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il Conceptual framework

JozZef Stefan Institute

Clear verbal formulation

Definition of

the problem Spatial: field, farm, region, ...

Temporal: growing season, critical
period of growth, ...

owners Roles:

.l Technical, economic, social
Definition of ! !
Farmers
the
Farm constraints Accession, tomato lines,
. rootstock, scions
advisors

Problem [

Example: Water pollution with pesticides.
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Selection of variety

Decision | Definition of the Selection soil management, irrigation
problem decision problem intensity, fertilization intensity...

Selection of correct active substance

State variables

Links between variables

— Modular structure
of the problem Hierarchical structure
Farm
advisors

Senior
scientists

Environmental constraints

Management constraints

List of possible decisions

Definition of
alternatives

Representatives
of interest
groups

Priorities of possible decisions

Technical and economic implementation

Example: Active substance, concentration, time of application.
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Conceptual framework

Decision
analysis

Decision
analysts

Data
management
experts

Modelling
experts

Roles:

Data

-

Data
analysis
and

modelling

Data types: quantitative, qualitative
Data availability: unique, temporal, spatial

Data completeness, missing data

Data management: collection, cleaning,
storage, transfer

J

Single, multi target

Prediction modelling —
Classification,

regression

Evaluation

Decision modelling

Once/many decision

Example: Data mining and qualitative decision modeling



il Conceptual framework
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Decision

user

One-time use

Type of
implementation Frequent use
Users Roles: ; g
Ot propose Paper decision map
‘ \ solutions
Farmers Computer tool
Storage
Farm — e
| advisors Sharing with other users
Students

Example: Phone App, personalized support: Isoproturon
before drainage period with 50% reduced concentration



whilii  Modeling methodology

Stefan Institute

Conceptual framework of DSS| " Architecture of DSS

Problem

Decision

problem

Decision
analysis
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Architecture of DSS

output information

Decision models

modelling results

4[ Outputs ]

steering information

user communication

Data
transformation

| row data flow

o
»

Knowledgebase
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il Modeling procedure

Decision models

Multi-attribute utility models

Multiobjective decision model: Food Loss and Waste

. . Reduction
¢ Soil properties,

¢ Soil management,
Waste Disposal|

e Cropping system,
Cooking intensity|

* Climate, ... Environmental
sustainability-5-Consumers

Systematic structural approach is needed:

e Structuring and braking complex decision problems
into less complex parts that are manageable

e Understanding of the problem
e Communication between experts

Renewable Energy %|

Water use

¢ Obtaining required knowledge

Golden roles of ecological modelling

Decision Sensitivit Final
Verification Y Calibration Validation decision
model analysis model

13



il Modeling procedure
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Mechanistic modelling
Data Mining

—

Data Knowledge discovery from data — -_
s @aasosn)

Problem driven and knowledge based approach === =

Expert based Knowledge prT—

Runoff_by_Saturation

Slope and capping
effects

Hydrological status of
soil

Season

Khiowledge Viedelling Gapping s

Slope Infiltration intensity Capacity

Permeability of

substratum Drained

Depth of substratum

Depth of permeability
disruption

‘ SWHC

Domain experts 14



il Modeling procedure
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Decision models

Decision
model

Multi Criteria
Decision Analysis
(MCDA)

to generate

Multi-Attribute DEX (Decision

Decision Models using

EXpert) integrative
methodology

A

(MADM)

f

Expert based knowledge

DECISIONNVIGHEINING

& File Edit Window Help

§ Mﬂde§ %2 Options £ Evaluation E Charts

~ @ Sustainability for Consumer
@ Economic Aspect of Behavior
-8 Price and Availability
~ @ Price
4 Price of Food
4 Price Promotion
-4 Food Expenditure
4 Availability of Products
~ B Willingness to Pay
-4 Willingness to Pay for Healthy Products
-4 Willingness to Pay For Convenience
.- Willingness to Pay For Environmental Friendly Products

—"":m “- e -3 Vulnerability
-ﬁm mm"'"'— Data m I n I ng i Food Scarcity*(quality and quantity)
en e “-4 Finandal Vulnerability

~-E Social Aspect of Behavior

-4 Produdt Information *(Labeling and other Information)
-4 Education and Information

4 Culture




whii  Modeling procedure

Jozef Stefan Institute

Decision
model
hierarchical decomposition of decision problem definitions of integration rules

Attribute Scale
Climate regulation Low; Medium; High
—Carbon sequestration Low; Medium; High
—Carbon inputs Low; Medium; High

