
�����������	
� ��
 �
����	�
������������������
����� ���������� ������
�

Experience with the use of different model
types within an interactive decision
support system to climate change

adaptation of agriculture
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The use of land resources is changing in time
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The use of land resources is changing in time

Most important driving forces:

• Increasing demand and rising prices
for energy, fuel, food and feed

• Climate changes
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What we can observe in the last years?

• Trend to closer crop rotations
(concentration on a few cash and energy crops)

• Large scale forest conversion
(from pure to mixed forest stands)

• Change of the tillage system in agriculture
(from conventional to no-tillage system)

• Increasing interest to irrigation

Land Cover changes are rather seldom !



�����������	
� ��
 �
����	�
������������������
����� ���������� ������
�

The central questions for the future��

How we can manage our regional land and water
resources in a sustainable way ?

What are the best management practices to 
converge to this ambitious objective ?
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• New generations of interactive usable 
decision support systems to support 
sustainable resources management

�3�U�H�U�H�T�X�L�V�L�W�H�V���I�R�U���D���V�X�V�W�D�L�Q�D�E�O�H���3�U�H�U�H�T�X�L�V�L�W�H�V���I�R�U���D���V�X�V�W�D�L�Q�D�E�O�H���3�U�H�U�H�T�X�L�V�L�W�H�V���I�R�U���D���V�X�V�W�D�L�Q�D�E�O�H���3�U�H�U�H�T�X�L�V�L�W�H�V���I�R�U���D���V�X�V�W�D�L�Q�D�E�O�H��
�U�H�V�R�X�U�F�H�V���P�D�Q�D�J�H�P�H�Q�W���U�H�V�R�X�U�F�H�V���P�D�Q�D�J�H�P�H�Q�W���U�H�V�R�X�U�F�H�V���P�D�Q�D�J�H�P�H�Q�W���U�H�V�R�X�U�F�H�V���P�D�Q�D�J�H�P�H�Q�W��

• Better knowledge on landscape functions

• Better skills and tools for the integrated 
impact assessment of land use and 
climate changes 
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In general we can distinguish two types
of DSS:

• DSS which are based on models, which
discribe the impacts of changes qualitative 
(mostly expert or rule based models).

• DSS which are based on process oriented
or statistical mathematical models
(quantitative models). 
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www.landcare2020.dewww.landcare2020.de

LandCaReLandCaRe--DSSDSS
An interactive usable GIS and model-based knowledge  and decision 

support system for climate change impact assessment  and adaptation of 
agriculture to climate change

Land, Climate and Resources 
(LandCaRe)
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www.landcare2020.dewww.landcare2020.de

Vortragender

LandCaRe
2020

Funded by the Federal 

Ministry for Education and 

Research, Germany

Interdisciplinary project conducted by 5 

German institutions

including the research fields of

meteorology, ecology, agronomy, socio-

economy, modelling and computer science

The Project LandCaRe 2020

Duration of Project:

Nov 2006 – March 2010

climate

DSS

ec
ol

og
y

ec
on

om
y

LandCaRe 2020: Land, Climate and 
Resources – Foresight and Potentials 
in Rural Areas under Regional Climate
Change                                               
(managed by Barbara Koestner, TU 
Dresden)
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�6�R�P�H �U�H�P�D�U�N�V �W�R���W�K�H �F�R�Q�F�H�S�W
�R�I���W�K�H �/�D�Q�G�&�D�5�H���'�6�6 �L�Q��
�J�H�Q�H�U�D�O
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www.landcare2020.dewww.landcare2020.de

The LandCaRe-DSS is a GIS and model based information  and 

decision support system for strategic planning to support farmers 

and regional stakeholders to find cost effective sol utions to adapt 

the agriculture on climate change in rural areas

Central Objective of the LandCaRe-DSS

• improved knowledge on the past and future climate change i n the respective region

• assessment of the potential ecological and economical i mpacts of climate change on 
farm and regional scale

• knowledge on potential agricultural climate adaptation strategies

• suitable tools for interactive simulations to compare alt ernative climate change

adaptation strategies for agriculture

It provide
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LandCaRe-DSS – overview (oversimplified)
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Model - GIS - Coupling
GIS maps

