
Comment register for the Draft Report: Project C 

No. Ref. Author Comment Response 

1 General Welsh 
Government 

Document needs summary at start in view of length.  Also if there was 
any way of splitting out key conclusions for England, Scotland, Ireland 
and Wales, this would help us in considering DA issues and policy. 

The Draft Final Report includes a summary which also includes a 
breakdown of climate risks for clean water, equable climate and wildlife 
for each of the constituent countries of the UK. 

2 General Richard 
Smithers 

It is a very long, tough read because: 

•         There is a lack of consistent narrative and signposting for the 
reader 

•         In some sections, the English is often convoluted and clumsy 

•         Lack of coherent numbering of sections makes it easy to lose a 
sense of place 

•         There is a great deal of repetition 

•         Key terms are not defined and are used inconsistently and 
interchangeably  

•         Levels of likelihood and confidence are not employed 
systematically 

•         There is an inattention to principles of ecosystem-based 
adaptation (EBA) and of managing for uncertainty. 

•         There is too great an emphasis on research rather than on 
taking action commensurate to the scale of the challenge without delay 
focused on win:win:wins 

•         There is a lack of focus on the spatial approach to mapping the 
goods and benefits provided by natural capital assets and the ways in 
which their distributions might be impacted by climate change. 

 

In essence, I really believe that the report could do with: 

•         Storyboarding to ensure that the reader follows the flow 

•         Completely copy-editing, including greater use of bullet points 

•         Comprehensive reformatting so that all headings and 
subheadings are numbered (perhaps aided by use of rolling page 
headers for sections) 

•         Streamlining through eliminating repetition 

•         Defining key terms and levels of likelihood and confidence at the 
outset (I would recommend use of IPCC AR5’s glossary), and then 
ensuring their consistent use  

•         Covering and maintaining focus on principles of EBA and 
managing for uncertainty 

•         Placing an emphasis on adaptive actions nationwide at a 
landscape-scale 

•         Shifting the focus firmly to the final outputs desired, i.e. the 
spatial approach to mapping the goods and benefits provided by 
natural capital assets and the ways in which their distributions might be 

The introduction chapter has been comprehensively reworked to make 
clear what was undertaken and what wasn’t.  Background material on 
trends in key climate variables has also been included in the 
introduction. 

 

The water chapter has been reduced in length, significantly 
restructured and thoroughly edited/proof read.  This has been revised 
to focus more clearly on impacts from climate change and adaptation 
measures.  The valuation aspects have also been integrated with the 
physical assessment aspects to provide a stronger, clearer narrative. 



impacted by climate change. 

3 General Welsh 
Government 

One other project I thought I should mention is the DURESS project – 
see link.   I have recently come across this research project in Wales 
on ecosystem services and rivers which I thought sounded similar and 
relevant to some of the work with the CCRA Project C on Natural 
Capital.  I don’t know if the link has already been made between the 
two but if not it may warrant consideration. 

http://www.google.co.uk/url?url=http://macronutrient-
cycles.ouce.ox.ac.uk/downloads/DURESS.pdf&rct=j&frm=1&q=&esrc=
s&sa=U&ei=iDZfVYHLDITN7Qbr2oHwBA&ved=0CCQQFjAD&usg=AF
QjCNE4Tah5S8YsrTnAMC0fu2z_wfNn1A  

I have contact details for Isabelle Durance at Cardiff University who is 
one of the leads on the project if you need to contact her 

Project DURESS investigated but no specific link to the Project C 
focus. 

4 General Judith Stuart NSRI is now the Cranfield Soil and AgriFood Institute (CSAI) Changed as requested. 

5 General Stuart Kirk Research gaps - These are rather vague and would benefit from 
drawing out more specific descriptions of the gaps and how they might 
be addressed for eg by ref to Research Note No 5, 14 Wade et al 
2014. I would suggest including mention of the need to develop risk 
maps for the more pressing pressures e.g. for eutrophication to help 
target mitigation measures and/or further focussed research. Also 
more specific recommendations for research to improve our 
understanding of efficacy of adaptation measures – again set out in 
Wade et al 2014. And finally perhaps mention that landscape solutions 
should be explored that seek to mitigate several pressures and hence 
provide multiple benefits e.g. woodland planting to reduce flood risk, 
increase shade/cooling, reduce nutrient runoff etc. 

Extensive revisions to research gaps made. 

6 General Stuart Kirk A Ref to Wade et al 2015 that appears in the main text was not found 
in Reference section. 

This has been changed. 

7 General Emma 
Phillmore 

Caveats: Caveats should be upfront in the report- these are climate 
projections based on possible changes in climate space. These are not 
possible distributions but changes in climate space, because there is 
no allowance for availability of suitable habitat, connectivity, 
interactions, phenological changes or changes in habitat type and 
condition, habitat heterogeneity, microclimate, indirect impacts etc. It 
does not even consider natural adaptation responses e.g. phenotypic 
expression/ behavioural changes, natural selection and evolution. 

It does not include possible colonists from the EU. Soil biodiversity is 
also missing from the report. 

Clarification on what exactly is being modelled, i.e. changes in 
potential climate space available to species, has now been included in 
the text and the caveat section (4.8.2). In addition we have now 
included uncertainty maps in of extinctions (4.3.9) and colonisations 
(4.3.13). As in response to Mike Morecroft (129) we have provided 
more details noting that this analysis does not include species moving 
polewards from mainland Europe and also included this in the caveat 
section (4.8.2). 

8 General Georgina 
Mace 

I have a concern about the general framing around clean water, 
equable climate and wildlife based on the draft NCC risk register. 
These were indeed the high risk areas based on our provisional risk 
assessment using rate of decline and proximity to some 
target/threshold. But for the CCRA they seem to miss a couple of key 
elements. First, the idea of the CCRA is to look at new risks from 
climate change and there is no reason to think that these will be the 

The CCC has emphasised that clean water, equable climate and 
wildlife won’t be the only three areas looked at in the CCRA, as the 
natural environment chapter is looking much wider than the results 
from Project C and will include ‘new’ risks like ocean acidification as 
well as those risks that are already high.  The NCC risks offered a 
useful way of focusing the (time and resource limited) research project 
on those areas that are already under a lot of pressure and 

http://www.google.co.uk/url?url=http://macronutrient-cycles.ouce.ox.ac.uk/downloads/DURESS.pdf&rct=j&frm=1&q=&esrc=s&sa=U&ei=iDZfVYHLDITN7Qbr2oHwBA&ved=0CCQQFjAD&usg=AFQjCNE4Tah5S8YsrTnAMC0fu2z_wfNn1A
http://www.google.co.uk/url?url=http://macronutrient-cycles.ouce.ox.ac.uk/downloads/DURESS.pdf&rct=j&frm=1&q=&esrc=s&sa=U&ei=iDZfVYHLDITN7Qbr2oHwBA&ved=0CCQQFjAD&usg=AFQjCNE4Tah5S8YsrTnAMC0fu2z_wfNn1A
http://www.google.co.uk/url?url=http://macronutrient-cycles.ouce.ox.ac.uk/downloads/DURESS.pdf&rct=j&frm=1&q=&esrc=s&sa=U&ei=iDZfVYHLDITN7Qbr2oHwBA&ved=0CCQQFjAD&usg=AFQjCNE4Tah5S8YsrTnAMC0fu2z_wfNn1A
http://www.google.co.uk/url?url=http://macronutrient-cycles.ouce.ox.ac.uk/downloads/DURESS.pdf&rct=j&frm=1&q=&esrc=s&sa=U&ei=iDZfVYHLDITN7Qbr2oHwBA&ved=0CCQQFjAD&usg=AFQjCNE4Tah5S8YsrTnAMC0fu2z_wfNn1A


same as current risks (which are mostly from over-
use/degradation/pollution). Actually the reverse may be true and that 
climate change may affect systems that we have not worried about to 
date (e.g. acidification was a completely new problem). Secondly, our 
assessment identifies these risks as combinations of goods/benefits 
from different land use categories. These relationships may well 
change radically under climate change. 

considering the extent to which climate change might add to these 
existing pressures. 

With regards to the second point, a diagram from the NCC’s second 
report has been included in the introduction which highlights that 
combinations of goods and benefits arise from different land use 
categories. 

9 General Georgina 
Mace 

Similarly, the report confuses the NCC’s definitions of goods and 
benefits with the status of natural assets. It is a little confusing I know, 
especially for water which is a natural asset (freshwater lakes, rivers 
etc.) whereas clean water and flood regulation are benefits. But this 
distinction is important because the benefits directly affect people, and 
rather crucially they mostly depend on more than one natural asset. 
So, to review freshwater as an asset would require also looking at all 
the benefits that depend on it (food, energy, recreation, wildlife, climate 
…) and how these might be affected by climate change. Many of these 
benefits are not now at high risk but could become so.  For the wildlife 
section, this means that wildlife is simply assessed as an end in itself 
here, and there is no consideration of how climate-driven shifts in 
species or ecological communities might impact other benefits (food, 
flood control, recreation, etc.). This means there are potentially a lot of 
missing risks. 

A diagram from the NCC’s second report has now been included which 
clarifies the relationships between natural assets, major land use 
categories, ecosystem services, ecosystem goods and benefits 
(values).  A new paragraph has also been added before the diagram 
stating that assets in acting in combination provide ecosystem services 
which are, in turn, combined with other types of capital (financial, 
human, manufactured and social) to produce goods; these goods are 
then used or consumed and thus provide benefits to people. 

With regards to the wildlife section, a new sentence has been added: 
“Wildlife is assessed in this chapter as an end in itself; however, 
climate-driven shifts in species or wider ecological communities could 
impact on the delivery of other benefits, e.g. food provision, flood 
control and recreation.  Potential impacts on the delivery of other 
benefits are not assessed here; however, the valuation section 
explores the monetary implications of impacts on food provision 
through the service of pollination”. 

The following definitions have been provided for clean water and 
equable climate: 

Clean water: “Throughout, we treat ‘clean water provision’ as a final 
ecosystem service (as per the National Ecosystem Assessment 2011). 
This service leads to goods that are valued by the UK public, namely: 
drinking water, water suitable for bathing, and recreational activities 
such as fishing and watersports.”  

Equable climate: “We take ‘equable climate’ to be a public good 
delivered by the climate regulation ecosystem service (National 
Ecosystem Assessment 2011).” 

10 General Georgina 
Mace 

Overall I think this report would be much improved by sorting out the 
conceptual basis for climate change risk at the outset to provide a 
clear basis for the analyses. 

A diagram from the NCC’s second report has now been included which 
clarifies the relationships between natural assets, major land use 
categories, ecosystem services, ecosystem goods and benefits 
(values).  A new paragraph has also been added before the diagram 
stating that assets in acting in combination provide ecosystem services 
which are, in turn, combined with other types of capital (financial, 
human, manufactured and social) to produce goods; these goods are 
then used or consumed and thus provide benefits to people. 

11 General Harriet Orr The report looks at the natural capital identified as a very high risk from 
climate change: clean water, terrestrial carbon and wildlife. It doesn’t 
really consider stocks and flows from CC, population growth and land 
use change. I think it does consider climate change and land use to 
some extent in chapter 3 but really the front end needs to be rewritten 

The introduction section now makes clear what the report does and 
doesn’t do: “In light of the NCC’s analysis, a decision was taken early 
on to focus on the goods identified by the NCC to be at very high risk, 
namely clean water, equable climate (essentially carbon storage) and 
wildlife (see above).  Furthermore, in line with the CCC’s aspiration 



to be clear what it does not what was envisaged and then not done. that the research should take a spatial approach to mapping the goods 
and benefits provided by natural assets and the ways in which these 
might be impacted by climate change, the project team endeavoured 
to establish a quantitative, spatially explicit methodology for assessing 
climate change impacts on clean water, equable climate and wildlife.  
However, in practice, it was only possible to do so for equable climate 
and wildlife.  With respect to clean water, in discussion with the CCC, it 
was decided that a literature review would provide a better means to 
inform the independent Evidence Report being prepared by the ASC.  
Furthermore, it proved very difficult to incorporate analysis of non-
climate pressures (population growth, land cover change etc.) such 
that the impacts of climate change on the goods and benefits provided 
by natural assets could be confidently attributed to climate change and 
non-climate pressures, respectively.  However, the assessment of 
climate change for equable climate did incorporate consideration of 
future land cover change. “  

12 General Harriet Orr The water section is quite weak and repeats work elsewhere; perhaps 
the summary of WFD pressures across UK is useful but needs a bit of 
work. I have reservations about the carbon work. The wildlife section is 
good but buried in the last 20 pages of 166 pages. 

Revisions to the water and carbon sections are detailed below.  In 
particular, the water chapter has been reduced in length, significantly 
restructured and thoroughly edited/proof read.  It has been revised to 
focus more clearly on impacts from climate change and adaptation 
measures.  The valuation aspects have also been integrated with the 
physical assessment aspects to provide a stronger, clearer narrative. 

13 General Harriet Orr I would suggest a section to explain why valuations etc. could not be 
done on any of the 3 areas – put this separately as at the moment 
these sections sit uncomfortably at the end of each chapter. Some 
reflections on why there are limitations would also provide a better 
home for the views expressed as conclusions 

We have added text (in Section 1, Introduction) to explain why we 
have not attempted to estimate values for water and wildlife and that 
we have instead adopted a case study approach. 

14 General Harriet Orr The report needs a clear summary A summary has now been included. 

15 General Harriet Orr The report is incredibly long – 100 pages for the lit review in Chapter This chapter has been cut down substantially 

16 General Harriet Orr Chapter 2 needs to be clear at the start that it just provides a lit review 
– much of the material is reinterpreted from elsewhere and serves no 
clear purpose – I would recommend this were severely cutback. A 
large number of ambiguous or apparently poorly written sections don’t 
give the reader confidence in the work 

We have improved the material at the front of the water section to 
expand on the justification for this work. We have also revised (and in 
some cases re-written) many of the sections 

17 General Harriet Orr Chapter 3 – I am sceptical about the approach used and that 
something more suitable might have been available – the approach 
used needs a clear justification. I t would be usual to explain the 
strengths and weaknesses of a range of approaches to show why this 
was the right one. 

We have expanded on the justification for our approach and re-ordered 
material to make the flow more logical. We also include more 
information about what effects the different approaches capture (and 
what they don’t 

18 General Harriet Orr The conclusions in Chapter 3 don’t appear to relate to the work 
undertaken but are perhaps points of view or the reflected frustrations 
of the authors in finding data- a discussion on data limitations might be 
appropriate. However, stated conclusions related to UNFCC and UK 
progress on emissions reduction, neither of which were apparent 
objectives of the work nor part of the presented analysis 

We have removed reference to emissions reduction, although we 
would argue that this is relevant to maintaining an equable climate. We 
have also removed reference to data limitations in the ‘Conclusions’, 
and we provide a discussion of the data in the ‘Research Priorities’ 
section. 



19 General Harriet Orr Chapter 4 is extremely good and useful and would make a useful 
standalone report 

Noted. 

20 General Harriet Orr There is little coherence between the chapters – why no summary of 
findings at the start and no synthesising discussion at the end. They 
just seem like 3 unconnected pieces of work. 

A summary has now been included. 

21 General Harriet Orr It was kind of the authors to include my name in the steering group but 
I would prefer this was removed, I wasn’t involved at the start and don’t 
feel like I helped steer this. I am happy to be named as a reviewer if 
this is important 

Harriet’s name has been listed as a reviewer but the description of the 
support provided by the Steering Group has been amended to only 
‘reviewers’. 

22 Acknowledgeme
nts 

Dave 
Thompson 

Amend as follows: “We would also like to thank the following for 
helping to review and steer the project, namely. 

Amended as suggested. 

23 Introduction Dave 
Thompson 

Amend as follows: “Project A – Updated projections of flood risk for the 
UK”. 

Amended as suggested. 

24 Introduction Dave 
Thompson 

Amend as follows: “Climate change could exacerbate pressures on 
natural capital and the aim of Project C was to build on the NCC’s risk 
assessment by assessing the aggregate impact of climate change 
under different climate projections on the goods and benefits provided 
by the UK’s natural assets”. 

Amended to state climate change projections rather than emissions 
scenarios: “Climate change could exacerbate pressures on natural 
assets and potentially the benefits they ultimately provide.  The aim of 
Project C was to build on the NCC’s risk assessment by assessing the 
impact of climate change under different climate projections on the 
goods and benefits provided by the UK’s natural assets.”   

25 Introduction 

Section 1 

Rebecca 
Clark 

Section 1: It is important that this includes information on the factors 
that need to be considered in value transfer. As indicated in previous 
feedback, this would usefully refer to Defra’s value transfer guidance 

Have now referenced the Value Transfer Guidelines in Section 1 
(Introduction) and also noted some of the key factors that need to be 
considered in valuing environmental impacts using value transfer. 

26 Introduction 

Section 1.2 

p. 14 

Welsh 
Government 

Diagram on page 14 – Wildlife – refers to England only - what is the 
impact on Wales; Carbon storage refers to England only – so that give 
rise to the figures for clean air and marine fisheries -   are these figures 
for England or UK? 

This diagram has been directly copied from the NCC’s second report.  
The title of the diagram has been amended to include ‘for England’ as 
a closer examination of the NCC’s second report suggests an almost 
solely England focus. 

27 Introduction 

Section 1.2.3 

 

Iain Brown Re: bullet point one 

and Farmland?? 

Note also Clean Water is not just Drinking Water (as in diagram 
below). Also important to consider Water Framework Directive status 
and Bathing Water regulations 

This diagram has been directly copied from the NCC’s second report.  
Water Framework Directive status and bathing water are referred to in 
Chapter 2 on clean water. 

28 Introduction 

Section 1.2.3 

 

Iain Brown Re: bullet point four 

Curious statement. Peatlands sequester and store over long time 
periods but can lose C relatively quickly. What about the role of 
woodlands? 

This text was directly copied from the NCC’s second report. 

29 Section 1.2.3 

p. 13 

line 36 

Richard 
Smithers 

The footnote here is not relevant. Unfavourable ‘spatial configurations’ 
here refer to the functional isolation of habitat patches that inhibits 
species movement between them in response to climate change, 
thereby placing wildlife at risk. The footnote also refers to woodland 
when the concerns identified in the bullet point relate to other habitats. 

This footnote has been retained as it is the NCC’s definition of ‘spatial 
configurations’ from their second report; a further reference to the NCC 
has been included in the footnote text to emphasise its origins. 

30 Section 1.2.3 

p. 14  

Richard 
Smithers 

In the actions column alongside ‘Hazard protection’, I would 
recommend that it states targeted woodland creation and 

This diagram has been directly copied from the NCC’s second report. 



line 1 reinstatement of wetlands. The word ‘targeted’ here is important if it is 
to have an impact on flood risk. 

31 Section 1.2.3 

p. 14  

line 1 

Richard 
Smithers 

Under air quality, I would mention the beneficial role potentially played 
by urban trees. 

This diagram has been directly copied from the NCC’s second report. 

32 Section 1.2.4 
and section 1.3.2 

Harriet Orr Section 1.2.4 and section 1.3.2 appear to mutually exclusive – does 
this study look at just climate change impacts or also population and 
land use change? 

The introduction section now makes clear what the report does and 
doesn’t do: “In light of the NCC’s analysis, a decision was taken early 
on to focus on the goods identified by the NCC to be at very high risk, 
namely clean water, equable climate (essentially carbon storage) and 
wildlife (see above).  Furthermore, in line with the CCC’s aspiration 
that the research should take a spatial approach to mapping the goods 
and benefits provided by natural assets and the ways in which these 
might be impacted by climate change, the project team endeavoured 
to establish a quantitative, spatially explicit methodology for assessing 
climate change impacts on clean water, equable climate and wildlife.  
However, in practice, it was only possible to do so for equable climate 
and wildlife.  With respect to clean water, in discussion with the CCC, it 
was decided that a literature review would provide a better means to 
inform the independent Evidence Report being prepared by the ASC.  
Furthermore, it proved very difficult to incorporate analysis of non-
climate pressures (population growth, land cover change etc.) such 
that the impacts of climate change on the goods and benefits provided 
by natural assets could be confidently attributed to climate change and 
non-climate pressures, respectively.  However, the assessment of 
climate change for equable climate did incorporate consideration of 
future land cover change. “ 

33 Introduction 

1.3.1 

Dave 
Thompson 

Need to be clearer that this was the aspiration, but that for various 
reasons it has not been possible to fully deliver. 

