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TERRECO:

e a case study dedicated to methods for landscape and
regional assessments of management and examination of
potentials for sustainability

e long term (5 - 9 years) and large (30 senior scientists)

 what new understanding can be gained via applied legacy (?)
approaches, but with respect to multiple services, a focused
problem, and defined cultural context?

e maintains focus on disciplinary expertise, scientific
productivity, a new paradigm in education, learning-by-doing,
making-do with what you have, AND setting common goals
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Soclal-Ecological and Transdisciplinary
Analysis of Ecosystem Services: Central Question
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Complex Terrain and Ecological Heterogeneity (TERRECOQO)
- A question requiring social -ecological analysis
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Cornplex Terrain and Ecological Fleierogerielty (TERRECO)
- A project et landscape to regional scale



2800 km?2
250 m
resolution

Soyang Lake Watershed —
integrated unit for water resource
management . . . as well as for
evaluations of economics

and policy consequences

60 km?2
30m
resolution

Scales of Study

Haean Catchment - for field studies and model testing



Evaluation of Ecosystem Services

Evaluations via a suite
of models:

Statistical Models
Process-based Models

Phenomenological
Models

Physically-Based Models
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TERRECO: NATURAL SCIENCE CORE
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Can we integrate MAN into this framework?
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| Thin line Spain
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Data Sources for
Ecosystem
Physiology:

Chamber-based
gas exchange
together with plant
growth and
agricultural yield in
Haean Basin
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Flows and biogeochemistry in Haean catchment

Electro-magnetic methods Monsoon event Ultra-sonic methods 2 fransects

Mandae River during dry conditions




EROSION-3D

PIXGRO

Production/Hydrological Framework:

SWAT ,405

Production, HRU,
River System

HydroGeoSphere

Efficiencies in production
Consequences for
hydrological services




Production/Hydrological/Economic Framework:

Labor, Machinery s 1, Populaton &
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Expected Outcomes
- Future land use maps and impacts on examined ecosystem services
- Best management practices with regards to socio-economic and policy systems
- Optimal HWB of and trade-offs between producers and consumers
- Impacts of climate and market changes and adaptive management strategies
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Social — Ecological Analysis
Ultimately, A Focus on Scenario Evaluations
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Economic Nature Probabilities
Framework Perception

Development of Scenarios: Future Climate and Land Use
Fertilizer and pesticide reduction, subsidies for land use with erosion
control, new pricing of clean water supply, modification of water
distribution . . . even reunification (?)
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Agency Discourse and Scenario Development:
Cooperative Studies with Research Institute Gangwon

Complex Terrain and Ecological Heterogeneity (TERRECO)

Landscape Processes
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Plant production
Biogeochemistry
Hydrology and transport

1B

MODELING

ANALYSIS AND <

Lr

Social Framework
Demography
Regulatory policy
Economic analysis
Land management
Land use decisions

CLIMATE CHANGE

8%

SOCIAL-ECOLOGICAL
SCENARIO
EVALUATIONS

D

SOCIAL RESPONSE

DESIRED
ECOSYSTEM
SERVICES

11

AGENCY
DISCOURSE

Land use decisions

1l

SUSTAINABLE
ECOSYSTEM
SERVICES

SCALING with
respect to
GLOBAL
CHANGE
ISSUES

)

POLICY
ACROSS
SCALES




www.bayceer.uni-bayreuth.de/terreco

Conclusions:

Vulnerability/sustainability assessments and resource planning in large river
basins require multi-dimensional tools and transdisciplinary study.

Case studies that permit learning by doing are essential for problem solving
and developing new approaches. Selection of scale is a critical decision.

Ecosystem service oriented approaches require experimentation and
integration in appropriately constructed models across time and space
scales. Data and conceptual compatability across disciplines is THE
challenge — how do we support both natural and social science objectives.

Examples of complex partially coupled systems exist to guide us in our
efforts.



Science Framework of TERRECO

Ecohydrological assessments are needed which are modeled on the
Millenium Assessment (but at different scales) which:

address the effects of multiple drivers, structural factors including biodiversity,
and human feedbacks on ecosystem services (production and water use vs. water
yield and water quality),

model coupled social-ecological systems and match the models to conceptual goals,

seek to enhance our capacity to identify the outcomes of current activities . . .
expand the use of scenario methods . ..
and provide for communication on uncertainties to experts and stakeholders.




The Vision for Social-Ecohydrological Analyses

Natural Resource Management  current Regulatory Role of Agencies

Regime — And Stakeholders
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The Vision for Social-Ecohydrological Analyses
As a Science — Education — and Agency Partnership

Characterization of current “Business as Usual” an
for resource management, extending ideas on adaptiv
learning (Pahl-Wostl et al. 2007 Ecology and Society

d desired “New Paradigm” regimes
e management through social
12: 30 [online]).

Business as Usual: Prediction
and control

New Paradigm Orientation:
Integrated adaptive regime

Decision-Making and
Policy Structure

(adapted from Pahl-Wostl
et al. 2007)

Required Educational
Support Structure

Centralized hierarchical
governance

Narrow or no stakeholder
participation

Separate sector analyses leading
to policy conflicts

Single scale focus and analysis

Fragmented understanding and
proprietary information

Centralized infrastructure
Disciplinary science

Exposure to model evaluations

Examination of sensitivities to
limited driver variables

Polycentric and “horizontal”
structure in governance

Broad stakeholder participation

Cross-sectoral analysis and
integrated policy implementation

Multiple scale analysis

Comprehensive understanding and
integration of information

Decentralized infrastructure

Transdisciplinary education

Broad training in modelling

Complex scenario development
and study




