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An ecosystem is a group of inter-connected organisms 
(animals, plants and microbes) and their physical 
environment found in a particular area, for example 
mountains, rivers or woodlands. Ecosystem resilience  
is the capacity of an ecosystem to deal with pressures 
and demands, either by resisting, recovering or adapting 
to them whilst retaining their ability to deliver ecosystem 
services and benefits now and into the future. A resilient 
ecosystem shows a good level of:

The purpose of this guide is to highlight 
the importance of ecosystem resilience 
and encourage practical action that 
can be taken to build it across Wales.  
It contains examples of the many and 
varied actions that we need to do more 
of. Many of the highlighted actions are 
not new. Our challenge is to ensure 
that actions are adopted in combination 
rather than singularly, and to rapidly 
increase the area of land managed with 
resilience in mind. The more action we 
take the more resilient our ecosystems 
will become, and the more likely that 
the ecosystem services, upon which 
we all depend for our well-being, will 
be secured. From policy and decision 
makers to land managers, public bodies 
and householders, everyone has a part 
to play.
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Why should we care about resilience?

Resilient ecosystems provide many ecosystem services upon which we all rely 
for our continued existence. These services are often hidden from view but they 
underpin our well-being including our prosperity, health, culture and identity. 
Resilient ecosystems maintain a genetic library, preserve and regenerate soil, 
fix nitrogen, recycle nutrients, control floods, mitigate droughts, filter pollutants, 
assimilate waste, pollinate crops, operate the hydrological cycle and store carbon.

The Well-Being of Future Generations (Wales) Act and the Environment (Wales) 
Act recognise that we have a duty to maintain and enhance the resilience of our 
ecosystems for our own continued existence and for future generations. This duty 
is reflected in many policies including the Welsh Government’s Natural Resource 
Policy, Planning Policy Wales and the Nature Recovery Action Plan.

•  Diversity - at a variety of different levels and scales, including  genetic 
diversity, species diversity, diversity within and between ecosystems and 
structural diversity for example; 

•  Extent  - where its area is sufficiently large to sustain populations, support 
ecological processes and cope with negative edge effects like predation;  

•  Condition - where the impacts of pressures and demands are positively 
managed so that the physical environment can support a comprehensive 
range of organisms and healthy populations;

•  Connectivity - where organisms can move within and between different 
ecosystems, from foraging or migration of individuals, through dispersal of 
seeds and genes, to the major shifts of species’ populations to adjust to a 
changing climate.

Ecosystem resilience comes about as a result of an interplay between these 
aspects, allowing ecosystems to adapt, recover and resist pressures and 
demands more readily.



Cyfoeth Naturiol Cymru    National Resources Wales                    

E
c
o

sy
ste

m
 R

e
silie

n
c
e

 F
ie

ld
 G

u
id

e

4

Degraded grassland habitat: scrub 
invasion due to lack of management 

Monocropping reduces the diversity of 
habitats in the landscape   
(©John Briggs) 

Biodiversity - the variety of all life on earth – is a key indicator of ecosystem health 
and resilience but has seen an overall 60% decline in species across the globe 
since 1970. The United Nations predict that one million of the eight million species 
on the planet will be extinct by 2039.

The State of Natural Resources Report (SoNaRR), required under the  
Environment (Wales) Act, provides us with a regular assessment of the extent  
to which ecosystem resilience is being achieved in Wales. SoNaRR (2020) tell  
us that in Wales:

•  Most semi-natural habitats have seen a reduction in diversity over the last 100 
years, with the rate of decline increasing from the 1970s onwards. 

•  Only 31% of the country contains semi-natural habitat. At least 40% of Welsh 
semi-natural habitats are spread out in such small patches that this implies low 
resilience.

•  Very few semi-natural habitats are reported as being in good condition due to 
several pressures. Freshwater habitats, for example, are mainly affected by 
nutrient enrichment and physical modifications.

•  Connectivity is at its lowest in lowland semi-natural habitats, where the 
landscape has been simplified by the loss of semi-natural habitats, and 
intensively managed land dominates.

SoNaRR also tells us that the well-being of humans in Wales, and around the 
planet, is threatened by ecological and environmental breakdown. Time is running 
out to respond to this crisis and avoid a catastrophic situation for Wales and the 
world. Building the resilience of ecosystems needs to form the basis of a swift and 
immediate response.

