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Mitigation strategies to social conflicts Highly effective Somewhat effective ot effective

Engaging community leaders 67.4% 305% 20% 639
A Restricting people’s mobility 78.0% | 216% [ 04% 496
Land tenure arrangements | 59.7% | 400% 02% 412
Fencing | 433% | 55.6% [ 11% 360
Restricting livestock movement 516% | 44.1% [ 42% 306
Land use arrangements | 475% [ 525% 303
Keeping livestock closer 59.9% | 37.5% 26% 267
Engaging with law enforcement 628% | 358% 13% 226
Engaging with institutions 60.6% 364% 3.0% 132
Guardian dogs 217% | 723% 60% 83
Engaging with NGOs 452% 524% | 24% 42
Human guardians | 30% | 70% 10
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Mitigation strategies to humai

ghly effective

Somewhat effective

Not effective

Boma 44.9% 47.0% 8.1% 1,116
Guardian dogs 35.6% 55.1% 9.2% 996
Firelight 37.0% 55.6% 7.4% 307
Human guardians 37.5% 52.5% 101% 427
Engaging with NGOs 52.1% 45.6% 22% 401
Fencing 45.1% 49.9% 5.0% 399
Chasing wildlife away 38.9% 50.0% 111% 18
Scarecrow 7.1% 92.9% 0 14
Restricting livestock movement 50.0% 50.0% 0 6
Chili grease 100.0% 0 0 1
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Group
ranches

Mbirikani
Kuku

Total

Total number of
households (and
representation based on
the total number of
households)

‘ Loosikitok ‘ 320 (34%)

| Iichalai ‘ 408 (43%)

| Kanzi

‘ 163 (17%)

‘ Motikanju ‘ 47 (6%)

‘ 938

Percentage of the
total households
surveyed per
group ranch

N. of households
surveyed (and

Number (and

percentage based
on total) of representation based on
households to be total households) in each

surveyed site

136 (34%) 140 (43%) 0%
172 (43%) 160 (39%)

e a0 80 a5 48%
24 (6%) 20 (43%)

a0 00
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Conflicts within commu Huma ldlife conflicts
Types of Livestock theft, destruction of property, killing of a person (and retaliation), = Livestock predation, crop-raiding, property and assets destruction, people
conflicts theft of other property, boundary disputes, pasture access and use disputes, | chasing, lethal and non-lethal attacks on people, wildlife predation, disease

water access, and use disputes, dispute over property inheritance, insufficiently | transmission to livestock
addressed grievances.

Indicators Conflict prevalence, frequency, intensity, causes and impacts, presence and frequency of mitigation strategies, income losses
Methodology  household surveys, key informant interviews, focus groups, field observations, |~ household surveys, key informant interviews, interviews with farmers, field
participatory conflict mapping, law enforcement or other databases observations, questionnaires in farmer's meetings, records of incidents by

rangers
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Section Parameter Run 1 Run 2 Run
Discharge P s 0044 0.080 0240 0340
Duration min 45 30 30 30
Discharge m st 0120 0240 0340 0340
Duration min 30 30 60 30
Discharge m st 0.180 0240
Duration min 30 30
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Section Parameter Run 1 Run Run
i Q m's? 0.044 0.080 0240 0340
T min 45 30 30 30
d am 156 256 26 -
4 mst 028 031 106 -
Fr - 023 020 071 -
2 | Q m's? 0.120 0240 0340 0340
T min 30 30 60 30
d m 248+ 10 282033 263 % 0.06 256+ 0.07
% ms? 048 £ 0.02 087 +0.02 129 %004 133 £ 003
Fr - 031 %002 052 % 001 080 + 0,03 0.84 % 0,03
3 Q m st 0.180 0240
T min 30 30
d an 40-50 40-50
[ mst 084-1.05 112-140
Fr - 038-053 0.50-0.71
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e (95% ClI)

kg (95% Cl)

Pa cm®* Nts?
21 0 Discarded
$2-2 0 L14 39-48 140 (130-150) 6.5 (5.1-7.8) 13.8 29 26 290
0 Discarded
0 134 49-56 85 (76-92) 45 (35-55) 2.76 58 56 113
0 128 46-54 130 (120-140) 27 (19-35) 1.96 38 36 115
0 Excluded from testing
15 153 55-61 130 (120-140) 33 (25-40) 255 34 31 212
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Benefits principles - ‘why’ Gl should be provided