The introduction section now makes clear what the report does and 
doesn’t do: “In light of the NCC’s analysis, a decision was taken early 
on to focus on the goods identified by the NCC to be at very high risk, 
namely clean water, equable climate (essentially carbon storage) and 
wildlife (see above).  Furthermore, in line with the CCC’s aspiration 
that the research should take a spatial approach to mapping the goods 
and benefits provided by natural assets and the ways in which these 
might be impacted by climate change, the project team endeavoured 
to establish a quantitative, spatially explicit methodology for assessing 
climate change impacts on clean water, equable climate and wildlife.  
However, in practice, it was only possible to do so for equable climate 
and wildlife.  With respect to clean water, in discussion with the CCC, it 
was decided that a literature review would provide a better means to 
inform the independent Evidence Report being prepared by the ASC.  
Furthermore, it proved very difficult to incorporate analysis of non-
climate pressures (population growth, land cover change etc.) such 
that the impacts of climate change on the goods and benefits provided 
by natural assets could be confidently attributed to climate change and 
non-climate pressures, respectively.  However, the assessment of 
climate change for equable climate did incorporate consideration of 



future land cover change. “ 

34 Introduction 

1.3.1 

Iain Brown Re: the research should take a spatial approach to mapping the goods 
and benefits 

I am not sure that this has been done for each of the services, as this 
would require looking at ES flows including demands too. So 'potential 
goods and benefits' rather than actual? 

The introduction section now makes clear what the report does and 
doesn’t do: “In light of the NCC’s analysis, a decision was taken early 
on to focus on the goods identified by the NCC to be at very high risk, 
namely clean water, equable climate (essentially carbon storage) and 
wildlife (see above).  Furthermore, in line with the CCC’s aspiration 
that the research should take a spatial approach to mapping the goods 
and benefits provided by natural assets and the ways in which these 
might be impacted by climate change, the project team endeavoured 
to establish a quantitative, spatially explicit methodology for assessing 
climate change impacts on clean water, equable climate and wildlife.  
However, in practice, it was only possible to do so for equable climate 
and wildlife.  With respect to clean water, in discussion with the CCC, it 
was decided that a literature review would provide a better means to 
inform the independent Evidence Report being prepared by the ASC.  
Furthermore, it proved very difficult to incorporate analysis of non-
climate pressures (population growth, land cover change etc.) such 
that the impacts of climate change on the goods and benefits provided 
by natural assets could be confidently attributed to climate change and 
non-climate pressures, respectively.  However, the assessment of 
climate change for equable climate did incorporate consideration of 
future land cover change. “ 

35 Introduction 

1.3.2 

Iain Brown Re: climate change emissions scenarios 

why emissions scenarios and not climate change projections (as with 
UKCP09)? Was this a project steer? 

The text has been amended to reflect the focus on climate change 
projections rather than emissions scenarios: ““Climate change could 
exacerbate pressures on natural assets and potentially the benefits 
they ultimately provide.  The aim of Project C was to build on the 
NCC’s risk assessment by assessing the impact of climate change 
under different climate projections on the goods and benefits provided 
by the UK’s natural assets.”   

36 Introduction 

1.3.2 

Iain Brown Re: costs associated with the loss or degradation 

Not just losses! A natural capital approach also requires recognition of 
the opportunities (e.g. C sequestration) 

Text in the introduction amended to focus on ‘changes in availability’: 
“It was originally envisaged that, having undertaken quantitative, 
spatially explicit analysis, it would be possible for each of the three 
areas of focus – clean water, equable climate and wildlife – to place a 
monetary value on the costs associated with changes in the availability 
and quality of goods and benefits that could be attributed to climate 
change.” 

37 Introduction 

1.3.2 

Dave 
Thompson 

Not done this for in the water or carbon chapters.  But also the 
opportunities/benefits, e.g. from additional sequestration. 

Introduction chapter significantly re-worked.  In relation to 
opportunities/benefits, the text in the introduction amended to focus on 
‘changes in availability’: “It was originally envisaged that, having 
undertaken quantitative, spatially explicit analysis, it would be possible 
for each of the three areas of focus – clean water, equable climate and 
wildlife – to place a monetary value on the costs associated with 
changes in the availability and quality of goods and benefits that could 
be attributed to climate change.” 

38 Clean water - 
General 

Kathryn 
Humphrey 

A general comment on this section is that there is a huge amount of 
material on the underlying climate variables but the four areas of 

We have revised and shortened the introductory section on climate 
change, and rewritten the text to make it far clearer which sections and 



drinking water, waste water, bathing water and environmental flows 
don’t come out that clearly.  Some more headings to split out which of 
the four types of water quality you are talking about would be helpful. 

impacts are relevant to each Directive. We have also changed the 
balance of information to make the coverage of each type more 
balanced. 

39 Clean water - 
General 

Harriet Orr Might help to define ‘clean water’ for the purposes of this study Clean water definition now provided: 

“Throughout, we treat ‘clean water provision’ as a final ecosystem 
service (as per the National Ecosystem Assessment 2011). This 
service leads to goods that are valued by the UK public, namely: 
drinking water, water suitable for bathing, and recreational activities 
such as fishing and watersports.” 

40 Clean water - 
General 

Harriet Orr I am confused as to the purpose of chapter 2. In my view it only gets 
useful after page 72. But in any case 71 pages of review that has 
probably been more adequately covered elsewhere is far too long. I’ve 
no idea why all the climate change information was described in detail. 
I think this review suffers from too much ‘showing your workings’. 
Some careful synthesis and description of how more recently 
published work expands on some recent thorough reviews would have 
been useful. 

We have now moved the climate change introductory material to the 
front of the whole report, and have cut it down to the most important 
messages. By focussing on the risks themselves, we have also cut the 
length of the remaining water sections down. 

41 Clean water - 
General 

Harriet Orr The WFD part is not well done or even accurate but it’s not clear what 
it tells the reader in relation to the objective. 

We have improved this section substantially, removed some of the 
material that was less relevant, and improved the justification 

42 Clean water - 
General 

Harriet Orr There is no summary for this report – why not? What are the key 
findings/messages...I’m struggling to find them 

A summary has now been included. 

43 Clean water - 
General 

Harriet Orr The report needs a proper edit – lots of grammatical errors 
extra/missing words/some lack of clarity 

The report has now been thoroughly edited/proof read. 

44 Clean water 

2.1.1  

Kathryn 
Humphrey 

It would be good just to add here how they have done the review, e.g. 
have they used a systematic evidence review process, or something 
else? 

We have added the following text: 

“We assembled evidence by meta-search on Web of Science and 
Google Scholar, using search protocols based on the risks to clean 
water provision identified by the project team.” 

45 Clean water 

2.1.1 

Kathryn 
Humphrey 

At the end of 2.1.1 add “This review also only considered threats and 
not opportunities”. 

We have specified that the report did not include opportunities in the 
Scope section 

46 Clean water 

2.1.1 

Kathryn 
Humphrey 

It would be good in this section to define what you mean by clean 
water (the list the various types of water quality you have considered). 

Clean water definition now provided: 

 

“We take ‘clean water provision’ to be a final ecosystem service (as 
per the National Ecosystem Assessment 2011). This service leads to 
goods that are valued by the UK public, namely: drinking water, water 
suitable for bathing, and recreational activities such as fishing and 
watersports.” 

47 Section 2.1.1 

p. 17 

line 16 

Richard 
Smithers 

Would it not have made more sense to use the definitions in IPCC’s 
AR5, given that there has been a substantive evolution in some of their 
meanings, particularly in relation to vulnerability, which have quite 
profound implications for assessment? This need not be a huge task to 
address and I would happily contribute unpublished work that I have 
done to make sense of all the definitions, if I am to be a co-author to 
this report. 

We adopted the definitions in Humphrey (2015) to facilitate the 
assimilation of our review into the CCC evidence report if/where 
appropriate. These definitions very closely correspond to those in the 
IPCC AR5 Glossary, and in most cases are identical (cf. ‘impact’, 
‘hazard’, ‘vulnerability’). 



48 Section 2.1.1 

p. 17 

line 16 

Richard 
Smithers 

Why then do we continue to use the word ‘effect from this point 
forwards? I would prefer us to stick to those words that are defined. 
Hence I would replace ‘effect’ throughout the report with ‘impact’. This 
may seem minor but for some stakeholders it could be an important 
point. 

This has been amended as suggested. 

49 Clean water 

2.1.2 

Kathryn 
Humphrey 

Amend last sentence as follows: “We did not consider all possible 
effects; rather, we restricted our scope to effects that have an adverse 
influence on society, and therefore did not include opportunities.” 

We have specified that we did not include opportunities in the revised 
Scope section 

50 Clean water 

2.1.2 

Harriet Orr But isn’t clean water also important for wildlife, is this addressed? We have included a definition of clean water provision that should 
clear up the previous lack of clarity over the review’s scope. 

In the text, we have identified the situations in which climate change 
impacts on clean water provision have knock-on effects for wildlife, 
e.g. with Cyanobacteria 

51 Clean water 

2.1.2 

Iain Brown Re: (N.B.: ‘effect’ is undefined) 

Effect?? Is this not a final consequence for the ecosystem service? As 
in cause-and-effect. 

Incidences of the word ‘effect’ changed to ‘impact’ to comply with 
Humphrey/IPCC definition 

52 Clean water 

2.1.3 

Kathryn 
Humphrey 

Amend as follows: “Over time, various definitions of all these words 
have been proposed in the academic literature, and more widely.  On 
the rare occasion that the authors of a particular study have used a 
word or phrase differently to these conventions, an attempt was been 
made to ‘translate’ the meaning of the assertion into the terminology 
specified here.” 

This has been amended as suggested. 

53 Clean water 

2.1.3 

Harriet Orr Remove the word ‘modern’ – the fact the terms are used 
interchangeable doesn’t necessarily imply ‘old fashioned’ 

This has been amended as suggested. 

54 Clean water 

2.1.4 

Iain Brown Re: present-day climate variability” 

For CCRA1 we generally used risk = exposure * vulnerability. 

Also climate change (ie. trend) as well as variability 

Agreed on trend and variability being important, we have amended the 
title of this (now moved) section to the more general ‘Trends and 
projections in climate’ 

55 Clean water 

2.1.4 

Kathryn 
Humphrey 

Might be more relevant to set out the aim of CCRA?  This is: 

“The purpose of CCRA2 is to provide an assessment of the current 
and future risks/opportunities to the UK from climate change and 
inform priorities for the next cycle of national adaptation programmes 
for England, Northern Ireland, Scotland and Wales.  This second 
CCRA will take account of barriers to, and opportunities to facilitate, 
adaptation”. 

Included in the introduction chapter. 

56 Clean water 

2.1.4 

Kathryn 
Humphrey 

Amend second sentence as follows: “Here, we have used the available 
literature to quantify the trends in this present-day climate variability 
across the UK, and link them to changes in hydrology where the 
evidence has allowed (Section 2.2)” 

This sentence has now been removed as we have moved the 
introduction to climate into the first chapter. 

57 Clean water 

2.1.4 

Kathryn 
Humphrey 

Amend sentence as follows: “Building on this information, we describe 
the risks to water quality that have, or are expected to have, an 
increasing adverse trend, i.e. the problem is getting worse. “ 

We have amended the scope to make it more clear, and follow the gist 
of this comment.  Sentence now reads: 

“The scope of the report is limited to impacts that: a) adversely affect 



clean water provision, and b) are increasing or projected to increase in 
severity under future climate change” 

58 Clean water 

2.1.4 

Kathryn 
Humphrey 

Amend sentence as follows: “We concluded by providing a summary of 
evidence gaps, suggesting where further research on these risks is 
required” 

This has been amended as suggested. 

59 Clean water 

2.1.4 

Kathryn 
Humphrey 

Delete this sentence: “We considered the information provided on 
adaptations in the national-level River Basin Management Plans for 
WFD Cycle 2 2015-2020.   

This has been amended as suggested. 

60 Clean water 

2.1.4 

Kathryn 
Humphrey 

Amend last sentence as follows: “Finally, we consider the extent to 
which a monetary value could be placed on the costs associated with 
the degradation of water quality that could be attributed to climate 
change.” 

Valuation now integrated within the other sections, so no longer 
necessary to do this. 

61 Section 2.1.4 

p. 18 

line 47 

Richard 
Smithers 

I have tried to improve the English here, as it was unnecessarily hard 
to read. 

The later sentences highlighted have now been deleted. We have 
improved the wording in the remainder of this section. 

62 Clean water 

2.1.5 

Harriet Orr This is only useful if you actually say what you did/didn’t include as it 
stands it suggest you just read some of what you found. It might be 
better to describe your search approach somewhere so people can 
see how it was constrained. Otherwise delete this paragraph. My 
recommendation would be to have a watching brief on new research in 
this area rather than another review of limited evidence. 

Scope revised and detail on search approach added. 

63 Clean water 

2.1.5 

Kathryn 
Humphrey 

Amend sentence as follows: “Similarly, although we have referenced 
hundreds of scientific papers, reports and policy documents, a huge 
amount of work has been done on quantifying and researching water 
quality that time constraints have prevented us from describing”.   

We have removed this paragraph as it made points that were quite 
obvious. 

64 Clean water 

2.1.5 

Kathryn 
Humphrey 

If you’ve drawn from them, shouldn’t they also be referenced? So, how 
have you chosen which sources of evidence to use?  This needs a bit 
more explanation. 

This was more an acknowledgement that the literature on the risks we 
didn’t include (e.g. acidification) was informative. But as per previous 
comment, these points were obvious anyway, so we have removed 
them. 

65 Clean water 

2.1.5 

Kathryn 
Humphrey 

Delete this sentence: “Given how productive researchers into water 
quality are, and the pressing nature of the risks involved, we would 
recommend that this review be revised and updated regularly to reflect 
these developments” 

This has been amended as suggested. 

66 Clean water 

2.1.5 

Ian Holman, 
Cranfield 

A brief method statement for the reviewing activities might be helpful to 
demonstrate that the time-constraints did not preclude a systematic 
and effective search of the literature 

We have added the following text: 

“We assembled evidence by meta-searches on Web of Science and 
Google Scholar, using search protocols based on the risks to clean 
water provision identified by the project team.” 

67 Clean water 

2.2 

Kathryn 
Humphrey 

Amend sub-heading to “UK Trends and projections in climate change, 
and their relevance for water” (reason: Most trends are not long 
enough to determine a statistically significant change in climate as 
yet). 

This section has been moved to the introduction so comment no longer 
applicable. 

68 Clean water Iain Brown Re: Variable patterns In response to the general comments above, we have cut this 



2.2.1 Spatial or temporal variation? introductory section down substantially, and as a result this sentence 
has now been removed. 

69 Clean water 

2.2.1 

Iain Brown Re: documenting these effects 

effects here presumably refers to observed climate as referenced 
through UKCIP98? 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

70 Clean water 

2.2.1 

Kathryn 
Humphrey 

Amend first sentence as follows: “Variable patterns of climate across 
the UK occur for almost all meteorological variables, and this 
challenges climate-sensitive organisations to plan beyond the present-
day status quo.”   

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

71 Clean water 

2.2.1 

Kathryn 
Humphrey 

Delete last sentence and replace with “The Met Office’s National 
Climate Information Centre (NCIC) collects national and regional data 
on trends in various climate variables.

1
  These data series go back for 

more than 100 years in some instances.  The observed data feeds in 
to each cycle of the UK Climate Projections, the most recent being 
UKCP09.

2
 (NB don’t forget to add in footnotes). 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

72 Clean water 

2.2.2 

Iain Brown Re: since its inception  

Not quite true. For temperature maybe, but precipitation has been 
shown to be much more variable 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

73 Clean water 

2.2.2 

Kathryn 
Humphrey 

Amend first sentence as follows: “The conclusions of the UK Climate 
Projections on observed climate change have broadly remained since 
their inception, although the documentation of observed trends 
improved markedly between the 2002 (Hulme et al. 2002) and 2008 
(Jenkins et al. 2008) reports: the former was an eight page synopsis 
for the whole UK, while the latter was a 122 page report with more 
detail on regional (and sub-regional) trends.

3
  (NB don’t forget to add 

the footnote). 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

74 Clean water 

2.2.2 

Kathryn 
Humphrey 

You need to define what you mean by clean water up front. Clean water definition provided: 

 

“We take ‘clean water provision’ to be a final ecosystem service (as 
per the National Ecosystem Assessment 2011). This service leads to 
goods that are valued by the UK public, namely: drinking water, water 
suitable for bathing, and recreational activities such as fishing and 
watersports.” 

75 Clean water 

2.2.3 

Kathryn 
Humphrey 

Re first sentence: “This is not necessarily true.  For example, flood risk 
is being driven much more by socio-economic than climate change at 
present.  I would delete this and just state what is happening with the 
trends.” 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

76 Clean water Harriet Orr there needs to a be a bit of a sense check on the document –for “Every grid square in the UK” changed to “every part of the UK” 

                                                           
1
 http://www.metoffice.gov.uk/climate  

2
 http://ukclimateprojections.metoffice.gov.uk/  

3
 http://ukclimateprojections.metoffice.gov.uk/22530  

http://www.metoffice.gov.uk/climate
http://ukclimateprojections.metoffice.gov.uk/
http://ukclimateprojections.metoffice.gov.uk/22530


2.2.4 example the paragraph starts by talking about every grid square in the 
UK – these are not introduced or explained and could be left out also 
make clear you are referring to trends in air temperature – important 
since this chapter is about water which has not behaved in exactly the 
same way 

77 Section 2.2.4 

p. 20 

line 18 

Richard 
Smithers 

??? This sentence has been amended and its clarity has been improved. 

78 Section 2.2.4 

p. 21 

line 23 

Richard 
Smithers 

Not really. It is vital that planners embrace uncertainty if they are not to 
promote maladaptation. Strategic decisions need to address the full 
range of likely variation in projected changes and their impacts 

It is important not to select one preferred future in the hope that it will 
come true. Adaptation measures are required that will be beneficial 
whatever the extent, rate or even direction of climate change. 

 

I like what is said in this paragraph. Perhaps my words above build 
upon it and could be used accordingly. 

Because this section has been cut down, and owing to the cross-
cutting nature of the point made, we added this point to our concluding 
remarks 

The following text has now been inserted: 

“The lower level of confidence in future precipitation projections makes 
it vital that planners embrace uncertainty if they are not to promote 
maladaptation. Strategic decisions need to address the full range of 
likely variation in projected changes and their impacts, and this range 
will be larger for some variables (and seasons) than others. Adaptation 
measures are required that will be beneficial whatever the extent, rate 
or even direction of climate change.” 

79 Clean water 

Early part of 
chapter 2 

Harriet Orr Is all this necessary – why not just refer to LWEC water report card – 
you now need to explain the relevance of all these climate changes to 
water and really this is not the purpose of this project – it’s been does 
elsewhere already...probably better! 

We refer to the Water Report Card technical paper (Watts et al. 2013), 
which underpins the scientific content in the Report Card itself. The 
Report Card is an excellent piece of work, but recent developments in 
the field (e.g. improved attribution of extreme events) merit a short 
update to the state of the relevant climate science. 

80 Clean water 

P19 (Fig 2) 

Ian Holman, 
Cranfield 

Does the data presented refer to the globe or to global land areas? In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

81 Clean water 

P19 (2.2.4) 

Ian Holman, 
Cranfield 

What is the size of "every grid square"? “Every grid square in the UK” changed to “every part of the UK”. 

82 Clean water 

P20 (Fig 3) 

Ian Holman, 
Cranfield 

Please clarify whether the data presented has been corrected for any 
temperature effect of increasing urbanisation; or whether such an 
effect in the regions of greatest temperature rise is not significant 

The ‘urban’ or ‘rural’ situation of meteorological stations is included 
within the calculation of grid square estimates, such that when the 5km 
grid square values are derived, the mix of urban and rural stations is 
accounted for. Therefore, should a particular station’s designation 
change from ‘rural to urban, the calculation would reflect this. 
However, the calculation cannot account for an increased Urban Heat 
Island (UHI) effect at a station already described as urban (such as 
nearby increases in air conditioning, or building density). Although 
there is some evidence that UHIs in London (where they would be 
expected to be strongest) intensified between 1951-80, there has 
actually been a weak decline in UHI strength since then, due to the 
increased prevalence of cyclonic conditions. The overall change 
(1959-2007) in London’s nocturnal UHI in summer was estimated to be 
+0.05°C/decade (Wilby, Jones & Lister 2011- Weather journal), which 
is too small to exert a large influence on the UKCP09 data we present. 



No action required. 

83 Clean water 

2.2.5 

Iain Brown Re: although not on higher ground of the North Pennines or the 
Scottish Highlands (Murphy et al. 2009). 

Some would query this statement, particularly in terms of the physics 
involved (snowfall etc.) and any confidence attributed to it. 

This statement draws from the maps (e.g. Figure 4.10) and text in 
Murphy et al. (2009), such as page 9 (2nd last statement in blue box), 
page 105 (1st paragraph). We have moderated the statement to 
reduce the implied confidence. 