How resilient are ecosystems in Wales?

What is affecting  
ecosystem resilience?

The ecosystems and landscapes of 
Wales are beautiful, dynamic places 
that have been shaped by human 
settlement and management practices 
over hundreds and thousands of years. 
Its climate, landform, habitats and soils 
have been modified by intertwined 
factors including cultural practices, 
societies’ need for food and timber 
products, government policy priorities, 
and market forces. 

Some of the main pressures impacting 
the resilience of our ecosystems, as 
identified in SoNaRR, include:

•  Climate change, including more 
frequent and severe storms and 
heatwaves, resulting in more 
flooding, coastal and soil erosion 
and droughts, leading to a decline in 
the diversity, condition and extent of 
many of our ecosystems.

•  Agricultural intensification which has 
led to a dramatic decrease in the 
connectivity, diversity and extent of 
many ecosystems as more land has 
been brought under production, and 
as grazing, nutrient and chemical 
management has intensified. 
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•  Air pollution from industry, transport, and certain farming practices which 
causes enrichment, mainly as a result of nitrogen compound emissions. These 
pollutants harm soil and water quality, leading to a decline in  condition and 
diversity across a number of ecosystems.

•  Water pollution which can occur from sewage and waste water discharge, 
rainwater flushing pollutants from buildings and roads, runoff from poor land 
management practices and contaminated mine discharge, leading to a decline 
in the condition and diversity of freshwater ecosystems. 

•  Insufficient management of ecosystems, for example semi-natural grassland 
and certain semi-natural woodlands, that rely on low intensity or traditional 
management to maintain their condition and diversity.  

•  Construction of flood defences, river sediment dredging and channel 
straightening which disconnect rivers from their catchments, limiting their  
natural, dynamic processes, reducing their condition and diversity.

•  Human development at our coastlines which artificially alter their natural, 
dynamic processes and reduces their extent, condition and diversity.

•  Invasive non-native species, pests and diseases which pose a threat to many 
ecosystems, reducing their diversity and condition. This is a particular problem 
in woodlands and freshwater environments. 

Developed coastlines are less adaptable 
to change (©John Briggs) 

Modified river channel and degraded 
peatland (©John Briggs) 

Building Ecosystem  
Resilience in Wales
Wales is beginning to address the many pressures that affect the resilience of 
its ecosystems by using the well-being goals and ways of working under the 
Well-being of Future Generations (Wales) Act, together with the Sustainable 
Management of Natural Resource principles from the Environment (Wales) 
Act to map out the route forwards. This will mean managing Wales’ natural 
resources and ecosystems to ensure that the benefits they provide for our 
social, economic, environmental and cultural well-being are available now and 
for future generations. By taking individual and collective action to improve the 
resilience of our ecosystems, from woods, heathlands, wetlands and rivers to 
species rich grasslands and sand dunes, we can keep our land functioning, for 
the benefit of our wildlife, our food and timber crops and our own quality of life.  

The following sections of the guide illustrate what landscapes in Wales 
could look like in 2050 if actions are taken now to enhance their ecosystem 
resilience. This thirty year time frame has been chosen to reflect the minimum 
length of time it can take to restore some ecosystems to a functioning 
state and so benefit from the services they provide. Other ecosystems may 
require considerably longer periods of time to do this. The illustrations used 
are intended to showcase the types of interventions available in four broad 
landscape settings; “lowland”, “upland”, “coastal” and “urban”. Whilst these 
illustrations are based on photographs of actual places in Wales they are not 
intended to be viewed as recommendations for these specific locations, but to 
show what might be possible for the type of general landscape shown.
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Building Ecosystem Resilience in the Lowlands 
The lowlands of Wales are places where many people live, and where much 
of our food is produced. Aside from farmland and urban areas, they contain 
important areas of species rich grasslands, woodlands, heaths, rivers, lakes, 
ponds and wetland habitats. Each of these habitats has specific pressures 
acting upon them, and so a range of actions need to be undertaken to help to 
increase the overall resilience of lowland ecosystems.

We need to do more of the following actions as a priority to build ecosystem 
resilience in the lowlands:

•  Managing protected sites, for example Sites of Special Scientific Interest,to 
achieve favourable or favourable recovering condition and other areas 
containing priority habitats and supporting priority species in a similar way - 
maintains the condition of biodiversity hotspots.

