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About Natural Resources Wales

We look after Wales’ environment so that it can look after nature, people and the
economy.

Our air, land, water, wildlife, plants and soil — our natural resources - provide us with
our basic needs, including food, energy, health and enjoyment.

When cared for in the right way, they can help us to reduce flooding, improve air
quality and provide materials for construction. They also provide a home for some
rare and beautiful wildlife and iconic landscapes we can enjoy and which boost the
economy.

But they are coming under increasing pressure — from climate change, from a
growing population and the need for energy production. We aim to find better
solutions to these challenges and create a more successful, healthy and resilient
Wales.

www.naturalresourceswales.gov.uk



Evidence at Natural Resources Wales

Natural Resources Wales is an evidence based organisation. We seek to ensure that
our strategy, decisions, operations and advice to Welsh Government and others are
underpinned by sound and quality-assured evidence. We recognise that it is critically
important to have a good understanding of our changing environment.

We will realise this vision by:

¢ Maintaining and developing the technical specialist skills of our staff;

e Securing our data and information;

e Having a well resourced proactive programme of evidence work;

e Continuing to review and add to our evidence to ensure it is fit for the challenges
facing us; and

e Communicating our evidence in an open and transparent way.

Page 2
www.naturalresourceswales.gov.uk



The State of Natural Resources Report (SoNaRR) Report Contents

This document is one of six annexes to the State of Natural Resources Report.

Chapter 1 Introduction to the State of Natural Resources Report (SoNaRR):
An assessment of sustainable management of natural resources

Chapter 2 Understanding drivers of change in natural resource use

Chapter 3 Summary of extent, condition and trends of natural resources and
ecosystems in Wales

Chapter 4 Resilient Ecosystems

Chapter 5 Well-being in Wales

Chapter 6 Identifying Unsustainable Management

Chapter 7 Towards sustainable management of natural resources

Chapter 8 Assessment of the sustainable management of natural resources

Annex Technical Annex for Chapter 3

Annex Technical Annex for Chapter 7 (Part 1)

Annex Technical Annex for Chapter 7 (Part 2)

Annex Method for assigning confidence to evidence presented

Annex Record of confidence assessments

Annex Acronyms and Glossary of terms

All of the SoNaRR documents can be downloaded from the NRW website:
www.naturalresources.wales/sonaurr.

Recommended citation for this report:

Natural Resources Wales. 2016. State of Natural Resources Report (SoNaRR):
Assessment of the Sustainable Management of Natural Resources. Technical
Report. Natural Resources Wales.

Copyrights

All graphs, maps, tables and other images are © Natural Resources Wales unless
otherwise stated.

All maps containing the Wales boundary:
© Crown Copyright and database right 2016. Ordnance Survey licence number
100019741.

All maps containing marine aspects:
© British Crown and OceanWise Ltd, 2016. All rights reserved. License No. EK0O01-
20120402. Not to be used for Navigation.

Page 3
www.naturalresourceswales.gov.uk


http://www.naturalresources.wales/sonarr

Contents

Record of Confildence ASSESSMENTS........ccuiiiiiiiiiiiiiiieeeeeeeeeee e 6
Confidence record for Chapter 3 Part A........ccoooe e 6
Confidence record for Chapter 3Part B........cooooeeeiiii e 35
Confidence record for Chapter 3 Part C.........ccoooeiiiiiiiiiiiiiiie e, 106
Confidence record for Chapter 4 ... e e 114

Page 4

www.naturalresourceswales.gov.uk



List of Tables
Confidence Annex Table 1 Confidence assessments for 3.1 Animals, plants and

(011 T g o] o F= T g 1] 0 TP 6
Confidence Annex Table 2 Confidence assessments for 3.2 Air Quality.................. 11
Confidence Annex Table 3 Confidence assessments for 3.3 Water resources and
NYdrologiCal PrOCESSES. .....cciiiiiiiiiiiii et 17
Confidence Annex Table 4 Confidence assessments for 3.4 Sails. ...........ccceeeeennneeen 25
Confidence Annex Table 5 Confidence assessments for 3.5 Geodiversity, geological
features and processes (including MINerals). ..., 32
Confidence Annex Table 6 Confidence assessments for Part B Welsh ecosystems
(1o 18T 1 0] o 1SR 35
Confidence Annex Table 7 Confidence assessments for 3.6 Mountains, moors and
LSS 11 1 38
Confidence Annex Table 8 Confidence assessments for 3.7 Semi-natural
OFASSIANAS. ... e e e 46
Confidence Annex Table 9 Confidence assessments for 3.8 Enclosed farmland. ... 56
Confidence Annex Table 10 Confidence assessments for 3.9 Woodland. ............... 62
Confidence Annex Table 11 Confidence assessments for 3.10 Freshwater. ........... 70
Confidence Annex Table 12 Confidence assessments for 3.11 Urban environments.
................................................................................................................................. 78

Confidence Annex Table 13 Confidence assessments for 3.12 Coastal margins. ... 84
Confidence Annex Table 14 Confidence assessments for 3.13 Marine: Marine

[T L= = | 88
Confidence Annex Table 15 Confidence assessments for 3.13 Marine: Marine
LYY= =] £ 92
Confidence Annex Table 16 Confidence assessments for 3.13 Marine: Marine

[ (=] 1o £ N 96
Confidence Annex Table 17 Confidence assessments for 3.13 Marine: Marine
S0 o) T = T 101
Confidence Annex Table 18 Confidence assessments for Part C Presenting
integrated evidence around PIACE. ........ccoiiiiiiiiiii e 106

Confidence Annex Table 19 Confidence assessments for Chapter 4 Resilience... 114

Page 5
www.naturalresourceswales.gov.uk



Record of Confidence Assessments

Confidence record for Chapter 3 Part A

Confidence Annex Table 1 Confidence assessments for 3.1 Animals, plants and other organisms.