Sentence now reads: 

“The trend towards wetter Winters is projected to continue, particularly 
in Scotland (under central estimates, and a medium emissions 
scenario), although less so on the higher ground of the North Pennines 
and the Scottish Highlands (Murphy et al. 2009).” 

84 Clean water 

2.2.5 

Iain Brown Re: approximately one third of the magnitude of that predicted by 
UKCIP02 for the same scenario 

(Murphy et al. 2009). The newer projection ranges 

Confusion here between projections (UKCP09) and scenarios 
(UKCIP02) 

UKCP09 uses a similar set of emissions scenarios to UKCIP02 (IPCC 
SRES) to derive its projections of climate- this sentence was a 
description of the change in estimated future precipitation between the 
reports. Given that such a sentence needs a number of qualifiers, and 
the potential for confusion, we have deleted it. 

85 Clean water 

2.2.5 

Kathryn 
Humphrey 

Amend sub-heading to: “Precipitation trends and projections” This has been amended as suggested. 

86 Clean water 

2.2.5 

Kathryn 
Humphrey 

Amend first sentence as follows: “Researchers working at a global 
level have discerned an anthropogenic climate signal in the trend 
towards increasing (terrestrial) precipitation in the northern mid-
latitudes (50-70°N, Zhang et al. 2007).  

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

87 Clean water 

2.2.5 

Kathryn 
Humphrey 

There is brand new Met Office research suggesting that there has now 
been a trend towards more annual rainfall – I will send it to you. 

CCC confirmed on 3rd August that the new evidence on a trend 
towards annual rainfall is disputed. 

88 Clean water 

2.2.5 

Kathryn 
Humphrey 

Re final sentence: There is newer evidence also on summer rainfall 
from the Met Office.  I’ll see if I can find you a reference. 

We have added more detail and two new references. References are 
Kendon et al. 2014 (UKV model rainfall outputs) and UKMO 2014b 
(seasonal drivers paper) 

89 Clean water 

2.2.5 

Kathryn 
Humphrey 

Re third sentence: I would qualify this with the evidence from the 
LWEC water report card, see here 

http://www.lwec.org.uk/sites/default/files/attachments_report_cards/Wa
ter%20Card%20English%20web.pdf  

Agreed, and qualified.  

Sentence now reads: 

“There has been no consistent recent trend in annual precipitation 
falling on the UK (Hulme et al. 2002, Jenkins et al. 2008), although 
there are some indications that the seasonality of precipitation has 
shifted towards drier summers and wetter winters in some regions.” 

90 Clean water 

P20 (2.2.6) 

Iain Brown Re: Thus, a wet year for the north 

wet year or wet winter? 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

91 Clean water 

P20 (2.2.6) 

Ian Holman, 
Cranfield 

& Iain Brown 

Clarify whether the "last 5 years" refers to the 5 years preceding the 
publication of the cited reference (2011)? 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

92 Clean water 

2.2.7 

Iain Brown Re: planning adaptation measures. 

Are there not clearer indications for the future for some seasons? e.g. 
winter precipitation 

Agreed- proviso inserted. Sentence now reads: 

“Strategic decisions need to address the full range of likely variation in 
projected changes and their impacts, and this range will be larger for 

http://www.lwec.org.uk/sites/default/files/attachments_report_cards/Water%20Card%20English%20web.pdf
http://www.lwec.org.uk/sites/default/files/attachments_report_cards/Water%20Card%20English%20web.pdf


some variables (and seasons) than others.” 

93 Clean water 

2.2.7 

Kathryn 
Humphrey 

This is the first time you’ve introduced that precip has lower confidence 
than temperature (which is true).  You need to expand on this higher 
up. 

Section amended and precip uncertainty now introduced earlier. 

94 Clean water 

2.2.7 

Kathryn 
Humphrey 

Delete this sentence: “In this event, maladaptation is a possibility, 
where large investment in water storage reservoirs and a focus on 
upland water retention may be prioritised ahead of flood alleviation and 
planning in the lowlands.”    

Sentence deleted 

95 Clean water 

2.2.7 

Kathryn 
Humphrey 

Amend text as follows: “Although there is “ongoing, albeit modest 
improvement” in the performance of climate models (IPCC 2013), 
there has been little or no convergence in the projected climates 
derived from models over successive model inter-comparison 
exercises, and all models contain some systematic biases – such as 
the inability to simulate blocking episodes accurately - which cannot be 
seen from the results of intercomparison projects.  This suggests that 
improvements to model physics do not necessarily reduce the 
uncertainty in predictive outcomes (Murphy et al. 2009).   

Text now reads: 

“Furthermore, all models contain some systematic biases – such as 
the inability to simulate blocking episodes accurately- which cannot be 
seen from the results of intercomparison projects.” 

96 Clean water 

2.2.7 

Harriet Orr My feeling is that most organisations are being pragmatic and thinking 
about implementing measures that are robust to range of futures. 

Content changed throughout paragraph. 

97 Section 2.2.7 

p. 21 

line 37 

Richard 
Smithers 

Is this realistic! Given the stochastic nature of extreme events is this 
not raising false expectations? I refer you to my previous comment 
immediately above. 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

98 Section 2.2.7 

p. 27 

line 31 

Richard 
Smithers 

Relative to what??? Better just to say despite experiencing an x 
degree C rise in temperatures 

This change refers to a section that has now been removed from the 
report. 

99 Clean water 

2.2.8 

Kathryn 
Humphrey 

Amend sub-heading to: Trends and projections in extreme events Amended 

100 Clean water 

2.2.8 

Kathryn 
Humphrey 

Need to define what optimal fingerprinting is. 

 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

101 Clean water 

2.2.9 

Iain Brown Re: increase in mean summer temperature observed since 

since when? 

Amended for clarity.  Sentence now reads: 

“…given the 0.8 °C increase in mean Summer temperature observed 
between 2003 and 2012 (inclusive), such an event is now ten times 
more likely (Christidis et al. 2015)” 

102 Clean water 

2.2.9 

Kathryn 
Humphrey 

Amend sub-heading to: “Extreme heat and cold” We have rationalised the headings and subheadings in the new 
section to make them clearer. We now simply refer to extreme 
temperatures. 

103 Clean water 

2.2.9 

Kathryn 
Humphrey 

Re second sentence: Are you talking about UK or global?  Good to 
specify. 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

104 Clean water Kathryn Re second sentence: I would be careful about using any statements of In response to the general comments above, we have cut this 



2.2.11 Humphrey likelihood throughout the report, as these have a very specific meaning 
in the IPCC.   Just use may/could, or ‘projected to’ if this is true. 

introductory section down substantially, and as a result this sentence 
has now been removed. 

105 Clean water 

2.2.12 

Iain Brown Re: cyclonic/anti-cyclonic conditions (Murphy et al. 2009). 

Seem to be mixing up cause and effect here? Storms affect 
precipitation not vice versa 

In response to the general comments above, we have cut this 
introductory section down substantially, and as a result this sentence 
has now been removed. 

106 Clean water 

2.2.12 

Harriet Orr I think I would replace ‘undoubtedly’ with ‘expected’ unless this is a 
direct MET OFFICE quote in any case I would change it 

We have updated this section to include the reference, which 
describes the results. Comment no longer applicable. 

107 Clean water 

P22 (2.2.13) and 
23 (Table 1) 

Ian Holman, 
Cranfield 

Surely the 2010-12 drought should feature? This has been added in. 

108 Clean water 

2.2.13 

Iain Brown Re: Scientists work to the definition of drought 

Multiple definitions of drought - meteorological, hydrological, 
agricultural (soil moisture) etc. 

For natural capital, soil moisture is fundamental 

Text inserted to emphasise this.  Sentence reads: 

“For natural capital assessments, the availability of soil moisture (as 
‘stock’, Robinson et al. 2009) is critical.” 

109 Clean water 

2.2.13 

Kathryn 
Humphrey 

See also project B draft report on Huddle. Checked for consistency. Project B refers to a table from Project D on 
droughts, which is consistent with respect to projected increases in 
summer, but less or conflicting evidence at other times of year. 

110 Clean water 

2.2.14 

Iain Brown Re: last sentence 

Not sure I agree with some of this! Climate change will most likely 
influence the NAO too (as for example through changes in the Arctic) 

We have reviewed the section on the NAO and removed, as although 
factually accurate it is somewhat more speculative than the rest of the 
content on drought. 

111 Clean water 

2.2.14 

Kathryn 
Humphrey 

Re first sentence: Does UKCP09 say this?  The evidence is very 
patchy and only the weather generator is able to simulate drought 
events. 

Reference to UKMO 2012 inserted. 

112 Clean water 

2.2.14 

Kathryn 
Humphrey 

Re second sentence: Again, good to say what the LWEC water report 
card says on this as that is the definitive source of evidence that’s 
been agreed by the Met Office and EA. 

Checked LWEC report card for consistency. The LWEC conclusion 
that there is “no clear pattern of droughts” is in agreement with our 
text, which states: “Although Summer (meteorological) drought events 
are projected to increase with climate change (UKMO 2012, and 
CCRA2 Evidence Project D), the evidence on changes to their 
observed frequency is equivocal”. 

113 Clean water 

2.2.14 

Harriet Orr this paragraph needs a reference at the end  We have reviewed the section on the NAO and removed, as although 
factually accurate it is somewhat more speculative than the rest of the 
content on droughts. 

114 Clean water 

2.2.15 

Harriet Orr benefits to groundwater – please provide reference for this statement Reference inserted. Sentence now reads: 

“The shift in rainfall amounts, broadly from Summer to Winter, could 
benefit some groundwater supplies currently prone to drought, via 
increased recharge (Marsh et al. 2013)” 

115 Clean water 

2.2.15 

Kathryn 
Humphrey 

Re second sentence: Doesn’t make sense, are you saying that winters 
will get drier and summers wetter? 

These should be the opposite way round; amended in text. 

116 Clean water 

2.2.15 

Kathryn 
Humphrey 

Re the Prudhomme reference: Also good to look at the draft report for 
project D to check for consistency with all of the narrative on extreme 
here. 

Checked Project D report for consistency. Included extra detail on 
High++ for drought: 

“To assess the worst case scenario, the CCRA2 research project D 



derived a ‘High++’ scenario for low rainfall which would see summer 
rainfall deficits running at 60%, or 20% for longer durations (multi-
annual). The impact of these events would be comparable to the worst 
drought events on record (1975-76 for short duration, 2010-12 for 
multi-annual, Wade et al. 2015).” 

117 Clean water 

P23 (2.2.15) 

Ian Holman, 
Cranfield 

The text "broadly from winter to summer" is the wrong way round, 
since future winters are expected to be wetter and summers drier? 

This was a mistake – amended in text. 

118 Clean water 

2.2.16 

Harriet Orr why not mention that the surge last year didn’t result in large loss of life 
because we had appropriate measures in place – it’s a good example 
of adaptation why not refer to it? 

This has now been included in the ‘Evidence gaps’ section. Sentence 
reads: 

“A surge of similar height in 2013 did not lead to any deaths due to the 
presence of coastal flood defences and a five-day warning from the 
Met Office, which allowed for over 18,000 people to be evacuated prior 
to the event (CCC ASC 2014).” 

119 Clean water 

2.2.16 

Kathryn 
Humphrey 

Add additional last sentence: “A surge of similar height in 2013 did not 
lead to any deaths due to the presence of coastal flood defences and a 
five-day warning from the Met Office, which allowed for over 18,000 
people to be evacuated prior to the event”

4
 (NB don’t forget footnote).  

This has been amended as suggested. 

120 Clean water 

2.2.16 

Kathryn 
Humphrey 

Need to also say something about future trends in storm surge (see 
UKCP09) 

We have added a paragraph on future stow surge events. 

121 Clean water 

2.2.18 

Iain Brown Re: sea level change 

Recent satellite evidence of increased SLR ~3mm/yr 

Sentence reads: 

“A recent study estimated present-day (1993-2010) sea level rise to 
have accelerated to 3.0 ±0.7 mm yr−1 (Hay et al. 2015).” 

122 Clean water 

2.2.18 

Kathryn 
Humphrey 

Re first part of first sentence (UK sea level rise): Over what time 
period?  

Sentence has been tightened up to specify this.  Sentence reads: 

“Overall sea level rise for the UK has been estimated at 1 mm yr−1 for 
the 20th century (Woodworth et al. 1999, Jenkins et al. 2008) 

123 Clean water 

2.2.18 

Kathryn 
Humphrey 

Second sentence amend as follows: “Given that thermal expansion 
and loss of ice mass have been identified as the main factors 
responsible for this trend, the underlying rise in sea level globally will 
continue this century”. 

This has been amended as suggested. 

124 Clean water 

P25 (2.2.19) 

Ian Holman, 
Cranfield 

Stating that glacial rebound, sediment compaction and water 
abstraction all act in a similar direction is misleading, especially given 
"post glacial uplift".  Unclear why the glacial rebound associated with 
the Fennoscandinavian ice mass is not considered in current 
assessments - isn't it a major component of the UKCP09 relative sea 
level rise projections which account for future land level movements? 

Agreed. Sentence now reads: 

“Post-glacial uplift mainly occurs in the Highlands of Scotland, in North-
West Britain, while compaction and abstraction lowers land levels in 
the South-East of England”. 

125 Clean water 

2.2.18 

Kathryn 
Humphrey 

Amend penultimate sentence to “The risk to South and East England 
from sea level rise is often emphasised”. 

Amended to specify South East. 

126 Clean water 

2.2.20 

Iain Brown Re: the latter being particularly important for 

groundwater analyses 

Sentence amended to include flooding. 
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and it is not as equally important for flooding?? 
127 Clean water 

2.2.20 

Kathryn 
Humphrey 

Amend sub-heading to “Overall changes and projections in hydrology” 

 

We have rationalised the headings and subheadings in the new 
section to make them clearer. We now simply refer to extreme 
temperatures 

128 Clean water 

2.2.20 

Kathryn 
Humphrey 

I would take out the sections below up to and including 2.26 and 
project B is covering all of this.  Just say ‘refer to project B’ at the end 
of this section. 

This has been amended as suggested, and a brief description of the 
findings highlighted 

129 Clean water 

2.2.22 

Harriet Orr ‘according to observations’ this sounds like it comes from a paper 
other than Prudhomme – please provide the reference 

This change refers to a section that has now been removed from the 
report. 

130 Clean water 

2.2.23 

Iain Brown is this referring to observations or future projections? How does it 
follow from 2.2.22 

This change refers to a section that has now been removed from the 
report. 

131 Section 2.2.23 

p. 27 

line 31 

Richard 
Smithers 

Is it appropriate to use such a term? Should we not be using the 
‘confidence’ and ‘likelihood’ terminology. Obviously this comment goes 
wider than this one example. 

This change refers to a section that has now been removed from the 
report. 

132 Clean water 

2.2.24 

Iain Brown Re: with decreases of 20 – 40% typical nationwide. 

and back to future projections again? 

This change refers to a section that has now been removed from the 
report. 

133 Clean water 

P27 

Ian Holman, 
Cranfield 

The assertion that low flows predominantly respond to summer 
precipitation is questionable for baseflow-dominated rivers 

This change refers to a section that has now been removed from the 
report. 

134 Section 2.2.26 

p. 30 

line 3 

Richard 
Smithers 

I.e. in line with the AR5 definition of vulnerability rather than AR1-4 This change refers to a section that has now been removed from the 
report. 

135 Section 2.2.26 

p. 30 

line 14 

Richard 
Smithers 

This seems like a non sequitur. The changes in the previous two 
sentences have not yet happened. Does this sentence refer to other 
data and, as such, needs moving or does it need editing? 

This change refers to a section that has now been removed from the 
report. 

136 Clean water 

2.2.27 

Harriet Orr Second sentence adds nothing and is uncomfortable suggest delete. 
3rd sentence is just wrong! We have been reporting national WQ 
parameters for decades! Actually this whole paragraph needs to be 
rewritten. NRA/EA have measured a huge range of water quality 
parameters under a range of directive sin place before WFD. What 
WFD brings in is an integrated assessment of WQ impacts on a range 
of biota... This paragraph sounds ill informed 

This section has been completely re-written and the justification made 
clear. The WFD data are the main source of information for this 
section; however, we also cover data collected under the requirements 
of the EU Bathing Water, Drinking Water and Urban Waste Water 
Treatment Directives (Sections 2.2.2. to 2.2.4.). 

137 Clean water 

2.2.27 

Kathryn 
Humphrey 

Need to cut these sections up into drinking water quality, wastewater, 
bathing water and environmental flows (ecological status).  At the 
moment this is all about environmental flows and not the other three 
aspects of water quality. 

The WFD (and data behind it) address the water environment as a 
whole, and provide a consistent means of comparing the different 
regions of the UK. As such, they have formed the basis for our spatial 
approach to this chapter from the beginning. They also support our 
baseline trends in the risks section. 

 

We have added brief sections to describe the data associated with 
these directives. However, given the general comments regarding the 
overall length of introductory material, we do not establish a baseline 



for these directives, as we did for WFD. 

138 Clean water 

2.2.27 

Dave 
Thompson 

I thought we were assessing risks to the provision of clean water?  
That is not quite same as ‘present day water quality’ 

We have now titled this section ‘Present day condition of the water 
environment’, but are happy for this to be changed if required. 

139 Clean water 

2.2.28 

Harriet Orr they are not ‘water agencies’ – regulatory authorities might be better We now do not refer to these organisations directly, so comment no 
longer applies. 

140 Clean water 

2.2.28 

Kathryn 
Humphrey 

It’s really useful to divide these out into the four UK countries. We have represented the provenance of the data available to us at the 
time of writing the report (i.e. ‘Northern Ireland’, ‘Scotland’, and 
‘England and Wales’). The Reasons for Failure dataset for England 
and Wales (and the associated charts) have been presented this way 
in all versions of the report. Building a new set of figures for Wales 
would be a substantial addition to the project. 

141 Clean water 

2.2.29 

Harriet Orr As far as I understand it we’ve only reported ecological status once so 
comparing results over time isn’t really relevant here. The first cycle 
ends in 2015. The reporting was initially risk based and then modified 
after investigations so some classifications change over time – the 
language here suggest an incomplete understanding. 

Our understanding is that the EA has produced 2009 status results, 
and predicted 2015 status results. It has also produced interim results 
on an annual basis (see Environment Agency March 2015 
presentation entitled: ‘Water Framework Directive Classification 2014 
progress update’). The 2015 predicted status values appear as part of 
the WFD Cycle 2 consultation, although this was only referenced in the 
figure legend. We have now referenced it in the text. 

142 Clean water 

2.2.29 

Dave 
Thompson 

Insert reference with respect to “has masked improvements in 
ecological status with time” 

Clause removed: upon further investigation, although this is widely 
quoted, we note that other stakeholders (e.g. Wildlife and Countryside 
Link) have pointed out that it may not in fact be the case. 

143 Clean water 

2.2.29 

Dave 
Thompson 

Insert reference with respect to EU-wide benchmarking exercise   This comment refers to a sentence which has now been deleted. 

144 Clean water 

2.2.29 

Dave 
Thompson 

Re fifth sentence: This is important finding, but not very clearly written 
or referenced. Are you saying that 17.06% of rivers in (2015?) were 
recorded as meeting Good status?  If so, how does this compare to 
previous years?  Would benefit from a chart to be clearer and show 
any trends. 

This comment refers to a sentence which has now been deleted. 

145 Clean water 

2.2.29 

Dave 
Thompson 

Re ‘largely excluded ‘, From what?  The benchmarking exercise?  Not 
clear. 

Sentence removed. 

146 Clean water 

P30 (2.2.29) 

Ian Holman, 
Cranfield 

Final sentence does not make sense Sentence removed. 

147 Clean water 

2.2.31 

Harriet Orr Define SWMIs – which are not what are used to assess failure – these 
are called pressures. SWMIs is part of a public consultation about 
broader issues affected WFD to support catchment management 
planning 

Definition taken from the RFNAG dataset and inserted into the 
appendix.  

Definition: “A Significant Water Management Issue (SWMI) refers to an 
issue that will need to be addressed to achieve environmental 
objectives under the Water Framework Directive.” 

148 Clean water 

2.2.32 

Nathan 
Critchlow-
Watt 

“The Scottish Environment Protection Agency (SEPA) does not 
maintain a ‘Reasons for failure’ dataset, but instead provided the 
Project C team with”.   