•  Increasing the size of protected sites and priority habitats through habitat 
restoration and creation - enhances extent and improves the stability and 
reliability of many ecosystem services.

•  Planting new woodlands, and where appropriate bringing more woodlands back 
into planned management - increases extent, diversity and condition, reduces 
flood risk, stores carbon and provides recreational opportunities.

•  Reconnecting rivers with their floodplains - improves their condition, diversity and 
connectivity, helps to reduce flood and drought risks.

•  Tree planting to fill hedgerow gaps and create new hedgerows - improves habitat 
connectivity and diversity, stores carbon, protects soils and water, improves pest 
control.

•  Tree planting along water courses – improves their condition, diversity, extent 
and connectivity, protects water quality, stores carbon.

•  Soil management to conserve organic matter and prevent or remediate 
compaction - improves soil ecosystem condition and diversity, enhances crop 
yields and reduces farm costs whilst also reducing flood risk.

•  Managing nutrient inputs to prevent them running into streams and rivers – 
improves condition, reduces farm costs.

Present Day (2021)

Example Actions:
SIMPLE: 
Direct-drilling and conservation 
tillage; regular soil testing; increasing 
slurry storage capacity; reducing the 
frequency of hedge cutting; applying 
nutrients only during favourable 
weather conditions; creating field 
margins, buffer strips and ponds for 
water storage; purchasing food and 
timber products with sustainable labels; 
precision farming for highly targeted 
nutrient application.

ADVENTUROUS: 
Land managers working collaboratively 
to improve habitat connectivity and 
extent; increasing the use of forest 
products for example in construction; 
modification or removal of river hard 
engineering structures e.g. weirs and 
flood defences (where appropriate); 
re-introducing keystones species; 
providing enough space for rivers to 
move dynamically; developing certified 
schemes for ecosystem services 
and associated markets; phasing out 
chemicals and pesticides on land; 
switching to no-till/minimum tillage 
farming and agroforestry.

Fenced river buffer

Species-rich wildflower 
meadow

©John Briggs

•  Sustainable farming, including an increased use of agroforestry and mixed-
cropping systems, to maintain food production while maintaining and enhancing 
a range of other ecosystem services, such as biodiversity, flood regulation and 
carbon storage. 
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Lowland journey towards 2050
Trees planted to diversify farm 
income and provide shelter for 
grazing animals, improving animal 
welfare and storing carbon, 
increases habitat extent and 
diversity.

Woodlands managed to create a 
diverse range of tree ages, species 
and structural types, improving 
habitat condition and diversity.

Lowland habitats, like semi-natural 
grasslands and wetlands, restored 
and created to increase diversity, 
condition, extent and connectivity.

Continuous hedgerows and field 
margins provide corridors for wildlife 
movement, and carbon storage when 
managed sympathetically; increases 
habitat connectivity.

A mixed farming model with diverse 
crop rotations together with livestock, 
agroforestry and orchards support 
wildlife as well as maintaining soil 
fertility and controlling pests and 
diseases, increases diversity  
and condition.

Riparian planting reduces soil 
erosion and sediment inputs 
into watercourses, provides 
beneficial shading and nutrients 
to watercourses, and improves 
condition.

Fencing watercourses creates a buffer 
strip to prevent stock access, reducing 
soil erosion and sediment inputs into 
watercourses, improving diversity  
and condition.
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Building Ecosystem Resilience in the Uplands
The uplands of Wales are a highly valued landscape which receive many 
recreational visitors. They are a living landscape with a long history of 
management, and today hill farming communities play an important role in 
sustaining the Welsh language. 

•  Increasing the diversity of grazing 
regimes, to include both sheep and 
cattle. Managing stocking levels to 
enhance upland ecosystem condition 
and diversity. This could involve 
either a decrease or increase in 
grazing from current levels. 

•  Managing protected sites, for 
example Sites of Special Scientific 
Interest, to achieve favourable or 
favourable recovering condition 
and other areas containing priority 

The uplands contain some of Wales’ more resilient ecosystems, important for their 
biodiversity and ability to mitigate climate change through capturing carbon. The 
way in which upland habitats are managed significantly affects downstream areas 
in particular with regards to water quality and flood risk. Therefore, increasing the 
resilience of upland ecosystems can provide benefits for many other ecosystems, 
communities and society. Priority actions we need to do more of include:

habitats and supporting priority 
species in a similar way - maintains 
the condition of biodiversity hotspots.

