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How it works



Ecosystem Service Valuations

• Benefit Transfer Method

• Mediated Modelling (MM) 
• Multi-scale Integrated Modelling of Ecosystem 

Services (MIMES) 



Rapid Ecosystem Service 
Assessments

ES value in US94$: 
33 trillion

GDP in US94$: 
18 trillion

ES value in NZ94$: 
228 billion

GDP in NZ94$: 
84 billion

ES in NZ2006$: 
6 billion 

GDP in NZ2006$: 
7.4 billion

Sources: Costanza et al. 1997
Patterson and Cole 1999
van den Belt et al, 2009

GLOBAL

NEW ZEALAND
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Land Use Change in MIMES

EVT data

GIS Data

Time Series Data
The Map

Changes on the Map



Kamchatca Reforestation
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Ecosystem Service Valuations

• Benefit Transfer Method

• Mediated Modelling (MM) 
• Multi-scale Integrated Modelling of Ecosystem 

Services (MIMES) 



Mediated Modelling
‘Model building with, rather than for, people’

Auckland Mediated Modelling, Sustainable Pathways 2, 2012 



The Manawatū River 
Catchment

Highly modified catchment 133,000 people
320,000 cows

Protecting assets, livelihoods
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Spatial Marine Modeling



Human -Use Sectors

Shipping 

Commercial Fishing (5)
Bottom trawling, Lobster Pots, Gillnets, 

Hand and Lonline, Midwater Trawl

Recreation (2)
Rec Fishing, Whale watching

Offshore Wind

Conservation





Ecosystem Service Valuations

• Benefit Transfer Method

• Mediated Modelling (MM) 
• Multi-scale Integrated Modelling of Ecosystem 

Services (MIMES) 



• Building a MIMES Model
• Using a MIMES Model



LocationsBiosphere

Earth Surfaces

Nutrient
Cycling

Hydrosphere Lithosphere Atmosphere

Anthroposphere

Cultures

Biodiversity

Ecosystem
Services

Water 
by 

Reservoir

Geological 
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Ores

Earth Energy
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Exchanges
Between
Locations
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Human Capital
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MIMES organization and 
Interaction Matrix



Manawatu MIMES 
- Dynamic GIS-

Qualitative overview

CatchmentsCatchments

Hydrological 
model

Land cover

Demographics 
coefficients

Land use

Demographics:
Built capital

Water 
routing

Land environments

Land cover

Land use:
N loading
Water

Land use

Demographics: 
population effect

Rain

Ecosystem 
goods and 

services model Conversion

Ecosystem
Services
Ecosystem
Services

Water quality
standards

Catchments



Clean water provision

Food & fibre

Food production

Nutrient loss 
(OVERSEER)

Forestry

Climate

Input

Soil

Environment
Timber production

Livestock farm 
types

Habitat Provision

Water flow regulationWater yield (WATYIELD)

Habitat provision

Erosion controlSediment loss (NZEEM)

Natural 
ecosystems

GIS framework

Forest, Wetland, 
Riparian, River/Lake, 

Impacts of Erosion, Nutrient 
runoff and habitat loss

Urban, Dairy, 
Sheep&Beef, 
Horticulture

-+
SUPPLY

Land use/cover Indicators ES



Predicting Under Global Climate Change



Manawatu MIMES – Data base 
links

CatchmentsCatchments

WATYIELD

The New Zealand Land Cover 
Database 

Demographics 
By ANZSIC 2006 
– industry 
classification

Land use change as 
emergent behavior

Input for local investment 
scenarios

FENZ

13 underlying climate, 
landform and soil 
variables

8 Land covers

7 land uses

7x7 Land use change

Demographics: 
1 Population effect
2 Business as 
Usual
3 Restoration

cliflo@ni
wa.co.nz

Dynamics 
in goods 

and service 
trade-offs

Emergent 
dynamics in 
Ecosystem
Services 
(see output 
slide 17)

Emergent 
dynamics in 
Ecosystem
Services 
(see output 
slide 17)