The tone of that is a bit negative – we hold exactly the same sort of 
data as the EA on reasons for failure, we just don’t call the database 

Sentence amended and now reads: “The Scotland Environment 
Protection Agency (SEPA) maintain a dataset similar to the ‘Reasons 
for Failure’ dataset, and these data were made available to the Project 
C team (Christie 2015).” 



that.  A reader might misunderstand that we hold the same sort of 
information on all our water bodies (i.e. what the state is, why it’s like 
that, who is responsible for it, which state we will be getting it to (and 
when) and what’s being done to get it to that state) 

149 Clean water 

2.2.32 

Harriet Orr This is incorrect – EA records all these data too. There is a lot of 
confusion in words, meaning and terms here 

We do not claim that the EA do not record this information, merely that 
they are recorded in a different manner. As is obvious from the figures, 
the Scottish data are recorded in a different way- not necessarily better 
or worse. The terms and examples are taken verbatim from the 
Scottish dataset. 

150 Clean water 

2.2.34 

Iain Brown Re: first sentence 

does this include future climate change/variability in terms of defining 
adaptation requirements? 

This refers to a section that has now been removed. 

151 Clean water 

2.2.34 

Harriet Orr Do you mean adaptation to climate change? Are you sure this is what 
the economic analysis meant? 

I don’t understand what table 2 is telling me 

Figure 16 – what is overall status – I thought ecological status was the 
overall status? 

This refers to a section that has now been removed. 

152 Section 2.2.34 

p. 42 

line 1 

Richard 
Smithers 

Section 2.31. – 2.3.3 came across quite oddly. Things are cited as 
examples, when actually they are not followed through in that sense. I 
have tried to improve the wording to aid readability and 
comprehension. 

Addressed through the reworking of the water chapter. 

153 Clean water 

Table 2 

Nathan 
Critchlow-
Watt 

 “Scottish Environment Protection Agency” (not “environmental”) This has been changed. 

154 Clean water 

Figure 11b, c 

Kathryn 
Humphrey 
and Dave 
Thompson 

These plots need total values and a reference. Also need to make sure 
you have incorporated and reflected the technical comments from EA 
on these charts that were sent to you before the draft report was 
circulated. 

Sentence added: 

“Note that the identity of specific pollutants leading to SWMI pressures 
was not recorded prior to the development of the EA’s Catchment 
Planning System (CPS), and thus a number of the pressures arising 
from specific pollutants were classified as ‘unknown’ (Figure 10, 
Charlton 2015).” 

The comments from the EA on the charts were addressed. 

155 Clean water 

Section 2 

Welsh 
Government 

Highlight the importance of enforcing regulations for slurry tanks on 
farms. Many slurry tanks are not compliant & have cause water 
pollution issues (from experience of visiting many farms in Wales). 

New paragraph on point source septic/slurry tanks added. 

156 Clean water 

Section 2 

Stuart Kirk WFD W.Qual results occupy a large part of the water section but are 
not very useful to the analysis on the impact of CC on WQ. It would be 
worth mentioning that hardly any CC studies focus on the impact of CC 
on regulatory standards as assessed for the WFD that relate to status. 

We would agree that hardly any CC studies focus on the impact of CC 
on WFD, but here we use WFD data as a present day baseline to 
determine what/where the issues lie, before going on to assess studies 
that document the impact of CC on those issues. We have added this 
logic into the text to make this point more directly. 

157 Clean water 

2.2.9 

Dave 
Thompson 

Not the right sub-title. Should be more along the lines of ‘Planned 
improvements to water quality in future’ or something like that 

This refers to a section that has now been removed. 

158 Clean water Kathryn Can you have a look at how HRW have done the ‘all sectors’ This refers to a section that has now been removed. 



2.2.9 Humphrey adaptation scenarios in project B and explain how they differ with 
yours here? 

159 Clean water 

2.2.9 

Kathryn 
Humphrey 

I’m a bit confused as to whether this is just the effects of different 
measures on WFD status, or if there is some climate change in here 
as well.  If the former, maybe change the title to ‘effects of adaptation 
on WFD status’, and if the latter, need to spell this out. 

This refers to a section that has now been removed. 

160 Clean water 

2.3 

Kathryn 
Humphrey 

Amend sub-heading to “2.3 Risks to provision of clean water” This has been amended as suggested. 

161 Section 2.3 

p. 42 

line 2 

Richard 
Smithers 

It might help to list in this first paragraph the three categories excluded 
before then going on to describe each of them. This is certainly the 
messiest short section so far. 

Addressed through the re-working of the water chapter. 

162 Section 2.3 

p. 42 

line 3 

Richard 
Smithers 

Just trying to ‘oppose’ words so that the meaning is clearer: 
worsening/improving; increase/decrease. 

Addressed through the re-working of the water chapter. 

163 Section 2.3 

p. 42 

line 10 

Richard 
Smithers 

Phrasing here makes this a non sequitur. I have tried rephrasing 
without success. You need to tie it in better to the paragraph and make 
clear what effects are being targeted that acidification exemplifies. 

Addressed through the re-working of the water chapter. 

164 Clean water 

2.3.1 

Dave 
Thompson 

Re last sentence: Avoid sweeping and unsubstantiated statements like 
this. Not clear what policies and legislation you are referring to, yet 
alone how you have reached the conclusion that they have been 
largely successful. 

This was in reference to the example of the UWMN and acid rain in the 
previous sentence (the upland recovery from acid rain is documented 
in the Kernan et al. 2010 interpretative report). Highlighted text has 
been deleted. 

165 Section 2.3.1 

p. 42 

line 28 

Richard 
Smithers 

Changed because you only cited it as an example above. If it is the 
only case, then you need to reword above accordingly. 

Addressed through the re-working of the water chapter. 

166 Clean water 

2.3.2 

Dave 
Thompson 

Re “does not generate enough data to robustly conclude that all is 
well” Not the sort of term/language I would expect in a report like this.   

Sentence removed. 

167 Clean water 

2.3.2 and 2.3.3 

Kathryn 
Humphrey 

All of this can be moved up into ‘present day’ section but under a new 
bathing water section. 

This has been done. 

168 Clean water 

2.3.3 

Harriet Orr less evidence about climate change in marine env – not sure I agree 
this has been widely researched and the communities involved 
pioneered Climate Change Report Cards – it’s also easier for stuff to 
move in oceans and my experience is that we have quite a good (not 
complete) understanding – plenty more to do of course. Definitely a 
dearth of info on estuaries however which are complex environments 
to study 

This section has been removed. 

169 Section 2.3.3 

p. 42 

line 42 

Richard 
Smithers 

Formatting needs sorting. This is an example where a header not 
being numbered causes issues in relation to cross referencing. I would 
recommend a complete overhaul to ensure all header and sub-
headers are numbered. 

All headers and sub-headers now numbered. 

170 Section 2.3.3 Richard It would be helpful to have a bullet point list of the risks that will be We have now included a list of the risks and how they map onto the 



p. 42 

line 43 

Smithers addressed in this section before going on to describe them all. This is 
a very long report and to hold the reader’s attention and gain their 
understanding, I think far more needs to be done to maintain a 
narrative and logic that stitches together all the sections. Re-
formatting, re-numbering and the cross-referencing thus enabled will 
also help the reader. 

respective EU directives of clean water provision in a new table. 

171 Section 2.3.3 

p. 42 

line 47 

Richard 
Smithers 

Can this not be described and applied a little more systematically, e.g. 
using the MA or IPCC approaches to confidence, both of which are 
very straightforward. 

We have now adopted the CCRA2 approach to confidence levels, 
which is similar to the IPCC system. New table included to state 
explicitly how we used confidence levels. 

172 Section 2.3.3 

p. 43 

line 2 

Richard 
Smithers 

Very unfortunate use of terminology!!! Agreed, although ‘Mitigation’ in this sense referred to the mitigation 
column of a standard risk assessment. But this has now been changed 
to ‘adaptation’ throughout. 

173 Clean water 

2.3.3 

Dave 
Thompson 

Re “Finally, there are other risks to the UK’s natural resources for 
which a national assessment is unnecessary, such as ocean 
acidification” Why is it unnecessary?  In who’s view is it unnecessary?  
Again, try and avoid these sorts of statements as they reduce 
confidence in the overall report. 

Sentence removed. 

174 Clean water 

2.3.3 

Kathryn 
Humphrey 

We haven’t asked you to look at marine water quality, so you could 
take all of this out. 

This has been done. 

175 Clean water 

2.3.4 

Kathryn 
Humphrey 

Amend sub-heading to “Description of risks to provision of clean water” This has been done. 

176 Clean water 

2.3.4 

Dave 
Thompson 

Avoid mixing up ‘adaptation’ and ‘mitigation’ in a climate change 
report. 

‘Mitigation’ changed to ‘Adaptation’ throughout. 

177 Clean water 

2.3.6 

Harriet Orr It is very wrong to suggest that the nutrients come from farming as a 
starting point – the main source has been and continues to be from 
human sewage – I think you know this but the text needs to be a bit 
more clearly put 

We have re-ordered the text and changed the emphasis in the 
introductory sentences and in the ‘trends’ section to reflect this. 

178 Clean water 

P43 (2.3.6) 

Iain Brown Re: first sentence 

I think this misses the key point - i.e. the growth in artificial fertilisers 

This is now referred to explicitly in the second sentence: 

“Nutrients enter the water environment via a number of means, such 
as domestic sewage or fertiliser runoff”. 

179 Clean water 

P43 (2.3.6) 

Ian Holman, 
Cranfield 

The evidence as presented does not substantiate an increasing 
present day trend (given decreasing agricultural use; better 
soil/manure management under GAEC/ELS; improved water treatment 
UWWTD for P; and N Directive)- as opposed to levels that have 
increased in the past 

This has been changed to ‘No trend’. 

180 Clean water 

2.3.6 

Kathryn 
Humphrey 

You need a definition of your confidence trends somewhere.  I will 
pass on the CCRA ones. 

The CCRA2 definitions of confidence levels have now been included. 

181 Clean water 

2.3.7 

Dave 
Thompson 

So Phosphate is the cause of 98% of all WFD failures?  That either is 
incorrect or I am misreading the way the numbers have been 
presented, which means they need to be made clearer. 

Wording amended to clarify. Sentence now reads: 

“Entry into the environment is via two main anthropogenic sources: 1) 
Point source pollution, primarily from sewage or industry (51% of 
phosphate SWMIs in England and Wales), and 2) Diffuse pollution, 



primarily from agriculture (47% of phosphate SWMIs in England and 
Wales).” 

182 Section 2.3.7 

p. 44 

line 20 

Richard 
Smithers 

This is a good example of how sentence structure needs simplifying 
throughout the report to aid readability. I would recommend that short 
words, short sentences, short paragraphs should be bywords. 

This has been amended as suggested. 

183 Clean water 

2.3.8 

Iain Brown Re: and on the whole it has been replaced by manure.  

any evidence for this statement? 

Reference now included. Sentences read: 

“This decline is due to the global shortage of rock phosphorous, and its 
effect on price (Soil Association 2010). Farmers have tended to use 
organic manure (not necessarily farm manure) as an alternative (AIC 
2014).” 

184 Clean water 

2.3.8 

Dave 
Thompson 

Poorly worded first sentence. Sentence now reads: 

“Phosphate fertiliser was applied to around 80% of arable land in the 
early 1990s; since then, its use has fallen by approximately 30% (FMA 
2000).” 

185 Section 2.3.8 

p. 44 

line 26 

Richard 
Smithers 

NB I have got rid of a compound noun here. Getting rid of them 
throughout the report would also greatly assist the reader. 

Sentence reads: 

“Recently controls have been introduced to limit phosphate content in 
detergents that may reduce entry into the water environment via this 
means (See ‘Adaptation’ below).” 

186 Section 2.3.8 

p. 44 

line 28 

Richard 
Smithers 

I really think this word should not be used in this sense in a report that 
relates to climate change, it will serve to confuse. There are many 
other words that can replace it in this context. 

Mitigation’ changed to ‘Adaptation’ throughout. 

187 Section 2.3.9 

p. 44 

line 36 

Richard 
Smithers 

Again, these two sentences are just tacked randomly on the end. It 
needs stringing together. 

This has been expanded into a full paragraph. 

188 Clean water 

Section 2 

Rebecca 
Clark 

Valuation sections in sections 2 and 4. It is important that these remind 
the reader of the need to consider value transfer criteria when 
considering whether values from previous studies could be used. 

Paragraphs on the purpose of the valuation case studies and the use 
of value transfer have now been included in the Introduction. 

189 Clean water 

Section 2.3.10 

Iain Brown Rephrase: Nitrogen species ‘Species’ removed. 

190 Clean water 

Section 2.3.10 

Iain Brown Re: last sentence 

and emissions of N from agriculture? 

Sentence now reads: “Groundwater stores are particularly sensitive to 
nitrate pollution from agriculture”. 

191 Section 2.3.10 

p. 44 

line 41 

Richard 
Smithers 

Define at first usage of Nitrogen and then stick with the symbol from 
thereon. The same goes for P. 

Changed to long form throughout. 

192 Clean water 

Section 2.3.11 

Harriet Orr Increased 10 fold over what time period? – provide references for 
these sorts of statements. Also widespread eutrophication – what 
evidence what references? 

Agreed- inclusion of a relative risk (‘tenfold’) does not give the reader a 
feel for what the numbers actually are. Instead we have opted for stats 
from the EA’s briefing note on eutrophication. 

New paragraph reads: 

“The Environment Agency (2012) estimated that just under half the 
river length in England (and 6% in Wales) fails WFD standards for 



phosphorous” 

 Section 2.3.11 

p. 45 

line 10 

Richard 
Smithers 

In what sense are you using this word here?! It eloquently makes my 
point. 

‘Mitigation’ changed to ‘Adaptation’ throughout. 

193 Section 2.3.11 

p. 45 

line 10 

Richard 
Smithers 

This is a no sequitur, unless you mean specifically in relation to 
nutrient issues affecting water quality in which case you need to say 
so. 

Changed to specify nutrient enrichment. Now reads: 

“…and thus the impacts of climate change (and climate change 
mitigation) exert less of a control over nutrient enrichment than they do 
over other aspects of water quality” 

194 Clean water 

Section 2.3.12 

Iain Brown Re: first sentence 

Need to distinguish direct and indirect (compound) effects 

Amended to: 

“The principal means of nutrient entry to the environment involve direct 
or indirect human activities…” 

195 Clean water 

Section 2.3.12 

Iain Brown Re: increases in erosion and nutrient cycling. 

Wrong term 

Changed to “accelerated nutrient transport”. 

196 Clean water 

Section 2.3.12 

Judith Stuart Have you considered the findings of Defra project SP0571. 
Phosphorus loss from the soil is strongly associated with runoff, and 
lower projected runoff in the 2030s and 2050s compared to the present 
day gives projected significant decreases in phosphorus loss from 
soils. However, concentrations of P in runoff and drainage from 
agricultural land do not change significantly. 

We have added a paragraph to the text to reflect the importance of this 
study. 

197 Clean water 

Section 2.3.12 

Harriet Orr Whilst I suspect that it’s true that climate change impacts on water 
quality could be less than other drivers you must provide your sources 
for such statements. What about the impacts of rising temperatures, 
about which we have high confidence that could directly affect 
dissolved oxygen? 

We have improved the language here to make it clear what we are 
referring to. We cover dissolved oxygen effects in a separate section. 

Rewritten sentences read as: 

“The principal means of nutrient entry to the environment involve direct 
or indirect human activities, and thus the impacts of climate change 
(and climate change mitigation) exert less of a control over nutrient 
enrichment than they do over other aspects of water quality. 
Nevertheless, climate change could play an important role in 
exacerbating existing (natural and anthropogenic) drivers of nutrient 
enrichment (Table 3)“( 

198 Section 2.3.12 

p. 46 

line 7 

Richard 
Smithers 

Not only…..but also This has been amended as suggested. 

199 Section 2.3.12 

p. 46 

line 10 

Richard 
Smithers 

I did not understand what you meant by positive feedback. It seemed 
like you were linking increases in winter/spring precipitation with 
subsequent drought, which is clearly not the case. 

“In a positive feedback, …” removed 

200 Section 2.3.12 

p. 46 

line 11 

Richard 
Smithers 

This doesn’t currently link to the rest of the paragraph. We have moved our discussion of this issue into the ‘Impacts of 
climate change’ section, as it fits more closely with the content there. 

201 Clean water 

Table 3 

Harriet Orr why not use the LWEC water report card – this used a rigorous 
process of attribution/confidence? I don’t think there is evidence of 
increasing droughts 

We have adjusted the present day trend from increasing (low 
confidence) to no trend (low confidence). We have followed the 
definitions of confidence as applied in the report card, and our 



reporting of those trends largely agrees with its findings. 

202 Clean water 

2.3.13 

Harriet Orr sentence one – provide reference and make clear how relevant to UK We have now included a reference and more information on the 
situation for the UK. Reference is Paerl & Paul (2012). Sentence 
reads: “Cyanobacteria were first noted as a national concern for the 
UK following the widespread cyanobacterial blooms of Autumn 1989, 
particularly in Rutland Water and Rudyard Lake (Krokowski & 
Jamieson 2002).” 

203 Clean water 

2.3.13 – 2.3.15 

Kathryn 
Humphrey 

This all needs to go into a section on bathing water. Addressed through the re-working of the water chapter. 

204 Clean water 

2.3.15 

Harriet Orr The only reference provided here is Lane, C. et al. 2007. Is this really 
suitable for the sweeping statements about CSOs? 

Paragraph modified and references added. 

205 Section 2.3.15 

p. 46 

line 32 

Richard 
Smithers 

Could do with more here on potential use of land-based measures, 
particularly riparian buffers (especially the potential of woodland 
buffers) 

Paragraph on buffers (for the purposes of nutrient capture) included. 

206 Clean water 

2.3.16 

Kathryn 
Humphrey 

Maybe call this adaptation, so as not to confuse the reader who might 
think you mean climate change mitigation rather than risk mitigation. 

‘Mitigation’ changed to ‘Adaptation’ throughout. 

207 Clean water 

Section 2.3.16 

p. 45 

Welsh 
Government 

Section 2.3.16 Page 45.  This section needs to mention the new 
Environment (Wales) Bill which has been designed so that the National 
Natural Resources Policy has a positive impact at the most appropriate 
geographical scale. The Bill will require Natural Resources Wales to 
prepare, publish and review area statements. To help with this, Natural 
Resources Wales are currently undertaking three area trials in the 
Rhondda, Tawe and Dyfi river catchment areas. 

Sentence added: “In Wales, the new Environment (Wales) Bill will 
require measures to be outlined in ‘area statements’ at the river 
catchment scale (or at an alternative geographic scale that is more 
appropriate, Cowdy 2015).” 

208 Clean water  

Section 2.3.17 

p. 45 

Welsh 
Government 

Section 2.3.17 Page 45.  In Wales measures that increase the 
efficiency of agricultural production and preventative actions for diffuse 
pollution are supported by significant inputs of advisory services, 
knowledge exchange and training through Farming Connect.  Funding 
for Farming Connect and also capital grant funding  will be available in 
Wales via the 2014-20 Rural Development Plan (RDP). 

Farming Connect and the Rural Development Plan now referenced. 

209 Clean water 

P47 

Ian Holman, 
Cranfield 

The review of the literature within the description of the problem is not 
consistent with that in the later section (P74)- for example the 
importance of land management as a driver of increased DOC is not 
mentioned. 

Multiple edits to text made and DOC sections combined. 

210 Clean water 

P48 

Ian Holman, 
Cranfield 

Brown et al (2014) and Holden et al 2012 are missing from the 
reference list (there may be others) 

References checked and omitted references have been added. 

211 Clean water 

2.2.21 

Harriet Orr I think water companies are now required to monitor CSO – you would 
need to check this but I believe it was agreed within the last 12 months 

Reflected in text. 

212 Clean water 

2.2.23 

Iain Brown  Re: second sentence 

Some confusion here - DOC is different from Particulate Organic 
Carbon based on size but obviously inorganic carbon cannot be DOC 

Sentence amended: “Inorganic forms of carbon that can pass through 
this filter, including bicarbonate, carbonate and carbon dioxide, are 
termed Dissolved Inorganic Carbon (DIC).” 

213 Clean water Dave Amend sub-heading to “Drinking water” Addressed through the re-working of the water chapter. 



2.2.23 Thompson 

214 Clean water 

2.3.23 

Dave 
Thompson 

There’s no mention of Drinking Water Protected Areas in this section Paragraph added in the Adaptation section. 

215 Clean water 

2.3.24 

Dave 
Thompson 

Need to say why DOC is not part of WFD assessment.  Presume it is 
because there is minimal ecological impact? 

We reviewed this sentence and found a number of WFD standards 
that depend on DOC monitoring. We have added text to describe how 
this DOC monitoring is required.  