•  Avoiding rotational burning, and 
combating wildfires and arson to 
increase heathland extent and 
condition. 

•  Increasing tree cover and managing 
run-off pathways in appropriate 
locations, to enhance freshwater 
habitat diversity, connectivity and 
condition, and reduce flood risk. 

Leaky dam

Present Day (2021)

Upland Wood Pasture

©John Briggs

Example Actions:

SIMPLE:  
Leaky dams - structures made of 
natural trees across rivers which allow 
some water through - in headwaters; 
encouraging increased tree cover 
through natural regeneration where 
appropriate; grazing with traditional, 
hardy breeds; planting hedgerows 
and shelterbelts; blocking drains on 
peatland to restore the natural water 
balance.

ADVENTUROUS:  
Developing sustainable tourism and 
recreation opportunities; mine spoil 
stabilisation / remediation; switching 
to continuous cover forestry, where 
appropriate, with greater diversity of 
tree ages and species composition; 
developing certified schemes for 
ecosystem services and associated 
markets; land managers working 
collaboratively to improve habitat 
connectivity and extent; phasing out 
chemicals and pesticides on land; 
switching to no-till/minimum tillage 
farming and agroforestry. tree ages  
and species composition.
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1

2

3

Upland journey towards 2050
Peatland restoration, including drain 
blocking; increases habitat extent, 
improves habitat condition, reduces 
flood risk.

Managing woodlands in accordance 
with the UK Forestry Standard  
including, where appropriate, 
gradually increasing the proportion 
of broadleaved timber species; 
increases diversity, condition  
and extent. 

Tree and heathland regeneration 
along headwaters; increases 
habitat diversity and connectivity, 
reduces overland flow and 
downstream flood risk.

Planting shelterbelts and hedges 
increases habitat connectivity 
and flood regulation, reduces soil 
erosion, improves water quality, 
improves livestock welfare in hot 
and cold weather.

Grazing with traditional, hardy 
breeds at levels that enhance 
sward diversity; improves habitat 
condition, supports farming 
communities. 

Creating ponds for water 
storage; increases the extent and 
connectivity of wetland habitats, 
provides improved water supply.

4

5

6

Original Image © John Briggs
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Building Ecosystem Resilience at the Coast
Resilient coastal ecosystems are dynamic places, constantly changing due 
to natural processes of erosion and deposition of sand and sediment, and the 
gradual development of plant and animal communities. Coastal areas are the 
interface between the land and marine environment. 

•  Restoring sand dunes, saltmarsh 
and other coastal habitats to create a 
broader habitat strip; re-establishes 
natural transitions between land 
and sea, increases habitat extent, 
diversity, condition and connectivity, 
improves coastal defence and 
recreational opportunities.

•  Increasing the extent of saltmarsh 
habitat; stores carbon, provides 
natural flood defence.

•  Carrying out coastal adaptation to 
climate change; reduces coastal 
squeeze – the loss of shoreline 
habitats where they are prevented 
from moving inland by fixed sea 
defences as the sea level rises-  
and flood risk, enables coastal 
habitats to adapt naturally to sea 
level rise and erosion.

•  Managing stocking levels, involving 
either a decrease or increase in 
grazing from current levels as 
appropriate - to enhance habitat 
condition and diversity.

•  Reducing inputs of nutrients, 
chemicals and pathogens throughout 
river catchments, from source to sea; 
improves water quality and habitat 
condition.

•  Managing invasive non-native 
species to reduce their impacts on 
diversity, condition and extent.

•   Restoring sand dune dynamism 
through turf stripping and sand 
scraping, notching - deliberate 
removal of sediment at the foot of  
a dune to introduce instability-, 
artificial rabbit warren creation and 
scrub clearance; improves condition 
and diversity.