Key message

bullet / topic

or figure in
chapter 3 or
annex

Key message
Extent 1

Reference

North Wales Environmental Information
Service (Cofnod) 2016. Current
environmental records datasets.

And

Hayhow DB, Burns F, Eaton MA, Bacon
L, Al-Fulaij N, Bladwell S, Brookman E,
Byrne J, Cheesman C, Davies D,
DeMassimi S, Elding C, Hobson R, Jones
J, Lucas SR, Lynch S, Morgan L, Rowe
A, Sharp R, Smith RG, Stevenson K,
Stretton TA, Taylor R, Gregory RD.
2016. State of Nature 2016: Wales. The
State of Nature Partnership.

HIGH

Confidence Reasoning

Cofnod holds 22,000 data points. However, these
are based on species they have data on which is not
every species. This correlates with the amount of
species NRW holds for invertebrates alone. Range
suggested (25,000 to 50,000) is consistent with the
estimates by State of Nature using NBN Gateway
information. As it is a broad range based on large
datasets for Wales and it is generally accepted,
confidence is high for this message.

Key message
Extent 2

NRW 2016. Current data on SAC and
SPA Annex | habitats and Annex Il
species. NRW internal data source.

N/A

The number of SPAs and SACs is all NRW data that
is recorded and published. NRW must know which
areas are protected and therefore how many there
are. Don’t need to assign confidence as this is
stating actual current numbers.
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Key message
bullet / topic

or figure in
chapter 3 or
annex

Reference

Confidence

Reasoning

Condition 2

2013. State of Nature Report. The State
of Nature Partnership. Available from:
http://www.rspb.org.uk/forprofessionals/sc
ience/research/details.aspx?id=363867
[Accessed 14th July 2016].

Key message | NRW 2010. NRW features database. N/A The number of SSSis is all NRW data that is
Extent 3 NRW internal data source. recorded and published. NRW must know which
areas are protected and therefore how many there
are. Don’t need to assign confidence as this is
stating actual current numbers.
Key message | Wales Biodiversity Partnership 2016. N/A Specified list of species and habitats of principal
Extent 4 Online source: importance that forms part of the Environment
http://www.biodiversitywales.org.uk/Envir (Wales) Act. Don’t need to assign confidence as this
onment-Wales-Bill, Last accessed is stating actual current numbers.
07/07/2016.
Key message | NRW 2015. Current data on SAC and HIGH Information refers to species features that are within
Condition 1 SPA species features. NRW internal data the protected sites and is based on information
source. within NRW databases as part of monitoring. The
State of Nature has a similar message. Their
information is based on all data sources, not just
species within protected sites. Given the messages
are similar despite different data sources being used,
it can be assumed the confidence in this message is
high.
Key message | Burns F, Eaton MA, Gregory RD (Eds). HIGH This was reported in the 2013 State of Nature

Report. Numbers are based on the old Section 42 list
which has since been converted to the Section 7 list
as part of the Environment (Wales) Act. State of
Nature used a sample which looked at all species as
a whole (not just SSSis or other designations). All of
the Section 7 species were used in the analysis and
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Key message
bullet / topic

or figure in
chapter 3 or
annex

Reference

Confidence

Reasoning

it used many datasets therefore drawing on a lot of
evidence. State of Nature 2016 includes same
message that some species are increasing and
some are decreasing - over last 50 years 56% have
declined, 44% have increased, based on 4,000
terrestrial and freshwater species. Extent of analysis
and data used suggests it is high confidence.

Key message | National Assembly Wales 2011. HIGH This is a general consensus that Wales and the rest

Condition 3 Sustainable Committee Inquiry into of the UK failed to meet the target although there is
Biodiversity in Wales. January 2011 no specific monitoring for this target to measure
[online]. Available from: success. The target was to halt the decline of
http://www.assembly.wales/Laid%20Docu biodiversity and Wales and the rest of the UK has
ments/CR-LD8384%20- not achieved this for some species which is shown in
%20Sustainability%20Committee%20Inq specific monitoring datasets. As some declines have
uiry%20into%20biodiversity%20in%20Wa been shown, there is general agreement that the
les-31012011-208859/cr-ld8384-e- target was not met. This is stated by the Welsh
English.pdf#search=inquiry%20into%20bi Assembly. Therefore, confidence in this message is
odiversity%20in%20wales [Accessed high.
14th July 2016].