New sentences read: “However, DOCs are monitored indirectly under 
the WFD, to determine the bioavailability of certain metals (within the 
Metal Bioavailability Assessment Tool M-BAT, UKTAG 2014a). It is 
also used to distinguish ‘clear’ catchments from ‘humic’ catchments in 
determining the relevant WFD standards for pH (NIEA 2014d).” 

216 Clean water 

2.3.26 

Iain Brown 'with time' ?? Is there really evidence for a consistent UK trend or is it 
just specific problem catchments with good monitoring?? 

We have removed this sentence as the ‘Description of the problem’ 
section is more specific about how and where the discoloration is 
apparent. 

217 Clean water 

2.3.26 

Dave 
Thompson 

Confusing ‘discolouration’ which is from rusty pipes, with colouration in 
raw water due to high DOC content 

Changed throughout. 

218 Clean water 

2.3.27 

Iain Brown Re: last sentence 

Need to be precise here - I think the hypothesis is reduction in S 
deposition 

‘Sulphur’ now specified in text. 

219 Clean water 

2.3.27 

Dave 
Thompson 

Re final sentence: But there is also evidence that land management 
plays a role (e.g. Clutterbank and Yallop 2010), which is referenced in 
the valuation section of this report.  Good example of lack of join-up 
between the two sections which needs to be sorted out in final version 

We have cleared up the language here, as some confusion will have 
arisen from not distinguishing long-term drivers of global trends from 
other, site-specific (yet also important) controls. We have combined 
the (previously separated) two sections and rationalised their content. 

220 Clean water 

2.3.27 

Dave 
Thompson 

Another sweeping statement with no reference. Referenced added (Monteith et al. 2007). 

221 Clean water 

Section 2.3.30 

p. 48 

Judith Stuart If return to natural conditions may be little that land management can 
do to reduce levels. 

Proviso added. Sentence reads: 

“At sites where DOC levels are simply recovering to pre-industrial 
conditions in the absence of harmful management practices, there may 
be little that changes in land management can do to attenuate DOC 
export.” 

222 Clean water 

Section 2.3.30 

p. 48 

Dave 
Thompson 

Re: first sentence. This is over-egging the uncertainty, is again 
unreferenced and is also  inconsistent with the valuation section which 
provides evidence (from SCAMP) of the effects of restoration on 
reducing colour.   

We have removed the middle clause here, and added a reference to a 
review paper. Sentence now reads: 

“Given the complexity of the mechanisms driving DOC levels in upland 
waters (Limpens et al. 2008), research into which landscapes or 
habitats might be more vulnerable to DOC export in the future is 
ongoing” 

223 Clean water 

Section 2.3.30 

p. 48 

Iain Brown Re: last sentence 

peatland burning? Or heathland burning? 

Grouse prefer dry heathland to peatland so that is where most burning 
occurs! 

Changed ‘peatland’ to ‘heathland’. 



224 Clean water 

Section 2.3.30 

p. 48 

Iain Brown Re: first sentence 

Seems to contradict statements made above? 

Multiple edits to text and DOC sections combined. 

225 Clean water 

Section 2.3.30 

p. 48 

Dave 
Thompson 

Re: Difficulties in documenting (and manipulating) land management - 
What does this mean? Why would we need to ‘document’ land 
management?   

And ‘Poorly written’ 

Amended. Sentence now reads: 

“Previous difficulties in documenting land management in the uplands 
meant that evidence documenting the risk from various land 
management techniques was conflicting, or that this evidence showed 
no impact of management on DOC (Evans et al. 2005).” 

226 Clean water 

Section 2.3.30 

p. 48 

Dave 
Thompson 

Re: (Brown et al. 2014). Also refer to Natural England’s Upland 
Evidence Review on burning of blanket bog (2013)     

We had referred to this in a footnote previously, but it has now been 
brought into the main text. Sentence reads: 

“Natural England’s Upland Evidence Review on burning of blanket bog 
also found “strong evidence” that burning results in increased water 
colouration and/or DOC in peatland watercourses. (Glaves et al. 
2013).” 

227 Clean water 

Section 2.3.32 

p. 49 

Judith Stuart See final report to Defra project SP1205 Content on Defra project SP1205 (Evans et al. 2013) included. 

228 Clean water 

Section 2.3.33 

p. 49 

Judith Stuart This does not necessarily mean a reduction in C loss as DOC, just that 
there is a reduction in the ditch itself. The DOC could be leaving the 
peat via a different hydrological route. 

Proviso added. New sentence reads: 

“The carbon may also be leaving the peat via an alternative 
(unmonitored) hydrological route” 

229 Clean water 

Section 2.3.33 

p. 49 

Dave 
Thompson 

A substantial proportion of the UK’s peatlands are physically degraded Physically’ now included. 

230 Clean water 

Section 2.3.34 

p. 49 

Welsh 
Government 

Section 2.3.34 Page 49.  Is there anyway that the data in Table 7 can 
be split for England and Wales, as pesticide levels in water may be 
lower in Wales? 

Yes, new sentence reads: 

“The water environment in Wales is less affected by pesticide use; the 
‘Reasons for not achieving good’ dataset contains a solitary failure 
attributed to Cypermethrin, while the remaining Specific Pollutant 
failures are associated with Copper (n=24), Iron (n=4) and Zinc 
(n=76).” 

231 Clean water 

Section 2.3.35 

Iain Brown Re: last sentence  

Methane loss from rewetting? 

We have added a sentence to specify the effect of draining and 
rewetting on methane and carbon (rather than simply net GHG flux as 
previously). Sentence reads: 

“Studies often report that pristine, undisturbed or restored peatlands 
are a sink for carbon and a source for methane, while drained 
peatlands become a source for carbon (Vanselow-Algan et al. 2015).” 

232 Clean water 

Section 2.3.43 

p. 52 

Dave 
Thompson 

Is this figure correct?  Seems to be very low This comment refers to the INNS section, which has now been 
removed. This was principally to reduce the length of the report overall, 
but also because the link between INNS and clean water provision is 
less direct. 

233 Section 2.3.43 

p. 53 

Richard 
Smithers 

This all seems to be getting into a great deal of unnecessary detail not 
directly related to the focus of this section on water. I would 

This comment refers to the INNS section, which has now been 
removed. 



line 37 recommend a substantial edit to maintain focus. 

234 p. 54 

line 2 

Richard 
Smithers 

Another new undefined word introduced ‘harms’. Would it not be better 
to stick to impacts? 

This comment refers to the INNS section, which has now been 
removed. 

235 Clean water 

Section 2.3.45 

p. 52 

Welsh 
Government 

Section 2.3.34 Page 49.  Need to add ‘From a soils perspective the 
management and restoration of organic soils (peat) is an important 
GHG reduction option, and in Wales we are taking this forward through 
our peatland restoration policy. 

We have included a sentence to this effect. Sentence reads: 

“The wider benefits of peat in good condition- for water quality, 
greenhouse gas fluxes to the atmosphere, or sequestration- mean that 
all UK countries are engaged in policies to restore damaged or 
degraded peatlands (e.g. ‘Peatlands for the Future’ in Wales).” 

236 Section 2.3.45 

p. 54 

line 6 

Richard 
Smithers, 
Ricardo AEA 

All this stuff on INNS continues to be wide of the mark. It needs to 
focus on impacts on water quality. This link has not been sustained 
through the text. 

This comment refers to the INNS section, which has now been 
removed. 

237 Clean water 

Section 2.3.46 

p. 53 

Kathryn 
Humphrey 

In all of the effects of climate sections, can you be very explicit about 
what assumptions about climate change are being used in the 
reference studies, e.g. emissions scenarios, time periods, and so on. 

More specifics provided where it has been possible to do so. 

238 Clean water 

Section 2.3.47 

p. 53 

Harriet Orr what should climate change increase INNs? It is true that there is 
some theoretical evidence that enriched environments may be more 
prone on invasive problems. But you need a UK relevant reference 

This comment refers to the INNS section, which has now been 
removed. 

239 Clean water 

Section 2.3.47 

p. 53 

Dave 
Thompson 

Avoid the term ‘world warms’ 

Reference needed for ‘low likelihood of colonisations from the 
continent.’ 

This comment refers to the INNS section, which has now been 
removed. 

240 Section 2.3.47 

p. 54 

line 21 

Richard 
Smithers 

This not generally true. INNS can be r or K species. An extensive 
literature over the past century has failed to come up with a simple list 
of attributes. 

This comment refers to the INNS section, which has now been 
removed. 

241 Section 2.3.48 

p. 54 

line 35 

Richard 
Smithers 

There is plenty of evidence that leading-edge range expansions occur 
faster than trailing-edge contractions, e.g. 6. Hiscock, K. and 
Breckels M. 2007. Marine biodiversity hotspots in the UK.  A report 
identifying and protecting areas for marine biodiversity. WWF UK. 

This comment refers to the INNS section, which has now been 
removed. 

242 Clean water 

Section 2.3.48 

p. 53 

Iain Brown Reword - climate change velocity, This comment refers to the INNS section, which has now been 
removed. 

243 Clean water 

Section 2.3.50 

p. 54 

Dave 
Thompson 

Bit confused by below section as it is covering mitigation of higher 
temperatures more than mitigation of INNS. 

 

Raises a broader point of why temperature is not set out as a specific 
pressure on water bodies 

This comment refers to the INNS section, which has now been 
removed. 

244 Clean water 

Section 2.3.51 

p. 54 

Iain Brown This paragraph is much better and relevant to the CCRA This comment refers to the INNS section, which has now been 
removed. 



245 Section 2.3.59 

p. 58 

line 1 

Richard 
Smithers 

Should metaldehyde not be on this list? Metaldehyde is a well-known pollutant of drinking water, but not 
included by UKTAG on the list of Specific Pollutants, thus it is not 
subject to the monitoring that informs the data in this table. There is a 
UKTAG response to stakeholders (UKTAG 2013) that explains the 
rationale behind the list, and explicitly discusses metaldehyde (see 
reference). 

Reference: UKTAG 2013. Responses to submissions from 
stakeholders on proposals for new standards. February 2013 (page 5, 
‘The identification of Specific Pollutants’). 

246 Section 2.3.66 

p. 60 

line 28 

Richard 
Smithers 

Again more here on land-based measures, particularly (woodland) 
riparian buffers. Also use of biobeds and biofilters. 

Two paragraphs added to cover the suggested techniques. 

247 Clean water 

Section 2.3.68 

Harriet Orr SUDs can help but I don’t know if we know what proportion of risk is 
removed...flooding will still cause problems. 

We have expanded this section to better reflect the evidence on the 
relative merits of SUDS for flood attenuation. New sentences added: 

“Different types of SUDS attenuate flood risk in different ways. Most 
types of SUDS have good potential to reduce the absolute volume of 
runoff, and good potential for reducing the rate of runoff during more 
common flood events (such as 1 in 2 year events); yet many perform 
less well during less common flood events (such as 1 in 100 year 
events, CREW 2012).” 

248 Clean water 

Section 2.3.68 

Harriet Orr ‘UV has increased’ I think it would be helpful to say how much – for 
example uptake at 2 WWTWs would be an increase but if all WWTW 
have already used the technology then the capacity is very low – a 
reference would also help. If we don’t know best to say so. 

we have expanded upon the information that is available for UV, but as 
suggested, information on its increasing use is not currently in the 
public domain. We have changed the text to state this explicitly. 

249 Clean water 

Section 2.3.68 

Nathan.Critc
hlow-Watt 

Minor thing – I think sustainable urban drainage systems have been 
re-branded as “SUstainable Drainage Systems” 

There is some confusion around the correct terminology; as such, we 
have retained Sustainable Urban Drainage Systems (SUDS). 

250 Clean water 

Section 2.3.70 

Harriet Orr I would change ‘will’ for ‘could’ – is this really likely – how widely is it 
used? And at what cost? 

Paragraph revised to reflect these sentiments. 

251 Clean water 

Section 2.3.71 

Stuart Kirk The following sentence doesn’t make sense:  ‘Here, we take ‘over-
abstraction’ to be abstraction that results in harm to the water 
environment, rather than that which is licensed under Defra’s licensing 
regime (Defra 2013b)’. Do you mean ‘rather than that which is 
considered (on paper) to be over-licensed under Defra’s abs regime’ ? 

This has been amended as suggested. 

252 Clean water 

Section 2.3.74 

Harriet Orr Or the difference might be because before WFD Scotland didn’t 
regulate such activities! 

Sentence added to reflect this: 

“The discrepancy could also be due to differences in previous 
approaches to regulation” 

253 Clean water 

Section 2.3.74 

Dave 
Thompson 

In England only? England and Wales- sentence revised to make it more specific. 
Sentence now reads: 

“In an analysis of present day availability of water, the Environment 
Agency and Ofwat (2011) estimated that rates of abstraction are 
putting good ecological status at risk in over 1,000 water bodies in 
England and Wales (11% of the total, Environment Agency & Ofwat 



2011).” 

254 Clean water 

Section 2.3.74 

Iain Brown Re: second sentence 

check figures 

To complete at the Final Report stage 

255 Clean water 

Section 2.3.76 

Harriet Orr Do your estimates of abstraction increases include any future 
efficiencies that water companies hope we will all make or the effect of 
other demand management policies? 

These refer to the level of abstraction without considering the possible 
effect of future measures (as per all the risks). We have amended the 
text to make this clearer. Sentence added: 

“Note that our future trend estimate represents anticipated future 
demand, and does not take into account any future measures to 
manage demand or improve water efficiency.” 

256 Clean water 

Section 2.3.77 

Harriet Orr Correct use of SWMIs? This has been changed to make it consistent with the rest of the text. 

257 Clean water 

Section 2.3.78 

Harriet Orr Not sure what you mean by ‘rates of abstraction correspond to water 
use in groundwater-fed areas’ what about surface water rivers? Or are 
you just talking about saline intrusion here? 

This was an attempt to show that abstraction rates respond more 
closely to water usage patterns in groundwater-fed areas. Deleted as 
unnecessary here. 

258 Clean water 

Section 2.3.78 

Harriet Orr I’m a bit confused by this section – most of our water resources come 
from surface water drainage (approx. 70%) – are you saying the 
current and projected over abstractions is primarily a problem for 
groundwater fed area only? 

Sentence deleted. 

259 Clean water 

Section 2.3.79 

Stuart Kirk I’d moderate the oft quoted statement that abstraction management 
hasn’t changed since 1960s by reference to the introduction of CAMS 
and the EA’s Resource Assessment and Management Framework 
circa 2000, this introduced the first national standard approach in 
Europe for the setting of environmental flows which are used to guide 
the granting of new abstraction licences in England and Wales. 

Text added to this effect: 

“The existing licensing system has been largely unaltered since the 
mid-1960s, although the introduction of Catchment Abstraction 
Management Strategies (CAMS, Environment Agency 2002) brought a 
standardised approach to determining water availability, upon which 
decisions on new licences are made. This was the first such approach 
in Europe at the time.” 

260 Clean water 

P60 (2.3.72) and 
61 (2.3.77) 

Ian Holman, 
Cranfield 

The reference to saline intrusion "events" does not seem appropriate 
to groundwater systems (as opposed to rivers) due to the slower 
response times 

‘Events’ changed to ‘intrusions’. 

261 Clean water 

P60 (2.3.75) 

Ian Holman, 
Cranfield 

Values are per annum Amended to specify this. 

262 Clean water 

Section 2.3.76 

Dave 
Thompson 

Re: Given these projections, we suggest that abstraction rates… 

Reads too much like an academic paper rather than a literature review 

Need to refer to PR14 outcomes, where only 2 out of 18 water 
companies will be increasing the amount of water they abstract for 
public supply over the price control period (2015-2020) despite 
increases in population.  So this assumption could be challenged, 
particularly as there is no evidence provided to back it up 

We have revised this paragraph (and the associated future trend) to 
reflect this. New sentences: 

“It is unclear how these projected increases in population will affect 
abstraction rates. The Environment Agency and Ofwat (2010) 
estimated future demand for water in 2050 to be between 15% less 
and 30% more than it is today. However, the outcomes of the 2014 
price review (PR14) show that only 2 out of 18 water companies will be 
increasing the amount of water they abstract for public supply over the 
price control period (2015-2020), despite increases in population.” 

263 Clean water 

P61 (2.3.80) 

Ian Holman, 
Cranfield 

Saline intrusion can also result from land drainage (for example in 
parts of the Norfolk Broads, [papers by Holman] and the Netherlands 
of course) 

Sentence added to this effect: 

“This removal [of freshwater] can also be on a more permanent basis, 
for land drainage (e.g. Norfolk Broads, Holman & Hiscock 1998).” 



264 Clean water 

P61 (2.3.81) 

Dave 
Thompson 

Re: ‘Effects of climate change’ section 

Below section only appears to be discussing saline intrusion, not wider 
abstraction 

Extra paragraph on climate change and abstraction added. 

265 Clean water 

P62 (2.3.82) 

Ian Holman, 
Cranfield 

Saline intrusion is unlikely to lead to soil salinization in the UK, as 
winter precipitation is likely to be sufficient to flush any salt that rises 
into the root zone.  This is a problem in arid areas due to the high ET / 
low precipitation 

Sentence deleted. 

266 Clean water 

P62 (2.3.83) 

Dave 
Thompson 

Re: ‘Mitigation’ section 

No mention of the Restoring Sustainable Abstraction programme being 
run by the EA.  Check ASC’s 2015 report (Chp 6) for more detail.  RSA 
will need to be referred to in this section. 

Reference to and discussion of RSA now included. 

267 Clean water 

P62 (2.3.83) 

Dave 
Thompson 

A summary of responses has been published (Defra 2014d), and it will 
be the job of the new Government will have to draft and pass 
legislation to put any changes into effect.   

Sentence amended and now reads: 

“A summary of responses has been published (Defra 2014c), and it will 
be for Government to draft and pass legislation to put any changes into 
effect.” 

268 Clean water 

P62 (2.3.84) 

Iain Brown Re: last sentence 

Demand-side measures e.g. irrigation scheduling, water 
sharing/recycling? 

We have added this to the paragraph on abstraction and farming. 
Sentence reads: 

“[Improved water security for farmers] …can also be achieved by 
measures focussed on the demand side, such as irrigation scheduling 
(e.g. at night), water recycling, and water sharing (voluntary or 
otherwise).” 

269 Clean water 

P62 (2.3.84) 

Harriet Orr ‘take’ is missing Amended. 

270 Clean water 

P62 (2.3.84) 

Ian Holman, 
Cranfield 

(1) There has been a major expansion in the number of farm reservoirs 
- see for example farmer responses to drought in 
http://www.nfuonline.com/science-environment/irrigation-and-water-
resources/nfu-survey-highlights-water-worries/  (2) Very little "cereal 
crops" are irrigated- the cost of irrigation water means that is apply to 
high value crops such as salads, vegetables, potatoes and soft fruit 

We have referenced the survey in (1), and this now forms part of an 
expanded paragraph on reservoir construction. On (2), we have 
changed our examples to salad crops and vegetables. Survey 
sentence reads: 

“There has recently been a major expansion in the number of farm 
reservoirs, and a recent NFU survey found that 41% of abstraction 
licensees in East Anglia are planning to invest in reservoir capacity or 
have already done so (NFU 2015).” 

271 Clean water 

2.3.85 

Harriet Orr re-word this – it sounds like the taps run dry for people in East Wales 
30% of the time! 

Reworded to specify ‘new abstractions’ 

272 Clean water 

P63 (2.3.88) 

Ian Holman, 
Cranfield 

0% is anaerobic This comment refers to the Dissolved oxygen section, which has now 
been removed. 

273 Clean water 

2.3.89 

Harriet Orr remove ‘measures’ This comment refers to the Dissolved oxygen section, which has now 
been removed. 

274 Clean water 

2.3.94 

Iain Brown Re: first sentence 

i.e. lower flows or water levels not just during droughts 

Sentence amended and now reads: 

“Any higher frequency of low flows or drought conditions could reduce 
dissolved oxygen concentrations (Cox & Whitehead 2009).” 



275 Clean water 

2.3.98 

Harriet Orr Need to acknowledge that in heavily modified water bodies the 
potential to have more flushing flows may be very limited. 

Sentence amended and now reads: 

“The potential for channel modification in these types of water body 
might be very limited, but where changes are feasible, concomitant 
improvements to flow could also be achieved.” 

276 Clean water 

P65 (2.4.4) 

Kathryn 
Humphrey 

Re: UK Climate Programme 

What is this?   

Changed to UK Climate Impacts Programme. 

277 Clean water 

P65 (2.4.6) 

Harriet Orr As I mentioned early the text appears to ignore that water quality 
monitoring was extensive in E&W before WFD! 