The coast is a place where people live and work, and provides places that are 
popular for recreation and tourism. Watercourses connect the sea to the high 
mountains, so actions far away can have a large effect on marine resilience. 
Priority actions to increase resilience that we need to do more of, within the 
framework of Shoreline Management Plans and River Basin Management  
Plans include:

Example Actions:

SIMPLE:  
Maritime grassland and heathland 
restoration; extending habitats one field 
back from the coast; reintroduction of 
appropriate livestock grazing to areas 
where grazing has been abandoned; 
precision farming for targeted nutrient 
application.

Flood defences change natural patterns 
of sediment erosion and deposition  
©John Briggs

ADVENTUROUS:  
Managed realignment of the coast to 
create saltmarsh and other intertidal 
habitats and dune rejuvenation; 
reconnecting the natural floodplain; 
switching to no-till/minimum tillage 
farming and agroforestry; remediating 
pollution from abandoned mines.

Present Day (2021)

©John Briggs
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Expanding and restoring existing 
coastal habitat areas including 
‘one field back’ from the cliff edge 
increases extent,  connectivity, and 
adaptability to changes from natural 
erosion processes by creating 
space for them to move inland.

Modifying flood defences (outside 
of areas where coastal defences 
are essential) to restore natural 
coastal erosion and deposition 
processes which sand dune, 
shingle and saltmarsh habitats rely 
on; this supports the adaptability of 
these habitats, which play a role in 
natural flood defence. 

Improving the condition of estuarine 
habitats by taking a combination 
of actions upstream to stop 
nutrients and chemicals entering 
watercourses. Habitat and soil 
restoration, riparian tree planting 
and watercourse buffer strips 
all reduce overland flow, while 
increasing habitat extent, diversity 
and connectivity.

1

2

3

Coastal journey towards 2050

Original Image © John Briggs
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Building Ecosystem Resilience in Our Towns and Cities
Our homes, towns and cities are intricately connected to the natural world. 
It can be easy to forget that urban ecosystems are connected to other 
ecosystems, from mountain to coast, through their utilisation of land and 
water resources far away for food, energy and water supply, and exporting 
pollutants into the air and waterways, where they are widely dispersed. 

•  Efficient use of water, energy and 
food; less wastage resulting in lower 
household costs, and reduction in 
pressures on ecosystem diversity, 
extent, condition and connectivity.

•  Increasing the diversity and 
wildlife value of amenity grassland 
and roadside verges, to support 
more wildflowers and pollinators; 
increases urban habitat diversity and 
connectivity.

•  Providing more accessible 
biodiverse green and blue space, 
for example through Green 
Infrastructure Strategies; improves 
flood and temperature regulation, 
increases recreational opportunities, 
increases urban habitat connectivity, 
diversity and extent.

•  Increasing opportunities for 
active travel and the integration 
of sustainable transport networks 
such as cycle paths, walking routes 
and public transport; increases 
connectivity and extent, reduces 
pressures including carbon 
emissions and nitric oxide, improves 
physical and mental health.

•  Increasing the use of timber in 
construction; improves condition and 
extent of woodland ecosystems and 
reduces carbon emissions.

•  Wildlife gardening practices such 
as gardening organically, creating 
ponds, bug hotels, hedgehog 
highways, bird boxes, leaving wild 
patches, planting for pollinators 
and other insects; increases urban 
ecosystem diversity, condition, 
extent and connectivity and helps 
improve physical and mental health.

Therefore, increasing the resilience of urban ecosystems can have wider benefits 
for the resilience of ecosystems connected by geography or supply chains. In 
addition, semi-natural habitats and green areas in towns and cities are essential to 
our mental and physical wellbeing. Priority actions we need to do more of include:

Example Actions:
SIMPLE:  
Using water butts and peat free compost; insulating homes and work places; 
installing sustainable urban drainage systems; relaxing mowing regimes of amenity 
grassland; planting wildflowers and pollinator corridors; protecting existing street 
trees; planting new street trees aiming towards 20% canopy cover; seeking Green 
Flag awards for public open space; community gardens and allotments; using ultra 
low emission vehicles and providing charging points for these; investing in green 
bonds and pensions. 

ADVENTUROUS:  
Making new development climate neutral and biodiversity positive; retro-
fitting existing building stock with low carbon heating solutions; 20 minute 
neighbourhoods – an urban design concept that helps residents meet most of their 
daily needs within a short walk from home; using digital technology to reduce the 
need for travel and shared mobility more generally.

