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- Context
- urbanisation pressures
- what is urban GI?
- urban Gl functions / benefits
- trends in urban natural capital and ecosystem services

- the need for better strategic planning of urban GI?
- Demand led planning of urban Gl — a conceptual framework

- Spatial modelling of urban Gl demand
- runoff reduction services — an example

- Planning for multiple benefits
- Delivery mechanisms for strategic urban Gl
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Urbanisation places pressure on the urban

land resource
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Globally, urban areas
occupy 0.5% of the
world’s land area

In Europe, approximately
72.5% of the population
currently lives in urban
areas (2010 data)

By 2050, it is anticipated
thatapproximately 82% of
Europe’s population will
live in urban areas

The map to the left shows

‘| the current (2010) extent

and location of urban

_| areas in Europe

This is the land area where
72.5% of Europeans make

| their home

Extent and location of urban areas in Europe (2010)

(Adapted from: Schneider et al, 2009; EEA, 2015)
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In cities green and natural environment type
land uses provide a ‘backbone’ of greenspace
and semi-natural habitats

Green infrastructure planning at Green infrastructure planning at
the neighbourhood scale the town or city district scale

* City parks and gardens
* Urban canals and waterways
* Swales o ' ' * Multi-user routes
* Small scale attenuation basins . : iy : * Urban commons
* Roof gardens and green roofs 8 Ly . * Urban forest parks
! » Pocket parks o4 » 3 * Country parks and estates
* Collective and/or private gardens K ) 0 * Continuous waterfronts
» Community growing spaces L 4 - e * Municipal plazas
* Urban plazas _ . TR0 " * Major sports and recreational spaces
* Pondsand small woodlands h ¥ * Regional SuDS schemes
* Footpaths ! A S -

Green infrastructure planning / design at different scales
(Adapted from: Landscape Institute, undated; EEA, 2006; Baro et al, 2015)
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Urban Gl provides a range of functions /
benefits — ecosystem services

People

Ecosystem processes/
Intermediate services

Primary production
Water cycling

Soil formation
Nutrient cycling
Decomposition
Weathering

Ecological interactions
Evolutionary processes

Undiscovered

Final ecosystem services

Crops, livestock, fish

Trees, standing
vegetation, peat

Water supply
Climate regulation

Disease & pest regulation

Detoxificaton & purification
in air, soils & water

Pollination

Hazard regulation
Noise regulation
Wild species diversity

Environmental seftings

Undiscovered services

Other capital inputs

\ 4

~ Good(s)*

»

Food

Fibre

Energy

Drinking water
Natural medicine
Recreation/Tourism
Pollution/noise control
Disease/pest control
Equable climate
Flood control
Erosion control
Aesthetic/Inspiration
Spiritual/Religious

Undiscovered

»

Economic

£

£
£
£
£
£
£
£
£
£
£
£
£

UKNEA ecosystem services framework

(Source: Mace et al, 2011)
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Urban Gl provides a range of functions /
benefits — ecosystem services

Type of Management Hydraulic
PANGS site intervention benefits

Increase tree cover by 15% Denser more structurally
diverse vegetation cover

Replace 5% of hard- contributing to increased

. tandine with per bl interception and
Public Park e b dirints transpiration losses

surfaces
& Garden

Convert 20% of amenity
grassland to rough
grassland

Increased infiltration
losses

Managing urban Gl for runoff reduction ecosystem services
(Source: Phillips, 2014)
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Critical urban ecosystem services are in
declme regulatmg services

“The UK’s ecosystems are
currently delivering some
services well but others are in
long term decline”

Environmantal seffings:
Local ploces

Environmental seffings:
Londscopes/seascapes

“The UK population will
continue to grow [...] this is
likely to increase pressure on
ecosystem services...”

services Importance of Broad Habitat for  Diraction of change in
“2007  delivering the ecosystem service  the flow of the service
4 Imprving
2 Some improvement
€> No net change

e (UKNEA, 2011 p.5)

M Some deferioration

V¥ Deterioration
~  Unknown

Trends in UK ecosystem service flows since 1990 Callfiguiso

Environmental

(Source: UKNEA, 2011) Planning




There is a need for better strategic planning
of urban Gl to ensure the provision of critical
ecosystem services in the right places

* Recognition at the project level of the need to work with rather

than against nature (Susdrain, 2012; Gret-Regamey et al, 2013)

* Great policy framework in Scotland (Scottish Government, 2011a; Scottish
Government, 2011b; Scottish Government, 2014)

* But we are lacking practical tools / techniques / frameworks to
help urban planners take a strategic view of Gl assets in their city
(Chan et al, 2006; Gret-Regamey et al, 2013; Labiosa et al, 2013):