Nature rich beautiful places

Active and healthy places

‘Thriving and prospering places

Understanding and managing water environment

Resilient and climate positive places

Descriptive Principles - what (good) Gl is

Multifunctional

Varied

Connected

Accessible

Character (locally distinctive)

Process Principles - the way (how) to deliver GI

Partnership and vision

Evidence

Plan strategically

Beautiful well-designed places

Managed, valued and evaluated

GI supports nature to recover and thrive everywhere, in towns, cities and countryside,
conserving and enhancing natural beauty, wildlife and habitats, geology and soils, and our
cultural connections with nature

Green neighbourhoods, green/blue spaces and green routes support active lifestyles,
community cohesion and nature connections that benefit physical and mental health and
wellbeing, and quality of life.GI also helps to mitigate health risks such as urban heat
stress, noise pollution, flooding and poor air quality

GI helps to create prospering communities that benefit everyone and adds value by
creating high quality environments which are attractive to businesses and investors, create
green jobs, support retail and high streets, and to help drive prosperity and regeneration

Gl reduces flood risk and improves water quality by maintaining the natural water cycle
and sustainable drainage at local and catchment scales; and bringing amenity and
biodiversity benefits

GI makes places more resilient and adaptive to climate change and helps to meet zero
carbon and air quality targets. Gl itself should be designed to adapt to climate change

Gl should deliver a range of functions and benefits for people, nature and places, address
specific issues and to meet their needs. Multifunctionality (delivering multiple functions
from the same area of GI) is especially important in areas where provision is poor quality
or scarce

Gl should comprise a variety of types and sizes of green and blue spaces, green routes and
environmental features (as part of a network) that can provide a range of different
functions, benefits and nature -based solutions to address specific issues and needs

Gl should function and connect as a living network at all scales (e, within sites; and
across regions/at national scale). It should enhance ecological networks and support
ecosystems services, connecting provision of GI with those who need its benefits

Gl should create green liveable places that enable people to experience and connect with
nature, and that offer everyone, wherever they live, access to good quality parks,
greenspaces and recreational walking and cycling routes that are inclusive, safe,
welcoming, well-managed and accessible for all

Gl should respond to an area’s character so that it contributes to the conservation,
enhancement and/or restoration of landscapes; or, in degraded areas, creates new high-
quality landscapes to which local people feel connected

Work in partnership, and collaborate with stakeholders from the outset to co-plan,
develop and deliver a vision for GI in the area. Engage a diverse and inclusive range of
people and organisations including citizens, local authorities, developers, communities,
green space managers, environmental, health, climate, transport and business
representatives

Use scientific evidence, and good land use practices when planning and enhancing green
and blue infrastructure. Understand the evidence for the benefits of current Gl assets; and
data on environmental, social and economic challenges and needs in the arca

Plan strategically and secure GI as a key asset in local strategy and policy, at all scales.
Integrate and mainstream GI into environmental, social, health and economic policy.
“This should help to create and maintain sustainable places for current and future
populations, and address inequalities in GI provision and its benefits

Use an understanding of an area’s landscape/townscape and historic character to create
well-designed, beautiful and distinctive places

Plan good governance, funding, management, monitoring, and evaluation of green
infrastructure as a key asset from the outset and secure it for the long-term. Make the
business case for GI. Engage communities in stewardship where appropriate. Celebrate
success and raise awareness of GI benefits
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| standar Examples of tools, guidance and measurements

Biodiversity Net Gain (BNG) BNG s calculated using an approved biodiversity metric, following good practice principles and the
British Standard for Biodiversity Net Gain (BSI, 2021). See also criteria in the National Model
Design Code Part 2: guidance on Biodiversity Design (p26)

Environmental Benefits from Nature (EBN) Tool ‘The EBN Tool is designed to be used alongside the Biodiversity Metric, to assess the wider outcomes
for people from implementing a BNG project (LIVE Economics, 2022). It indicates the gains or
losses in 18 Ecosystem Services following land-use change: food, timber and fish production, water
supply, flood regulation, erosion protection, water quality regulation, carbon storage, air quality
regulation, cooling and shading, noise reduction, pollination, natural pest control, recreation,
education, interaction with nature, sense of place and aesthetic value

Water quality standards “This aims to meet Water Framework Dircctive standards for the ecological and chemical status of
surface water and groundwater bodies