LandCaRe-DSS models
GIS-Interface

Weather/Climate, Parameter, Management

Simulation  results

GIS-Interface

Soil quality index

DGM

Hydromorphy
Soil type

Slope

Yield of winter wheat

YIELDSTAT
MONICA

Irrigation water demand
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•Interactive (the user decides which simulations and 
calculations to execute and runs almost all models by himself) 

•Dynamic (a large variety of simulations can be run, analysed 
and compared by the user. The chosen preconditions will 
affect the simulation result)

•Spatial-oriented (the user chooses the desired level of detail 
by zooming between regional or farm level. Based on this 
choice different models will be activated for execution)

•Web-based (central support, control and update of the entire 
DSS software and all supporting data)

•Extendable (open for further add-ons; frequent update of 
information, knowledge and data)

LandCaRe-DSS - main characteristics

�/�D�Q�G�&�D�U�H���'�6�6 �Z�R�U�N�V �Z�L�W�K �G�L�I�I�H�U�H�Q�W���F�O�L�P�D�W�H �V�F�H�Q�D�U�L�R�V �D�Q�G��
�G�L�I�I�H�U�H�Q�W���U�H�J�L�R�Q�D�O�L�]�D�W�L�R�Q �P�H�W�K�R�G�V ���:�(�7�7�5�(�*�����6�7�$�5�����&�/�0��
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�2�Q�H���R�I���2�Q�H���R�I���2�Q�H���R�I���2�Q�H���R�I���W�K�H�W�K�H�W�K�H�W�K�H �P�R�V�W�P�R�V�W�P�R�V�W�P�R�V�W �L�P�S�R�U�W�D�Q�W�L�P�S�R�U�W�D�Q�W�L�P�S�R�U�W�D�Q�W�L�P�S�R�U�W�D�Q�W �S�U�R�E�O�H�P�V�S�U�R�E�O�H�P�V�S�U�R�E�O�H�P�V�S�U�R�E�O�H�P�V �L�Q���L�Q���L�Q���L�Q���W�H�U�P�V�W�H�U�P�V�W�H�U�P�V�W�H�U�P�V �R�I���R�I���R�I���R�I��
�F�O�L�P�D�W�H�F�O�L�P�D�W�H�F�O�L�P�D�W�H�F�O�L�P�D�W�H �L�P�S�D�F�W�L�P�S�D�F�W�L�P�S�D�F�W�L�P�S�D�F�W �D�V�V�H�V�V�P�H�Q�W�D�V�V�H�V�V�P�H�Q�W�D�V�V�H�V�V�P�H�Q�W�D�V�V�H�V�V�P�H�Q�W �D�Q�G���D�Q�G���D�Q�G���D�Q�G���G�H�F�L�V�L�R�Q�G�H�F�L�V�L�R�Q�G�H�F�L�V�L�R�Q�G�H�F�L�V�L�R�Q �V�X�S�S�R�U�W�V�X�S�S�R�U�W�V�X�S�S�R�U�W�V�X�S�S�R�U�W��������

�(�[�S�R�V�X�U�H �D�Q�G���G�L�V�V�H�P�L�Q�D�W�L�R�Q �R�I��
�X�Q�F�H�U�W�D�L�Q�W�L�H�V

�6�R�O�X�W�L�R�Q���I�R�U �W�K�L�V �S�U�R�E�O�H�P��

�0�X�O�W�L���(�Q�V�H�P�E�O�H���D�Q�G���0�X�O�W�L���0�R�G�H�O��
�6�L�P�X�O�D�W�L�R�Q�V
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Projection of the development of climatic water balance by useof different               
climate regionalization methods and different climate scenarios