- what do we have now / what needs to be protected?
- what might we need in the future and where?
- how can we prioritise investment? LN Collingwood
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Demand led planning of urban Gl —a
conceptual framework

Causal variables (after Eigenbrod et al, 2010; Sheate et al, 2012; Bellamy
and Winn, 2013)

Rapid evidence assessment (REA) to determine causal variables
for key ecosystem services
Integration of causal variables with new GIS based spatial models

Ecosystem service
Flood storage — see
section 7.2

Runoff reduction —
see section 7.3

Ecological
networks — see
section 7.4

Causal variable/contextual factor affecting service provision

Fluvial flood risk: flood extent and receptors affected under 1/200 year
event, anticipated location of flooding within the catchment

Morphology: presence and location of culvert and realignment pressures
Floodplain vegetation: type and location of existing vegetation cover.
ecological potential to create new natural/semi-natural habitat — floodplain
woodland and wetland

Floodplain topography: floodplain cross-section gradient, presence and
location of fine scale topographical features in the floodplain

Pluvial flood risk: flood extent under 1/200 year event
Topography: location of steeply sloped ground

Surface waterbodies: location, immediate catchment area
Impermeable ground: location, immediate catchment area

Habitat patches: location. size
Functional habitat networks: location, size
Ecological potential of land for habitat establishment: location, value

SR
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Spatial modelling of urban Gl demand —
runoff reduction

v sis

Slope anal

Where are steep slopes
located in the study area?

Where are medinm slopes
located in the study area?

Where are genfie slopes
located in the study area?

Integration analysis

Where are surface
waterbodies located in the
study area?”

Where are large areas of
impermeable groundlocated
in the study avea?

What is the immediate

Catchment analysis

catchment area of artificial
and natural drainage
features?

Where are steep slopes

located within the immediate

catchments of artificial
drainage features?

Where are steep slopes

located within the immediate

catchments of narural
drainage features?

Overall structure of

runoff reduction model
(Source: Phillips, 2014)
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Spatial modelling of urban Gl demand —
runoff reduction
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Spatial modelling of urban Gl demand —
runoff reduction

(1) Slope analysis: steeply sloped areas




Spatial modelling of urban Gl demand —
runoff reduction
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(2) Catchment analysis: areas of
impermeable ground




Spatial modelling of urban Gl demand —
runoff reduction
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(2) Catchment analysis: large areas
of impermeable ground + buffer




Spatial modelling of urban Gl demand —
runoff reduction

(2) Catchment analysis: surface
waterbodies + buffer
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Spatial modelling of urban Gl demand —
runoff reduction
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(3) Integration analysis: steep slopes
and artificial drainage features




Spatial modelling of urban Gl demand —
runoff reduction

(3) Integration analysis: steep / medium
slopes and artificial / natural drainage
features
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Gl planning for multiple benefits — ‘hotspots’
of ecosystem service demand

Principle A from the Scottish
Land Use Strategy:

“Opportunities for land use to
deliver multiple benefits
should be encouraged”

(Scottish Government, 2011b p.4)

Multiple ES model outputs can be analysed to ‘ —
identify ES priority areas / ‘hotspots’ (source: Phillips, 2014) SGlF @ g




Delivery mechanisms for strategic urban Gl

Step 1: Individual spatial model outputs— see
Chapter 7

v

Step 2: Integration analysis— see section 8.2

v

Step 3: Identification of potential
multifunctional priority areas (MPASs) — see
section 8.2

v

Step 4: Develop broad-brush/outline proposal
for scoped-in MPAs — see section 8.2

Step 5: Feed outline proposalsinto Main Issues
Report (MIR) and consult— see section 3.1.2

v

Step 6: Take forward prioritised MPA
proposals from MIR consultation to Proposed
Plan and adopt the LDP — see section 3.1.2

v

Step 7: Develop detailed designs for prioritised
MPAs taken forward in adopted LDP — see
GCV Green Network Partnership (2013b)

v

Step 8: Deliver MPA designs through
appropriateland use delivery mechanisms and
collect implementation data— see section 3.1.1

\/

Step 9: Re-run individual spatial models with
new baseline data at start of next LDP cycle —
see Chapter 7

Can inform discrete LDP
policyif required — e.g.
specific policy on floodplain
woodland (see section 7.2.5)

Land use/management
change objectives

Record of relevant
technical guidance notes
(Appendices 4, 5 and 6)

Schematic showing outline
proposals for land
use/management change

Spatial strategy
Policies

Site specific proposals

Possible process
for integrating
strategic Gl
priorities with

LDP policy
(Source: Phillips, 2014)
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Thank you!
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