Street trees with 
pavement rain garden 

Rain gardens increase 
biodiversity and reduce 
flood risk 

Present Day (2021)
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Urban 2050
Solar panels and ground/air source 
heat pumps reduce pressure on 
habitats for energy generation, 
supporting ecosystem extent 
and connectivity. They reduce 
household fuel bills for both heating 
and cooling.

Green roofs alleviate surface 
water flooding, keep buildings 
cooler, increase habitat extent and 
connectivity. 

Planting street trees to provide 
summer cooling, improves habitat 
connectivity and air quality, and 
reduces flood risk.  

Active transport networks such 
as cycleways, bridges and paths 
improve air quality, improving 
habitat condition and adaptability. 
They reduce greenhouse gas 
emissions, and improve health 
and connection to the natural 
environment. 

Community gardens and allotments 
reduce pressure on habitats for 
food production (supporting habitat 
extent and condition), increase the 
diversity of the urban habitats, and 
support physical and mental health 
and wellbeing.

SuDS alleviate surface water flooding 
and pollution, enhance biodiversity 
and habitat connectivity, and provide 
accessible greenspace

Road verges, public green and 
blue space and private gardens are 
managed for pollinators and other 
biodiversity, improving urban habitat 
condition and connectivity, with 
reduced management costs.
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Imagining a Resilient Future 

Building more resilient 
ecosystems will bring benefits 
for people wherever they live. 
More resilient ecosystems 
will have a diversity of land 
use types and habitats, 
managed in a holistic way that 
considers all of the ecosystem 
services the land provides. 

Our pathway to a sustainable future 
will need to include significantly 
increased efforts around conservation 
and restoration of our ecosystems. At 

the same time it will require effective 
actions that address climate change 
and other pressures, and for our 
economy to transition to sustainable 
production and reduced  
consumption patterns.

As we move towards 2050 the way in 
which we choose to use and manage 
land will increasingly be based on its 
ability to provide multiple ecosystem 
services, not just one or two; crops or 
timber for example. Not all land will 
be suited to providing all ecosystem 
services, but all land will have the 
potential to provide a variety of 

ecosystem services, and the effectiveness of these services will greatly depend 
upon the diversity, extent, condition and connectivity of the ecosystems found there.

In more resilient ecosystems we will see productive farmland and forestry 
with a greater diversity of crops. Farms will become more diverse and resilient 
businesses, integrating crops with livestock grazing agroforestry, recreation and 
tourism. There will be more trees, hedgerows and field margins throughout the 
landscape, increasing the connectivity between habitats, allowing the species 
they support to adapt to climate change, while improving livestock welfare. Habitat 
restoration, good nutrient management, and grazing will increase species diversity 
and improve soil health; this will reduce machinery and fertiliser costs, while 
maintaining yields to ensure a plentiful and varied  
food supply.

Creating a hedge by laying  
(‘plygu sietyn’) 

River weir removal 
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Towns and cities will be much greener, 
with more street trees and accessible 
green spaces, providing more habitat 
that will reduce flood risk, and provide 
places for people to enjoy being 
outside in the fresh air. Community food 
growing will provide a source of cheap, 
local food and provide opportunities  
for people to socialise and be more 
active, bringing benefits for health and 
well-being.

Buildings will be better insulated, 
and powered by clean energy. Local 
schemes promoting energy and water 
efficiency, and reduced food waste will 
flourish. This will reduce household 
bills for food and utilities, and reduce 
the pressures placed on our natural 
resources, helping them recover their 
biodiversity. The switch away from 

fossil fuels will improve air quality, 
reducing health problems, and mitigate 
climate change.

Active transport networks will be more 
common, allowing people to make more 
journeys by foot or bicycle, improving 
health and wellbeing. At the same time, 
reduced motorised traffic will decrease 
air pollution, bringing benefits for health 
and habitat condition.  

In resilient ecosystems our protected 
sites and priority habitats will be well 
managed. Ecosystem condition will be 
regularly monitored; land managers will 
have the skills and knowledge to assist 
with this. Citizen science will play an 
important role in re-connecting people 
with nature, and best use will be made 
of technological advances including 

Offline wetlands create new habitat and reduce flood risk

remote sensing and eDNA techniques. 
More areas of habitat will be restored 
and created so that they can resist, 
recover and adapt to pressures.