Excample: Meteorol. Station Dresden -Klotzsche 

�6�7�$�5����

�:�(�7�7�5�(�*���$���%

�:�(�7�7�5�(�*���%��
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�2�Y�H�U�Y�L�H�Z���R�I���W�K�H���L�P�S�D�F�W���D�V�V�H�V�V�P�H�Q�W���P�R�G�H�O�V���X�V�H�G���L�Q���W�K�H���2�Y�H�U�Y�L�H�Z���R�I���W�K�H���L�P�S�D�F�W���D�V�V�H�V�V�P�H�Q�W���P�R�G�H�O�V���X�V�H�G���L�Q���W�K�H���2�Y�H�U�Y�L�H�Z���R�I���W�K�H���L�P�S�D�F�W���D�V�V�H�V�V�P�H�Q�W���P�R�G�H�O�V���X�V�H�G���L�Q���W�K�H���2�Y�H�U�Y�L�H�Z���R�I���W�K�H���L�P�S�D�F�W���D�V�V�H�V�V�P�H�Q�W���P�R�G�H�O�V���X�V�H�G���L�Q���W�K�H���/�D�Q�G�&�D�5�H�/�D�Q�G�&�D�5�H�/�D�Q�G�&�D�5�H�/�D�Q�G�&�D�5�H���������'�6�6�'�6�6�'�6�6�'�6�6

�[�[�[�[

�[�[�[�[

�������P�R�G�H�O�V �D�U�H �L�Q�W�H�J�U�D�W�H�G �X�S���W�R���Q�R�Z
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• The DSS is programmed as Open Source in C++ 
and use Open Source Software (QT, GSL, HDF, 
...) so much as possible.

• Besides the traditionally “Windows Icon Menu 
Pointing Interface” (WIMP) we use a further User 
Interface, the “Zooming User Interface (ZUI)“.

• The LandCaRe-DSS prototype was developed by
the ZALF-research group. The transfer into a 
Web-based DSS system was realized by the
Living-Logic company (Bayreuth).

Software solution
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Some short virtual impressions of 
the LandCare-DSS



�����������	
� ��
 �
����	�
������������������
����� ���������� ������
�

�5�H�D�O���W�L�P�H �D�Q�D�O�\�V�L�V �R�I �F�O�L�P�D�W�H �G�D�W�D ���F�O�L�P�D�W�H �S�U�R�M�H�F�W�L�R�Q�V����
�D�Q�G���V�L�P�X�O�D�W�H�G �L�P�S�D�F�W�V �R�Q���S�O�D�Q�W���S�K�H�Q�R�O�R�J�\
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Change in temperature,  precipitation 
and other climatic parameters during 
the whole year

Analysis of regional climate, climate change
and impacts on plant phenology (more in 
detail)

Changes in ontogenesis of winter 
wheat caused by climate change
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Ecological impact assessment of climate 
and land use changes on a high spatial 
resolution (max.250x250m)

•changes of crop yield on arable land 
•changes of yields on grassland 
•changes of potential erosion risk, 
regional evapotranspiration and ground 
water recharge

•irrigation water demand 

Winter wheat yield calculated 
for the Prenzlau region, 

Germany
Regionalisation: WETTREG

Climate scenario: A1B
Climate period: 1991-2020

Crop rotation: winter wheat-
winter oilseed rape

LandCaRe-DSS - usage at regional level
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�6�L�P�X�O�D�W�L�R�Q���R�I���6�L�P�X�O�D�W�L�R�Q���R�I���6�L�P�X�O�D�W�L�R�Q���R�I���6�L�P�X�O�D�W�L�R�Q���R�I���W�K�H�W�K�H�W�K�H�W�K�H �S�U�R�E�D�E�O�\�S�U�R�E�D�E�O�\�S�U�R�E�D�E�O�\�S�U�R�E�D�E�O�\ �V�S�D�W�L�D�O�V�S�D�W�L�D�O�V�S�D�W�L�D�O�V�S�D�W�L�D�O �F�U�R�S�F�U�R�S�F�U�R�S�F�U�R�S �G�L�V�W�U�L�E�X�W�L�R�Q�G�L�V�W�U�L�E�X�W�L�R�Q�G�L�V�W�U�L�E�X�W�L�R�Q�G�L�V�W�U�L�E�X�W�L�R�Q
�E�D�V�H�G�E�D�V�H�G�E�D�V�H�G�E�D�V�H�G �R�Q���D���R�Q���D���R�Q���D���R�Q���D���J�L�Y�H�Q�J�L�Y�H�Q�J�L�Y�H�Q�J�L�Y�H�Q �F�U�R�S�F�U�R�S�F�U�R�S�F�U�R�S �U�D�W�L�R�U�D�W�L�R�U�D�W�L�R�U�D�W�L�R �I�R�U�I�R�U�I�R�U�I�R�U �D���D���D���D���V�H�O�H�F�W�H�G�V�H�O�H�F�W�H�G�V�H�O�H�F�W�H�G�V�H�O�H�F�W�H�G �D�U�H�D�D�U�H�D�D�U�H�D�D�U�H�D
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1,762,910,280,58
2075