—Potential carbon loss High; Medium; Low
—Qrganic carbon content Low: Medium: High
N20 emissions High; Medium; Low
—Direct N20 emissions High; Medium; Low
—Indirect N20O emissions High; Medium; Low
—CH4 emissions High; Medium; Low
—Artificial drainage No; Yes

—Soil type Organic; Mineral
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EnZ
I Atantic
I Alpine south
[ Continental
I Atiantic
[ Pannonian

I Vediterranean north

analysis

Average weights

Attribute Local Global Loc.norm. Glob.norm.
Primary Productivity

—Soil 19 19 22 22

—Biological activity 26 5 31 7

—pH 50 2 50 3

—C/N ratio 20 1 20 1

—SOM 30 1 30 2

r—Chemical 26 5 31 7

—Macro Elements 33 2 43 3

P 57 1 57 2

K 26 0 26 1

Mg 17 0 17 1

—Other Chemical Attributes 67 3 57 4

25 1 25 1

Salinity 75 2 75 3

—Physical 47 9 37 8

—Structure 50 4 50 4

Bulk Density 41 2 41 2

Rooting Depth 27 1 27 1

Clay content 32 1 32 1

“—Groundwater Table Depth 50 4 50 4
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Integration

output information

Linking modules into operational DSS

user communication

steering information Database

Data

_ row data flow
transformation

Knowledgebase

Decision models

modelling results

4[ Outputs ]
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s Integration

Linking modules into operational DSS

1. Contextual interviews
2. Analysis of available materials (factsheets)

3. Inventory of input parameters

4. Initial design of data input flow

6. Initial design of output parameters and analysis tools

8. Wrap-up in interactive mock-up
9. Validation of DSS

19



RARTMENT OF

it Integration

Jozef Stefan Institute

&‘\r

« NodelS server

int

USER_INDICATOR PRIVILEGES ASSESMENT_INDICATOR_PREFERENCES

INDICATOR PREFERENCES
id id nt

o

> ESMENT!
“INDICATO

« Express web

' framework

L « PostgreSQL

database

it nt

role

USER_ROLES { emai ema
id int [pl
string

password

id nt name

S s « Sequelize ORM

) INDICATOR DESCRIPTIONS
rame string

id 3

. = | —— * Frontend: Angular

" nt

Focus  Auoarrange  Highlight Fro

20



wiéss  Integration

Jozef Stefan Institute

9. Validation of DSS
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THE SOIL NAVIGATOR: A DECISION SUPPORT
SYSTEM FOR THE ASSESSMENT AND
MANAGEMENT OF SOIL FUNCTIONS

Marko Debeljak
JoZef Stefan Institute

Aneta Trajanov, Vladimir Kuzmanovski, Jaap Schroder, Taru Sandén,
Heide Spiegel, David P. Wall, Marijn Van de Broek, Michiel Rutgers,
Francesca Bampa, Rachel E. Creamer, Christian Bugge Henriksen
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THE SOIL NAVIGATOR
Specific objective of the H2020 LANDMARK project

Decision support system that operates at the field level

Provides advices on the management of soils that optimise 5 soil functions

Water '
regulation & Prlmar'y
purification production

Carbon
sequestration

Biodiversity

Nutrient
cycling

ﬁN DMARK - — -

www.landmark2020.eu email info.landmark@wur.nl twitter @Landmark2020




DECISION PROBLEM

Assessing the performance of the five

soil functions

e specific management practices,
e environmental/climatic conditions
e soil characteristics

Medium High
SF performance

Choosing appropriate management
practices that will improve the

performance of the soil functions
under:

¢ climatic conditions
¢ soil characteristics
e management options v Medum o HED

SF performance

ii;; 24
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ARCHITECTURE OF THE SOIL NAVIGATOR DSS

user communication

Graphical user
interface

steering information

row data flow

Data
transformation

Decision models

Knowledgebase

output information

modelling results

\ 4
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DECISION MODELS

Multi-

Multi Criteria Attribute

. . DEX (Decision
Decision

to generate Decision using EXpert) integrative
Models methodology
(MADM)

Analysis
(MCDA)

Attribute
Expert based knowledge Climate regulation
—Carbon sequestration
Carbon inputs
Potential carbon loss

[ r [ Organic carbon content
e [DECISSIGHNIVIOHENING | oo et
e = Direct N20O emissions
b il Indirect N20 emissions
e . . ~CH4 emissions
- we= Data mining Artificial drainage

