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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

40.2% w

A3 siml13

] New woodland
I Broad-leaved woodland
I Coniferous woodland
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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

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

cccccc

Requires a ="
higher fesCogle
scale Gty UL D
5. Current study in Tarland
? 1. Initial study in Tarland Where should “New woodland” be
Ecosystem services created ? Inclusion of cropping

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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£ Meutral grass [ heather

I Bracken marsh reed, saltmarshes
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Tarland case study - Integrating detailed cropping systems

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

» Current crop proportions & “transition matrix” of th

woodland)

e land use succession probability

CroplD 8] 07 190 2 270320 330 400 430 A7 279 10 11 20 500
GRASS OVER 5 YEARS - default 6| 0.7 0.13 a 0 001 008 0D.08 0 0 0 goooQo 0o 0 0D 0
GRASS UNDER S YEARS - default 7| 005 0.75 0 0 001 004 013 0001 o001 o000 0 0 00
NORMAL SETASIDE - SOWN GRASS COVER - default 17 0 082 0.38 0 0 0 0 0 0 0 ogooo 0o 0 0D 0
OPEMN WOODLAND{GRAZED) - default 19| 0.01 0.02 0 084 o 011 0.02 0 0 0 ooooQ 0o 0 0D 0
OTHER LAND - default 21 007 04 0 0039 003 01 0 0 0 gooo o o 0 0o
ROLUGH GRAZING - default 27| 005 009 0 003 0 078 005 0 0 0 ogooo 0o 0 0D 0
SPRIMNG BARLEY - default 320 003 027 0.01 0 0 004 086 o002 001 002 o000 O 0 0 0
SPRIMG OATS - default 33 o 037 0.1 0 004 0 008 0.16 0 o028 000 0 0 0 0
TURNIPS/SWEDES FOR STOCK FEED - default 40( 0.02 0.23 a a 0 002 0B7 0 0.06 0 ooooQ 0o 0 0D 0
WWINTER BARLEY - default 43 0 0 0 0 0 0 1 0 0 gooo o o 0 0o
WINTER WHEAT - default 47 0o 019 003 0 0 005 005 012 002 QO3 000 0O 0O 0O O
land, natural (non fields) - default 2 0 0 0 0 0 0 0 0 0 0 o100 0 0 0O 0
rough grassland - default 7 1] 1] 1] 1] 1] 0 0 0 0 0 o100 0 0 0 0
scrub - default 9 a a a a a 0 0 0 0 0 ooo1 0 0 0D O
coniferous trees - default 10 1] 1] 1] 1] 1] 0 0 0 0 0 gooo 1 0 00
nonconiferous trees - default 11 0 0 0 0 0 0 0 0 0 0 oooo0 o1 00
heather - default 20 a a a a a 0 0 0 0 0 oooo 0o 01 0
Mew YWoodland - default 500 0 0 0 0 0 0 0 0 0 0 gooo o o 0o 1

 “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

ARABLE SILAGE FOR STOCK FEED

1 GRASS OWER. 5 YEARS
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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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b 4. New woodland in Dee
Where should “New woodland”
be created?
k\
Requires a 67
. N\
higher AN
scale \\
5. Current study in Tarland
? 1. Initial study in Tarland Where should “New woodland” be

Ecosystem services created ? Inclusion of cropping
assessments ? systems & impacts on local ES.



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