1,682,540,280,45
2045

1,742,570,320,50
2025

1,692,420,330,55
2005

[t/ha][t/ha][t/ha][t/ha]

no tillage
conventional 

tillage
no tillage

Conventional 
tillage

WeisseritzUckermarkYear
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Total yield for non-irrigated scenario and irrigated sce nario 
(100%  sugar beet and potatoes, 30 % winter wheat and  silage 
maize) and total irrigation water demand for the Weis seritz
region taking into account the current cropping ratio 

1GEU – grain equal unit

21,531168,45,485,06
2075

17,17936,95,184,85
2045

12,44675,15,004,76
2025

13,77745,74,944,67
2005

Total irrigation 
water demand 

[ Mio m 3]

Mean 
irrigation 

water amount 
on irrigated 

area
[mm/ha]

Yield increase 
due to 

irrigation
[%]

Total yield 
(irrigated) 
[Mio GEU 1]

Total yield
(non-irrigated) 

[Mio GEU 1]
Year
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�8�V�H �R�I���/�D�Q�G�&�D�U�H���'�6�6 �R�Q���W�K�H �O�R�F�D�O
�R�U �I�D�U�P �V�F�D�O�H

�µ �6�L�P�X�O�D�W�L�R�Q���R�I���W�K�H �L�P�S�D�F�W�V �R�I���F�O�L�P�D�W�H
�F�K�D�Q�J�H�V

�µ �,�Q�W�H�U�D�F�W�L�Y�H �V�L�P�X�O�D�W�L�R�Q�V �W�R���F�R�P�S�D�U�H
�D�O�W�H�U�Q�D�W�L�Y�H���F�O�L�P�D�W�H �F�K�D�Q�J�H �D�G�D�S�W�D�W�L�R�Q
�V�W�U�D�W�H�J�L�H�V �I�R�U �D�J�U�L�F�X�O�W�X�U�H �X�Q�G�H�U
�F�R�Q�V�L�G�H�U�D�W�L�R�Q �R�I���G�L�I�I�H�U�H�Q�W���S�U�L�F�H���F�R�V�W�V
�U�H�O�D�W�L�R�Q�V���I�R�U �D�J�U�L�F�X�O�W�X�U�D�O �S�U�R�G�X�F�W�V �D�Q�G��
�R�S�H�U�D�W�L�R�Q �I�X�Q�G�V
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Selection of agricultural fields
and the model for scenario
simulation
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�0�2�1�,�&�$�0�2�1�,�&�$�0�2�1�,�&�$�0�2�1�,�&�$�������� �D���D���D���D���Q�H�Z�Q�H�Z�Q�H�Z�Q�H�Z �G�H�Y�H�O�R�S�H�G�G�H�Y�H�O�R�S�H�G�G�H�Y�H�O�R�S�H�G�G�H�Y�H�O�R�S�H�G �S�U�R�F�H�V�V�S�U�R�F�H�V�V�S�U�R�F�H�V�V�S�U�R�F�H�V�V �E�D�V�H�G�E�D�V�H�G�E�D�V�H�G�E�D�V�H�G �$�J�U�R�H�F�R�V�\�V�W�H�P�$�J�U�R�H�F�R�V�\�V�W�H�P�$�J�U�R�H�F�R�V�\�V�W�H�P�$�J�U�R�H�F�R�V�\�V�W�H�P
�P�R�G�H�O�P�R�G�H�O�P�R�G�H�O�P�R�G�H�O
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Results of farm specific scenario simulations for differe nt climate
adaptation strategies