Resource Management Act 
1991

Freshwater 
Ecosystems 
of New 
Zealand 
(FENZ GIS)

Land Environments of New Zealand 
(LENZ)
Database

8 user 
groups

Input for land use change scenarios



Tulalip Tribe Scope of Work



Tulalip Tribe Scope of 
Work

LCCM

UrbanSim

HSPF or 
DHSVM or 
VIC

WRF-CCSM3 or 
WRF-ECAM5

Potential
Vegetation
Model

Atlantis or Ecopath with Ecosim

Puget Sound Watershed
Characterization Project

Current & historic land cover, land use,
topography, elevation, soils





The Manuwatu MIMES User Interface for Scenario 
Modeling

The Introduction Page 



Accounting Framework For 
Modeling Ecosystem Services 

The “make” and “use” of disservices

Ecosystem 
Processes



Ontologies

Ecosystems
Coastal Ocean

Cropland

Desert

Forest

Grassland

Lakes Rivers

Ocean

Rock Ice

Tundra

Urban

Wetland

Economic Sectors
Mining

Forestry

Fisheries

Agriculture

Manufacturing

Tourism

Research/Education

Households

Transportation In-Export

Services
Aesthetics

Biological regulation

Climate regulation

Cultural heritage

Genetic

Inorganic  resources

Natural Hazard Mitigation

Navigational surface

Organic  resources

Shelter

Soil retention

Spiritual Artistic Inspiration

Waste absorption

Water quality

Water quantity



Manawatu Land Use (ha) by Land Covers 
1990



Ecosystems perform Ecosystem Functions 
(estimated) 

Σ() Σ()Σ()Σ()



Ecosystem services needed for economic productivity
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Economic Sectors



The Social Fabric
2000 Census block group data

Elderly over 65

Children under 15

Wealth Distribution

Other then White (%)



Economic sectors produce 
Environmental Externalities (estimated)



Externalities have impact on 
Ecosystems (estimated)

Ecosystems
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Forest, 
Wetland, 
Riparian, 
River/Lake, 

Ecosystem Services 
Provided

Stakeholder 
dialogue

Actions

Impacts of Erosion, 
Nutrient runoff and 
habitat loss

Urban, Dairy, 
Sheep&Beef, 
Horticulture

-+

Pressures
Demographics, 
Global markets, 
Climate change

- +

-+

Ecosystem Services 
Demanded

ES Values

Cost of actions

+

-

-

-

+

Causality within the sustainability loop
SUPPLY

DEMAND



Forest, 
Wetland, 
Riparian, 
River/Lake, 

Ecosystem Services 
Provided

Actions

Impacts of Erosion, 
Nutrient runoff and 
habitat loss

Urban, Dairy, 
Sheep&Beef, 
Horticulture

-+

Pressures

- +

-+

Ecosystem Services 
Demanded

ES Values
+

-

-

+

Economic 
Services

-+

Economic
Sectors+

+

Causality for sustainable economies

Cost of 
actions

-



Forest, 
Wetland, 
Riparian, 
River/Lake, 

Ecosystem Services 
Provided

Actions

Impacts of Erosion, 
Nutrient runoff and 
habitat loss

Urban, Dairy, 
Sheep&Beef, 
Horticulture

-+

Pressures

- +

-+
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s

+

-
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-+
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Causality for non-sustainability Economies
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Cost of 
actions
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• Building a MIMES Model
• Using a MIMES Model



• Aim is not to predict one exact 
picture of the future, but to present 
several alternative future 
developments.

• Scenarios consider potential 
developments and turning points.

Scenario Modeling



The SLUI Scenario Run



Emergent dynamics of Ecosystem 
Services



Scenario Analyses 

Sand lance biomass Humpback whale biomass

• Temporal and spatial tradeoff resulting in losses to whale 
watching revenues when SL fishing is allowed

Sand lance fishing
No sand lance fishing



Sand lance fishing turned on

No sand lance fishing

LOW
HIGH

Feb JuneApril

Feb JuneApril



MIDAS Promote collaborative spatial decision making to 
enhance understanding and education about marine 

resources



Any questions?