We see a future Wales with resilient 
ecosystems which will allow every 
person, wherever they live, to 
connect to nature every day, and 
where land managers are paid a fair 
price for both the food they produce 
and managing our natural resources 
in a sustainable way, ensuring 
continued delivery of ecosystem 
services for the benefit of all.  
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Air Pollution

Title: Natura 2000 Thematic Action Plan Air Pollution:  
Nitrogen Deposition
Produced by:  Natural Resources Wales
URL: https://naturalresources.wales/media/676006/life-n2k-thematic-action-
plan-air-pollution-nitrogen-deposition.pdf 

Title: First Steps in Urban Air Quality: For Built Environment Practitioners 
Produced by:  Trees and Designs Action Group
URL: http://epapers.bham.ac.uk/3069/1/Ferranti_etal_2019_FirstStepsAQ.pdf 

Built Environment

Title: 20-minute neighbourhoods
Produced by:  State Government of Victoria
URL: https://www.planning.vic.gov.au/policy-and-strategy/planning-for-
melbourne/plan-melbourne/20-minute-neighbourhoods

Title: Getting (retro)fit for net zero: an approach for existing homes
Produced by:  The Association for Decentralised Energy
URL: https://www.theade.co.uk/assets/docs/about/Getting_%28retro%29fit_
for_net_zero-min.pdf

Title: Next Steps for UK Heat Policy
Produced by:  Committee on Climate Change: 2016
URL: https://www.theccc.org.uk/publication/next-steps-for-uk-heat-policy/

Title: Water Sensitive Urban Design in the UK
Produced by:  Ciria
URL: https://www.susdrain.org/files/resources/ciria_guidance/wsud_ideas_
book.pdf 

Title: Wildlife Gardening
Produced by:  RSPB
URL: https://www.rspb.org.uk/birds-and-wildlife/advice/gardening-for-wildlife/

Further Resources
Climate Change

Title: Communicating Landscape Change from Adaption and Mitigation in 
Changing Climate: Report No 396
Produced by:  Natural Resources Wales
URL: https://www.whiteconsultants.co.uk/wp-content/uploads/2020/03/
Communicating-landscape-change-final-report-180320-r.pdf 

Title: Prosperity for all: A climate conscious Wales
Produced by:  Welsh Government
URL: https://gov.wales/prosperity-all-climate-conscious-wales
Habitat Management

Title: Acid Grasslands
Produced by:  Save our magnificent meadows
URL: http://www.magnificentmeadows.org.uk/assets/pdfs/Acid_grasslands.
pdf 

Title: Active Blanket Bog in Wales
Produced by:  European Commission 
URL: https://ec.europa.eu/environment/life/project/Projects/index.
cfm?fuseaction=home.showFile&rep=file&fil=Blanket_bogs_Brochure.pdf 

Title: Coastal Dune Protection and Restoration: Using ‘Cape’ American 
Beachgrass and Fencing
Produced by:  Cape Cod Cooperative Extension
URL: https://www.capecodextension.org/project/coastal-dune-protection-and-
restoration-using-cape-american-beachgrass-and-fencing/ 

Title: Hedgerow Management and Wildlife
Produced by:  Barr, C. J., Britt C. P., Sparks, T.H. and Churchward J. M. (Eds)
URL: http://www.hedgelink.org.uk/cms/cms_content/files/65_hedgerow_
management_and_wildlife.pdf
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Title: Forest Resilience Guide 1. Improving the structural diversity of 
Welsh Woodlands
Produced by: Natural Resources Wales
URL: https://naturalresources.wales/media/681945/gpg6_forest-resilience-1_
structural-diversity.pdf

Title: Forest Resilience Guide 2: Improving the tree species diversity of 
Welsh Woodlands
Produced by: Natural Resources Wales
URL: https://naturalresources.wales/media/681031/gpg7_forest-resilience-2_
species-diversity.pdf

Title: Forest Resilience Guide 3: Managing the genetic diversity of Welsh 
Woodlands
Produced by: Natural Resources Wales
URL: https://naturalresources.wales/media/681946/gpg8-forest-resilience-3_
genetic-diversity.pdf

Title: The UK Forestry Standard
Produced by:  Forestry Commission
URL: https://www.gov.uk/government/publications/the-uk-forestry-standard