Soil type
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Enz

[ Avantic
I Alpine south
[ continental
I Atantic
I Pannonian

[ Mediterranean north

Average weights

Attribute Local Global Loc.norm. Glob.norm.
Primary Productivity
—Soil 19 19 22 22
—Biological activity 26 5 31 7
pH 50 2 50 3
C/N ratio 20 1 20 1
SOM 30 1 30 2
—Chemical 26 5 31 7
Macro Elements 33 2 43 3
P 57 1 57 2
K 26 0 26 1
Mg 17 0 17 1
ther Chemical Attributes 67 3 o7 4
CEC 25 1 25 1
Salinity 75 2 75 3
—Physical a7 9 37 8
Structure 50 4 50 4
Bulk Density 41 2 41 2
Rooting Depth 27 1 27 1
Clay content 32 1 32 1
Groundwater Table Depth 50 4 50 4
O
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DECISION MODELS

PRIMARY PRODUCTIVITY
WATER REGULATION and

The capacity of a soil to produce plant biomass for hu
food, feed, fibre and fuel within natural or managed

PURIFICATION
—
Dexi model [P oo (Fig] key m Capacity of a soil to receive, store and conduct w

- Agri

CLIMATE REGULATION and

use, prevent droughts, flooding, erosion and t

P compounds

| e sustq P -
| == CARBON SEQUESTRATION

| e )
| : e Lo Deximodel o Tradeoffs:

e (e o () io c e
‘ { et "m; conseque! e eesEn
|,‘ (] :‘:ll soilin the Carbon sequestration is the capacity of a soil
ETT . . . I

‘yf‘-" . T fase] prod e Where un in a stable form. Climate Regulation is the cap

financialt the amount of GHG emissions from the soil
he rem

( Number of
integration rules

Number of
hierarchical levels

(Number of input
attributes

Number of aggregated
attributes

Total number of
attributes

Soil function models

294
302
301
800
612

25
24
19
39

16
27
21
77
24

42
51

Primary productivity

Nutrient cycling

Climate regulation

Water regulation and purification
Biodiversity and habitat

EquestTation, and MeiUge trage-oms with N0 and ot e
A 3 .

which often dominate GHG emissions from arable soils CET R T E SR

summarized in a DEXi model

ANDMAR

AN DMARK www landmark2020.eu email infi

enhancing climate change.

T )

Mineralization is not seen as the major
limiting factor for nutrient cycling in

Bsferences: Y

- Buage Heviksen, C et o, (2058), ey icicators and Managemen Srsteg e Erid agriculture, apart from rare situations

B croiies” e st Take-home messages NS where it is too dry, too cold or too acid
+ Suggested management practices: iintegrate legumes, permane: B for decomposition. Considering that

i profect s reeive fding from the Exropean Linkon's e

ﬁNDMARK s landmarkz020.eu em

28

K

and cover crops in arable farming; recycle organic matter by incc
promote the use of organic fertilizers; limit the use of pesticides
longer cycles and include as many different crops; where possibl
*  Include biological attributes in soil monitoring programs;
+ Include in the landscape as many as possible and viable non-pro:
Bsferences:
- Rutgers m_etal. (2018) ies for 5ol bi i
- Van Leeuven 1. ot al. (submitted) Modeliing of soi functions for assessing soil quality: Soi

This project s receved furcing from th Esropean Urdors Harizon 2020 resmarct

AN DMARK www_landmark2020 eu email info_lanc

[ o ——

MOst by-products contain less N per
unit P than required by crops, the
provision of sufficient N is deemed key
for effective nutrient cycling. The
model further implies that a successful
nutrient cycling can be countered by
crop failures or the decision to leave
crop residues.

* Threats of soil quality may ask for

adjustments of the management of
soils. Note that management decisions
in favour of nutrient cycling can conflict
with those needed for other soil
functions (Table 1)

476285,

Beferences:
- schroder, 1.1 et ol. (2016),

- Schrader, .1 et al. (2018]
ra etal. (2019)

il use 3
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TRANSFER TO COMPUTER

user communication

Graphical user
interface

steering information Database

Data

: row data flow
transformation

Decision models

Knowledgebase

modelling results

o O
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SOIL NAVIGATOR - VALIDATION

Farmers

5 countries (A, D, DK, UK, IE, F)