Sentence amended to refer to the GQA and now reads: 

Similar to the Environment Agency’s General Quality Assessment 
programme, this would allow any trends in quality to be established. 
Responses to short-term (interannual) climatic variation could also be 
discerned” 

278 Clean water 

P66 (2.4.7) 

Harriet Orr Not sure this conclusion was really discussed in the text. I would be 
more positive that such a map has been created for Wales and 
attempts to do this exist elsewhere but are not very consistent. The 
reason it happened in Wales is because of the quality of their habitat 
data – this has never been done for wider UK – so the problem is 
much bigger than peat 

We have amended the text to make it more positive and highlight the 
example described.  Sentence now reads: 

“Funding for habitat mapping (including land use/land cover) should 
unquestionably continue, and the new peat map for Wales (based on 
BGS and NRW data, Evans et al. 2015) illustrates the wider benefits of 
good habitat data (which were used in its construction).” 

279 Clean water 

P66 (2.4.7) 

Ian Holman, 
Cranfield 

Better data of peat depth and extent using a consistent classification 
framework is required - for example the Lowland Peat Survey data 
dates back to the 1980s and earlier 

Additional sentence inserted: 

“Better data on peat depth and extent using a consistent classification 
framework is also required, as in some cases the best data we do 
have (e.g. 1980s Lowland Peat Survey) are increasingly out of date.” 

280 Section 2.4.7 

p. 67 

line 27 

 

Richard 
Smithers 

I come across many people worldwide who see the 09 scenarios as 
doing quite the opposite in denying uncertainties. As noted earlier: 
Strategic decisions need to address the full range of likely variation in 
projected changes and their impacts 

It is important not to select one preferred future in the hope that it will 
come true 

Adaptation measures are required that will be beneficial whatever the 
extent, rate or even direction of climate change. 

We have changed the text and ordering. We have also added the 
following sentences: 

“There is a clear need for the research community to find a means of 
including uncertainty over climate projections into their approach” . 

“If analyses of impacts take a full account of uncertainty, the true range 
of projected changes can be established, and decision makers can 
formulate suitable adaptations that offer benefits across this range.” 

281 Clean water 

P67 (Figure 19) 

Ian Holman, 
Cranfield 

This figure provides a very limited representation of available 
adaptation measures.  For example, there is no mention of improved 
effluent treatment technologies to lower discharge limits or remove 
specific/priority pollutants; improved soil management to reduced soil 
compaction (recent paper by Palmer and Smith in SUM); or measures 
to reduce agricultural diffuse pollution  (such as improved agronomy or 
precision agricultural practices) etc. 

We have changed the figure legend to emphasise that the adaptations 
are only examples and not an exhaustive list. Where these examples 
were not covered in the text, we have added them. 

Figure legend changed to: 

“Examples of adaptations that can dampen these effects are also 
suggested.” 

We have also adopted the suggestions for adaptations in the relevant 
sections of the text. 

282 Clean water 

P67 (Figure 19) 

Iain Brown This is a nice attempt to summarise a very complex situation No action required. 

283 Clean water 

P68 (2.4.9) 

Ian Holman, 
Cranfield 

The assertion to expand and continue the ECN, UWMN and UK 
peatland networks appears to show an upland bias.  It is as important 
to continue and expand lowland catchments monitoring programmes 

Sentence included: 

“. It is also as important to continue and expand lowland catchment 
monitoring programmes such as the LWEC Demonstration Test 



such as the Demonstration Test Catchments Catchments in Cumbria, Hampshire and Norfolk.” 

284 Clean water 

2.4.11 

Harriet Orr We have one of the most monitored environments in the world! This 
paragraph needs some work. There is plenty of data out there we have 
33000 water quality monitoring sites across E&W running for decades. 
National assessments include, future river flows (previous studies have 
looked at but not found national patterns of change beyond natural 
variation) see also Clark et al for Climate change impacts on 
peatlands. Steve Ormerod and Ian Vaughan’s work on recent trends in 
ecological response to recent warming and water quality 
improvements (E&W scale). Rob Wilby has written a few reviews of 
these types of things. I think it would be more useful to focus on what 
you think more monitoring would provide exactly? 

We have revised and expanded upon the content of this paragraph in 
light of this comment. We have also made its arguments (re: priorities 
for monitoring) consistent with those in the literature. 

285 Clean water 

P68 (2.5.1) 

Kathryn 
Humphrey 

Re: ‘Adaptation’ section 

It seems odd that there is another section on adaptation here when it is 
also covered under each of your sections above. 

This section has now been removed. 

286 Clean water 

P69  

Harriet Orr text is better written here and could be used to improve what comes 
previously 

This section has now been removed. 

287 Clean water 

P69 (2.5.1 – 
2.53) 

Dave 
Thompson 

Take all of this out.  It’s too basic and unnecessary This section has now been removed. 

288 Clean water 

P69 (2.5.5) 

Dave 
Thompson 

Re: ‘their regulating effect on the climate’ 

Why is this the focus of this section?  Really not very clear what this 
section is trying to do.  It’s also repeating Table 2 above. 

This section has now been removed. 

289 Clean water 

P69 (2.5.7) 

Dave 
Thompson 

Confusing adaptation and mitigation here. Climate regulation service is 
about mitigation, as it is reducing GHG concentrations in the 
atmosphere. ‘Ameliorating the effects of climate change’ is adaptation, 
as it is reducing the impacts. 

As above, I’m also not clear why this section is suddenly focussing on 
climate regulation when it should be covering the provision of clean 
water.   

This section has now been removed. 

290 Clean water 

2.5.8 

Iain Brown  Re: second sentence 

NB. As well as different spatial scales, also different temporal scales in 
terms of achieving benefits 

This section has now been removed. 

291 Clean water 

2.5.8 

Harriet Orr can you provide reference for the EA source of these qualitative 
assessments 

This section has now been removed. 

292 Clean water 

2.5.11 

Iain Brown Re: last sentence 

and for microclimate?? 

This section has now been removed. 

293 Clean water 

2.5.12 

Harriet Orr Chris Evans (CEH) recently presented findings from the Carbon 
Catchment studies which are the most detailed studies to date of 
whole CO2 (equivalent) fluxes from catchment – the most southerly in 
the upper Conwy North Wales was on balance about neutral. So I think 
some caution needs to be exercised with statements about climate 

This section has now been removed. 



regulation gains/losses. 

294 Clean water 

P71 (2.6.1) 

Harriet Orr If this is the main finding this was already available from the LWEC 
water report card, which you don’t refer to – I think most people would 
see that as the most up to date and authoritative – you could at least 
say what was missing from it – e.g. not sure they talk about climate 
regulation. A whole raft of technical papers reviewing the evidence 
behind this summary was published as a special issue in Progress in 
Physical Geography – this you also fail to refer to – a significant 
oversight in my view 

We referred to the technical paper behind the LWEC climate change 
report card for water (Watts et al. 2013) elsewhere in the text. We also 
referred to a paper (Arnell et al. 2015) from the Progress in Physical 
Geography special issue. 

We have included a further reference to Watts et al. (2013) in the 
paragraph referred to. Sentence now reads: 

“Climate change has had a multitude of impacts on the water 
environment, and is expected to have many more as temperatures 
continue to rise this century (Watts et al. 2013).” 

295 Clean water 

P71 (2.6.1) 

Dave 
Thompson 

Climate change has had a multitude of effects on the water 
environment, and is expected to have many more as average 
temperatures rise warming accelerates this century. 

This has been amended as suggested. 

296 Clean water 

P71 (2.6.1) 

Dave 
Thompson 

‘a small portion’ - ?   

 

 

Sentence edited and now reads: 

“Here, we have reviewed those impacts of greatest concern, in as 
systematic a manner as possible” 

297 Clean water 

P71 (2.6.1) 

Dave 
Thompson 

‘…discussing their potential mitigation.’   

By which you mean adaptation 

 

‘Mitigation’ changed to ‘adaptation’ throughout. 

298 Clean water 

P71 (2.6.2) 

Ian Holman, 
Cranfield 

Surprised that there is no recognition of the DTCs, as this is part of 
what they have set out to explore 

New sentence reads: 

“Early results from the new RCUK Doctoral Training Centres (or 
Centres for Doctoral Training) illustrate the substantial gains that such 
an approach brings.” 

299 Section 2.6.3 

p. 72 

line 20 

Richard 
Smithers 

Strategic decisions need to address the full range of likely variation in 
projected changes and their impacts 

It is important not to select one preferred future in the hope that it will 
come true 

Adaptation measures are required that will be beneficial whatever the 
extent, rate or even direction of climate change. 

What does this mean in practice? The time it will take to implement 
adaptation actions at a sufficient =scale and for the water environment 
to respond means that adaptive management needs to be taken at a 
scale that is matched to the challenge. We can afford to await the 
results of pilots. We need to identify win:win:wins. There is a need to 
focus on land-based, ecosystem-based actions. A healthy environment 
is the foundation for a healthy society and economy (MEWP 2011) 

We have updated the conclusions to reflect these sentiments. New 
paragraph reads: 

“The time it will take to implement adaptation actions at a sufficient 
scale, and for the water environment to respond, means that adaptive 
management needs to be taken at a scale that is matched to the 
challenge. Although the need to implement this management is 
pressing, we can afford to await the results of pilots. There is a need to 
focus on land-based, ecosystem-based actions that result in win:wins.” 

300 Clean water 

P71 (2.6.4) 

Dave 
Thompson 

Bullet one: 

Relative to what? 

What’s this broad conclusion based on? 

This is based on a comparison of the availability of evidence on rivers 
and lakes compared to other water body types. This became clear 
during our review, and is something that others have noted (Watts, 
Arnell). 

301 Clean water 

P71 (2.6.4) 

Iain Brown Bullet one: 

is it really high for rivers/lakes or just higher 

Sentence changed. 



302 Clean water 

P71 (2.6.4) 

Iain Brown Re: we have no idea of their relative efficacy 

?? wrong words 

Text changed to: 

“Evidence for the relative efficacy of most adaptations targeting aquatic 
systems is equivocal. The conditions in which these different 
adaptations may be more (or less) appropriate are also unclear.” 

303 Clean water 

P71 (2.6.4) 

Harriet Orr Point four – what evidence do you have for this? In general water 
quality has been improving steadily and should make some water 
bodies less vulnerable (reducing other pressures) rivers are still 
sensitive to change but how have you decided that they are more 
vulnerable – this sweeping statement needs addressing properly and 
worded carefully. You even say one of the things you are assessing is 
not well quantified. At least express the uncertainty behind this 
statement. See your own section 2.7.95) 

Point four now reads: 

“Abstraction pressures, the intensity of land management, and climate 
change are all acting to render water systems less able to cope with 
stressors (such as low flows) which it would otherwise be resilient to.” 

304 Clean water 

P72 (2.7) 

Dave 
Thompson 

Re: Valuation section 

As discussed, the previous section needs to be restructured so follows 
the four headings below and the valuation components merged. 

There is some really good analysis in this section btw 

The water chapter has been reduced in length, significantly 
restructured and thoroughly edited/proof read.  The valuation 
components have now been integrated within the main chapter text 
which is now structured by risks to water quality and includes each of 
bathing water, public wastewater, public drinking water and 
environmental flows 

305 Clean water 

P72 (2.7.1) 

Ian Holman, 
Cranfield 

Given the later difficulties encountered, it would be helpful to explain 
the rationale for the selection of these four issues. 

We were asked by the CCC to look at these four issues in particular. 
However, this has now been addressed through the revised chapter 
structure. In particular, Section 2.3. describes the key risks to the 
provision of clean water from which we have identified the effects on 
the goods and benefits generated by the clean water service. 

306 Clean water 

2.7.4 

Harriet Orr It seems to be my role in life to try (and largely fail) to stop the spread 
of this inaccurate statistic! Approx 70% of drinking water comes from 
surface waters in UK (as opposed to groundwater), many of which 
drain catchments with some peat in them – but not all of them and 
some of them have very little peat! 

Amended text in line with Bain et al (2011) – IUCN UK Commission of 
Inquiry on Peatlands – so that it is clear that 70% of drinking water 
comes from surface waters in uplands, some of which are peat 
dominated. 

307 Clean water 

2.7.4 

Harriet Orr If you are going to choose to look at water colour you need to at least 
explain that this isn’t the only problem water companies have with 
water supply (e.g. unreliability of water supply or drying up) and in any 
case it’s not (as you say earlier really a climate problem). 

This should now be clearer from the revised chapter structure which 
presents the range of risks to water quality and how these impact on 
water companies and other beneficiaries of clean water. Note that we 
only deal with water supply (in terms of availability) insofar as this has 
an impact on quality, e.g. as a result of reduced capacity to dilute 
concentration of pollutants. 

308 Clean water 

Figure 21 

Harriet Orr An obvious and alternative explanation of the trend in this graph is that 
colour increased steadily until 1998 and then levelled off and what 
about the huge peak in 1989? Not the best graph to illustrate this but 
perhaps could be better described to show the large range in colour 
that needs to be treated – I think this is a significant problem – not 
knowing how much treatment to use in advance 

This figure has now been deleted as it is problematic (the x-axis is not 
linear and we note – in 2.5.4 - the problems with attributing hazen to 
DOC. 

309 Clean water 

Section 2.3.9 

Stuart Kirk and onwards – occasional miss-spelling Licensing Not licencing Corrected throughout. 

310 Clean water Harriet Orr This is generally well written and covers the area – I started to read 
this quickly as it seemed less problematic and contains some useful 

We have not drawn out or conducted a comparison of the cost:benefit 
ratios as we do not feel it is appropriate to do so. This is because they 



Section 2.7 information. I think it might be helpful to draw out, maybe in a table or 
summary the various cost:benefit ratios reported – how do these 
compare to cost:benefit ratios used in formal resource planning (e.g. 
for flood defences)? 

are not directly comparable and often the costs and benefits are 
context (or locally)-specific and are not necessarily representative of 
the situation in other locations. The case studies are for illustrative 
purposes only and we have tried to make clear that these may be 
atypical (but they’re often the best or only data that we have) 

311 Clean water 

Section 2.7.4 

p. 72 

Judith Stuart not 'nutrient' run-off This sentence has been deleted following rearrangement of text in the 
chapter. Also deleted in Figure 9. 

312 Clean water 

Section 2.7.4 

p. 72 

Judith Stuart Not sure why using TOC. POC, particulate organic carbon, is the other 
main C form lost from peatlands. 

We have changed TOC to POC and also added text (in 2.5.3) to 
acknowledge that POCs are the other main form of carbon lost from 
peatlands. 

313 Clean water 

Section 2.7.4 

p. 72 

Judith Stuart DOC would be a TOC by your terminology, so if using suggest .. DOCs 
and 'other' TOCs - but suggest POC instead. 

Amended use of TOCs to POCs. 

314 Clean water 

Section 2.7.5 

p. 72 

Judith Stuart Not a nutrient Deleted reference to ‘nutrient’. 

314 Clean water 

Section 2.7.5 

p. 72 

Judith Stuart But don't know if this will lead to increased total DOC loads or just the 
peaks seen in treatment works. 

We acknowledge some of the uncertainties in section 3.5.4 but cannot 
say whether this will lead to increased total DOC loads or just peaks 
seen in treatment works. But not sure it really matters as either way 
the water companies are faced with additional costs to treat 
colouration and so the case study tries to assess the magnitude of 
those costs. 

315 Section 2.7.5 

p. 74 

line 1 

Richard 
Smithers 

There seems to be a lot of repetition here with previous sections. I 
really think that a streamlined, reformatted and copy-edited report will 
be far better, more widely read and hence valued by the client. This is 
also much better written and referenced than the section that it 
replicates. 

This whole section has now been restructured and in so doing we have 
removed any repeated information. 

316 Clean water 

P73 (2.7.6) 

Ian Holman, 
Cranfield 

Some recognition that the customers ultimately incurs (some of) these 
costs would be appropriate? 

Have added reference to customers. 

317 Clean water 

Section 2.7.7 

p. 73 

Judith Stuart Except in heavily eroding peatlands where POC (particulate organic 
carbon) dominates. 

Have noted this in section 2.5.3 with reference to Evans et al (2013). 

318 Clean water 

Section 2.7.7 

p. 73 

Judith Stuart DOC is a component of TOC so these ratios look strange. Do you 
mean POC? 

We have changed TOCs to POCs. 

319 Clean water 

Section 2.7.7 

p. 73 

Judith Stuart See final report to Defra project SP1205 re rapid physico-chemical 
conversion of POC to DOC and CO2 on contact with stream water 

We have added a reference to this report (Evans et al, 2013) in section 
2.5.3. 

320 Clean water Judith Stuart Misleading. These two sentences together give the impression that We have deleted the second sentence but are still arguing that 



Section 2.7.10 

p. 73 

peat degradation is the responsible for the increase in DOC. peatland degradation contributes to elevated DOC levels. 

321 Clean water 

Section 2.7.11 

p. 73 

Iain Brown Note the statements earlier regarding difficulties linking DOC and 
hazen. 

Figure 21 and para 2.7.11 have been deleted in the reworked text so 
this comment no longer applies. 

322 Clean water 

Figure 21 

Iain Brown Over time = 18 years ! However the X-axis of this graph seems to be 
rather strange as it is not using a regular time scale! 

The graph has now been deleted as we did not have access to the raw 
data to be able recreate it using a linear x-axis. We have simply 
described the trend using the information we had available from the 
monitoring reports prepared for United Utilities. 

323 Clean water 

Section 2.7.13 

Iain Brown Re: first sentence 

Here the DOC increase is linked to the uplands but not as clearly in 
previous section 

We have made stronger reference to uplands in para 2.2.22 and 
2.5.23 to clarify that DOC is linked to changes in the condition of 
upland habitats. 

324 Clean water 

Section 2.7.22 

Rebecca 
Clark 

Explanation would usefully be provided as to how the information 
presented in this para relates to the preceding info which is focussed 
on treatment costs for water colour. Is it comparable with that info? Or 
does it capture other aspects of water quality to the extent that it is not 
comparable and should be removed? 

We have tried to make clear that (a) this looks at the benefits of 
wetland restoration in terms of a range of ecosystem services from all 
wetland types (not just peatlands) and that (b) it covers more than just 
costs avoided by water companies such that these are not comparable 
with the other estimates. The point we are making is that wetlands 
(and by extension peatlands) play an important role in water quality 
filtration which is of benefit to more than just water companies. 

325 Clean water 

P74 (Figure 21) 

Ian Holman, 
Cranfield 

The highly non-linear x-axis on this figure renders the regression line 
meaningless and the figure misleading.  It should be re-drawn with a 
linear time axis 

Figure 21 (in original version) has now been deleted as (a) we do not 
have access to the raw data to allow us to recreate it with a linear x 
axis; and (b) we also note the problems (in 2.5.4) in attributing hazen 
to DOC. 

326 Clean water 

P76 (2.7.21) 

Ian Holman, 
Cranfield 

Are the authors confident that a WTP study in East Anglia associated 
with water colour (associated with pipe condition?) and/or chlorine 
taste/smell is transferable to DOC colour? 

Have deleted reference to this study. 

327 Clean water 

Section 2.7.26 

p. 77 

Welsh 
Government 

Page 77 re carbon storage & sequestration (in table 12 Improving 
water quality through upland peat restoration) . Re wetting/grip 
blocking can cause an increase in methane gas released which is 
more damaging than CO2 as a greenhouse gas. An example of this re 
wetting/grip blocking work on uplands has been carried out by RSPB 
at Lake Vyrnwy in Wales. 

Have amended the table to take account of this. 

328 Clean water 

Section 2.7.27 

Harriet Orr This is an important conclusion to draw out – we could be learning 
more from such studies 

Have drawn this out in a concluding para (2.5.44). 

329 Clean water 

Figure 27 

Harriet Orr these flow diagrams could be pulled together to help create a summary Noted. 

330 Clean water 

Figure 27 and 
associated 
paragraphs 

Harriet Orr I think it might be worth a statement that only 1 study is behind this 
assessment and that the Thames may not be typical of other rivers 
maybe in 2.7.49? 

We have amended the text (in 2.4.1) to make it clear that this is a case 
study and may not be typical of other rivers. 

331 Clean water Harriet Orr CSO and Human health – I think we don’t know how much more 
frequent CSO might be in future so it’s hard to know if CC is a very big 

We have included this in our section on Adaptation. Sentence reads: 



Figure 27 and 
associated 
paragraphs 

driver here – I’m not sure this is really captured but its why the 
introduction of CSO monitoring may help us and is an important first 
step in adaptation (very hard won I believe!). 

“The recent introduction of CSO monitoring is an important first step in 
an adaptation approach to this issue, as it will allow associations 
between CSO discharges and climatic events (and eventually climate 
change) to be established for the first time” 

332 Clean water 

Section 2.7.42 

 

Harriet Orr Sewage doesn’t only go into water courses but down roads and into 
properties which is probably a more immediate problem to address 
and worth a mention 

Added text to this effect in para 2.4.1. 

