolution point cloud monitoring network data FieldMApp Integration of
or information- data Linking with FE data Goal: Possible processing methods
technically validation digitization of local data access
synchronized and knowledge of farmers
temporally very dense .
data set

MULTISPECTRAL

Innovation transfer: Workshops, conferences, publications
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VEGETATION, SOIL, CLIMATE & ENVIRONMENT

Objectives: Derivation of agricultural parameters from climate and remote sensing data

Motivation: .

Development / further development of methods for the derivation of parameters
Providing extensive data as a basis for the fields of application

Realization :

WP 3.1 (DWD, DLR, GFZ) WP 3.2 (JKI, GFZ, MLU)

WP 3.3 (DLR, FSU, JKI) WP 3.4 (GFZ, MLU)
Climate & Weather

Soil analysis and protection Vegetation analysis

* Analysis of environmental .
measurement data

Emission monitoring
Estimation of soil .

Acquisition & modelling of .
parameters

Acquisition & modelling of
vegetation dynamics

GHG emissions

* Estimation of vegetation .

Determination of the influence
parameters

of different factors

1 1 1

CO2 CH4 H20
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CASE STUDY 1: YIELD ESTIMATION

Objectives: Development of an information product "yield estimation”

Motivation: * Yield as a key target for agriculture
*  Optimum acquisition of site-specific conditions
* Building on previous projects (e.g. AgriFusion)

Realization:

Vegetation monitoring / Recording of site-specific differentiation Multitemp. yield expectation /
vegetation modelling yield potential hypothetical N balance
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Innovation transfer: Workshops
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FRIEDRICH-SCHILLER-|

UNIVERSITAT
ENA

A CASE STUDY 2: SUSTAINABLE FIELD MANAGEMENT

Objectives: Development of an information product "reduced yield areas"

Motivation: * Compensation for lack of qualified staff
* Yield stabilisation through demand-oriented use of resources
* Reduction of NH3 and NOx concentration, improvement of groundwater quality
* Support for the Common Agricultural Policy (CAP) after 2020.

Realisierung;:

\
Algorithm for mapping Extension of
vegetation anomalies anomaly areas \

_ _ reduced
[ Soil mapping —>| yield areas

)

Algorithm for the analysis
of soil parameters

Digitized location-
based knowledge gTe
(e.g. area type) % &
App ,FieldMApp*“ —I> @
APs2 &3 )

Farm companies: Daberkower Landhof AG, Gorminer Landwirtschaftsbetrieb "Peenetal”
Innovation transfer: Workshops
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CASE STUDY 4: IRRIGATION

Objectives: Providing maps for site specific irrigation

Motivation: * Request for optimization/ automization of irrigation
* Resource efficient use of water
*  Optimizing yield

Realization:
Data fusion Method development Test / Validation
Mapping vegetation anomalies Test / Validation
Soi water modelling Economic analysis

Implementation of weather forecast

Implementation of ,smart“ sensor networks

Link to irrigtaion software products

Farm companies: : Bentziner Ackerbau GmbH

Innovation transfer: Workshops, information products, technology partner
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DISSIMINATION AND TECHNOLOGY TRANSFER

Objectives: dissemination of the knowledge and technologies developed in AgriSens DEMMIN 4.0

Motivation:  Making knowledge / technologies accessible
* lIdentifying the potential for optimised geodata use
* Feedback from practice on the further development of the experimental field

Realization:
WEB Workshops exhibition Teaching and information Services
participations material
- With farmers - DLG Feldtage - flyers - Services based
- Agricultural - Agritechnica - Cooperation with on AgriSens
consultants training platforms (e.g. DEMMIN 4.0

Conferences KONSAB, Copernicus
- plant production Basics)
conference
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EDUCATION IN REMOTE SENSING

Knowledge & Technology Transfer Projects

SAPIENS KONSAB

WEBINARS & EVENTS
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EDUCATION IN REMOTE SENSING

SAPIENS

Agriculture
Planning
Nature conservation
Industry
Energy

administration
state offices
ministries
decision maker
NGOs
journalists

KONSAB

Agriculture

Smart farming
Forestry

Sustainable management

Farmer
forester

consulting companies




VISIONS FOR AGRISENS DEMMIN 4.0

Benefits of satellite data for users and present in society
Structures for easy access to this information have been established

New satellite systems and methods based on them continuously provide a
wide range of information - e.g. on plants and soil.

Establish links between in-situ measured data (DEMMIN/TERENQO) with RS
data

- for method development

—> for validation

Competences in handling FE data have found their way into agricultural
practice

Strengthen DEMMIN for new projects e.g. TERRA-LAB/TERENO 2.0
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Contact:
Dr. Daniel Spengler
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