Farm advisors

> 90 sites across Europe

S 31
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SOIL NAVIGATOR - GRAPHICAL USER INTERFACE

SoiL NAVIGATOR

Home Decision support system Soil functions Team Publications Tutorials RUN

EVALUATION REFORT ON OPTIMIZED CAPACITIES OF SOK FUNCTIONS

A Decision Support System for
assessing and optimizing soil
functions

The Soil Navigator decision support system (DSS) was developed in the Horizon 2020 project LANDMARK. It
assesses the initial capacities of five soil functions within a field including primary productivity, nutrient
cycling, water purification and regulation, carbon sequestration and climate regulation, as well as
biodiversity and habitat provision. In addition, this evidence based DSS offers targeted solutions and
management recommendations to improve the supply of several soil functions simultaneously and
assisting farmers and farm advisors to make the right decisions for long term sustainability.

Watch video Run Soil Navigator DSS
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GRAPHICAL USER INTERFACE - DATA ENTRY

SoiL NAVIGATOR = =

4 Home / Navigator

& Home Navigator
= Mavigator -
Scenario Germany4bog (new) (& L+ 54 B
Input
Optimization INPUT DATA PAGE4 /4 Agroecosystem
' <o &
Report = = e
Management
B Archive
Unless otherwise specified, all input values are for the specific field and soil measurements are in the 0 to 25 cm soil layer :
Environment
Soil |
Seil physical properties -
Soil type Organic Mineral
e @ Assess soil functions
Soil texture Clay Loam Sand
Clay content - Select - -
Soil crusting/capping Yes @ No
Thickness of organic layer <10cm 10-20 cm @ =20 cm
Potential rooting depth <50 cm (®) 50-100 cm >100 cm
Groundwater table depth © (@) <0.4m 0.4-1.0m 1.0-20m
»2.0m
Soil organic carbon <1 %% 1-3% @ >3 %
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GUI— ASSESSMENT OF THE SOIL FUNCTIONS

INITIALLY ASSESSED AND DESIRED CAPACITY OF SOIL FUNCTIONS

Primary productivity Water purification and regulation Biodiversity and habitat provision Nutrient cycling Climate regulation

ViR (30 NC

Initial and desired capacity Capacity of soil functions

Primary productivity

Pl

=]

Initial

=
B

=]

Flexibility .I 3 t

B

Water purification and regulation

NC
Initial — ° r
= Flexibility -I
Low Medium High
Biodiversity and habitat provision
Assessment of functional indicators Imitial P, o P
Primary productivity 0
Environmentsl conditions FleXIblllty 'I
Soil conditions
Cropping system
Management practices Nutrient i
utrient cycling
Water purification and regulation
Water storage
Drainage and N leaching Initial —» ° &
Run-off and P loss Flexibility -I
Biodiversity and habitat provision
| Notrnis
| Eiclogy Climate regulation
—— Structure
— Hyaroisgy
- o o Initial Ty -
Nutrient cycling
Mineralisation Flexibility I r

Nutrient recovery

Nutrient harvest index

Climate regulation
Carbon sequestration

|

Reduction of N2O emissions



GUI— ASSESSMENT OF THE SOIL FUNCTIONS

INITIALLY ASSESSED AND DESIRED CAPACITY OF SOIL FUNCTIONS

Primary productivity

Water purification and regulation

Biodiversity and habitat provision

Nutrient cycling

Climate regulation

Initial and desired capacity

Pl

3

Wi

il

3]

B

Q

M

C

il

Lowr Medium

Assessment of functional indicators

Primary productivity

Water purification and regulation

Bicdiversity and habitat provision

Nutrient cycling

Climate regulation

|

High

Environmental conditions
Soil conditions

Cropping system
Management practices

‘Water storage
Drainage and N leaching

Run-off and P loss

Mutrients
Biclogy
Structure

Hydraology

Mineralisation
Nutrient recovery

Nutrient harvest index

Carbon sequesiration

Reduction of N2O emissions

Initial

Flexibility

Initial

Flexibility

Initial

Flexibility

Desired

Importance

Initial

Flexibility

Capacity of soil functions

Primary productivity

Water purification and regulation

< © -
Biodiversity and habitat provision

Nutrient cycling

=< . 0
+ + - 3 A
T T T T '
Climate regulation
& @



GUI— SUGGESTIONS FOR IMPROVEMENT OF SELECTED SF

EVALUATION REPORT ON OPTIMIZED CAPACITIES OF SOIL FUNCTIONS

Primary productivity Water purification and regulation Biodiversity and habitat provision Nutrient cycling Climate regulation

@

Initial, desired and achieved capacities Initial and optimized functional indicators