SuDS Technical Standards SuDS include rain gardens, attenuation basins and bioswales. The government has consulted on a
revision to the existing SuDS technical standards, which would encourage delivery of multi-
functional SuDS with benefits for water quality, water supply, biodiversity and recreation as well as
flood protection (Defra, 2021). The Core Menu signposts the SuDS Manual for detailed guidance
on design, and the National Model Design Code (Part 2, p23)

Green Roof Organisation (GRO) Code Standards ‘The Green Roof Organisation (GRO) standards for Biodiverse Green Roofs or Biosolar roofs
encourage design of roofs with adequate substrate depth, diverse planting including native flora,
and additional biodiversity features. See also the National Federation of Roofing Contractors
(National Federation of Roofing Contractors, 2017)

Grassland and verges Plantlife’s Managing Grassland Road Verges provides best practice guide on improving biodiversity
for flowering plants and pollinators on verges

Trees and woodland Relevant standards include: Hirons and Sjoman (2019). British Standards, g, BS 8545:2014 -
Trees: from nursery to independence in the landscape. The Forestry Commission and Forest
Research’s Urban Tree Manual (The Right Tree in the Right Place for a Resilient Future)

Hedgerows Good practice guidance is provided by Hedgelink, including the Hedgelink Management Cycle
guidance

Scrub, shrubland, heathland and brownfield sites ‘The Natural England Scrub Management Handbook guidance

Allotments, community orchards and community farms Community farms and gardens should follow the Social Farms & Gardens’ Green Care Quality
Mark

Soils Management of existing and imported soils (Department for Environment, Food and Rural Affairs

(Defra), 2009); BS 8601:2013 Specification for subsoil; and BS3882:2015 Specification for topsoil

Building with Nature 12 standards grouped under the themes of Wellbeing, Water and Wildlife, for use in new
developments. https://wyww buildingwithnature.org.uk/
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Multi-functionality standards, showing how
local authorities could set their own targets

% of new developments delivering target Biodiversity Net Gain

Environmental Benefits from Nature Tool

% of new developments (or retrofis of SuDS to existing areas)
delivering multifunctional vegetated SuDS with biodiversity and
amenity value®

% of green roofs meeting GRO biodiverse green roof standard
Length (or percentage) of verges managed in accordance with
Plantlife standards

Length (or percentage) of hedgerows managed in accordance with
Hedgelink guidance

New developments (%
compliant)

100%

eg. applied to all large
developments

100%

100%

100%

100%

eg, 10%

eg, 30%

eg
5%

eg,
10%

5-year
target

eg
70%

eg
70%

eg
20%

eg
60%

Area-wide

10-year
target

eg, 100%

eg, 100%

eg,
50%

eg,
100%

Aspiration

100%

100%
100%

100%
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Development and release

2018-9

2020

2021

2022

2023

2024

Horizon scanning; Drivers of Change (Doran,
2019)

Review of functions and benefits of GI
(Dundon et al., 2019)

Review of GI Standards in United Kingdom
and worldwide (Dundon et al., 2019)

Initial review of Accessible Greenspace
Standard (Shepperd 2019 in Dundon et al.,
2019)

Evidence review of health and wellbeing
benefits of GI Standards (Lovell et al., 2020
Review of Accessible Natural Greenspace
Standard (Mell, 2022) and Urban Greening
Factor (Neal, 2020)

Review of the attributes of quality of GI (Mell,
2022)

Monitoring and Evaluation Plan; baseline
survey (LIVE Economics, 2022)

Advisory Group Workshops

Advisory Group Workshops

Trials of second draft GI Framework, including
mapping, with 10 local authorities (2020-21) (Schuder
et al,, 2021)

Consultation on third draft GI Framework including GI
Standards, Planning and Design Guide, and Process
Journeys with 14 local authorities (WSP, 2022) and
17 developers (Live Economics, 2022)

Online consultation survey on the GI Framework
(Sclater 2022)

Evaluation Plan and baseline survey (Live Economics,
2022)

Updated Evaluation Plan and 1 Year survey (ICF

Consulting Services Limited and Live Economics, 2024)

Development of first draft GI Principles, Supporting
Standards, Guidance. Interim Report (Dundon et al,,
2019)

Development of second draft GI Framework, including
Principles, Standards (including Accessible Natural
Greenspace Standard and Urban Greening Factor
Standard), Process Journeys and Mapping for trialling
Development of England GI Mapping Database
Version 1.1 (Moss, 2023a)

