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Ecosystem Services Classification

Provisioning Services
Products obtained from
ecosystems

e Food & fibre

e Fuel

e Genetic resources

e Biochemical, natural
medicines &
pharmaceuticals

e Ornamental resources

e Freshwater

Regulating Services
Benefits from regulation of
ecosystem processes

e Air quality maintenance

e Climate regulation

e \Water regulation

e Erosion control

e Water purification & waste
treatment

e Human disease regulation
e Biological control

e Pollination

e Storm protection

Cultural Services
Non-material benefits
obtained from ecosystems

e Cultural diversity

e Spiritual & religious values
e Knowledge systems

e Educational values

e Inspiration

¢ Aesthetic values

e Social relations

e Sense of place

e Cultural heritage values

e Recreation & ecotourism

Supporting Services

Services necessary for the production of all other ecosystem services

¢ Soil formation & retention
e Nutrient & water cycling
e Primary production

¢ Production of atmospheric oxygen

e Provisioning of habitat

Based on Millennium Ecosystem Assessment (2005)




GIS framework
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Anthropogenic fluxes of GHG
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Trend analysis (e.g. GHG)
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Anthropogenic vs natural ecosystems
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Food and fibre

Legend

I 1870 kg milk solids/ha
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Estimated Pre-human
Land Cover
[ bare ground
[__| coastal sands
I coastal wetlands
[ indigenous forest

[ indigenous forest
[ inland water

B inland water ==l :::I?:: wetlands
[ inland wetlands ol

scrub/tussock [ non-native

Historic Current area Area lost % remaining
area (Mha) (Mha) between 1990-
2008 (ha)
Indigenous forest 23.2 6.5 51,000 28%
Tussock 8.2 3.5 71,000 43%
grasslands
Freshwater 2.4 0.2 ? 10%

wetland




Land cover
2008
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Land-use change and ecosystem services

Soil conservation planting in hill country

Soll, water, and carbon tradeoffs with exotic forest

Opportunities for restoration of indigenous forest

Lifestyling and urbanisation on high class land




Afforestation scenario
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Results
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Erosion rates decrease under forest

Erosion rate
High




water yield as proportion of mean annual rainfall
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Water yield decreases under forest
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Value of marginal ecosystem services
provided by afforestation of pasture
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Opportunities for indigenous forest restoration
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‘Maintenance of high quality soill
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Urbanisation between 1990 and 2008

Region high-class land  high-class land occupied by

(kha) new urbanisation
Northland 27.8 0%
Auckland 62.9 4%
Waikato 287.0 0%
Bay of Plenty 37.1 1%
Taranaki 87.1 0%
Manawatu/Wanganui 148.2 0%
Gisborne 40.6 0%
Hawkes Bay 92.5 0%
Wellington 36.3 0%
Tasman 16.0 1%
Nelson 0.3 11%
Marlborough 37.7 0%
West Coast 0.3 0%
Canterbury 319.5 1%
Otago 87.8 0%
Southland 183.6 0%

New Zealand 1464.8 0.5%




Lifestyle blocks

high-class land

high-class land occupied by

Region (kha) lifestyle blocks

Northland 27.8 28%
Auckland 62.9 35%
Waikato 287.0 11%
Bay of Plenty 37.1 16%
Taranaki 87.2 3%
Manawatu/Wanganui 148.2 5%
Gisborne 40.6 9%
Hawkes Bay 92.5 4%
Wellington 36.3 12%
Tasman 16.0 24%
Nelson 0.3 12%
Marlborough 37.7 10%
West Coast 0.3 0%
Canterbury 319.5 11%
Otago 87.8 10%
Southland 183.6 4%
New Zealand 1464.8 10%




From the UK National
Ecosystem
assessment
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Optimising ecosystem services




Land-Use
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Maximising Ecosystem Services —
Central North Island

Reconfigure land-use pattern such that ...

... hitrate leaching is minimised
Constraint:
« Agricultural output as at 2008

... erosionis minimised
Constraint:
» Agricultural output as at 2008

... hitrate leaching AND erosion are minimised
Constraint:
» Agricultural output as at 2008
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OlJENIY MiN Soil erosion
min nitrate leaching
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n. |.<= 6573809 [kg/a]
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Waitaki catchment

e

1Lkehau " . McKenzie basin

hgh &

Legend
I Dairy
I Deer

I Forestry
horticulture

I conservation land
Sheep and beef
Arable
Other

B Water

Mount Cook ‘

j B vaake Tekapo
/@( Lake Pukakl
7 £ 1,,.\,_.‘ ol ‘

‘Lake Ohau ""‘""'McKen?z'ieﬂb.asin

Legend

[ Bare ground
[ Water

I Cropland
[ Grassland
[ Tussock grasslands
[ shrubland

[ Exotic forest 0
I indigenous forest |

Land cover

/]

\V/




Scenarios

Scenario 1 Scenario 2 Scenario 3

Land use options

Objective

Criteria
constraint

Dairy, sheep & beef, conservation land
Maximise clean Maximise habitat Maximise water

water provision provision regulation

Maintain current food production levels from dairy and
sheep & beef

Spatial constraint Dairy and sheep & beef in suitable areas




Dairy Sheep Conservation

Potential ES

Habitat provision (no unit)

Water yield (mm/yr)

Nitrate leaching (kg N/ha/yr)

Food production ($/ha)




Results: clean water

Current land use

Optimised clean water
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Results: habitat provision

Optimised habitat

Current land use
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Results: water regulation

Current land use

Legend
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I Forestry
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Il Natural areas
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Optimised water regulation
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Spatial Optimisation Use-Cases

Where are the most suitable areas for URBAN DEVELOPMENT?

Objectives: min env. impact; min costs; max value; min distance to hospital;
Constraints: maintain agricultural output; target number of houses;
avoid high class land

What is the most efficient ALLOCATION OF WATER?

Objectives: max agricultural output; min supply costs
Constraints: water cap; budget cap

What are the most suitable areas for BIODIVERSITY OFFSETTING?

Objectives: max ecosystem services; min development/maintenance costs
Constraints: suitability zones; target biodiversity value; connectedness with
current conservation estates;
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