Title: Wales Grassland and Heathland Ecosystem Group Priority Action: 
Anglesey Coastal Heathland and Grasslands
Produced by:  Wales Biodiversity Partnership
URL: https://www.biodiversitywales.org.uk/Lowland-Grassland-Heathland 
Environment / Ecosystem Assessments

Title: Global Assessment Report on Biodiversity and Ecosystem Services
Produced by:  IPBES
URL: https://ipbes.net/global-assessment

Title: NRW Area Statements
Produced by:  National Resources Wales
URL: https://naturalresources.wales/about-us/area-statements/?lang=en 

Further Resources
Title: State of Natural Resources Report for Wales: 2020
Produced by:  National Resources Wales
URL: https://naturalresources.wales/evidence-and-data/research-and-reports/
state-of-natural-resources-report-sonarr-for-wales-2020/?lang=en

Title: UK National Ecosystem Assessment
Produced by:  UK National Ecosystem Assessment 
URL: http://uknea.unep-wcmc.org/

Policy

Title: A Resilient Wales
Produced by: Future Generations Commission for Wales
URL:  https://www.futuregenerations.wales/a-resilient-wales/

Title: Environment (Wales) Act 2016: factsheets
Produced by:  Welsh Government
URL: https://gov.wales/environment-wales-act-2016-factsheets

Title: Implementing the Natural Resources Policy: A Snapshot: 
Environment (Wales) Act – part 1
Produced by:  Welsh Government
URL: https://gov.wales/sites/default/files/publications/2020-01/
implementation-of-the-natural-resources-policy-snapshot-report.pdf 

Title: Planning Policy Wales
Produced by:  Welsh Government
URL: https://gov.wales/sites/default/files/publications/2018-12/planning-
policy-wales-edition-10.pdf

Title: River Basin and Shoreline Management Plans
Produced by:  Natural Resources Wales 
URL: https://naturalresources.wales/evidence-and-data/research-and-reports/
water-reports/river-basin-management-plans/river-basin-management-plans-
published/?lang=en
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Further Resources
Title: Well-being of Future Generations (Wales) Act 2015
Produced by:  Future Generations Commissioner for Wales
URL: https://www.futuregenerations.wales/about-us/future-generations-act/ 

Title: Woodland for Wales: The Welsh Government’s Strategy for 
Woodlands and Trees
Produced by:  Welsh Government
URL: https://gov.wales/sites/default/files/publications/2018-06/woodlands-for-
wales-strategy_0.pdf 

Soil Management

Title: Conservation tillage impacts on soil, crop and the environment
Produced by:  Busari, M., Kukal, S., Kaur, A., Bhatt, R. and Dulazi, A. (2015) 
International Soil and Water Conservation Research 3(2): 119-129
URL: https://doi.org/10.1016/j.iswcr.2015.05.002

Title: The total costs of soil degradation in England and Wales
Produced by:  Graves, A.R., Morris, J., Deeks, L.K., Rickson, R.J., Kibblewhite, 
M.G., Harris, J.A., Farewell, T.S. and Truckle, I. 2015 Ecological Economics 119: 
399-413
URL: https://doi.org/10.1016/j.ecolecon.2015.07.026

Water Quality

Title: Diffuse Water Pollution in Wales: Issues, Solutions and Engagement 
for Action
Produced by:  Natural Resources Wales 
URL: https://naturalresources.wales/media/4059/diffuse-water-pollution-in-
wales.pdf 

Title: Forestry and surface water acidification
Produced by:  Forest Research
URL: https://www.forestresearch.gov.uk/research/forestry-and-surface-water-
acidification/

Title: Report No. 119: Forestry Impact on Upland Water Quality
Produced by:  Institute of Hydrology
URL: http://nora.nerc.ac.uk/id/eprint/7364/1/IH_119.pdf 
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This guide has been developed by the Nature Recovery 
Action Plan Ecosystem Resilience and Restoration Group 
and published by NRW. The Group consists of public bodies, 
academic and research organisations and environmental 
charities. The guide has also been developed in partnership  
with a range of stakeholders. 
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General enquiries

Call us on 0300 065 3000 (Mon-Fri, 9am-5pm)

Email enquiries@naturalresourceswales.gov.uk

https://naturalresources.wales


