
 

Instructions for use

Title Theoretical basis for considering biodiversity towards sustainable ecosystem services

Author(s) YACHI, Shigeo

Citation 国際会議「持続可能な農業と環境」．平成20年7月2日～平成20年7月6日．札幌市

Issue Date 2008-07-03

Doc URL http://hdl.handle.net/2115/34415

Type conference presentation

File Information 31-O11.pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP

https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp


Theoretical basis for considering biodiversity Theoretical basis for considering biodiversity 
towards sustainable ecosystem servicestowards sustainable ecosystem services

Shigeo YACHIShigeo YACHI

Center for Ecological Research, Kyoto University
Otsu 520-2113, Japan

yachi@ecology.kyoto-u.ac.jp

3 July, 20083 July, 2008



Contents

1. Theoretical Framework
-Linking Ecology and Sustainability Science-

2. Case Study
-Watershed Governance Project-

3. Conclusions



IPCC 4th Synthesis Report (2007)
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Human Well-Being depends on 
various Ecosystem Services

Source: Millennium Ecosystem Assessment



Ecosystem Services rely on Ecosystem Functionings
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Linking Ecology and Sustainability Science
-Recent Theoretical Principles and Advances-
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RIHN Watershed Governance Project
(2002-2006)

Kyoto 603-8047, Japan
http://www.chikyu.ac.jp

1.Current State Diagnosis
Stable Isotopes

3.Ecosystem Resonse
Regime Shift Model

4.Social-Ecological System
Social Science-Natural Science Collaboration

5.Complex Adaptive System
Adaptive Management

6.Multi-level Governance
Hierarchical Watershed Management System



琵琶湖

Population density

KyotoKyoto

Hikone

OsakaOsaka

Inae

Lake
Biwa

Osaka Bay

KatsuraKatsura RiverRiver

KizuKizu RiverRiver

SetaSeta--UjiUji RiverRiver

YodoYodo RiverRiver

Lake Biwa Watershed
~ Shiga Prefecture

14 million people rely on 
water from Lake Biwa



Agricultural Turbid Water Problem
- A Non-Point Source: Watershed Management Issue -

Enforced draining Small rivers in local communities

Lake BiwaSoil paddling before rice planting



Turbid Water Problems as Combined  Problems
Macro Meso Micro

Major Problem Water Quality 
Regime Shift

Fishery Damage Deterioration  
of waterside

Area Lake BIWA Lake shore Canal
Causing Load from land Farming  

household
Farming  

household
Suffering Lake water user Fishery  household Farming  

household
Material DO，N，P SS (Suspended 

substances)
SS，Mud

Distance Long Middle Short
Time scale Long Middle Short

Type Global  Warming Causing/Suffering
Separation

Self-Feedback

Level

Cognitive Conflict between Stakeholders!

How can we resolve the Conflict?



Population density

Kyoto

Lake Biwa

Lake
Biwa

Human SocietyWatershed Scale

Macro

Meso

Micro

Inae

Echi River

Tributary

P→D
↑ ↓
A←C

P→D
↑ ↓
A←C

P→D
↑ ↓
A←C

P→D
↑ ↓
A←C

P→D
↑ ↓
A←C

P→D
↑ ↓
A←C

P→D
↑ ↓
A←C

P→D
↑ ↓
A←C

P→D
↑ ↓
A←C

P→D
↑ ↓
A←C

Shiga Prefecture

Hikone City

Local Settlements

Hierarchical Watershed Management  
1. Adaptive management
2. Inter-hierarchy communication



Face to Face Interviews in 35 communities
(June - August, 2003）

Interview of community-based water management system
-Sharing information using GIS-



Workshops in 3 towns 
Water Environment in the Future

25 Jan. 2004
Satsuma town

8 Feb. 2004
Shingai & Taduke town

7 Mar. 2004
Inasato town

Empower local residents with discussion opportunities
Develop methods for making regional scenarios for and by 

residents themselves



Workshops in 6 towns 
Social psychological Factors

26 Mar. 2005
Satsuma town3 Apr. 2005

Yanagawa town

2 Apr. 2005
Fukoji town

10 Apr. 2005
Shimonishikawa town

23 Mar. 2005
Kohsaki town

24 Mar. 2005
Inasato town

Seek conditions to resolve cognitive conflict to  
empower environmental consciousness behaviors



Environmental Consciousness Behavior Model    
(Hirose 1995,  Nonami & Kato 2006)

Feasibility

Subjective Norm

Cost/Benefit

Effectiveness

Attribution of
Responsibility

1. Rational PersuasionRisk

Goal Intentions

Identification to 
their community 2. Emotional Persuasion

Behavioral Intentions

Scientific information

Information such as the 
farmer’s attachment to 
their local areas and 
living things

4. Control conditions3. Rational + Emotional Persuasion



Conclusions

(1) Theoretical Framework and Recent Advances
-Linking Ecology and Sustainability Science-

(2) Case study to link Ecology and Sustainability Science

(3) Future Challenges: Linkages between Theory and 
Practices
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