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DP Turner, WD Ritts, BE Law et al. 2007. Scaling net ecosystem

production and net biome production over a heterogeneous

region in the western United States. Biogeosciences 4:597-612

Biome-BGC Applied

at Regional Scale

Export due to fires, timber and crop harvests

= 63% of NEP.

Climate variation and management sensitivities.
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Disturbance and Ecosystems, Ecological Studies 44, Springer Verlag, pp 83-98.



Amiro, B.D., Barr, A.G., Barr, J.G., and 24 others,



From Alberti, M. 2009.  Advances in Urban Ecology; Integrating Human and Ecological Processes in 

Urban Ecosystems, Springer Verlag, pp 366.



But Fluxes Are Much More … Assessment 

Requires Quantifying Many Dimensions

Odum, E. 1969 The Strategy of Ecosystem Development. Science 164:262-270

Levels of GPP to Reco

Need for auxiliary energy inputs

Export of primary production

Rates of nutrient turnover and loss

Radiation, nutrient, water use efficiencies

Degree of throughflow



Fluxes: The need for new partnerships

Fluxes: The need for new partnerships



Case Study: Landscape/Regional Flux

Analysis Focusing on Agricultural

Production versus Impacts on Water Quality

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water

Management, December 1-3, 2010, Guangzhou, China.



Haean Catchment
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Interrelated Studies of Fluxes and Balances, Ecosystem 

Processes, Social Response and Alternative Futures 
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A Strategy for Quantifying Landscape 

Services: Land Surface Phenomena

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water

Management, December 1-3, 2010, Guangzhou, China.
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Haean Landuse



A Strategy for Quantifying Landscape 

Services: Nutrient and Water Balances

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water

Management, December 1-3, 2010, Guangzhou, China.



Monsoon Runoff Monitoring

Infiltration and

Preferential Flow Paths



Flows and biogeochemistry in Haean catchment

www.bayceer.uni-bayreuth.de/terreco

Establishment of piezometer transects

Mandae River during dry conditions

Monsoon eventElectro-magnetic methods Ultra-sonic methods
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A Strategy for Quantifying Landscape 

Services: The Economic Perspective

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water

Management, December 1-3, 2010, Guangzhou, China.
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Fig.7. Yearly income for major crops in Haean. The income data obtained from Rural Development 

Administration in Korea (RDA). a) income of 5 major crops from 2002 to 2007 and b) income for spatial 

crops including orchard. Haean basin is characterized be low temperatures, therefore orchards were not 

established before the last 10 years. However, the percentage of orchards is increasing steadily along with 

climate change. In the case of Codonopsis and ginseng, their areas have also increased, but  the product 

supply is currently outstripping demand.
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A Strategy for Quantifying Landscape 

Services: Integration and Scenarios

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water

Management, December 1-3, 2010, Guangzhou, China.
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Ultimately, A Focus on Scenario Evaluations

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 (?)

www.bayceer.uni-bayreuth.de/terreco



CLIMATE CHANGE
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“One of the anomalies of modern ecology is the 

creation of two groups, each of which seems barely 

aware of the existence of the other. One studies the 

human community, almost as if it were a separate 

entity, and calls its findings sociology, economics 

and history. The other studies the plant and animal 

community and comfortably relegates the hodge-

podge of politics to the liberal arts. The inevitable 

fusion of these two lines of thought will constitute the 

outstanding advance of the present century.”

Aldo Leopold, Berlin 1935 



Landscale to Regional Scale Concerns About 

Human Well-Being in the Context of Global Change

Problem Solving Will Require Us to Put It Back Together.

A problem of scale, focus and complexity

A question of flexibility and willingness

A dilemma of dedication

BUT, New Program Design

will contribute to problem solving related to global change

and tight links between education and environmental policy.





Seolmacheon

Haean

Gwangneung