Key message | Various example studies including HIGH This is a general statement. Within groups there are

Trends 1

Burns F, Eaton MA, Gregory RD, ed..
2013. The State of Nature Report [online].
The State of Nature partnership.
Available from:
http://www.rspb.org.uk/forprofessionals/sc

both declines and increases shown in various
studies (some well-known studies are given as
examples) therefore this statement is true. It also
highlights there is a lack of evidence for some
species to reach a conclusion. Confidence is high.
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Key message
bullet / topic

or figure in
chapter 3 or
annex

Reference

ience/research/details.aspx?id=363867
[Accessed 14th July 2016].

Confidence

Reasoning

Key message | Cefas 2016. Assessment of salmon HIGH Assesses the stocks of salmon in England and
Trends 2 stocks and fisheries in England and Wales. Based on monitoring and catch data from
Wales. Standing report on methods, Cefas, the Environment Agency and Natural
approaches and wider stock conservation Resources Wales. Uses specific monitoring funded
and management considerations. by Defra and Welsh Government as well as water
flow data and ICES assessments. These reports
present an assessment for the latest year to assist
ICES in providing scientific advice to NASCO and to
provide early feedback to fishery managers and
anglers. Widespread data analysed in a standard
way and updated annually since 1997 therefore high
confidence.
Key message | Great Britain Parliament. House of HIGH This is linking pressures to species changes.
Trends 3 Commons. Department of Environment. Important to include here due to specific biodiversity
1994. Biodiversity: The UK action Plan. duty under the Environment (Wales) Act. Reference
London: The Stationery Office HC 1994. used is a standard reference for this type of
statement and was produced following the Rio
meeting. Generally recognised. Therefore,
confidence is high.
Key message | Living with Environment Change (LWEC). | HIGH Climate change is generally thought to be influencing

Trends 4

2015. Biodiversity Climate Change
Impacts, Report Card 2015. Available
from:
http://www.nerc.ac.uk/research/partnershi

species. Also climate events e.g. bad weather.
General reference is the LWEC report cards but
more specific studies are also available and given as
examples. There is a lot of evidence to back up the
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Key message
bullet / topic

or figure in
chapter 3 or
annex

Reference

ps/lwec/products/report-
cards/biodiversity/. [Accessed 9th August
2016].

Confidence

Reasoning

general message here and studies are generally in

agreement therefore this message is given high
confidence.

Evidence N/A No confidence assignment required as this lists what
Gaps is unknown.
Figure - NRW 2016. Current data on SAC and HIGH Evidence used in Article 17 reporting to the EU as
Overview of SPA Annex | habitats and Annex Il part of the Habitats Directive. Standard data used in
status of species. NRW internal data source. assessments. Therefore, confidence is high.
Habitats
Directive
species
features on
SACs and
SPAs
Figure - State | Burns F, Eaton MA, Gregory RD (Eds). HIGH Many datasets pulled together. Extensive analysis.
of Nature 2013. State of Nature Report. The State Completed by several organisations working
of Nature Partnership. Available from: together. Therefore, confidence is high.
http://www.rspb.org.uk/forprofessionals/sc
ience/research/details.aspx?id=363867
[Accessed 14th July 2016].
Text See individual points above - confidence can be

considered to be the same as for the messages as
they use the same evidence sources.
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Confidence Annex Table 2 Confidence assessments for 3.2 Air Quality.

Key message Reference

bullet / topic

or figure in
chapter 3 or
annex

Confidence

Reasoning

2

Air Quality Pollutants Inventories for England,
Scotland, Wales and Northern Ireland: 1990-2013
[online]. National Atmospheric Emissions Inventory.
Available from:
http://naei.defra.gov.uk/reports/reports?report_id=829

Key message | Welsh Air Quality Forum. 2016. Air Quality in Wales | HIGH Lots of information available and used. In
1 [online]. Available from: the context of the content, confidence is
http://www.welshairquality.co.uk/ [Accessed 14th July high. Some of the data is modelled and
20186]. some is modelled from emissions. Type
And amount and consistency high. Recalculate
Royal College of Physicians. 2016. Every breath we when changing methods so still
take: the life long impact of air pollution. Available comparable. Good timeframe too (many
from: years). Lots of quality assurance around the
https://www.rcplondon.ac.uk/projects/outputs/every- data. Gets submitted to the EU so need to
breath-we-take-lifelong-impact-air-pollution. have a good level of confidence in it. Brings
[Accessed 1st August 2016]. lots of results together and agreement is
generally high. The "Every breath we take"
publication confirms what was initially
thought and has made it clear that the
situation is currently worse than thought
prior to this publication. Confidence is high
overall.
Key message | Salisbury E, Thistlethwaite G, Pang Y, Misra A. 2015. | HIGH Lots of information available and used. In

the context of the content, confidence is
high. Some of the data is modelled and
some is modelled from emissions. Type
amount and consistency high. Recalculate
when changing methods so still
comparable. Good timeframe too (many
years). Lots of quality assurance around the
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Key message Reference

bullet / topic

or figure in
chapter 3 or
annex

Confidence

Reasoning

data. Gets submitted to the EU so need to

have a good level of confidence in it. Brings
lots of results together and agreement is
generally high. Therefore, confidence is
high.

Key message
3

Centre for Ecology and Hydrology (CEH) 2012.
Review of transboundary air pollution (RoTAP).

Acidification, eutrophication, heavy metals and

ground-level ozone in the UK. Report for Defra.

HIGH

Large amounts of information used and
based on physical monitoring at many sites.
High agreement across devolved
administrations. Therefore, confidence is
high.

Key message
4

Centre for Ecology and Hydrology (CEH) 2012.
Review of transboundary air pollution (RoTAP).

Acidification, eutrophication, heavy metals and

ground-level ozone in the UK. Report for Defra.

The majority of the evidence for Wales is
modelled as there are only 2 altitude sites.
However, more evidence collected across
the UK back up the message around
increases in background levels of ozone.
Wales has some evidence but not as much
as other countries which suggests the level
of confidence in the amount of evidence is
medium. There is high agreement across
Europe about the general message that
background levels are increasing so overall
the confidence is medium.
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Key message
bullet / topic

or figure in
chapter 3 or
annex

Reference

Confidence

Reasoning

Key message | Salisbury E, Thistlethwaite G, Pang Y, Misra A. 2015. | HIGH Lots of information available therefore type,
5 Air Quality Pollutants Inventories for England, amount and consistency of evidence is
Scotland, Wales and Northern Ireland: 1990-2013 considered high confidence. In the context
[online]. National Atmospheric Emissions Inventory. of the content, confidence is high.
Available from: Recalculate when changing methods so still
http://naei.defra.gov.uk/reports/reports?report_id=829 comparable. Good timeframe too (many
years).
Key message | Hall J, Smith R 2015. Trends in critical load HIGH Good amount of regularly collected
6 exceedances in the UK. information (annually) and good amount of
agreement of this type of evidence.
Key message | Shilland EM, Monteith DT, Millidine K, Malcolm IA HIGH Freshwaters have shown sustained
7 (eds) 2016. UK upland waters monitoring network. recovery from effects of acid rain. This is
Data report for 2014-2015 (Year 27). Report to the not an old story and there is still work to
Department for Environment, Food and Rural Affairs recover from sulphur dioxide. The report
(DEFRA). Contract EPG1/3/160 referenced is the standard report to use.
The network has collected data regularly
and therefore can show trends. This
information is standardised and used by
government. Therefore, this key message is
high confidence.
Evidence N/A No confidence assignment required as this
Gaps lists what is unknown.
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Key message Reference Confidence Reasoning

bullet / topic

or figure in

chapter 3 or

annex

Figure - PM10 | Salisbury E, Thistlethwaite G, Pang Y, Misra A. 2015. | HIGH Lots of information available and used. In
Air Quality Pollutants Inventories for England, the context of the content, confidence is
Scotland, Wales and Northern Ireland: 1990-2013 high. Some of the data is modelled and
[online]. National Atmospheric Emissions Inventory. some is modelled from emissions. Type
Available from: amount and consistency high. Recalculate
http://naei.defra.gov.uk/reports/reports?report_id=829 when changing methods so still

comparable. Good timeframe too (many
years). Lots of quality assurance around the
data. Gets submitted to the EU so need to
have a good level of confidence in it. Brings
lots of results together and agreement is
generally high.

Map - PM2.5 | DEFRA. 2016. Modelled background pollution data. HIGH The maps are based on modelling but this
Available on Defra website via Data Archive, does use emissions data to calculate
Modelled Air Quality Data. Available from: https://uk- concentrations. Maps are therefore based
air.defra.gov.uk/data/pcm-data. [Accessed 28th July on actual data and they are used widely
20186]. and give a good representation of the
current picture. Therefore confidence is
high.
Map - DEFRA. 2016. Modelled background pollution data. HIGH The maps are based on modelling but this
Nitrogen Available on Defra website via Data Archive, does use emissions data to calculate
dioxide Modelled Air Quality Data. Available from: https://uk- concentrations. Maps are therefore based
air.defra.gov.uk/data/pcm-data. [Accessed 28th July on actual data and they are used widely
2016]. and give a good representation of the
current picture. Therefore confidence is
high.
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Key message
bullet / topic

or figure in
chapter 3 or
annex

Graph -
Nitrogen
oxides (NOx)

Reference

Salisbury E, Thistlethwaite G, Pang Y, Misra A. 2015.

Air Quality Pollutants Inventories for England,
Scotland, Wales and Northern Ireland: 1990-2013
[online]. National Atmospheric Emissions Inventory.
Available from:
http://naei.defra.gov.uk/reports/reports?report_id=829

Confidence

HIGH

Reasoning

Lots of information available and used. In

the context of the content, confidence is
high. Some of the data is modelled and
some is modelled from emissions. Type
amount and consistency high. Recalculate
when changing methods so still
comparable. Good timeframe too (many
years). Lots of quality assurance around the
data. Gets submitted to the EU so need to
have a good level of confidence in it. Brings
lots of results together and agreement is
generally high. Therefore, confidence is
high.

