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Today's agriculture
Is increasingly facing major
challenges:

= |t leaves little room for
biodiversity.

' .. = |t consumes resources at the
expense of sustainability.

= |t is often not prepared for
the impacts of climate
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Digitalization and new technologies open up new possibilities ﬁ@y
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future:

security,

» replace large, uniform fields
with diverse landscape
structures,

= use the advantages of new
knowledge-based and digital
production systems.



A social-cyber-physical system lens
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A social-cyber-physical system for planning and managing
ecosystem services in agricultural landscape
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Digital agricultural knowledge and information system (DAKIS)

The collected data, together
with market information, is

being put into a digital system
. that supports decision making.




Agriculture and digitalization:
Synergies through emerging technologies

The system connects data,
information and actors with
each other and provides
recommendations on how to
| sustainably adapt our

~ agriculture.




A social-cyber-physical system lens for functions of DAKIS
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A social-cyber-physical system lens for components of DAKIS

Cyber-physical
interactions

Social-physical
interactions

Social-cyber
interactions

Farmer

Spatio-temporal monitoring (satellite,
UAV, sensors)

GIS into subfield and field level
Rule-based Al system
Agroecologocal model

Microclimate model

Biodiversity model

Agroeconomic model to support farm
decision

Farm management and information
system (FMIS)

Graphical user interface (GUI)
Farmer'’s preferences and objectives
Scenarios to support decision

Stakeholders

Ecosystem services damand mapping

Agroeconomic model to support policy

Sustainable impact assessment
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DAKIS prototype
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Provision of ESS and biodiversity with stable incomes for farmers.
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Monitoring of production, biodiversity and ecosystem services
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Monitoring of production, biodiversity and ecosystem services
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Monitoring of production, biodiversity and ecosystem services : j @
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e T Potential to biodiversity

Impact assessment

Scenario setup

Objectives specification

Sensors
Biodiversity model

Collaboration

Data update
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Support for communication and collaboration
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Decision support for farm operation and management
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Land use & management

suggestions "
Field 3

Impact assessment

Scenario setup

Objectives specification

Data update e g 3 N
Field 2

Land use & management suggestions > My objectives

DAKIS will provide some suggestions how to improve the delivery of ecosystem

services, biodiversity and/or profits on your fields. More information

Select fields: +/ Field 1

Which objectives are you most interested in?

Farmer'’s preferences
and objectives

Erosion control Biodiversity Collaboration
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How much gross margin reduction are you willing to accept to achieve the desired objectives? ' ———@

What can be potential benefit of gross margin reduction for me?
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Decision support for farm operation and management Zﬁ@g
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Conclusion

Challenges to the real-world applicability of digital decision support system

Digitalization should go beyond to just replace manual process with digital ones

But rather transform the way farm-actors use and integrate multiple flow of information

and lead to sustainably managed agricultural landscape

A social-cyber-physical system lens can help systemic change

DAKIS embeds the consideration of ecosystem services, biodiversity, and sustainability into

farmers’ decision-making toward multifunctional and diversified agriculture

= Future uptake is not only from individual farmer, but also industry and policy players
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Thank you for your attention!

Contact: cheng.chen@zalf.de
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Digital Agricultural Knawledge and Information System

https://adz-dakis.com
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Back-end: Biomass potentials

Marco Donat (ZALF)

Soil points

High soil quality

Moderate soil quality at slope
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|Identification of biomass
potentials at subfield level at
the Dahmsdorf site




Back-end: Erosion control potentials

Marvin Melzer (ZALF)

»

L 3
~

Waterbodies

Climate Relief Soil

|dentification of potential to reduce
soil erosion and erosion hotspots at
subfield level for four landscape
windows (5x5 km) in Brandenburg
and Bavaria

\_ J
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Back-end: Biodiversity potentials

. Armeriamaritima ~ §
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Floristic biodiversity
= Neural Network Model

2. Campanula patula

3. Cirsium oleraceum

4. Daucus carota

Selected Indicators First results using neural network model

L Bird community ~ Soundscape ecology
Faunistic biodiversity

= Bird, frog & land animal Lk o 5
recorders Te b : i
X

22



Back-end: Spatially explicit demand for ES

Carmen Schwartz (ZALF)

Opportunity to identify demand for ES and biodiversity
by societal actors and inform farmers
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Back-end: Collaboration potential: Agent-based modeling d; ﬂ

Mostafa Shaaban (ZALF)
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Back-end: Agroecosystem and bioeconomic modelling
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DAKIS data flow

Landwirt beauftragt die Generierung von Landnutzungs- und Handlungsempfehlungen

Core application holt sich die Daten von einem FMIS oder von INVEKOS und startet

Startet diverse tools (Reasoner, Simplace, ... =& Ertrag/Erosion, Hecken etc.) und futtert die Datenbank

mit Zugriff fir FMIS und MODAM.

Core Application
SN

% 1

REST API

/
Prototype GUI Data Integrator
Model
(Tech Demo only!) (Model)

(Common result
database)

Request ol

|

Internal Application Data
(Madel)

REST API

3
/\

Dss
(Reasoner + Optimizer)

z.B. FMIS

External Data Sources
(InveKos, Soil Estimation...)

External Data Sources
(WPs Data)

z.B. MODAM
MIRO GUI

External Simulation Models
(MODAM, SIMPLACE, ABM)
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More in DAKIS

Sensor Platform Database Al system

Max Frohberg (IHP) Sebastian Moéller DFKI
Hochschule Osnabriick
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