Development of the GI Principles, Mapping and website
for beta launch

2021 Beta launch of GI Framework - Principles
(Fanaroff et al,, 2021) and Mapping Version 1.1 (Moss,
2023b)

Development of the Core Menu of GI Standards (Grace
and Smith, 2022a)

Development of the Model Urban Greening Factor for
England (Neal, 2023a; 2023b)

Development of the Standards model and Headline GI
Standards (Houghton and Warburton, 2023)

Drafting of the Planning and Design Guide (Grant etal.,
2023) and Process Journeys (Fanaroff, 2023a)
Finalisation of GI Framework of Principles and
Standards for 2023 launch (Natural England)

Launch of the GI Framework of GI Principles and
Standards for England

Launch of the GI Mapping Database version 1.2
(Natural England)

GI Framework Process Guide for Local Planning
Authorities to develop GI Policies and Strategies
(Houghton and Gardner, 2024)

Accessible Greenspace Standard User Guide (Interim)
(Houghton, 2024)

Urban Nature Recovery Standard User Guide
(Houghton et al, 2024)
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1980 1990 2010 2020 2022

Fiirth 9318 10,123 | 10911 | 10,657 | 10,568 10,751‘
Otterberg 4280 | 4521 5,167 5211 5317 | 5425 ‘

Tirschenreuth = 9,420 9,840 9,687 9,149 8,712 8,655 ‘
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ar Bi Pro Exceptions Implicatiol

‘The Coastal Protection and

Restoration Authority (CPRA) was

established (to coordinate response to comprehensive coastal protection and

damage from hurricanes Katrina and restoration plan including a Master

Rita) Plan for coordinating and prioritizing
protection and restoration effort
(updated on a 5-yearly basis - note:
now every 6 years)

2005 Act 8 of the First Extraordinary
Session of 2005

One state agency was responsible for
developing and implementing a

CPRA has a Trust Fund that funds the
restoration program, revenue from
carbon credits must be added to the

2009 Act 523, Regular Session of the
Louisiana Legislature

[RJevenues derived from integrated
coastal protection programs, projects,
or activities shall be deposited in and

credited to the fund

trust fund and used for future
restoration

2010 La. RS. 9:1103 Carbon credit revenues are the 1. Landowner contractually assigns A landowner can assign carbon credits
property of the landowner ownership to another party to a third party (for example, to
validate an offset)
2. Carbon revenues derived from a Regardless of the landowner, if the
project sponsored by CPRA when the  additional carbon results from a CPRA
state owns the carbon revenue project, the state owns the carbon
revenue. Note some project funding
sources may be excluded under
‘additionality rules,’ for example, funds
from environmental damage
mitigation
3. In addition to the restoration project | Any carbon revenue from the broader
footprint, any carbon revenue from | avoided land loss from individual
avoided land loss resulting from the  projects (or programmatic restoration)
project also belongs to the state will be attributed to the state, regardless
of the landowner
2010 La. RS. 31221 in 2010 ‘The Louisiana Department of CPRA was expressly identified as the  Established the potential for the state to
CPRA [La. RS. 3:1221(C)] Agriculture and Forestry is the authority over “benefits, credits, or claim carbon credits for land created
primary agency for carbon offsets derived from projects approved (o not lost) as a result of coastal
sequestration programs - in and undertaken” from coastal restoration projects
agricultural and forestry lands restoration projects implemented by
CPRA
2014 VCS Methodology CPRA developed this Verra standard methodology specifically to quantify the greenhouse gas benefits of wetland creation
VM0024 approved projects (Verra, 2014). Methodology was categorized as a Restoring Wetland Ecosystem (RWE) + Afforestation,
Reforestation and Revegetation (ARR) methodology. VM0024 was developed in parallel with the VM0033 Methodology for
Tidal Wetland and Seagrass Restoration (Emmer et al,, 2023). It was retired in 2024.
2020 VCS Methodology First developed in 2011 for forests, the methodology was changed in 2020 to include project activities on tidal wetlands
VM0007 REDD+MF
2021 VCS Methodology Under this restoration methodology, all tidal wetland restoration projects in the United States are deemed to automatically
VM0033 approved meet the additionality requirement, due to the low number of these activities (Emmer et al,, 2023)
2012, CPRA releases updates to ‘This integrated coastwide protection and restoration planning process rigorously identifies and selects suites of projects,
2017, Louisiana’s Comprehensive Master | modeling land area change with and without restoration effort 50 years into the future (CPRA, 2012; CPRA, 2017; CPRA,
2023 Plan for a Sustainable Coast 2023b)
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Terrace type Net change of bottom elevation (cm) per section