Map - ozone

DEFRA. 2016. Modelled background pollution data.
Available on Defra website via Data Archive,
Modelled Air Quality Data. Available from: https://uk-
air.defra.gov.uk/data/pcm-data. [Accessed 28th July
2016

The majority of the evidence for Wales is
modelled as there are only 2 altitude sites.
However, more evidence collected across
the UK back up the message around
increases in background levels of ozone.
Wales has some evidence but not as much
as other countries which suggests the level
of confidence in the amount of evidence is
medium. There is high agreement across
Europe about the general message that
background levels are increasing so overall
the confidence is medium.
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Key message Reference Confidence Reasoning

bullet / topic

or figure in

chapter 3 or

annex

Graph - Salisbury E, Thistlethwaite G, Pang Y, Misra A. 2015. | HIGH Lots of information available and used. In

Ammonia Air Quality Pollutants Inventories for England, the context of the content, confidence is
Scotland, Wales and Northern Ireland: 1990-2013 high. Some of the data is modelled and
[online]. National Atmospheric Emissions Inventory. some is modelled from emissions. Type
Available from: amount and consistency high. Recalculate
http://naei.defra.gov.uk/reports/reports?report_id=829 when changing methods so still

comparable. Good timeframe too (many
years). Lots of quality assurance around the
data. Gets submitted to the EU so need to
have a good level of confidence in it. Brings
lots of results together and agreement is
generally high. Therefore, confidence is
high.
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Confidence Annex Table 3 Confidence assessments for 3.3 Water resources and hydrological processes.

Key message

bullet / topic or

figurein
chapter 3 or
annex

Reference

Confidence Reasoning

Freshwater
Extent 3

Wales. 2013. Current and future water
availability — addendum: A refresh of the Case
for Change analysis, December 2013. Available
from:
http://webarchive.nationalarchives.gov.uk/20140
328084622/http://www.environment-
agency.gov.uk/research/planning/135501.aspx

Key message Environment Agency. 2009. Water for people HIGH Based on a lot of evidence. Description of
Freshwater and the environment — water resources strategy what is affecting water resources. Written into
Extent 1 for Wales [online]. Available from: a national strategy. Consulted on and agreed.

http://webarchive.nationalarchives.gov.uk/20140 Therefore, confidence is high.

328084622/http:/www.environment-

agency.gov.uk/research/library/publications/407

31.aspx. [Accessed 11th July 2016].
Key message Environment Agency & Natural Resources HIGH Based on a lot of evidence and backed up by
Freshwater Wales. 2013. Current and future water climate change forecasts for change in water
Extent 2 availability — addendum: A refresh of the Case resources. Therefore, confidence is high.

for Change analysis, December 2013. Available

from:

http://webarchive.nationalarchives.gov.uk/20140

328084622/http://www.environment-

agency.gov.uk/research/planning/135501.aspx
Key message Environment Agency & Natural Resources HIGH The majority of the reservoirs in Wales were

constructed to support public water supply. As
one of a number of options to manage water
supply, the statement is true. Therefore,
confidence is high.
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Key message Reference Confidence Reasoning
bullet / topic or

figurein
chapter 3 or
annex
Key message Environment Agency & Natural Resources HIGH The information in the evidence has been
Freshwater Wales. 2013. Current and future water used to drive and change legislation. The
Extent 4 availability — addendum: A refresh of the Case evidence would have used the water
for Change analysis, December 2013. Available resources GIS and mapping that is available.
from: There is general agreement in the evidence
http://webarchive.nationalarchives.gov.uk/20140 around this message. All the evidence is
328084622/http://www.environment- trackable and documented methodologies
agency.gov.uk/research/planning/135501.aspx from the original sources. Therefore,
confidence is high.
Key message NRW. 2015. Natura 2000 Thematic Action Plan. | HIGH Published and recognised report. This is
Freshwater Man-made changes to hydraulic conditions. based on a database where people on the
Extent 5 LIFE Natura 2000 programme for Wales. LIFE ground have put the data in but it is reviewed
N2K Wales: LIFE Nat11/UK/385. Available from: by specialists and is trackable and traceable.
https://naturalresources.wales/media/676005/life Therefore, confidence is high.
-n2k-thematic-action-plan-man-made-changes-
to-hydraulic-conditions.pdf. [Accessed 11th
August 2016].
Key message NRW. 2016. WFD Reasons For Not Achieving HIGH This information is gathered as part of WFD
Freshwater Good, June 2016 (available but not published and supports the implementation of RBMPs.
Extent 5 data) Snapshots are published. Data are reviewed
by specialists and the process is trackable
and traceable. Therefore, confidence is high.
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Key message
bullet / topic or

figurein
chapter 3 or
annex

Key message
Freshwater
Trend 1. First
sentence.

Reference

Committee on Climate Change. 2016. UK
Climate Change Risk Assessment 2017
Evidence Report, Summary for Wales [online].
Available from:
https://documents.theccc.org.uk/wp-
content/uploads/2016/07/UK-CCRA-2017-
Wales-National-Summary.pdf. [Accessed 29th
July 2016]

Confidence

HIGH

Reasoning

Lots of evidence to back up the first statement

including UK Climate Change Risk
Assessment (CCRA), Climate Projections
2009 (UKCPO09) and other climate change
reports. More confidence in the climate
change statements than the figures
associated with them. Main point is that the
annual rainfall is expected to be the same but
there will be changes throughout the year.
This is a statement of what the projections
have shown. Therefore, confidence is high.

Key message
Freshwater
Trend 1.
Second
sentence.

Environment Agency. 2009. Water for people
and the environment. Water Resources Strategy
for Wales. Available from:
http://webarchive.nationalarchives.gov.uk/20140
328084622/http://cdn.environment-
agency.gov.uk/geho0609bgco-b-e.pdf.
[Accessed 11th August 2016].

