
Integrated Catchment Management 
(ICM) Workshop - Tools



Tools & Approaches for ICM 1

Process Tools
• ICM process – linked with council & 

communities
• ICM plans – linked with RMA processes
• Influence Matrix for whole system planning
• Questionnaires & surveys



Tools & Approaches for ICM 2
Information Tools
• Define a minimum dataset for ICM
• Metadata: what do we know already?
• Website, eg. http://icm.landcareresearch.co.nz/
• Monitoring & indicators
• Knowledge management tools: databases, GIS
• Integrated Systems for Knowledge Management 

(ISKM)
• ICM Toolbook

http://icm.landcareresearch.co.nz/


Tools & Approaches for ICM 3

Collaboration Tools
• Collaborative learning groups
• ICM committees/ Landcare groups
• Human Technology for Integration
• Community Reference Group
• Sector Reference Group
• Iwi relationship building and involvement
• Annual ICM Meeting



Tools & Approaches for ICM 4

Biophysical Tools
• Riparian management
• Environmental Management Systems
• Resource allocation limits – water, gravel, 

coastal space
• River & land management actions
• System dynamic modelling (IDEAS)
• Mechanistic biophysical models – hydrology, 

sediment flux, coastal circulation, hydraulics



Whole-system modelling for sustainability 
assessment

• A rapid assessment Ecosystem Services 
methodology can identify priorities for action

• It can predict what will happen if we intervene

Community Reference Group’s Goal Statement:
The residents of the Motueka Catchment want to manage their 
Catchment so as to ensure they continue to enjoy … a safe place to 
play and live, its pristine character and beauty, its identity, 
economic and ecological balance, its economic viability for 
business development, its exceptional climate, biological, 
community and landscape diversity & coastal integrity.



Influence Matrix

… on these factors.
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Farming 2 -- 4 5 6 5 3 3 28
Sediment 4 --
Nitrate 2 --

Economic Profit 6 --
Cashflow 5 --

Social Qual of life 4 --
Com health 0 --
Row sums 21
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affected by  other factors. 



iMatrix Results for the Motueka Catchment

Critical Factors for Sustainability
• primary industries, 
• water quality and supply 
• policy-plans-rules-legislation

Factors changing the catchment:
• climate variability, 
• non-local influences, e.g. exchange and interest rates
• social institutions 

Influences on Wellbeing in the Catchment:
• human health, property values, service industries, 

families, community services, and tourism 



Examples of Successes –
Information exchange



Form learning group

Bring information together: 
local, traditional, science

MNGMNT/POLICY CYCLE

Adapt

Implement
Observe/
MonitorExperiment

Hypotheses

Results

RESEARCH CYCLE

Shared 
understanding, 

knowledge gaps and 
best practice

Dialogue & modeling

Internet/
MIS



Motueka catchment CD-ROM



Iwi Role in ICM
Examples

• Assessment of iwi environmental monitoring 
approaches:
– Cultural site evaluation
– Contaminated site monitoring protocols
– MfE Maori indicators
– ICM monitoring techniques for iwi

• Collaborative learning guidelines for 
communities including iwi groups 

• Develop Iwi Information Systems for 
environmental management





icm.landcareresearch.co.nz



Travelling River Art-Science Collaboration



Human Technology of Integration
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Examples of Successes – Water 



Comparison of gravel storage changes 
and gravel extraction
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Dynamic assessment of 
catchment scenarios

Present land and 
ocean use

Future land and 
ocean use

Mass/energy
flows

Economic
activity

Social demography

Generate future
scenarios

Economic Environmental input/output models Tabular summary

3D
visualisation

G.I.S

Land ownership

Physical
models

Satellite imaging



ICM as a process
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