Sec.2 Sec.3 Sec.4 Sec.5
Calm Box 001 001 0.01 001 | 0.01 | 001
Chevron 100 m 001 001 0.01 001 001 001
Chevron 200 m 001 001 0.01 001 0.01 001
Line [ 001 | 001 0.01 001 0.01 001
T-Shape 001 001 ‘ 0.01 0.01 001 001
Storm Box | -4.1 =33 -24 =418 [ =12 -26
Chevron 100 m -36 -29 -24 -20 -19 -26
Chevron 200 m [ -38 | -32 -28 -22 -21 -28
Line -38 34 -23 ‘ -28 -21 -29
T-Shape [ -39 | -33 -26 -22 -18 -28
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Sediment type Vegetation type Water depth Net change of bottom elevation (cm) per section

Sec.1 Sec.2 Sec.3 Sec. 4 Sec. 5 Overall

Mud-dominant None Deep (1.0 m) —6.6 -49 -3.6 ~18 0 -34
Minimum (Spring) =13 -0.9 -0.4 -0.1 0.1 -0.5

Maximum (Summer) 04 1t 14 15 14 | b ]

Mangrove ~0.4 0.1 04 0.7 08 0.3

None Shallow (~0.5 m) 83 -7 63 38 02 | 52

Minimum (Spring) =% | =3 = -0.5 | o | =12

Maximum (Summer) 03 | 11 13 14 14 11

Mangrove 09 -0.1 0.2 0.5 0.7 0.1

Sand-dominant None | Deep (~1.0 m) -85 | =65 -55 -4 a8 | -53
Minimum (Spring) -41 | -31 24 [ -19 | -12 [ -26

Maximum (Summer) 02 | a1 28 31 20 21

Mangrove o [ b ¢ -0.2 0.6 L1 =05

None Shallow (0.5 m) -10 -85 =77 -5.8 =21 -6.9

Minimum (Spring) =51 -4.2 34 -26 | -14 -34

Maximum (Summer) ok | 1w | 28 | P 19

Mangrove 33 15 07 | o1 o9 s
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Vegetation type ud-dominant type Sand-dominant type

Shallow (m?) Deep (m?) Shallow (m?)
None 89,725 28,275 90,100 ‘ 29,175
Minimum (Spring) | 96,500 28,625 97,135 ‘ 29,350
Maximum (Summer) I 96,850 | 32,700 i 144,625 ‘ 103,401
Mangrove [ 96,550 28,950 | 97,000 ‘ 33,330
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Hydrofacies
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Consultants
Federal Government

State Government

Local Government
Non-Government Organisations

Other

Description

15 Representatives from 10 national engineering firms

4 | Four teams within the Department of Climate Change, Energy, the Environment and Water (DCCEEW)
5 Participants that are involved in managing the coast and coastal protection (NSW, QLD, SA, VIC, WA)
4 | Participants that are involved in representing the coastal councils (NSW, SA, VIC, WA)

2 The Nature Conservancy

1 National Environmental Science Program Marine and Coastal Hub (workshop funder)
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ssion Expected outcomes

1. Introduction © Shared definition of nature-based coastal protection

 Share the barriers communicated through previous surveys

2. Barriers and  Identify the priority barriers that need to be addressed

solutions  Define solutions for the priority barriers

3. Scenario 1  Conceptualise the barriers and solutions using a common coastal
asset protection problem

4. Scenario 2  Conceptualise the barriers and solutions using an open coast
protection problem

5. General  To capture any additional reflections on barriers or solutions to

discussion nature-based coastal protection

Activities

© Presentation on nature-based coastal protection and the survey results
© Menti activity for participants to add any other barriers that had been missed
from previous surveys

© Dot-sticker traffic light priority system was used in breakout groups to rank all
barriers, and the top two barriers from each group were communicated

A barrier was given to each breakout group to identify solutions. Groups then
rotated among barriers to add additional solutions and ranked the solutions
using the dot-sticker traffic light system

 Individuals were asked what the most needed solution was to enable nature-
based coastal protection using Menti

® Presentation on the common coastal asset protection problem and design steps

 Breakout groups identified the barriers at cach design stage, wrote them onto
cards and grouped them onto the venue wall

 Each breakout group was given one design stage and identified solutions for each
barrier. These were added to cards and placed on the wall beside the barrier

 Individuals were asked what the most important barrier was and three things that
could be done to solve the barrier using Menti

@ Breakout groups worked through the design stages using the barriers from
Scenario 1, and decided whether barriers were removed, or if there were new
barriers

 As above, groups identified solutions to the barriers

© As above, a Menti activity was done for individual feedback on the most
important barrier to solve with three solutions

Participants were placed in their stakeholder groups and asked to identify
immediate and future actions that could be taken by the group they were
representing to better enable nature-based coastal protection

© A whole-participant open floor group discussion
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Barrier Description

Lack of clarity regarding the options
available

Lack of community support

Lack of data on the costs and benefits

Lack of education or awareness.

Lack of funding

Lack of good examples being used

Lack of governmental support

Lack of long-term performance
evidence/examples

Lack of necessary expertise

Lack of technical guidelines

Planning or regulation barriers

Risk - level of reduction

Risk - coastal hazard

Risk - reputational

Risk - liability

Risk - marine spatial planning

Uncertainty in ongoing maintenance
and monitoring costs

Uncertainty in ongoing ownership/
tenure

Will not work quickly enough

‘The different types of nature-based coastal
protection that can be considered, and
their inclusion in existing compendiums

Support for nature-based coastal
protection from the local community that
could be adjacent landowners, regular
users of the area and may include
Traditional Owners

Data availability that would underpin a
multi-criteria analysis or benefit-cost
analysis to evaluate different coastal
protection options

Lack of understanding of nature-based
coastal protection (including its
definition) within different stakeholder
groups such as government, the
community, consultants

Funding availability and the confidence to
spend money on nature-based coastal
protection

Reference projects that span a range of
techniques, environments and at scale

Leadership provided by all levels of
government to support the
implementation of nature-based coastal
protection

‘The ability of nature-based coastal
protection to be adaptive in a changing
climate and maintain the risk reduction

required

The availability of expertise to procure,
design and construct nature-based coastal
protection, and better integration of
existing expertise into the process

Lack of (accessible) information on
project scoping, concept to detailed
design, life cycle costs, construction,
‘maintenance, and monitoring

Refers to gaps for enabling nature-based
coastal protection in strategic planning,
approvals, permits and consents

“The risk reduction that can be achieved by
nature-based coastal protection supported
by suitable scientific evidence

Coastal hazard risks present at a site for
which the solution needs to be designed

‘The damage that project failure might
have on an individual’s organization’s
reputation

Risks related to individual professional
indemnity insurance that under common
law consultants must show due care, skill
and diligence

Risks related to the organization that takes
ongoing liability (i., for maintenance/
monitoring/operation, and potential
unintended negative impacts it causes) for
the structure

Risks of the structure to other users, e.g,
health and safety for the community,
navigational risk for boating

‘The upkeep and monitoring required for
nature-based coastal protection and the
operating costs associated with this

The consideration of nature-based coastal
protection as an asset and who has
ongoing responsibility for the structure

‘The natural component may take time to
develop that does not align with the
timeframes needed to provide protection
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Critical shear stress (Pa) for erosion
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Organic marsh soil
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Vegetation type Vegetation parameters Bayou Monnaie-saline Bay Alexis-fresh marsh

marsh (shallow water)

(deep water)

Outer Inner Edge Outer

Minimum (Spring) Height (m) 132 056 - 087 069
[ Stem Density (plants m?) 2196 904 - [ 240 1568

Stem Diameter (mm) 39 37 - | 41 49

Maximum (Summer) Height (m) | 148 148 088 | 143 | 143
Stem Density (plants m) 1628 1628 1012 1760 1760

Stem Diameter (mm) 68 68 23 87 [ 87

Mangrove Height (m) [ 065 [ 065 065 e
Stem Density (plants m™?) 134 134 I - 134 134

Stem Diameter (mm) | 105 105 105 105
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Category Actual walking  Name of criterion Natural Minimum Approximate walking/

distance greenspace size cycling time
Small greenspace close to 200 m Doorstep Greenspace N 05ha Less than 5 min
home. I

300 m Local Natural Greenspace Y 2ha 5 min

Medium sized greenspace 1km Neighbourhood Natural Y 10ha 15 min
within 1 km Greenspace
Medium large greenspace 2km Wider Neighbourhood Y 20ha 35 min
within 2 km Natural Greenspace
Large greenspace within 5 km 5km District Natural Greenspace Y 100ha 15-20 min cycle from home
from home
Very large greenspace within 10 km Sub-regional Natural Y 500ha 30-40 min cycle from home
10 km from home Greenspace