�<�L�H�O�G�<�L�H�O�G�<�L�H�O�G�<�L�H�O�G

�(�F�R�Q�R�P�\�(�F�R�Q�R�P�\�(�F�R�Q�R�P�\�(�F�R�Q�R�P�\

�(�F�R�O�R�J�\�(�F�R�O�R�J�\�(�F�R�O�R�J�\�(�F�R�O�R�J�\

�:�D�W�H�U���D�Q�G���I�H�U�W�L�O�L�]�H�U
�G�H�P�D�Q�G
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�(�[�S�H�U�L�H�Q�F�H�(�[�S�H�U�L�H�Q�F�H�(�[�S�H�U�L�H�Q�F�H�(�[�S�H�U�L�H�Q�F�H �Z�L�W�K�Z�L�W�K�Z�L�W�K�Z�L�W�K �W�K�H�W�K�H�W�K�H�W�K�H �X�V�H�X�V�H�X�V�H�X�V�H �R�I���R�I���R�I���R�I��
�G�L�I�I�H�U�H�Q�W���G�L�I�I�H�U�H�Q�W���G�L�I�I�H�U�H�Q�W���G�L�I�I�H�U�H�Q�W���P�R�G�H�O�P�R�G�H�O�P�R�G�H�O�P�R�G�H�O �W�\�S�H�V�W�\�S�H�V�W�\�S�H�V�W�\�S�H�V
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Approaches for climate impact assessment on 
agriculture

In the majority of the climate change impact asessment
studies, crop growth models were employed. 

The used models differ in scope, temporal and spatial
scale, complexity or model approach.

Differences among tested models are often
larger than those between single models and 
observations.
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Uncertainties

Observed versus simulated regional wheat grain yield for three studies
(Rabbinge & van Diepen, 2000; van Lanen, et al, 1992; Harrison et al, 2000)

Olesen & Bindi, 2002
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�Agro-ecosystem Modelling- the parametrization problem

Example:

Crop Simulation Model 
GEGROS, Wageningen

(X.Yin, H.H. van Laar, 
2005)

25  Parameters for
winter wheat
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�&�O�L�P�D�W�H�&�O�L�P�D�W�H�&�O�L�P�D�W�H�&�O�L�P�D�W�H �R�U�R�U�R�U�R�U �O�D�Q�G���O�D�Q�G���O�D�Q�G���O�D�Q�G���X�V�H�X�V�H�X�V�H�X�V�H �F�K�D�Q�J�H�F�K�D�Q�J�H�F�K�D�Q�J�H�F�K�D�Q�J�H �L�P�S�D�F�W�L�P�S�D�F�W�L�P�S�D�F�W�L�P�S�D�F�W �D�V�V�H�V�V�P�H�Q�W�D�V�V�H�V�V�P�H�Q�W�D�V�V�H�V�V�P�H�Q�W�D�V�V�H�V�V�P�H�Q�W �R�Q���R�Q���R�Q���R�Q��
�W�K�H�W�K�H�W�K�H�W�K�H �U�H�J�L�R�Q�D�O���U�H�J�L�R�Q�D�O���U�H�J�L�R�Q�D�O���U�H�J�L�R�Q�D�O���V�F�D�O�H�V�F�D�O�H�V�F�D�O�H�V�F�D�O�H

�,�Q���W�K�H �P�R�V�W �F�D�V�H�V �Z�H �D�U�H
�F�R�Q�I�U�R�Q�W�H�G �Z�L�W�K �U�H�V�W�U�L�F�W�H�G
�L�Q�I�R�U�P�D�W�L�R�Q����
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�(�[�S�H�U�L�H�Q�F�H�(�[�S�H�U�L�H�Q�F�H�(�[�S�H�U�L�H�Q�F�H�(�[�S�H�U�L�H�Q�F�H �I�U�R�P�I�U�R�P�I�U�R�P�I�U�R�P �F�D�V�H�F�D�V�H�F�D�V�H�F�D�V�H �V�W�X�G�L�H�V�V�W�X�G�L�H�V�V�W�X�G�L�H�V�V�W�X�G�L�H�V

�,�,�,�,�Q���J�H�Q�H�U�D�O�����V�W�D�W�L�V�W�L�F�D�O �D�V���Z�H�O�O���D�V���P�H�F�K�D�Q�L�V�W�L�F
�S�U�R�F�H�V�V �R�U�L�H�Q�W�H�G �P�R�G�H�O�V �D�G�H�T�X�D�W�H�O�\ �S�U�H�G�L�F�W
�D�J�U�R�Q�R�P�L�F �\�L�H�O�G �D�Q�G���R�W�K�H�U �H�F�R�O�R�J�L�F�D�O �Y�D�O�X�H�V
�D�W���D���J�L�Y�H�Q �V�F�D�O�H��

�'�'�'�' �L�I�I�H�U�H�Q�W���P�R�G�H�O �W�\�S�H�V �Q�H�H�G �G�L�I�I�H�U�H�Q�W��
�T�X�D�Q�W�L�W�L�H�V �R�I���L�Q�S�X�W �G�D�W�D �D�Q�G���S�D�U�D�P�H�W�H�U�V

�%�%�%�%�H�F�D�X�V�H �D�W���W�K�H �U�H�J�L�R�Q�D�O���V�F�D�O�H �Z�H �R�I�W�H�Q �G�R���Q�R�W
�K�D�Y�H �D�O�O���W�K�H �Q�H�F�H�V�V�D�U�\ �D�Q�G���Y�D�O�L�G �G�D�W�D �I�R�U �W�K�H �X�V�H
�R�I���F�R�P�S�O�H�[ �P�H�F�K�D�Q�L�V�W�L�F �P�R�G�H�O�V�����W�K�H �V�R���F�D�O�O�H�G
�5�(�0�,�&�V ���P�R�G�H�O�V �R�I���L�Q�W�H�U�P�H�G�L�D�W�H �F�R�P�S�O�H�[�L�W�\����
�K�D�Y�H �D�Q���D�G�Y�D�Q�W�D�J�H �I�R�U �U�H�J�L�R�Q�D�O���U�H�V�R�X�U�F�H�V
�P�D�Q�D�J�H�P�H�Q�W �V�L�P�X�O�D�W�L�R�Q
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�5�H�V�X�O�W�V�5�H�V�X�O�W�V�5�H�V�X�O�W�V�5�H�V�X�O�W�V �R�I���R�I���R�I���R�I���S�U�H�G�L�F�W�H�G�S�U�H�G�L�F�W�H�G�S�U�H�G�L�F�W�H�G�S�U�H�G�L�F�W�H�G �F�O�L�P�D�W�H�F�O�L�P�D�W�H�F�O�L�P�D�W�H�F�O�L�P�D�W�H �L�P�S�D�F�W�V�L�P�S�D�F�W�V�L�P�S�D�F�W�V�L�P�S�D�F�W�V �R�Q���R�Q���R�Q���R�Q���\�L�H�O�G�V�\�L�H�O�G�V�\�L�H�O�G�V�\�L�H�O�G�V �R�I���R�I���R�I���R�I���Z�L�Q�W�H�U�Z�L�Q�W�H�U�Z�L�Q�W�H�U�Z�L�Q�W�H�U
�Z�K�H�D�W�Z�K�H�D�W�Z�K�H�D�W�Z�K�H�D�W �X�V�L�Q�J�X�V�L�Q�J�X�V�L�Q�J�X�V�L�Q�J �G�L�I�I�H�U�H�Q�W���G�L�I�I�H�U�H�Q�W���G�L�I�I�H�U�H�Q�W���G�L�I�I�H�U�H�Q�W���P�R�G�H�O�P�R�G�H�O�P�R�G�H�O�P�R�G�H�O �W�\�S�H�V�W�\�S�H�V�W�\�S�H�V�W�\�S�H�V �<�,�(�/�'�6�7�$�7���<�,�(�/�'�6�7�$�7���<�,�(�/�'�6�7�$�7���<�,�(�/�'�6�7�$�7��

���������V�W�D�W�L�V�W�L�F�V�W�D�W�L�V�W�L�F�V�W�D�W�L�V�W�L�F�V�W�D�W�L�V�W�L�F���������G�\�Q�D�P�L�F�G�\�Q�D�P�L�F�G�\�Q�D�P�L�F�G�\�Q�D�P�L�F�����0�2�1�,�&�$���������0�2�1�,�&�$���������0�2�1�,�&�$���������0�2�1�,�&�$�����P�H�F�K�D�Q�L�V�W�L�F�P�H�F�K�D�Q�L�V�W�L�F�P�H�F�K�D�Q�L�V�W�L�F�P�H�F�K�D�Q�L�V�W�L�F��������

�)�D�U�P���)�D�U�P���)�D�U�P���)�D�U�P���Z�L�W�K�L�Q�Z�L�W�K�L�Q�Z�L�W�K�L�Q�Z�L�W�K�L�Q �W�K�H�W�K�H�W�K�H�W�K�H �G�L�V�W�U�L�F�W�G�L�V�W�U�L�F�W�G�L�V�W�U�L�F�W�G�L�V�W�U�L�F�W
�:�H�L�V�V�H�U�L�W�]�N�U�H�L�V�:�H�L�V�V�H�U�L�W�]�N�U�H�L�V�:�H�L�V�V�H�U�L�W�]�N�U�H�L�V�:�H�L�V�V�H�U�L�W�]�N�U�H�L�V
�6�R�L�O�6�R�L�O�6�R�L�O�6�R�L�O�����������������/�/�/�/�¸��̧¸�¸ ���F���F���F���F
�0�H�W�H�R�U�R�O�R�J�L�F�D�O�0�H�W�H�R�U�R�O�R�J�L�F�D�O�0�H�W�H�R�U�R�O�R�J�L�F�D�O�0�H�W�H�R�U�R�O�R�J�L�F�D�O �V�W�D�W�L�R�Q�V�W�D�W�L�R�Q�V�W�D�W�L�R�Q�V�W�D�W�L�R�Q�����������������'�U�H�V�G�H�Q�'�U�H�V�G�H�Q�'�U�H�V�G�H�Q�'�U�H�V�G�H�Q��������
�.�O�R�W�]�V�F�K�H�.�O�R�W�]�V�F�K�H�.�O�R�W�]�V�F�K�H�.�O�R�W�]�V�F�K�H

�)�D�U�P���)�D�U�P���)�D�U�P���)�D�U�P���Z�L�W�K�L�Q�Z�L�W�K�L�Q�Z�L�W�K�L�Q�Z�L�W�K�L�Q �W�K�H�W�K�H�W�K�H�W�K�H �G�L�V�W�U�L�F�W�G�L�V�W�U�L�F�W�G�L�V�W�U�L�F�W�G�L�V�W�U�L�F�W �8�F�N�H�U�P�D�U�N�8�F�N�H�U�P�D�U�N�8�F�N�H�U�P�D�U�N�8�F�N�H�U�P�D�U�N
�6�R�L�O�6�R�L�O�6�R�L�O�6�R�L�O�����'���D���������'���D���������'���D���������'���D����
�0�H�W�H�R�U�R�O�R�J�L�F�D�O�0�H�W�H�R�U�R�O�R�J�L�F�D�O�0�H�W�H�R�U�R�O�R�J�L�F�D�O�0�H�W�H�R�U�R�O�R�J�L�F�D�O �V�W�D�W�L�R�Q�V�W�D�W�L�R�Q�V�W�D�W�L�R�Q�V�W�D�W�L�R�Q����������������
�$�Q�J�H�U�P�$�Q�J�H�U�P�$�Q�J�H�U�P�$�Q�J�H�U�P�¾�¾�¾�¾�Q�G�H�Q�G�H�Q�G�H�Q�G�H
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The development of an interactively useable decision support system for 
climate change adaption makes high demands on the implementation
concept as well as the modules included into the system.

A further important experience is, that the models which are to be included 
into decision support systems have to be robust, well documented and above 
all have to be separately verified in space and time before their inclusion into 
the DSS framework.

DSS supports the possibility of multi-model simulations. This is a 
prerequisite to assess the uncertainties resulting from different model types, 
yielding different simulation results with the same inputs. 

The first results from the test phase show, that a reasonable use of  complex 
model-based decision support system at the farm as well as the landscape 
planning level is only possible either involving the model's creators or 
specially trained people.

�&�R�Q�F�O�X�V�L�R�Q�V�&�R�Q�F�O�X�V�L�R�Q�V�&�R�Q�F�O�X�V�L�R�Q�V�&�R�Q�F�O�X�V�L�R�Q�V
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�7�K�D�Q�N �<�R�X �I�R�U �<�R�X�U �D�W�W�H�Q�W�L�R�Q ����


