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Ecosystem Service Valuations

 Benefit Transfer Method
 Mediated Modelling (MM)

e Multi-scale Integrated Modelling of Ecosystem
Services (MIMES)



Rapid Ecosystem Service
Assessments

GLOBAL |
ES value in USo1$: GDP in USu$:
k 33 trillion 18 trillion

NEW ZEALAND
ES value in NZos$: GDP in NZ4$:
28 billion 84 billion

MANAWATU-WANGANUI

ES in NZ,q3: GDP In NZZOO6$
6 billion 7.4 billion

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



Land Use Change in MIMES
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Ecosystem Service Valuations

 Benefit Transfer Method
 Mediated Modelling (MM)

e 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 Manawatu River
Catchment
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MEWS AMALYSIS

The Ecology of Disease The New York Times

SundayReVIeW 1. oo pace:

By JIM ROBBINS
Fublished: July 14, 2012 | @ 78 Comments



Spatial Marine Modeling
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WHO WE ARE  GOVERNMENT OPERATIONS COMMUNITY

e Stay up to

¥ - | }y‘"‘ » H ~
eyl deewith Tulalip Tribes
\ (/ Tulalipl

= Welcome, friends and neighbors; we are the Tulalip (pronounced Tuh'-lay-lup) Tribes, successors in interest to the

T T ‘Snohomish, Snogualmie, Skykomish and other alied tribes and bands signatory to the 1855 Treaty of Point Eliott. Qur

: EWS tribal population is about 4,000 and growing, with 2,500 members residing on the 22,000 acre Tulalip Indian Reservation
Events located north of Everett and the Snchomish River and west of Marysville, Washington.
ﬁ Lareers For more information, please explore our website and visit our Tulalip Visitors' Guide.
*»1*| Lushootseed Tulalip Tribes Public Service Announcements



Ecosystem Service Valuations

 Benefit Transfer Method
 Mediated Modelling (MM)

e Multi-scale Integrated Modelling of Ecosystem
Services (MIMES)



e Building a MIMES Model
e Using a MIMES Model



MIMES organization and
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Manawatu MIMES
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GIS framework
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Predicting Under Global Climate Change

anientific Discovery
thraugh Advanced
Computing

=, WCRP CMIP3 Multi-Model Data
'-.Mmm About ESG Login

Search | Browse | My Data-Cart

1%/year CO2 1%/yearCO2  1%/year CO2 2xCO2 550 ppm AMIP Climate of Committed Pre-industrial | Present-day Slab ocean SRES A2
increase increase increase equilibrium stabilization experiment the 20th climate control control control experiment
GCC Scenarios —> experiment experiment to experiment experiment experiment Century change experiment experiment experiment
6CC models to doubling guadrupling  to doubling experiment experiment
beer bem2 sresbl sresalb 20c3m commit picntrl sresa2
ccoma cgem3 1 1pctto2x 1pctiodx 2xco2 sresbl sresalb 20c3m commit picntrl slabentl sresa2
cccma cgem3 1 t63 2xco2 sresbl sresalb 20c3m picntrl slabentl
cnrm cm3 1pctto2x 1pctiodx sresbl sresalb amip 20c3m commit picntrl sresa2
csiro mk3 1pctto2x 2xco2 sresbl sresalb 20c3m commit picntrl slabentl sresa
csiro mk3 5 1pctto2x sresbl sresalb 20c3m commit picntrl sresa
efdl cm2 1pctto2x 1pcttodx 2%co2 sresbhl sresalb 20c3m commit picntrl slabentl sresa
gfdlem2 1 1pctto2x 1pcttodx sresbl sresalb amip 20c3m commit picntrl slabentl sresa?
giss aom sresbl sresalb 20c3m picntrl
gissmodeleh 1pctto2x sresalb 20c3m picntrl
gissmodeler 1pctto2x 1pcttodx 2xco2 sresbl sresalb amip 20c3m commit picntrl slabentl sresa2
iap fgoalsl0g 1pctto2x sresbl sresalb amip 20c3m commit picntrl
ingv echam4 1pctto2x 1pcttodx sresalb 20c3m picntrl sresa2
inmcm3 1pctto2x 1pcttodx 2xco2 sresbl sresalb amip 20c3m commit picntrl slabentl sresa2
ipsl cmd 1pctto2x 1pcttodx sresbl sresalb amip 20c3m commit picntrl pdentrl sresa
miroc3 2 hires 1pctto2x 2xca2 sresbl sresalb amip 20c3m picntrl slabentl
miroc3 2 medres 1pctto2x 1pcttodx 2%co2 sresbl sresalb amip 20c3m commit picntrl slabentl sresa?
miub echo g 1pctto2x 1pcttodx sresbl sresalb 20c3m commit picntrl pdentrl sresa?
mpi echam3 1pctto2x 1pcttodx 2xco2 sresbl sresalb amip 20c3m commit picntrl slabentl sresa2
mricgecm2 3 2a 1pctto2x 1pcttodx 2xco2 sresbl sresalb amip 20c3m commit picntrl pdentrl slabentl sresa2
ncar ccsm3 1pctto2x 1pctiodx 2xco2 sresbl sresalb amip 20c3m commit picntrl pdentrl slabentl sresa2
ncar pcml 1pctto2x 1pctiodx 2xco2 sresbl sresalb amip 20c3m commit picntrl pdentrl slabentl sresa2
ukmo hadcm3 1pctto2x 1pcttodx 2xco2 sresbl sresalb 20c3m commit picntrl slabentl sresa2
ukmo hadgem1 1pcttodx 2xco2 sresalb amip 20c3m picntrl slabentl sresa?




Manawatu MIMES — Data base
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Tulalip Tribe Scope of Work
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Tulalip Tribe Scope of

Work
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The Manuwatu MIMES User Interface for Scenario
Modeling
The Introduction Page
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Accounting Framework For
Modeling Ecosystem Services

Economic sector
14 Use”

Ecosystem
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Ecosystems

Coastal Ocean
Cropland
Desert
Forest
Grassland
Lakes Rivers
Ocean

Rock Ice
Tundra
Urban
Wetland

Ontologies

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
‘Urban 11468
- 50685 170106
‘Forest 8585 22665
‘shrub 63697



Ecosystems perform Ecosystem Functions
(estimated)

Land Cover
or
Ecosystems

Riparian low

Cropping
Forest

Pasture
Shrub

Urban
Water low
Wetland high

medium

low
medium

low
low

high
high

high

high

medium

high
high

medium

high

low
medium

medium

high low
high

high low
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low
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Ecosystem services needed for economic productivity

Ecosystems

Services

Waste assimilation high high

Flood protection low  low high high high
Habitat medium high high high
provisioning

Recreational high high high

Cultural

Pollination high high

Fish and Water high high mediu high

Quality m

Soil Formation high high

Water Supply high medium high medium

Food provisioning  high high high medium



The Social Fabric

2000 Census block group data
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Economic sectors produce
Environmental Externalities (estimated)

Demographic

Groups

Farmers high high
Recreationists medium low
Foresters low low high
Iwi

Urbanites high  high

Conservationists high
Industrialists high

Services high  high



Externalities have impact on
Ecosystems (estimated)

Land Covers
Ecosystems

Impacts

Riparian
Cropping

Nitrogen Loading high loss of
quality
Urbanization loss loss loss loss
Restoration gain loss gain loss gain
Erosion loss of loss loss of

quality quality



Causality within the sustainability loop

SUPPLY N
Urban, Dairy, Foredt, |mpacts of Erosion,
Sheep& Besf, Wetland, Nutrient runoff and
Horticulture Riparian, habitat |0ss

A River/Lake, l -
+ 7 A ]
|+ Ecosystem Services
Provided
Pressures Actions
Demographics, -
Global markets, T ESValues
Climate change

Coét of actions

DEMAN D‘ Stakeholder

.

Ecosystem Services |
Demanded




Causality for sustainable economies

+ -
Urban, Dairy, ||Forest, |mpacts of Erosion,
Sheep& Beef, || Wetland, Nutrient runoff and
Horticulture Riparian, habitat |0ss
+ 4 \ - River/L ake , 2
| Ecosystem Services
Provided
Actions €1 —
T —— ESValues
F - +‘
Ecosystem Services
“ : Demanded
Economic ;
. Economic
SErvices

Sectors




Causality for non-sustainability Economies

+ -

Urban, Dairy, ||Forest, |mpacts of Erosion,
Sheep& Beef, || Wetland, Nutrient runoff and
Horticulture Riparian, habitat |0ss

X - T+ Ecosystem Services

/" \ Provided
Pressures | LACtiOns <_'—Valueg_|
+ Cog of - S +
actions Ecosystem Services

= : Demanded
conomic
Services |+ | Economic

Sectors €~ Subsidies




e Building a MIMES Model
e Using a MIMES Model



Scenario Modeling

e 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.



The SLUI Scenario Run

illtrocmictiiglj Erosion Control |Nitrogen Management | Fencing and Riparian Planting i Waste Water Treatmenti Restoration of Forest and Wetland !

0.0

Objective: to reduce erosion from grazing areas

Target areas for the implementation of a program are those sub catchments
that harbor the combination of highly erodible soils and large grazing areas
Once a target area is indentified. money is spend to reforest pasture land.

Decision options:

-How much will the total program budget be 7 {allocating funds)

-When to start the program? (Year to start)

-How much money will there be available every year? (yearly spending)

-What is the cost to the program per hectare conversion? (cost per Hectare buyout
-Weigh the importance of grazing area against the erodability of soils for finding
target areas (Animal versus Soil weight)

Model output:
Erosion control target areas
Erosion Control spending by sub catchment
| | |

4 &
Time

Erosion Control target area, time =0

D=5
TOP LEVEL: = ->
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funds -u
T 200000 400000 600000 800000 1000000
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‘Vear to start J_l
[2000 1930 2000 2010 2020 2030 2040 2050
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5200000,0 0 200000 400000 600000 B00000 1000000
it per hectare buy | _u
11000 1 5000 10000 15000 20000
nimal ve Soil weig | 7.”
n1 0.000 0.200 0.400 0,600 0.800 1.000

D | 0o
| 2] 4]

Size of the Erosion control program, time =0

s0000 |
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Emergent dynamics of Ecosystem
Services
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Scenario Analyses

Sand lance biomass Humpback whale biomass
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 Temporal and spatial tradeoff resulting in losses to whale
watching revenues when SL fishing is allowed

No sand lance fishing
Sand lance fishing



No sand lance fishing

Feb

April
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Sand lance fishing turned on
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April
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MIDAS Promote collaborative spatial decision making to
enhance understanding and education about marine
resources
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i Baseline B Sand Lance Fishery

|Jan ‘Feb‘h{ar‘Apr‘May‘ Jun Aug‘Sep ‘Ocl‘Nuv‘Decl

Humpback Whale Population




Any questions?