Dt e ans domal wildns sad crding: st Csiaking wad Waibintoa Sio8
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Strengths Weaknesses

- The structure and composition of size and distance criteria are broadly consistent
with the findings of research into the health and wellbeing benefits of GI. (Lovell et al,
2020)

- ANGSt is an established and recognised standard that stakeholders have experience
of using

- The metrics constituting ANGSt are simple and can be used to assess accessibility at a
local and more strategic scale

- ANGSt data can be mapped in GIS and overlaid in GIS with other socio-economics
data such as multiple deprivation and population density

- The metrics provide scope for LPA to assess the extent of their Gl resource base and
use this information to make strategic decision-making over addressing deficiencies
in local provision

- Retaining ANGSt within a new GI Standard would provide continuity for
stakeholders to existing structures/processes, enabling them to situate their thinking
and uses of the new standard

- The lack of flexibility within ANGSt makes it difficult to include local environmental/
built context into decision-making and limits its application in different urban
densities

- The lack of prescribed focus in the NPPF makes the inclusion of ANGSt within Local
Plan structures difficult (unless compliance is legally required)

- The ongoing complexity of aligning local/national actions via the NPPF, Localism
Agenda, and duty to cooperate within policy make it difficult to embed ANGSt into
practice

- Clear guidance, capacity and funding would be required to support the use of a
national/local actioning of a new standard

- ANGSt does not reflect quality or capacity of green space
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Green Infrastructure
Strategy Standard

Accessible Greenspace
Standard

Urban Nature Recovery
Standard

Urban Greening Factor
Standard

Urban Tree Canopy Cover

Standard

eadline standard  Arex

ide

Local authorities work with stakeholders to strategically plan their G,
applying the 15 GI Principles and GI Standards and integrating GI
policies and development requirements in development plans and local
design codes. They set SMART targets in a Delivery Plan for achieving
the GI Standards (adapted to the local context) and plan the long-term
management and maintenance of all GL.

Everyone has access to greenspace to meet the AGS standard (see
Table 5). Local authorities have at least 3 ha of accessible greenspace
per 1,000 people, with no net loss in this metric. Accessible greenspace
meets the Green Flag Award Criteria (Green Flag website n/d) and “By
All Reasonable Means: Least restrictive access to the outdoors.”
(Sensory Trust & Natural Resourses Wales, 2022)

‘The proportion of G that s designed and managed for nature recovery
is increased by an agreed %, taking into account local needs and
constraints. Also, provide 1 ha of Local Nature Reserve per

1,000 people, and enhance and create new Local Wildlife Sites

At least 40% average green cover in urban residential neighbourhoods,
and no net loss of green cover

Urban Tree Canopy Cover is increased by an agreed percentage based
on a locally defined baseline, taking into account local needs,
opportunities and constraints

Major developm (>10 homes or >0.5 ha)
Developments have a GI Plan showing how the 15 GI Principles and the
GI Standards will be delivered, as set out in local GI policies and local
design codes. The GI delivered within (or associated with) major new’
developments should be managed, maintained and monitored for a
‘minimum of 30 years

‘The local authority specifies to the developer the quantity, size and
distance criteria for any accessible greenspace associated with the
development, and this is designed to meet the capacity (3 ha/
1,000 people) and quality (Green Flag, By All Reasonable Means)
standards

AGreen Infrastructure Plan for the development states how it will create
and restore wildlife-rich habitats, which can contribute to the delivery of
local nature recovery objectives, including Local Nature Reserves or
Local Wildlife Sites

Major development meets UGF scores of at least 0.3 for commercial
development, 0.4 for residential development, and (where appropriate)
0.5 for residential greenfield development

Major residential and commercial development is designed to meet the
area-wide targets. New and existing trees are incorporated into new
developments and new streets are tree lined (in line with national
planning policy)
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Proble Ecosystem service that is a par

‘ Climate risks
Coastal flooding and wind Coastal protection
Freshwater flooding Flood regulation (Green water storage)
Water insecurity Runoff Water availability
Other
Greenhouse gas emissions cause climate change Carbon sequestration and storage

Non-point source pollution to water Sediment retention Nutrient retention
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Criteria Inclusion

Population Studies that focus on either climate adaptation or ecosystem
services

Interventions | Implementation of NBS or climate-resilient garden management
practices, including both practical applications and theoretical
explorations