333 Clean water 

Section 2.7.30 

Iain Brown Re: last sentence 

is 5 years enough to make such a statement on 'significance'?? 

Have deleted ‘statistically significant’ and changed to ‘slight decrease 
in colouration. We have also been more explicit about the timeframe 
(2005-2010) over which we are looking in para 2.5.37 

334 Clean water 

Fig 31 

 

Harriet Orr greater virus and bacteria at point 2 will have direct effect on human 
health – there are two conflated pathways here 

Have amended diagram to show that there are two potential impact 
pathways and also explained  this in the text (2.3.33) 

335 Clean water 

Section 2.7.76 

Harriet Orr I don’t think dilutive is a real word This section has now been rewritten and integrated into 2.3.13. We 
have removed all reference to ‘dilutive’ (including in Figure 14) 

336 Clean water 

Section 2.7.97 

Harriet Orr Most human uses of water are ‘non-consumptive’ we return water 
perhaps somewhere else and perhaps with modified 
chemistry/temperature but for example many lowland streams would 
be dry (naturally) if not for WWTW discharges 

Comment no longer applies as we have deleted this sentence in the 
restructuring of the section.  Also added text to clarify that we are 
looking specifically at environmental flows in terms of water quality for 
instream ‘beneficiaries’ (i.e. we are not looking at abstractive uses). 

337 Clean water 

Section 2.7.114 

Harriet Orr strange error in text Have amended the text (in 2.7.41) to clarify. 

338 Clean water 

Section 2.7.124 

Rebecca 
Clark 

Please reword the second sentence so that it is clear that this is not 
the work of Defra and the EA that is still being discussed. 

Have reworded the text in 2.7.46 to make it clear that this was the work 
of Morris and Camino (2011). 

339 Clean water 

Section 2.7.125 

Rebecca 
Clark 

Please cite the source of the information presented in this para. Comment no longer applies as have deleted this paragraph as it was 
not relevant to the discussion. 

340 Clean water 

Section 2.7.127 

Harriet Orr “provided that the impacts of climate change on these two aspects of 
water quality can be quantified.” I think it would be sensible to explain 
that quantifying CC impacts on bathing water quality and 
environmental flows is a very significant research need – not easily 
filled! 

Have added para 2.1.05 to the conclusions section to highlight this 
need. 

341 Clean water 

Section 2.7.129 

Harriet Orr I’m not sure you can really justify this conclusion except that getting 
water companies to tell us the real costs would be possible but we 
really don’t know what will happen to colour under climate change – 
scientists don’t know how long the increase in DOC will continue! It’s 
also based on the false assumption that 70% of drinking water comes 
from peat...see my earlier comment. By the way the incredible 
proliferation of this statistic seems to originate from a talk given by 
Chris Spray where I think he was talking specifically about the Tees 
catchment for which the statistic is almost certainly true. 

Comment no longer applies as have deleted this section as, for various 
reasons, we don’t think we can really draw any conclusions from the 
case studies presented. 

342 Clean water 

Section 2.7.129 

Rebecca 
Clark 

Explanation would usefully be provided as to what is being discussed 
in this para, given that the preceding paras focus on the impacts of 

Have deleted this paragraph as, on reflection, it is not appropriate to 
the rest of the discussion. 



climate change. 

343 Clean water 

P78 (2.7.30 and 
Figure 78) 

Ian Holman, 
Cranfield 

It is impossible for the reader to discern whether there is a "statistically 
significant decrease in discolouration" in Figure 22, given that the 
timing of the measures is not stated in the text or figure and the trend 
line only decreases from around <110 to >90 hazen units over the 
plotted time series 

Change to ‘slight decrease in colouration’ and have also added 
reference to the timeframe for the programme (2005-2010) in para 
2.5.37. 

344 Clean water 

P79 (Fig 23) 

Ian Holman, 
Cranfield 

Given that is this figure is supposed to be showing the effect of the 
SCaMP project on colour, it would be enlightening to include the post-
2004 data to demonstrate whether this assessment is realistic or not 

Unfortunately we do not have the raw data that would allow us to do 
this but in any case the figure has now been deleted. 

345 Clean water 

P79 (Fig 23) 

Ian Holman, 
Cranfield 

Is the order of the three services as stated different to that of their 
ratios? 

No – but we have added some text (in 2.4.42) to clarify. 

346 Clean water 

P94 

Ian Holman, 
Cranfield 

Whilst the difficulties of valuing the environmental flows are clear, none 
of the values-based research described appear to relate to 
environmental flows as defined in 2.7.87.  Most of the research relates 
to general ecological quality improvement- for example the costs in 
Tables 16 18, and 20 refer to diffuse and point source pollution 
management and have little to do with the volume of environmental 
flows.  There is also no recognition in the Section of the costs (lost 
income) associated with the reduced volume of water available for 
abstraction for food production (irrigation etc.), recreation (e.g. golf 
courses) etc. 

Have added text to make clear that these studies are used for 
illustrative purposes only and to provide a broad indication of the value 
of water quality change that may result from any cause, not just low 
flows. 

Also, we have now dealt with water availability as this chapter only 
focuses on water quality. We note (in para 2.7.29) that we are looking 
in particular at instream environmental quality and the benefits this 
provides to instream users. 

347 Clean water 

P95 

Ian Holman, 
Cranfield 

he equation and Table 15 cannot be easily interpreted based on the 
supporting text 

Have added explanatory text in 2.7.35. 

348 Equable climate 

General 
comment 

Harriet Orr You need to be aware that a new carbon map of Wales has been 
recently produced – sorry don’t have a reference but contact Chris 
Evans (CEH) or Pete Jones (NRW 

Reference to new map included. 

349 Equable climate 

General 
comment 

Harriet Orr This chapter is about risks to soil carbon from soil erosion and land 
use change and risk to vegetation carbon from land use change and 
yet conclusion 3.5.1 appears to be about how well we are doing to cut 
emissions? 

We have substantially re-written the conclusions section and this 
conclusion no longer appears. 

350 Equable climate 

Section 3.1.1 

p. 102 

Harriet Orr define UNFCC Acronym now also appears in long form. 

351 Equable climate 

Section 3.1.1 

p. 102 

Judith Stuart Not explained what these are Sentence now revised to make it clear we were referring to 
industrialised countries. 

352 Equable climate 

Section 3.1.1 

p. 102 

Dave 
Thompson 

Re: first sentence  

Very strange opening statement that is best discarded. 

Sentence removed. 

353 Equable climate 

Section 3.1.1 

Dave 
Thompson 

Re: …methodologically superior  assessments of climate change 
impacts 

Sentence removed. 



p. 102 Superior to what? 

354 Equable climate 

Section 3.1.2 

p. 102 

Dave 
Thompson 

‘This report sets out to review answer some simple questions on the 
risk to carbon stocks arising from two key drivers (both present day, 
and future) of potential carbon loss in the UK.’ 

Doesn’t make sense.  Risks to carbon stock from potential carbon 
loss?   

It is meant to be assessing the risks from climate change to carbon 
stocks, although unfortunately the analysis fails to do that. 

Sentence now reads: 

“In this chapter, the risks to carbon stock arising from two key drivers 
of loss are reviewed”. 

355 Equable climate 

Section 3.1.2 

p. 102 

Dave 
Thompson 

Re: in the knowledge that there could be other subsequent local 
effects, should ‘onward’ not mean to the atmosphere 

Poorly written 

Sentence now reads: 

“We also emphasise that the local or regional impacts of carbon loss 
(e.g. Dissolved Organic Carbon export into watercourses) can be as 
detrimental to those environments as the realised (or potential) 
impacts of climate change.” 

356 Equable climate 

Section 3.1.2 

p. 102 

Dave 
Thompson 

Re: although we would again highlight 

I know what is trying to be said here, but it is very opaque. 

Sentence now reads: 

“We also emphasise that the local or regional impacts of carbon loss 
(e.g. Dissolved Organic Carbon export into watercourses) can be as 
detrimental to those environments as the realised (or potential) 
impacts of climate change.”. 

357 Equable climate 

Section 3.2 

 

Dave 
Thompson 

Quantifying present day UK carbon stocks UK now included in title. 

358 Equable climate 

Section 3.2.1 

 

Iain Brown Re: last sentence 

Methane loss from rewetting should be included as a land use issue 

See response column. 

359 Equable climate 

Section 3.2.1 

 

Harriet Orr Why not look at methane (not just derived from peat) it can make the 
difference in a total GHG flux estimate? See earlier comments re 
carbon catchments. At least explain the impact of ignoring this 

As previously written, this sentence was misleading, as although we do 
not examine the risk from methane fluxes specifically, any carbon that 
is subsequently released as methane will be captured in the soil 
carbon stock datasets we use. To make it clear what we cover here, 
we have improved the text on the scope of (and assumptions behind) 
our analyses, and improved the clarity of the language throughout. 

360 Equable climate 

Section 3.2.1 

 

Dave 
Thompson 

Re: first two sentences –  

Unnecessary, delete 

Changed as requested. 

361 Equable climate 

p.102, Section 
3.2.1 

 

Dave 
Thompson 

Re: ‘Methane, another greenhouse gas…’ 

Why not? Need to explain this, as otherwise it comes across as an odd 
and very challengeable statement, especially when in brackets. 

As previously written, this sentence was misleading, as although we do 
not examine the risk from methane fluxes specifically, any carbon that 
is subsequently released as methane will be captured in the soil 
carbon stock datasets we use. To make it clear what we cover here, 
we have improved the text on the scope of (and assumptions behind) 
our analyses, and improved the clarity of the language throughout. 

362 Equable climate 

Section 3.2.1 

Welsh 
Government 

Section 3.2.1 Mentions methane as a greenhouse gas potentially 
emitted from peatland environments (as in comment above). 

See above. 



 

363 Equable climate 

Section 3.2.1 

p. 102 

Judith Stuart Why not? Misleading to talk about climate impacts of peat restoration if 
methane not included due to its higher GWP. 

See above. 

364 Equable climate 

Section 3.2.2 

p. 102 

Dave 
Thompson 

This section chapter deals with efforts to estimates the carbon stock Changed as requested. 

365 Equable climate 

Section 3.2.3 

p. 102 

Harriet Orr Why not say what other soils hold – 500Gt is meaningless to most 
people! What is the second largest and where are the most gains to be 
made? 

Sentence now reads: 

“Peatlands represent one of the most dense stores of terrestrial carbon 
in the world, containing 500Gt of the 2200Gt of the world’s soil carbon 
store on only 4 million km

2
 (= 3%) of its area (Victoria et al. 2012).”. 

366 Equable climate 

Section 3.2.3 

p. 102 

Harriet Orr Why is it necessary to discuss in detail the available data – just 
summarise what it tells us and the limitations. 

This section is a brief summary of the existing data, which is required 
as context for the reader and justification for selecting the particular 
dataset (Bradley) that we use. Other parts of this section (e.g. Table 1) 
are new and haven’t been done before. 

367 Equable climate 

Section 3.2.3 

p. 102 

Dave 
Thompson 

Re: The UK is among the top ten nations… 

Check this as I’m pretty certain this is a misquote and not one that we 
made in 2013 report.  I think UK is only in top 10 if the overseas 
territories are included (ie Falklands). 

The figure is taken from Box 4.1, page 53, first sentence. 

368 Equable climate 

Section 3.2.5 

p. 103 

Iain Brown Re: last sentence 

This distinction between England and Scotland is misleading. Semi-
natural very important for England too and knowledge of C stocks 
under farmland important for all UK 

Everything after ‘for example…’ has been deleted. 

369 Equable climate 

Section 3.2.6 

p. 103 

Iain Brown Re: last sentence 

Say why? 

Sentence now reads: 

“Existing soil carbon estimates rely on soil properties being continuous 
throughout the soil profile, but this may not be the case. Therefore, 
there is also likely to be an increased role for 3D modelling of soil 
organic carbon, once the uncertainties are reduced (Poggio & Gimona 
2014).” 

370 Equable climate 

Section 3.2.7 

p. 103 

Iain Brown Re: last sentence 

Countryside Survey analysis? 

Kirk and Bellamy paper? 

Both references included and discussion expanded. 

371 Equable climate 

Section 3.2.7 

p. 103 

Dave 
Thompson 

No reference to Countryside Survey which found a decline in SOC in 
arable soils.  This is a pretty major omission in the evidence base.  
ASC’s 2013 report gives a summary of NSI and CS data. 

Countryside Survey reference included; findings of both surveys now 
contrasted in the text. 

372 Equable climate 

P103 (3.2.4) 

Ian Holman, 
Cranfield 

No mention of the Lowland Peat Survey which is one of the few 
surveys to systematically sample all peats (in this case lowland) to 
their full depth. 

Lowland Peat Survey mentioned in list of soil surveys. 

373 Equable climate 

Section 3.2.7 

Dave 
Thompson 

Re: 0.6% 

Per year?   

‘Per year’ now specified. 



p. 103 

374 Equable climate 

Section 3.2.7 

p. 103 

Judith Stuart Countryside Survey showed no significant change in soil carbon in 
England and Wales over the same period. See the final report to Defra 
project SP1101 for an exploration of why the two surveys show 
different results (unresolved). 

Countryside Survey reference included; findings of both surveys now 
contrasted in the text. 

375 Equable climate 

P103 (3.2.7) 

Ian Holman, 
Cranfield 

Rate is per year ‘Per year’ now specified. 

376 Equable climate 

Section 3.2.8 

Harriet Orr define LULUCF LULUCF now defined here. 

377 Equable climate 

P104 (3.2.10) 

Ian Holman, 
Cranfield 

I found it surprising that "improved information on peat depth" led to an 
increase in the estimate of lowland peat C storage; given that the 
report for the RSPB 
(http://www.rspb.org.uk/Images/Fenlandpeatassessment_tcm9-
236041.pdf) suggested that the significant age of peat surveys means 
that degradation due to drainage has likely reduced the depth/extent of 
lowland peats.  Is the reported increase only associated with lowland 
undrained peats, excluding those under some form of agricultural 
drainage? 

Text revised for clarity and new reference included. 

378 Equable climate 

P108 (Fig 36) 

Iain Brown And for sequestration!! Sentence deleted. 

379 Equable climate 

P108 (Fig 36) 

Dave 
Thompson 

Re: The difference between two major estimates of the carbon stocks No action required. 

380 Equable climate 

P109 (3.2.12) 

Dave 
Thompson 

Delete paragraph  

No need for this and unnecessarily provocative 

Paragraph deleted. 

381 Equable climate 

P108 (3.2.14) 

Dave 
Thompson 

Delete first sentence 

& 

Reference needed for ‘while uptake declines in older trees’ 

Changed as requested, reference to Forest Research (2012) inserted. 

382 Equable climate 

P109 (3.2.16) 

Dave 
Thompson 

‘improve the UK’s standing  in the forthcoming UNFAO Forest 
Resources Assessment due in September 2015.’ - Very odd term to 
use in this context 

This sentence has been deleted to cut down on introductory material. 

383 Equable climate 

P110 (3.2.18) 

Dave 
Thompson 

Re: For this study, we opted to use remote sensing… 

I am not at all clear why this exercise had to be done and there is no 
justification given.  What is wrong with the recent FC calculation? The 
reasons why you had to do this need to be spelt out and justified 

In response to this comment, we have removed the section on the 
CDAIC map of vegetation carbon, and use the FC estimate instead. 

384 Equable climate 

P110 (Table 23) 

Dave 
Thompson 

Re: 176 Estimate (MtC) 

I’m concerned with using this.  The figure is lower than the FC’s 
estimate for GB alone. At the very least we need FC’s view on this 
before it can be published. 

See above. 

385 Equable climate 

P110 (Table 23) 

Ian Holman, 
Cranfield 

It is unclear from the text whether the values in this table are 
comparable in terms of their inclusion of above and below ground 

‘Scope’ column improved to make the information more comparable. 

http://www.rspb.org.uk/Images/Fenlandpeatassessment_tcm9-236041.pdf
http://www.rspb.org.uk/Images/Fenlandpeatassessment_tcm9-236041.pdf


biomass. 

386 Equable climate 

P111 (3.2.20) 

Ian Holman, 
Cranfield 

Text describes the downscaling of the Tier 1 maps (shown in Fig 37 as 
above and below ground living biomasss C) into Fig 38 (for above and 
below ground) but the text gives only above ground biomass of 176Mt.  
Unclear why below ground has been removed? 

Typo corrected. 

387 Equable climate 

3.2.21 

Harriet Orr How have you addressed the known underestimate in your vegetation 
carbon map? Why was this approach chosen if partial maps already 
existed? Would some heroic assumptions based on land cover map or 
CRIONE land use have yielded a better estimate? Or use an existing 
model such as the freely available JULES model 
https://jules.jchmr.org/. Which I believe does climate and dynamic 
vegetation and carbon. Some explanation and justification is needed. 
As presented it looks like you chose an inappropriate approach. 

In response to DT’s comment, we have removed the section on the 
CDAIC map of vegetation carbon, and use the FC estimate instead. 

388 Equable climate 

P113 (Table 23) 

Dave 
Thompson 

Re: Evidence from Dynamical Global Vegetation Models (DGVMs) 
section 

I have major concerns with this section.  It is not clear to me why these 
models have been used. What is trying to be achieved here?   

The conclusion appears to be that the global models do not deliver 
meaningful results at the UK scale.  This begs the obvious question of 
what do they bring to the analysis?  Not a lot by the look of it. 

So I can’t see any reason why this section should be retained in the 
report.  It could maybe be an annex, although even then I’m not sure if 
it will serve any real purpose. 

We have removed this section, and will follow up on the reasons why 
in more detail once the report has been delivered. 

389 Equable climate 

P113 (3.2.24) 

Dave 
Thompson 

Re: Case study-  The Trendy intercomparison of DGVMs applied at the 
global scale 

Why is this section described as a case study? 

This comment refers to a section that has now been removed. 

390 Equable climate 

3.2.24 

Harriet Orr says who – please provide reference! This comment refers to a section that has now been removed. 

391 Equable climate 

P114 (3.2.27) 

Ian Holman, 
Cranfield 

Although none of the models perform well, it would be worth stating 
which of the models simulate actual landuse/vegetation rather than 
potential landuse 

This comment refers to a section that has now been removed. 

392 Equable climate  

Section 3.2.28 

p. 114 

Judith Stuart See earlier comment about how this differs from Countryside Survey 
findings. 

This comment refers to a section that has now been removed. 

393 Equable climate 

3.2.30 

Iain Brown So how well do the models represent empirical estimates of soil/veg C 
stocks as discussed above?  

Need this to understand their utility for understanding change! 

This comment refers to a section that has now been removed. 

394 Equable climate 

3.2.31 

Harriet Orr Ok but you already knew this (earlier reference to Smith) so why 
bother? 

This comment refers to a section that has now been removed. 

395 Equable climate 

3.2.31 

Iain Brown Not much of a conclusion This comment refers to a section that has now been removed. 



396 Equable climate  

Section 3.3.1 

p. 119 

Dave 
Thompson 

As per previous comment – it is not clear how risks from climate 
change are being assessed here.  There needs to be some text 
explaining this. 

We have removed this section, and will follow up on the reasons why 
in more detail once the report has been delivered. 

397 Equable climate  

Section 3.3.2 

p. 119 

Iain Brown Re: last sentence 

These risks not just from erosion of soil organic carbon but mineral soil 
content also. 

This comment refers to a section that has now been removed. 

398 Equable climate  

Section 3.3.2 

p. 119 

Dave 
Thompson 

Re: Risk to soil carbon from soil erosion section  

I also have major reservations about this section, to the point where 
my view is that it should not be used in this report. See my comments 
below. 

This comment refers to a section that has now been removed. 

399 Equable climate  

Section 3.3.2 

p. 119 

Dave 
Thompson 

Re: Justification  

There is no mention of climate change in this section.  You need to 
explain that the risk of soil erosion is likely to be exacerbated with 
climate change and set out how.  

The literature review we commissioned for our 2015 progress report 
provides a much more comprehensive overview of the factors behind 
soil erosion risk and how these factors are sensitive to climate drivers. 

This comment refers to a section that has now been removed. 

400 Equable climate 

Section 3.3.3 

p. 119 

Iain Brown Re: share of carbon stock in the lowlands of the UK 

relative share is what % then? 

This comment refers to a section that has now been removed. 

401 Equable climate 

Section 3.3.3 

p. 119 

Judith Stuart This was an England soil strategy (not current government policy) - 
soils policy is devolved, although the EA estimates were UK. 

This comment refers to a section that has now been removed. 