Lots of evidence to back up the first statement
including UK Climate Change Risk
Assessment (CCRA), Climate Projections
2009 (UKCPO09) and other climate change
reports. More confidence in the climate
change statements than the figures
associated with them. There is some
uncertainty with the precipitation projection
figures. Therefore, confidence is medium.
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Key message
bullet / topic or

figurein
chapter 3 or
annex

Reference

Confidence

Reasoning

Key message Committee on Climate Change. 2016. UK HIGH Lots of evidence to back up the first statement
Freshwater Climate Change Risk Assessment 2017 including UK Climate Change Risk
Trend 1. Third Evidence Report, Summary for Wales [online]. Assessment (CCRA), Climate Projections
sentence. Available from: 2009 (UKCPO09) and other climate change
https://documents.theccc.org.uk/wp- reports. More confidence in the climate
content/uploads/2016/07/UK-CCRA-2017- change statements than the figures
Wales-National-Summary.pdf. [Accessed 29th associated with them. Main point is that the
July 2016] annual rainfall is expected to be the same but
there will be changes throughout the year
possibly leading to the more common drought
and flood conditions. Therefore, confidence is
high.
Key message Environment Agency. 2009. Water for people Lots of evidence to back up the first statement
Freshwater and the environment. Water Resources Strategy including UK Climate Change Risk
Trend 2. for Wales. Available from: Assessment (CCRA), Climate Projections
http://webarchive.nationalarchives.gov.uk/20140 2009 (UKCPO09) and other climate change
328084622/http://cdn.environment- reports. More confidence in the climate
agency.gov.uk/geho0609bgco-b-e.pdf. change statements than the figures
[Accessed 11th August 2016]. associated with them. There is some
uncertainty with the precipitation projection
figures. Therefore, confidence is medium.
Evidence Gaps N/A No confidence assignment required as this

lists what is unknown.
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Key message
bullet / topic or
figurein

chapter 3 or
annex

Reference

Confidence

Reasoning

Key message Welsh Government. 2015. Wales’ Marine HIGH Official report using many evidence sources.
Marine and Evidence Report. Available from: The message is backed up by decades of
Coastal Extent 1 | http://gov.wales/docs/drah/publications/151008- peer reviewed research. Therefore confidence
wales-marine-evidence-report-master-october- is high.
2015-en.pdf [Accessed 12th July 2016].
Key message Lowe JA, Howard T, Pardaens A, Tinker J, HIGH High confidence in the outputs from the CP09

Marine and
Coastal Trend 1

Jenkins G, Ridley J, Met Office, Leake J, Holt J,
Wakelin S, Wolf J, Horsburgh K, Proudman
Oceanic Laboratory, Reeder T, Environment
Agency, Milne G, Bradley S, University of
Durham, Dye S & Marine Climate Change
Partnership (MCCIP). 2009. UK Climate
Projections science report: Marine and coastal
projections.

And

Baxter JM, Buckley PJ, Wallace CJ. 2008.
Marine climate change impacts — Annual report
card 2007-2008 [online]. Lowestoft: MCCIP.
Available from: www.mccip.org.uk/arc
[Accessed 11th July 2016].

and MCCIP reports. Lots of evidence to
suggest sea level rise. Therefore, overall
confidence is high.
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Key message
bullet / topic or
figurein

chapter 3 or
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Key message
Marine and
Coastal Trend 1

Reference

Lowe JA, Howard T, Pardaens A, Tinker J,
Jenkins G, Ridley J, Met Office, Leake J, Holt J,
Wakelin S, Wolf J, Horsburgh K, Proudman
Oceanic Laboratory, Reeder T, Environment
Agency, Milne G, Bradley S, University of
Durham, Dye S & Marine Climate Change
Partnership (MCCIP). 2009. UK Climate
Projections science report: Marine and coastal
projections.

Confidence

Reasoning

Whilst there is confidence in the outputs from
the UKCPQO9 and MCCIP reports, we are
uncertain about weather conditions
(storminess). The modelling for weather
conditions is not as good as other modelling
yet. Therefore overall confidence is medium.

Key message
Marine and
Coastal Trend 2

Lowe JA, Howard T, Pardaens A, Tinker J,
Jenkins G, Ridley J, Met Office, Leake J, Holt J,
Wakelin S, Wolf J, Horsburgh K, Proudman
Oceanic Laboratory, Reeder T, Environment
Agency, Milne G, Bradley S, University of
Durham, Dye S & Marine Climate Change
Partnership (MCCIP). 2009. UK Climate
Projections science report: Marine and coastal
projections.

And

Baxter JM, Buckley PJ, Wallace CJ. 2008.
Marine climate change impacts — Annual report
card 2007-2008 [online]. Lowestoft: MCCIP.
Available from: www.mccip.org.uk/arc
[Accessed 11th July 2016].

HIGH

Sea surface temperature increases have
already been observed and is a marked
increase. The pattern for salinity is less clear
but this is why the wording "affect" has been
used as the general trend is increases in
salinity but there will be localised reductions in
estuaries for instance due to extreme rainfall
events. Given the evidence sources and the
wording, the overall confidence is high.
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Key message
Marine and
Coastal Trend 3

Reference

Welsh Government. 2014. Flooding and coastal
erosion. Shoreline management plans. Available
from:
http://gov.wales/topics/environmentcountryside/
epg/flooding/?lang=en. [Accessed 27th July
2016]

Confidence

HIGH

Reasoning

There has been a lot of research towards this
conclusion. Climate change reports such as
UKCPO09 supports this. Therefore, confidence
is high.

Key message ABPmer. 2008. Atlas of UK Marine Renewable HIGH The Welsh Government's Wales Marine

Marine and Energy Resources: Technical Report [online]. Evidence Report supports this conclusion.

Coastal Trend 4 | Available from: http://www.renewables- Tidal range energy is mentioned in the Wales

atlas.info/ [Accessed 11th July 2016]. Marine Evidence Report, the other aspects

are discussed in the Renewables Atlas. High
agreement across evidence, therefore, high
confidence overall.

Evidence Gaps N/A No confidence assignment required as this
lists what is unknown.

Map - Water Environment Agency and Natural Resources HIGH The information in the evidence has been

resource Wales 2013. Current and future water used to drive and change legislation. The

availability in availability. Addendum: A refresh of the Case for evidence would have used the water

Wales Change analysis. December 2013. resources GIS and mapping that is available.

(percentage of
time)

There is general agreement in the evidence
around this message. All the evidence is
trackable and documented methodologies
from the original sources.
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Maps - Maps of | ABPmer. 2008. Atlas of UK Marine Renewable | HIGH Evidence presented in the map relates to Key
peak spring tidal | Energy Resources: Technical Report [online]. message Marine and Coastal Trend 4. The
flow (left) and Available from: http://www.renewables- same aspects apply therefore the confidence
wave height atlas.info/ [Accessed 11th July 2016]. is HIGH for the maps.

(right) for Welsh
waters
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Confidence Annex Table 4 Confidence assessments for 3.4 Soils.

Key message Reference Confidence Reasoning
bullet / topic or

figure in chapter

3 or annex

Key message Rudeforth CC, Hartnup R, Lea JW, | HIGH Well established soil survey methodology with good

Extent 1 Thompson TRE & Wright PS. institutional agreement. Glastir Monitoring Evaluation
1984. Soils and their use in Wales. Programme (GMEP) backs this up. Therefore high
Soil Survey Bulletin No. 11 Soill confidence in diversity of soil types.
Survey, Harpenden

Key message Welsh Government . 2008. Uncertainty and institutional disagreements on the

Extent 2 Sustaining the Land - a Review of estimates. It is still a work in progress. Whilst the evidence
Land Management Actions under is based on the work of Smith et al (2007) (ECOSSE) and
Axis 2 of the Wales RDP 2007 - Bradely et al (2005), it must be recognised that estimates
2013. Cardiff: Welsh Government. of soil carbon reserves are heavily reliant on the quality of

soil maps and algorithms. There is a wide range of
estimate of soil carbon due to the different mapping
approaches used. The figure stated lies within the range
of estimates. Therefore, confidence is no higher than

medium.
Key message Natural England. 2009. Agricultural | HIGH Well established survey methodology used and good
Condition 1 Land Classification: protecting the overall institutional agreement. Therefore, confidence is
best and most versatile agricultural high.
land (TINO49) [online]. Available
from:

http://publications.naturalengland.o
rg.uk/publication/35012 [Accessed
14th July 2016].
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Confidence

Reasoning

Key message
Condition 2

UK NEA. 2011. The UK National
Ecosystem Assessment -
Technical Report. Chapter 20:
Status and changes in ecosystems
and their services to society:
Wales. Cambridge: UNEP-WCMC.

Across habitats for soil quality change. There's higher
confidence and more evidence for mountains, moorlands
and heaths, enclosed farmland, woodlands and wetlands
compared to semi-natural grasslands, urban and coastal
margins. Overall confidence is medium as there is a lack
of evidence for some habitats.

Key message Newell-Price et al 2012. LOW There is no Wales-specific information on this point. There

Condition 3 Characterisation of soil structural is some disagreement between studies. Conflicting
degradation under grassland and evidence exists. Tir Gofal monitoring (Anthony et al 2012)
development of measures to found few soils above 'prompt’ levels of concern for soll
ameliorate its impact on compaction and subsequent data from GMEP back this
biodiversity and other soil up. As there is no Wales-specific evidence for this point,
functions. overall confidence is low.

Key message Hannam J, Niziolomski J, Rickson | N/A No confidence assessment required. Highlights an

Condition 3

J, Keay C. 2016. An analysis of the
extent and severity of soil
degradation in Wales. (Welsh Soils
Evidence Review). Cranfield
University on behalf of Welsh
Government.

evidence gap.
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Key message
Condition 4

Evans C, Rawlins B, Grebby S,
Scholefield P, Jones P. 2015.
Glastir Monitoring & Evaluation
Programme. Mapping the extent
and condition of Welsh peat.
Welsh Government. NERC/Centre
for Ecology & Hydrology (CEH
Project: NEC04780)

The condition assessment is still ongoing, a work in
progress. It ties in with the proportional extent of the least
modified categories of peatland habitat. However as it is
ongoing, confidence can only be assigned as medium.

Key message Hall J, Smith R. 2015. Trends in HIGH A long-running assessment with well-established
Condition 4 critical load exceedances in the methodology and good agreement across evidence

UK. Report to Defra. sources. Confidence is therefore high.
Key message NRW. 2016. The state of HIGH Number of sites subject to remediation is known therefore
Condition 5 contaminated land in Wales. confidence is high.

Cardiff: Natural Resources Wales.
Key message NRW 2016. The state of LOW There is a lot of uncertainty around the full extent of

Condition 5

contaminated land in Wales.

contaminated sites. Local Authorities are the only
authority with a duty to collect details of potentially
contaminated sites. The figures are based on what is
reported by Local Authorities but not all Local Authorities
respond to the surveys (19/22 in April 2016) and they may
not have site specific details for all sites. There is likely to
be an initial screening across the authority to get a feel for
numbers of sites but realistically not many will pass the
statutory test to be determined as contaminated land. It's
very much risk-based and therefore Local Authorities may
concentrate on the top priority sites. Therefore not all sites
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Reference

Confidence

Reasoning

are likely to be considered and overall confidence is low in
the number given for potentially contaminated sites.

Key message Hannam et al 2016. An analysis of | N/A No confidence assignment required, highlights an
Condition 5 the extent and severity of soil evidence gap. This is an important point as soil sealing is
degradation in Wales. one of the few targets that exists for sustainable use of
soil at the European level (No net land take by 2050).
Key message Emmett et al. 2015. Glastir There is a fair amount of evidence although there is no full
Trend 1 (topsoil Monitoring & Evaluation soil profile. There is some disagreement and conflicting
carbon) Programme. Second Year Annual evidence of change in topsoil soil carbon but good peat
Report to Welsh Government. soil stock maps. As there is a fair amount of evidence but
NERC/Centre for Ecology & some disagreement, confidence is medium.
Hydrology (CEH Project:
NEC04780), 549.
Key message Emmett et al. 2015. Glastir HIGH The number of samples and methodology used is good
Trend 1 (decline | Monitoring & Evaluation for coming to conclusions. The evidence is also backed
in phosphorus Programme. Second Year Annual up by fertiliser use statistics. Therefore, confidence is
levels) Report to Welsh Government. high.
NERC/Centre for Ecology &
Hydrology (CEH Project:
NEC04780), 549.
Key message Natural Resources Wales (2015b) | HIGH Good number of samples and methodology is appropriate.

Trend 1
(phosphorus
above optimum
levels)

Response by Cyfoeth Naturiol
Cymru/Natural Resources Wales
to Welsh Government Consultation
Document: A Strategic Framework
for Welsh Agriculture

Therefore confidence is high.
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Reasoning

Key message Emmett et al. 2015. Glastir HIGH Good number of samples and methodology is appropriate.
Trend 1 Monitoring & Evaluation Therefore confidence is high.
Programme. Second Year Annual
Report to Welsh Government.
NERC/Centre for Ecology &
Hydrology (CEH Project:
NEC04780), 549.
Key message Emmett et al. 2015. Glastir LOW There is little information available on soil invertebrate
Trend 1 Monitoring & Evaluation (mesofauna) numbers so agreement is also difficult to
Programme. Second Year Annual establish. Confidence is therefore low.
Report to Welsh Government.
NERC/Centre for Ecology &
Hydrology (CEH Project:
NEC04780), 549.
Key message UK NEA. 2011. The UK National There is a fair amount of evidence available but no recent
Trend 1 Ecosystem Assessment - data to corroborate this. Therefore the current situation is
Technical Report. Chapter 14: not clear and confidence is medium.
Regulating Services. Cambridge:
UNEP-WCMC.
Key message UK NEA. 2011. The UK National There is a good amount of evidence available but there is
Trend 2 Ecosystem Assessment - an incomplete understanding of process and also some
Technical Report. Chapter 13: disagreement between evidence. Therefore overall
Supporting Services. Cambridge: confidence is medium.
UNEP-WCMC.
Evidence Gaps N/A No confidence assignment required as this lists what is

unknown.
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Confidence

Reasoning

Map - Soilscapes | UK Soil Observatory (UKSO) 2016 | HIGH Established methodology used. This map is the definitive
simplified soil type map that is available. Overall
confidence is high.

Maps - Scottish Executive and Welsh Uncertainty over soil carbon stocks. Map is derived from

distribution of soil | Assembly Government. 2007. modelled estimates of soil carbon density and is reliant on

carbon in Wales | ECOSSE: Estimating Carbon in the quality of soil maps and algorithms used to described
Organic Soils - Sequestration and carbon density in soil. The underpinning soil map is
Emissions: Final Report. Scottish coarse scale which results in discrepancies between
Executive Environment and Rural measured/observed and map soil types when ground-
Affairs Department Environmental truthing and therefore affects soils carbon estimates.
Research. Overall message is generally accepted and this is a go-to
report therefore confidence is medium.

Map - NRW. 2016. The state of LOW As before - It is the best information we've got but there is

Contaminated contaminated land in Wales. a lot of uncertainty around the full extent of contaminated

land sites in Cardiff: Natural Resources Wales. sites. Local Authorities are the only authority with a duty to

Wales collect details of potentially contaminated sites. The

figure