Comparators | Any

Outcomes | Improvement in ecosystem services or climate adaptation

Study designs | Any

Climate zones | Geographically under a temperate climate (Koppen-Geiger climate
classification - climate type ‘Cfb)

Languages English

Date ranges | None
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NBS applicable to domestic

gardens

References

Vegetation 1. Increasing the tree cover

2. Installing a green roof

3. Greening the fagade

4. Creating a complex and diverse understory

5. Minimizing the application of liming, fertilizers,
and pesticides

6. Reducing lawn mowing

Water 7. Installing a (natural) water body or rain garden

8. Harvesting rainwater

Soil | 9. Greening bare and sealed soil

10. Applying organic amendments
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screating horizontal diversity by selecting diverse plant species adapted to local conditions; and vertical diversity through a multi-tiered structure of varying vegetation heights.
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ESS: number of articles Total number of articles included in this Systematic Review: n = 71
Local Global
climate Water Air quality Wind climate
regulation | regulation maintenance regulation regulation
NBS: number of articles 57 28 6 41 Total
Vegetation | Increasing the tree cover N -
Installing a green roof 4 3 37
Greening the facade 5 3 2 2 12
Creating a complex and diverse 9 4 4 1 5 23
understory
izing the application of liming,
fertilizers and pesticides 1 i okl 5 Y
Reducing lawn mowing 1 1 NA 1 3
Water In.stalllng a (natural) water body or 6 - NA 2 2
rain garden
Harvesting rain water
8 NA NA 1 9
Soil Greening bare and sealed soil 5 - 3 1 B =
Applying organic amendments 2 6 NA o 17
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Local climate regulation Water regulation i d regulation Global climate regulation

Vegetation Can decrease urban
temperatures byaround |
Increasing the 0.76°C%, can block 70-95% of | G0 "m“ sqane Can cut particulate pollution Can store around 10.64 kg
reecovr ol rooonsncan | ST e e oy 2 mch s 25507 rnon/mh
have the same cooling power AT
s an air-conditioning unit”
Can reduce surface
Can reduce internal
OO o | o reducs sttt temperatures by 34C,
ol - s ’“m by 60-100%) lowering energy
S———— e ey
system by around 1°C 1 ot
Greening Can cut up to 43% of NOZ and Can decrease energy
the fagade 62% of PM10° transfer by >20% in winter!
Creating a complex
and diverse x
understory
Minimizing the
application of NA Can decrease NO emissions.
liming, fertilizers by a factor of 10%
and pesticides
Ridiicig tawn Can reduces water Can reduce carbon
i BV requirements by upto 10 “ emissons by upto 1.5
i times® times®
oter [Ny vt h Can educe local Can reduce surface runoft 5
water - o
rain garden temperatures by up to 4°C" by 40-100%'
Harvesting
aainwater | i 2
sol Greening bare and Can provide a cooling effect
‘sealed soil ) w
Applying organic .
‘amendments

"IDerkzen et al., 2015; *Knight et al,, 2021; “Ellison et al., 2017; Kotzen, 2021; " Douglas and James, 2014; “Enzi et al., 2017; "'Speak et al., 2013; *Bar6 and Gémez-Baggethun, 2017; *!
Cameron et al., 2012; "Susnik et al,, 2022; "'McVittie et al,, 2018; "?Orta-Ortiz and Geneletti, 2021.

NA, no effect of specific NBS, on ecosystem service.

“other research suggests that adding just one tree has a negligible impact or even worsen
(Nemitz et al, 2020; Evans et al., 2022). Therefore, it is important to consider the placement of trees to avoid obstructing ventilation, which could potentially lead to the concentration of air

pollutants.

quality by emitting biogenic volatile organic compounds and producing wind dispersed pollen
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Platforms Boolean-style search string

Web of Science Core TS=(((NBS OR “Nature-based Solutionss")
Collection OR (yard* OR garden* OR “garden management’))
AND ((“ecosystem services" OR “environment*” OR
“natur*” OR “ecolog™)
AND (“servic” OR “benefit*” OR “function*” OR
“good*” OR “contribution$*)) AND (vegetation OR
water OR soil))

Scopus TITLE-ABS-KEY ((NBS OR “Nature-based
Solutions$")
OR (yard* OR garden* OR “garden management’))
AND ((“ecosystem service$” OR “environment*” OR
“natur*” OR “ecolog™)
AND (“servic” OR “benefit*” OR “function®” OR
“good*” OR “contribution$*)) AND (vegetation OR
water OR soil)
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