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Stakeholder‐based land use decision model 
based on a spatially explicit Bayesian Network 
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Tasks achieved

Collection of influence factors
Weighting of influence factors
Causal relations (work inCausal relations (work in 
progress) and states of the
influence factors

To Do
 Estimation of prior probability

distributions with experts
 Validation meeting with

expert groupp g p
 Update of probability

distribution with local actors
 Sensitivity analysis & Sensitivity analysis & 

validation



Eco-hydrological model 
under land-use changes and climate variability
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Pappas

Innovative policy
instrumentsinstruments



Eco-hydrological model
(a) Core module: hydrological model TOPKAPI-ETH
(b) Forest-landscape model: LPJ-GUESS vegetation model
(c) Water quality model( ) q y

Eco‐hydrological model = (a) + (b) + (c)

Precipitation

Temperature

+ + + + Vegetation Dynamics

Nitrogen

Phosphorous

Coupling TOPKAPI with LPJ-GUESS in four steps:

DEM River network Land use model Soil properties

Phosphorous

Coupling TOPKAPI with LPJ-GUESS in four steps:
1. Sensitivity analysis of LPJ-GUESS model
2. External coupling of two models (the models run separately)
3 Full coupling based on constant values of biomass and leaf area3. Full coupling based on constant values of biomass and leaf area 

index (LAI)
4. Full coupling 



Valuation of HES
Spatial trade-offs between upland and lowland 
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Choosing a future: 2100Choosing a future: 2100
Scenario A Scenario B Neither

Landscape
in uplandp

Both choices
don‘t

convince
me

Landscape
In lowland

me.
Damage
potential Medium Medium

x = Risk
Frequency Every 100 years Every 300 years
Cost/year 3% 1%

x = Risk

I choose  Scenario A  Scenario B  None



Innovative policy instruments
Interressources Institutional Regime

Full value chain of 
HESPhD – GuillaumePhD Guillaume 

deBurren
and master theses

Innovative policy
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Case study in Sörenberg

Land‐
b h

Konsum durch:Konsum durch:

abtausch
(Realersatz/Enteignung)

Landwirtschaftszone =

Boden Wasser

M t (i kl
Private

AnwesendeAnwesende

Private
Landwirtschaftszone = 
Biomassenproduktion

Auenlandschaft als
Landschaftsqualität

Meteorwasser (inkl. 
Nährstoffe

Freizeit & Erholung

Öffentlichkeit

Öffentlichkeit
Öffentlichkeit

Öff tli hk it Schwemmfläche (bei

Artenvielfalt

Landschaftsqualität
Artenvielfalt

Transport & Absorption

Geomorphologische 
Transformation

Öffentlichkeit
Öffentlichkeit

Einseitige Dienstleistung

Schwemmfläche (bei 
Hochwasser)

Transport  & Absorption 
von Schadstoffen & 

Sedimenten

Work in 
progress: Case Wird verunmöglichtWird verunmöglicht

Wird ermöglicht Wird ermöglicht

g g

Zweiseitige Dienstleistung

progress: Case 
study in 
Werthenstein

Rivalität  ‐ „durch“ Aktivität

Rivalität  ‐ „nach“ Aktivität

Werthenstein



Scenarios for 2030 and 2100
• Tasks achieved

Growth & 
convergence

Regional 
centers & 
protectio

G
g

 Time horizons: 
• 2030 (for socio‐economic scenarios)

p
n 

Global Trends A1B A2 B
Climate A1B A2 B

• 2100 (driven by climate change
scenario)

 CCES Mountland scenarios as foundations

Climate A1B A2 B
Population CH 9.5 Mio 7.5 Mio 9
Migration  Migration to  Regional  A CCES Mountland scenarios as foundations

(IPCC „A1B“, „A2“, „B1“)
 Weighting of variables with regard to the

t d & d ti f t li

within CH Agglomeration Centres M
Accessibility of 
mountain 

High Increase High 
Increase

M
In

case study area & adaption of story lines
(work in progress)

regions
Tourism 
Development

Exploitive Exploitive S
e

• To Do
 Downscaling of climate scenarios
 Validation through local expert

p
Resource 
Management

Exploitive Exploitive S
e

Environmental Technical No T Validation through local expert 
knowledge

Environmental 
Awareness

Technical 
Solutions
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2010      2011 2012 20132010      2011 2012 2013
4 9 12 3 6 9 12 3 6 9 12 3 4

Kick-off meeting

Literature review

Stakeholder dialogue (Task 2.2)

HydroServ framework with dummy input variables (Task 3)

Demand side actors map (Task 2.2)p ( )

Stakeholder analysis of supply side (Task 1.1)

Regional climate change model (Task 1.2)

Government mechanism in case study area (Task 1.3)

HES valuation (Task 2.2)

Concept of synthesis

Hydrological model (Task 2.1)

Land-use model (Task 1.1)

Innovative policy instruments (Task 1.4)

HydroServ Bayesian simulation framework and simulation 

runs (Task 3)

Validated HydroServ framework in case study area (Task 3)

End of research phase meetingEnd of research phase meeting

Report on project



Our communication platformOur communication platform

h d th hwww.hydroserv.ethz.ch
• Information about the project
E h f d t d d t• Exchange of data and documents

• Presentation of results