Primary productivity

Environmental conditions:

PP ; .
Soil conditions:
Cropping system
Management pracfices
WR

Water purification and regulation

Water storage:
= — e

Run-off and P loss
NC

Biodiv

sity and habitat provision

Mutrients:

Biology
Structure
Hydrology

CR

Low Medium High
Nutrient cycling

Mineralisation
Mutrient recovery

Mutrient harvest index

Climate re
= Reduction of M20 emissions:
= Reduction of CH4 emissions:

= Management recommendations

o | [ )

Requirements for compliance with national law and cross-compliance with GAEC and SMR

\ this link this link this link j




SOIL NAVIGATOR
Open access: www.soilnavigator.eu

SOI L N AVIGATOR Home Decision support system Soil functions Team Publications Tutorials RUN

FanLrATION RERCRT OMOPIRIZID CAPRCITIES OF 00, iy METIONS

A Decision Support System
for assessing and optimizing
soil functions

The Soil Navigator decision support system (DSS) was developed in the Horizon 2020
project LANDMARK. It assesses the initial capacities of five soil functions within a field
including primary productivity, nutrient cycling, water purification and regulation,

carbon sequestration and climate regulation, as well as biodiversity and habitat

Tg
i i E § 4 Eg
- 3 3 5 g = ¥ 3
i ] 5 ! 38 =
5 a i ¥ R
1 - H 5 3 a8

£ i i

3 8 g =

& 5 & g

® - = L3
a 2
F [,
= o

provision. In addition, this evidence based DSS offers targeted solutions and
management recommendations to improve the supply of several soil functions
simultaneously and assisting farmers and farm advisors to make the right decisions for

long term sustainability.

Watch video Run Soil Navigator DSS
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http://www.soilnavigator.eu/

SUPPLEMENTING MATERIALS

Video tutorials (English, French, German, Danish):
http://videolectures.net/soil english tutorial/

A ~ Institut
videolectures TR rr T L[ R X 5

©
exchange ideas & share knowledge

United Nations +  UNESCO Chair o Open Technoiogies
+ %or Open Educational Resources
Cultursdl Organization < and Open Leaming

HOME » BROWSE LECTURES  PEOPLE « CONFERENCES » ACADEMIC ORGANISATIONS « EU SUPPORTED « BLOG » ABOUT US

! Event: Conferences » Other » Soil Navigator

View order

'® Overview
./ Hot
' Popular
') Just published
) Recent
') Top Voted

Soil Navigator

This page - Soil One of the 3 main pillars of the Landmark project was the development of a Decision Support Tool (DSS) for farmers and farm advisors, which we call
RN Navigator - the Soil Navigator DSS (Debeljak et al., 2019). The Soil Navigator is an agricultural decision support system (DSS) for assessing and optimizing soil
A1 functions. Most agricultural DSS are focused on short-term goals for the next growing season, such as increasing plant available nutrients or
Soil Navigator, optimizing crop yield, whereas other important soil functions such as water purification and regulation, carbon sequestration and biodiversity provision
¥ .. |introduction are neglected. Making the right management decisions for long-term sustainability is therefore challenging, and farmers and farm advisors would
;Y greatly benefit from an evidence-based DSS targeted for assessing and improving the supply of several soil functions simultaneously. The Soil

Sea_rch \/xdgoLectures Navigator DSS provides a menu of user-friendly soil management strategies to manage the soil functions on individual fields on the farm (local scale).
— zg::lme senes - The menu is stratified by pedo-climatic zones, land uses ( cropland and grassland) and farming systems.

Google Vizier: A Categories
Service for BlackBox Top » Earth Sciences
L1 Top » Life Sciences

Category: Machine Top » Computer Science

o

ammEmEeex | earning - P
1 m ‘JE — B = [ 2]
- w-—-—- : E 4
- . e o

Soil Navigator DSS

=1 view,-095 7 L W)

000 Vi) 00245
Soil Navigator, English tutorial Il Soil Navigator, French tutorial BB Soil Navigator, German Soil Navigator, introduction

tutorial
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http://videolectures.net/soil_english_tutorial/

SUPPLEMENTING MATERIALS

Methodological paper

;‘ frontiers
INn Environmental Science Soil Processes

A secTion ABOUT ARTICLES RESEARCH TCPICS FOR AUTHCRS ~ EDITORIAL BOARD O @ .‘ ARTICLE ALERTS

¢ Articles Assessment and Modeling of Soil Functions or Soil-Based Ecosystem Serv

