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Introduction: Ecosystem services & their scales

Table 1 - EcoServices classified according to their spatial characteristics

1. Global non-proximal (does not depend on proximity)
1&2. Climate regulation
Carbon sequestration (NEP) >

Carbon storage Reglonal
17. Cultural/existence value
2. Local proximal (depends on proximity)
3. Disturbance regulation/ storm protection
9. Waste treatment
» Local

10. Pollination
11. Biological control
12. Habitat/refugia

. Directional flow related: flow from point of production to point of use
. Water regulation/flood protection

. Water supply »  \Water catchment

. Sediment regulation/erosion control
. Nutrient regulation
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4. In situ (point of use)

. Soil formation >
13. Food production/non-timber forest products

14. Raw materials

=]

Local

5. User movement related: flow of people to unique natural features
15. Genetic resources

16. Recreation potential

17. Cultural/aesthetic

Costanza, R. 2008. Ecosystem services: Multiple classification systems are needed. Biological
Conservation. 141 (2), 350-352.



Modelling ecosystem services

ﬁregional regions
N catchment 10,000s fields

local 100s fields
v
Landscape (topography, soils...)
Human
Ecosystem services decisions
supporting, regulating, Process
prOViSioning, cultural Land uses (agrlculture,
. management, forestry...
Scenarios 9 - y )
Land use Land cover units,
decision units remote from decisional units

Flexible framework of land uses units adaptable to nested-scales needs



General framework
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LandSFACTS toolkit X

Landscape Crops/LU & Temporal Constraints (all optional)

» Shapefile with transitions » Temporal constraints *
fields/Land unit as » Crops/Land Uses (LU) * Spatial constraints *
polygons « Transition matrices of * Yearly crop/LU proportions *
» Groups of fields crop rotations or LU

(optional) successions

* For each field a

rotation * and initial Simulation parameters

crop/LU * * Number of years
\ * |[teration options

LandSFACTS v2.0

_ _ Crop/LU Allocation
Process: stochastic & rule based « a crop/LU per field/Land Unit per

year

*. defined at field, farm, landscape level or any other
levels of fields aggregation (cf. “groups of fields”)

http://www.macaulay.ac.uk/LandSFACTS/




An example of scale dependent ecosystem services
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Iterative & multi-scale scenario construction

3. Combined with best new
woodland location for
biodiversity:

North-East region

2. Climate change and impact on land c:imzte, soil
capability for agriculture: &I andscape
North-East region ecology

4. New woodland in Dee
Where should “New woodland”
be created?

Requires a
higher
scale

? 1. Initial study in Tarland
Ecosystem services
assessments ?



Dee case study - New woodland

Landscape: Dee catchment
Land use unit: broad habitat (LCM2000)
Target: 25% total woodland in the Dee
New woodland spatial target: non prime land in present climate,
previous land uses compatible with forestry
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Iterative & multi-scale scenario construction

3. Combined with best new
woodland location for
biodiversity:

North-East region

2. Climate change and impact on land &C:imzte, soil
capability for agriculture: andscape
ecology

North-East region
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assessments ? systems & impacts on local ES.



Tarland case study - Differences in landscape sources

Land Cover Map 2000 (broad habitats) Ordnance Survey map (2009)
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Tarland case study - Integrating detailed cropping systems

 Current land uses with 15% new woodland (45% total woodland)

» Current crop proportions & “transition matrix” of th e land use succession probability

 “Functional groups” iteration option :
to control the allocation of “New woodland” on other land uses.
all land use can become new woodland except existing woodland, water, build up...



Tarland case study - Simulation over 5 years

Year 4



Iterative & multi-scale scenario construction

3. Combined with best new
woodland location for
biodiversity:

North-East region
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Conclusion

* Land use scenarios ready for linking with ecosystem assessments
(carbon sequestration, habitat network, water quality...)

» Approach easily adaptable to any scale, and thus adapted to
multiscale assessments

» Ease iterative refining of scenarios
» VVector based: closer to the units of land use decisions

 Transitional pathways