Problems View all 8 Articlas »

ORIGINAL RESEARCH ARTICLE ,.)
Front. Enwiron. Sci., 05 August 2019 | https://doi.org/10 338%/fenvs 201900115

Check for
updates

A Field-Scale Decision Support System for Assessment and
Management of Soil Functions

3 Marko Debeljak!’, Aneta Trajanov’, Vladimir Kuzmanovskil, Jaap Schréder?, &, Taru Sandén?, Heide Spiegel®,

David P. Wall®, Marijn Van de Broek®, Michiel Rutgers?, ? Francesca Bampa’, Rachel E. Creamer’ and Christian
B. Henriksen?®

§ 39
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SUPPLEMENTING MAT

Soil functions research papers

‘ORIGINAL RESEARCH ARTICLE

m

Chack for
Updates.

Front. Environ. Sci, 17 May 2019 | https://doi org/10 3389/fenvs 2019 00058

Development of an Agricultural Primary

Productivity Decision Support Model: A Case Study
in France

&, Taru Sandén®,
Calypso Picaud®,

Aneta Trajanov?3, Heide Spiegel’, Vladimir Kuzmanovski?,

Christian Bugge Henriksen® and x Marko Debeljak®>

Nicolas P. A. Saby*,

SoilUse

BRITISH
SOCIETY

&

F SOIL
SCIENCE

and Management

SPECIAL ISSUE PAPER

o] Open Access @ @

Harvesting European knowledge on soil functions and land
management using multi-criteria decision analysis

Francesca Bampa &, Lilian O'Sullivan, Kirsten Madena, Taru Sandén, Heide Spiegel, Christian Bugge
Henriksen, Bhim Bahadur Ghaley, Arwyn Jones, Jan Staes, Sylvain Sturel ... See all authors

First published: 25 February 2019 | https://doi.org/10.1111/sum.12506 | Cited by: 4

@®O®O®

The elusive role of soil quality in nutrient cycling: a review

SoilUse

and Management

Review Article 3 Open Access

J.J. Schroder g, R. P. O. Schulte, R. E. Creamer, A. Delgado, J. van Leeuwen, T. Lehtinen, M. Rutgers, H.
Spiegel, J. Staes, G. Toth, D. P. Wall

First published: 16 September 2016 | https://doi.org/10.1111/sum.12288 | Cited hy: 12
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ERIALS

ORIGINAL RESEARCH ARTICLE
Front. Environ. Sci., 22 August 2019 | https://dol.org/10.3389/fenvs. 2019.00113

()]

Chegk for
updates

Modeling of Soil Functions for Assessing Soil
Quality: Soil Biodiversity and Habitat Provisioning

Jeroen P. van Leeuwen?,

Rachel E. Creamer?, Daniel Cluzeau®, x Marko Debeljak®, Fabio Gatti®,
Christian B. Henriksen®, Vladimir Kuzmanovski?, Cristina Menta®, Guénola Péres’, Calypso Picaud®,
Nicolas P. A. Saby*, Aneta Trajanov?, Isabelle Trinsoutrot-Gattini?, ;:"‘f Giovanna Visioli® and Michiel
Rutgers*
. 4 Regional Environmental Change
Regional i - February 2019, Volume 19, Issue 2, pp 325-337 | Cite as

Environmental -
—

Using data mining techniques to model primary
productivity from international long-term ecological
research (ILTER) agricultural experiments in Austria

P

Authors Authors and affiliations

Aneta Trajanov [+, Heide Spiegel, Marko Debeljak, Taru Sandén

Assessing the climate regulation potential of agricultural soils using a decision support tool
adapted to stakeholders’ needs and possibilities

Marijn Van De Broek® , Christian Bugge Henriksen, Ghaley Bahadur Bhim, Emanuele Lugato, V1 zmanovski,

Aneta Trajanov, Marko Debeljak, Taru Sandén, Adelheid Spiegel, Charlotte Lore Marie Decock, Rachel Creamer and Johan Six
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‘whoitnt®  Final remarks

Methodology for development DSS in agriculture is confirmed.
Following modelling procedure is required.

Large synergistic effects between data driven and knowledge
driven modelling.

Advanced information technology is needed for integration of
modules into DSS.

Knowledge of Ul-UX design of interface is crucial.

Digitalization and application of artificial intelligence stimulate fast
development of DSS in agronomy.

Development of DSS in agronomy is transdisciplinary task.

Thank youl!
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