402 Equable climate  

Section 3.3.3 

p. 119 

Judith Stuart See latest value for soil erosion cost in England and Wales in Defra 
research final report SP1606. 

This comment refers to a section that has now been removed. 

403 Equable climate  

Section 3.3.3 

p. 119 

Dave 
Thompson 

Re: (e.g. Pretty et al. 2000).    

There’s been a more recent estimate by Anil Graves at Cranfield.   

This comment refers to a section that has now been removed. 

404 Equable climate 

Section 3.3.4 

p. 119 

Judith Stuart PESERA should be capitalised throughout = Pan-European Soil 
Erosion Risk Assessment 

This comment refers to a section that has now been removed. 

405 Equable climate 

Section 3.3.4 

p. 119 

Dave 
Thompson 

Re: estimate of the risk of water erosion 

Need to be clear that the model won’t account for wind erosion 

This comment refers to a section that has now been removed. 

406 Equable climate 

Section 3.3.5 

Iain Brown Re: To adapt the Pesera data 

Does this mean the PESERA topographic data was at 1km as this 
would not pick up the importance of steep slopes in soil erosion? 

This comment refers to a section that has now been removed. 



407 Equable climate 

Section 3.3.5 

Iain Brown Re: For almost 30%of UK grid squares 

Presumably this is total SOC content to 100cm depth? Not 
distinguishing topsoil? 

This comment refers to a section that has now been removed. 

408 Equable climate 

Section 3.3.5 

p. 119 

Dave 
Thompson 

Re: a further advantage  of using its outputs 

Not accounting for degradation is seen as an advantage?  I disagree… 

This comment refers to a section that has now been removed. 

409 Equable climate 

Section 3.3.5 

p. 120 

Dave 
Thompson 

Re: raw 1 km x 1km horizontal resolution… 

Very technical language, not very clear 

 

This comment refers to a section that has now been removed. 

410 Equable climate 

Section 3.3.5 

p. 120 

Dave 
Thompson 

Re: estimated soil loss in t/ha/year   

Average soil loss? Over what time period? 

 

This comment refers to a section that has now been removed. 

411 Equable climate 

Table 25 

p. 121 

Judith Stuart I'm also not sure that this is the best way for determining boundaries 
for this category of classes. You need to consider the shape of the 
distribution and not just arbitrary cutoffs. 

This comment refers to a section that has now been removed. 

412 Equable climate 

Table 25 

p. 121 

Judith Stuart I think this class may be too large, i.e. the boundary set too low. This comment refers to a section that has now been removed. 

413 Equable climate 

Table 25 

p. 121 

Judith Stuart Given the very skewed nature of the dataset, and that this is still below 
mean rates of soil erosion, I think the boundary for high should be 
higher than this. It is not as neat as using 66%ile, but I think you are 
overestimating risk. 

This comment refers to a section that has now been removed. 

414 Equable climate 

Figure 45 

p. 123 

Iain Brown Does not seem to include topography / slope factors very well? 

Just suggests cultivated high carbon soils are vulnerable to erosion 
without indicating the actual climate-related local risk of erosion 

This comment refers to a section that has now been removed. 

415 Equable climate 

Figure 45 

p. 123 

Judith Stuart Is this just an enlarge Figure 44c? This comment refers to a section that has now been removed. 

416 Equable climate 

‘Results’ 

p. 124 

Dave 
Thompson 

Not sure if I would describe 5000 km2 as a “small” area 

 

This comment refers to a section that has now been removed. 

417 Equable climate 

‘Results’ 

p. 124 

Dave 
Thompson 

Re: remarkably well, particularly so in The Fens 

But majority of erosion in the Fens is wind driven given the flat 
topography? 

This comment refers to a section that has now been removed. 

418 Equable climate 

‘Results’ 

p. 124 

Dave 
Thompson 

Re: note that if the updated values 

What updated values? 

This comment refers to a section that has now been removed. 

419 Equable climate Judith Stuart Yes, but these soils have not lost their carbon due to soil erosion by This comment refers to a section that has now been removed. 



Results 

p. 124 

water, but through oxidation of the peat. Need to be careful about what 
you are comparing. Might also expect these soils to be of high risk of 
soil carbon loss due to wind erosion. 

420 Equable climate 

Results 

p. 124 

Judith Stuart Even talking land cover/land use into account? This comment refers to a section that has now been removed. 

421 Equable climate 

Table 26 

p. 124 

Judith Stuart This looks a bit short for the total land area of the UK. This comment refers to a section that has now been removed. 

422 Equable climate 

Section 3.3.6 

p. 124 

Dave 
Thompson 

Re:…and the South Downs 

This doesn’t seem credible.  There are renowned water-based erosion 
issues in the South Downs that are driven by arable cropping on steep 
slopes. 

This comment refers to a section that has now been removed. 

423 Equable climate 

Section 3.3.6 

p. 124 

Dave 
Thompson 

Re: Note that because Pesera… 

So a further reason why Pesera is not very credible in UK context 

This comment refers to a section that has now been removed. 

424 Equable climate 

Section 3.3.8 

p. 124 

Iain Brown Re: first sentence 

I would think that these lowland peats are more vulnerable to wind 
erosion and to oxidation effects during tilling if cultivated (as in the 
FENs)? 

This comment refers to a section that has now been removed. 

425 Equable climate 

Section 3.3.8 

p. 124 

Judith Stuart But these are at more risk of oxidation This comment refers to a section that has now been removed. 

426 Equable climate 

Section 3.3.8 

p. 124 

Harriet Orr is flooding and erosion losses of carbon in places like the Somerset 
levels on a par with say land drainage or oxidation of dry peats in 
terms of carbon loss. In intensive agricultural areas on peat is runoff 
still the primarily loss mechanism? 

This comment refers to a section that has now been removed. 

427 Equable climate 

P124 (Results) 

Ian Holman, 
Cranfield 

The model depiction of the Very High risk in the Fens is surprising, 
given the description of the Pesera model.  One would expect the loss 
of soil carbon in the peat soils of the Fens to be due to wind erosion 
and oxidation (rather than runoff-based rill erosion given the very flat 
and drained topography), neither of which appear to be simulated by 
Pesera. 

This comment refers to a section that has now been removed. 

428 Equable climate 

P125 (3.3.9) 

Ian Holman, 
Cranfield 

Whilst it is almost certainly true that many lowland peat soils are 
continuing to experience wastage, the use of the 4m loss of peat at 
Holme peat to suggest significant soil C losses from the peat soils 
since the peat surveys of the 1980s is misleading.  Most of this was 
shrinkage following drainage (or lowering of the drainage level) rather 
than the current ongoing oxidation which occurs at a much slower rate. 

This comment refers to a section that has now been removed. 

429 Equable climate 

Section 3.3.10 

Iain Brown Re: (Baggaley et al. 2010). 

This study used a different baseline and should not be taken as 

This comment refers to a section that has now been removed. 



p. 125 indicative of climate change risk 

430 Equable climate 

Section 3.3.10 

p. 125 

Dave 
Thompson 

Re: have not been fed into the Pesera model… 

Surely this is what this project needed to do for it to be a climate 
change risk assessment? 

This comment refers to a section that has now been removed. 

431 Equable climate 

Section 3.3.10 

p. 125 

Dave 
Thompson 

Re: with future climate data to better explore 

I’m lost for words here. Isn’t this exactly what project C should have 
done? 

This comment refers to a section that has now been removed. 

432 Equable climate 

Section 3.3.11 

p. 125 

Iain Brown Re: last sentence 

There is a wider literature on this topic and the forestry result quoted 
here seems to be out of context 

This text has been moved to the discussion, where we have also 
included more coverage of the literature. 

433 Equable climate 

Section 3.3.11 

p. 125 

Dave 
Thompson 

Risk and opportunities to soil carbon from land cover change The title has now been revised to better reflect was has been done. 

434 Equable climate 

Section 3.3.10 

p. 125 

Judith Stuart This has already been done for England and Wales in Defra project 
SP0571. You should also look at the question of wind erosion as peat 
soils will be particularly vulnerable. 

This comment refers to a section that has now been removed. 

435 Equable climate 

Section 3.3.10 

p. 125 

Harriet Orr yes but see my earlier point – wet peat may be less vulnerable than 
dry peat to erosion, or perhaps it’s the sequence of wet and dry and 
cracking that matters. At least provide some discussion of mechanisms 
that may vary on different soil types. 

This comment refers to a section that has now been removed. 

436 Equable climate 

Section 3.3.11 

p. 125 

Harriet Orr makes sense to mention that broadleaf woodland planting probably 
has a different impact 

Thanks- we now discuss broadleaf planting in the discussion. 

437 Equable climate 

Section 3.3.12 

p. 125 

Dave 
Thompson 

Quantifying the implications of land cover change of our management This sentence has been re-written to improve its clarity, now reads: 

“Quantifying the implications of land cover change is notoriously 
difficult”. 

438 Equable climate 

Section 3.3.12 

p. 125 

Harriet Orr rewrite this paragraph – the CEH maps are based on remote sensing 
with a limited amount of ground truthing - some of the language here 
needs to be modified 

Paragraph rewritten and language modified. 

439 Equable climate 

Section 3.3.12 

p. 125 

Dave 
Thompson 

Re: improved substantially with CEH’s Land Cover Map 

Reword this section make it not sound like LCM is an improvement on 
the Doomsday Book, as non-comparable 

Changed as DT requested. 

440 Equable climate 

Section 3.3.13 

Iain Brown Re: last sentence 

Some confusion between land use and land cover? 

Changed as IB requested. 

441 Equable climate 

Section 3.3.14 

Iain Brown Re: ‘Green and pleasant land’ represents something of a ‘middle 
ground’ 

middle ground with regard to what assumptions? 

We have deleted this point as it could be misleading. 

442 Equable climate Iain Brown Re: The ‘low’ and ‘high’ climate versions of the land coverage under Agreed, we have now included a paragraph in the ‘Data’ section on the 



Section 3.3.14 each scenario represent two variant possibilities given the level of 
climate change experienced and adaptation effort.  

?? Reference to UKCP09 in terms of high and low, or some other 
benchmark for 2060 (IPCC ?) 

differences between the high and low climate scenario versions. 

443 Equable climate 

Section 3.3.14 

Iain Brown Re: last sentence 

It is more nuanced than that - adaptation is mainly reactive and 
concentrated on high value assets in WM 

Sentence now reads: 

“So for example, under ‘World markets’ (low adaptation commitment), 
the difference between ‘low’ and ‘high’ climate variants is quite large 
(in terms of the difference in percentage cover of the broad habitats), 
as what adaptations policy is largely reactive, and focussed on high 
value assets only.” . 

444 Equable climate 

Section 3.3.15 

p. 126 

Judith Stuart How do these compare to the carbon stock change factors in the 
LULUCF inventory? 

We could not have used LULUCF change factors (UKNIR 2014) in our 
analysis as the NEA data only specify the proportions of 1km squares 
covered by each land type (i.e. they are not spatially explicit beyond 
the 1km grid cell level). The data for each 1km cell show only the 
proportion of that square occupied by each land type. Therefore, we 
were not able to use conversion factors specific to the change (for 
example a conversion from forest to semi-natural) because it is 
impossible to identify (from these data) the specific conversions that 
would occur within the cells. 

 

The LULUCF section of UKNIR uses Bradley et al. (2005) to calculate 
the soil carbon content of each land type, as do we. So our approach 
is consistent with this as far as is possible for the data we analyse. 

445 Equable climate 

Section 3.3.15 

p. 126 

Dave 
Thompson 

Re: We used these values to generate multipliers of change  

These multipliers need to be validated against the ones used in the 
LULUCF GHG inventory to check they are realistic and recognisable 

See above. Our approach is consistent with LULUCF as far as is 
practicable, but because the specific land cover changes are not 
identified within the NEA data, we cannot adopt the change multipliers 
in UKNIR (2014). We do however use the same source data (Bradley 
et al. 2005) to derive our estimates. 

446 Equable climate 

Section 3.3.16 

p. 126 

Judith Stuart See previous comments about the use of these category cut-offs. Do 
they best fit the distribution of the data? 

We do not use category cut-offs in this version of the report, and 
present the carbon loss or gain instead. 

447 Equable climate 

Section 3.3.16 

p. 126 

Harriet Orr table 25 from Bradley? Need to provide ref at each mention Thanks- this has been rephrased to make it clear which tables we are 
referring to. 

448 Equable climate 

Table 27 

p. 127 

Iain Brown I don't agree with this table -For example need to distinguish between 
tilled land and permanent grassland for LULUCF 

I also think there are better ways of doing this conversion than 
differences between stocks as there is a need to include sequestration 
and emission rates as the IPCC and UK NAEI do 

We have now included specific carbon density values for arable and 
improved grassland. We previously adopted ‘enclosed farmland’ as it 
is one of the NEA broad habitat types. 

449 Equable climate 

Table 27 

p. 127 

Dave 
Thompson 

Round up to 2 decimal points Changed as requested. 



450 Equable climate 

Table 27 

p. 127 

Judith Stuart Use of this matrix will overestimate opportunity for C sequestration in 
soils. 

We have made a number of changes to the text and analyses in 
response to JS’s comments. We have included more emphasis in the 
text that the changes we estimate are to ‘equilibrium’ density: that is, 
they represent the final carbon density of the new land cover type and 
not necessarily as it will be in 2060. In response to these concerns 
(and that of the other comments on the table), we have conducted 
sensitivity analyses of the changes in carbon stock.  For these 
analyses we 1) removed all grid cells where the soil is classed as 
‘shallow’ or ‘shallow-intermediate’ (as per BGS definitions), and 2) 
removed all grid cells where the soil is classed as peat (also per BGS). 

451 Equable climate 

Table 27 

p. 127 

Judith Stuart Will half of the carbon be lost if grassland? Not moving to a mineral 
soil. 

See above. 

452 Equable climate 

Table 27 

p. 127 

Judith Stuart Not clear what the mechanism for C sequestration would be See above. 

453 Equable climate 

Table 27 

p. 127 

Judith Stuart To sequester C would require peat restoration and the evidence of 
feasibility is still being investigated 

See above. 

454 Equable climate 

Table 27 

p. 127 

Judith Stuart Only from arable See above. 

455 Equable climate 

Table 27 

p. 127 

Judith Stuart This seems high. Are the semi-natural grasslands used to generate 
this on organic soils? Achieving this carbon stock change through land 
use change alone is unlikely to be feasible. 

We have now separated the ‘enclosed farmland’ habitat type into 
‘arable’ and ‘improved grassland’ so the multipliers here have 
changed. The density of soil carbon on semi-natural grassland (32 
kg/m

2
) comes from Bradley et al. (2005), Table 6, and is for all soil 

types. Because ‘improved grassland’ and ‘semi-natural grassland’ are 
included in the same category in UKNIR (2014), we cannot compare 
the multiplier we use with the one in this report. We have included 
more discussion on the feasibility of different land cover changes. 

456 Equable climate 

Table 27 

p. 127 

Judith Stuart Presumably this is peatland restoration and not just a surface land use 
change. 

See above. 

457 Equable climate 

Table 28 

p. 127 

Dave 
Thompson 

There is surely a major difference between arable and pasture when it 
comes to soil carbon 

We have now included specific carbon density values for arable and 
improved grassland. We previously adopted ‘enclosed farmland’ as it 
is one of the NEA broad habitat types. 

458 Equable climate 

Table 28 

p. 127 

Judith Stuart Need to consider soil type as well as land cover. Otherwise C 
sequestration opportunities identified will require a soil change as well 
as a land use change. 

See #98 above. We have conducted two sensitivity analyses to test 
the sensitivity of estimates to soil type (and soil depth). 

459 Equable climate Judith Stuart See distribution of soil carbon for the soil types included in this 
category 

The density value we use for seminatural is a national average derived 
from the Bradley et al. database. So although the density of 



Table 28 

p. 127 

seminatural will be overestimated in some areas, it will also be 
underestimated in others. 

 

It is higher than that reported in CS (2007, for 0-15cm) because the 
density increases with depth. (We use the density values of 0-100cm 
and the Bradley data for 0-100cm). 

500 Equable climate 

Section 3.3.17 

p. 127 

Dave 
Thompson 

Re: we thus adapted our approach towards displaying the resulting 
maps 

What does this mean? 

We have changed these maps to represent potential change in carbon 
stocks; comment no longer applies. 

501 Equable climate 

Section 3.3.17 

p. 127 

Dave 
Thompson 

Re: we instead show ‘Opportunity maps’  

Just call them ‘risk and opportunity maps’? 

We have changed these maps to represent potential change in carbon 
stocks; comment no longer applies. 

502 Equable climate 

Section 3.3.17 

p. 127 

Dave 
Thompson 

Re sentence: Three of the scenario x  climate combinations… 

This sentence doesn’t make sense 

This has been removed as we now present maps of gain or loss 
instead; comment no longer applies. 

503 Equable climate 

Section 3.3.17 

p. 127 

Harriet Orr what is scenario x? This has been removed as we now present maps of gain or loss 
instead; comment no longer applies. 

504 Equable climate 

Section 3.3.17 

p. 127 

Judith Stuart Given these results and my comments above the analysis needs 
further consideration. 

We have made a number of revisions to the approach here, which we 
hope will address JS’s comments. 

505 Equable climate 

Section 3.3.18 

p. 128 

Dave 
Thompson 

This is all fine, but need to also provide some numbers and not just a 
series of maps.   

Presume you are able to quantify the amount of carbon gained/lost 
under the different scenarios in relation to the current day stocks. 

Changed as DT requested. 

506 Equable climate 

Section 3.3.18 

p. 128 

Dave 
Thompson 

Re: has had a positive impact on local  carbon stocks 

Why ‘local’? 

‘Local’ now removed. 

507 Equable climate 

Section 3.3.18 

p. 128 

Dave 
Thompson 

Our analysis would suggests that the relative implications for soil 
carbon management of the three scenarios are quite different.  
Although ‘Local stewardship’ and ‘Green and pleasant land’ would on 
paper at least  

& 

In ‘Local stewardship’ (Figure 46a,d), the emphasis on local timber 
production and sustainable agriculture has had a positive 

Changed as DT requested. 

508 Equable climate 

Section 3.3.18 

p. 128 

Judith Stuart The starting soil type and level of carbon present in these soils is also 
important. Multiplying an organic soil with a high multiplier 
overemphasises benefits. 

See #98 above. We have conducted two sensitivity analyses to test 
the sensitivity of estimates to soil type (and soil depth). 

509 Equable climate Judith Stuart Some of the habitats that are assumed to change land use and be Agreed- we have now made this proviso clear in the methods and 



Section 3.3.18 

p. 128 

brought into cultivation would not be supported by other local 
constraints. 

discussion sections. 

510 Section 3.3.19 

p. 128 

Harriet Orr Difference between low and high climate scenario doesn’t seem to be 
explained or references unless I missed it. 

New paragraph added to methods section. 

511 Equable climate 

Section 3.3.20 

p. 128 

Dave 
Thompson 

Re: lead to radically different  outcomes 

Difficult to tell if they are ‘radically’ different in absence of any numbers 

We have now presented the loss/gain in carbon under each of the 
scenarios, so this should be clearer. 

512 Equable climate 

Section 3.3.20 

p. 128 

Dave 
Thompson 

UK’s soil carbon stock: of key importance to global carbon budgets . 

Over-egging it a bit 

Text removed as DT suggested. 

513 Equable climate 

Section 3.3.21 

p. 128 

Iain Brown RE: first sentence 

There are more reliable methods available than this I think! 

We have made a number of changes to the method in this section. 

514 Equable climate 

Section 3.3.21 

p. 128 

Judith Stuart If no changes are made to the methodology this warning needs to be 
upfront. I would still question the indicativeness of the results. 

We have made the assumptions of our approach clear in the methods 
section, and have added further detail in the discussion section. We 
have also calculated alternative values for the carbon change whilst 
removing mineral soils. 

515 Equable climate 

Section 3.3.21 

p. 128 

Judith Stuart Or there at all Agreed- we have highlighted that site constraints and soil depth will 
limit the extent to which soil carbon changes may be possible in a new 
paragraph in the Discussion. We have also put these provisos upfront. 

516 Equable climate 

Section 3.3.21 

p. 128 

Dave 
Thompson 

Re: soil carbon of ~ 80%  

On average per km2? 

This figure applied to ‘Enclosed farmland’, which we have now split 
into ‘Arable’ and ‘Improved grassland’, so we now include the new 
figure instead. We have also specified the change in density to make it 
clear what we assume. 
 
Sentence reads: 

“For example, we assume a change of ‘Arable’ to ‘Woodland’ will result 
in a net increase in soil carbon of 13 kg / m2, or an increase of ~ 
108%”. 

517 Equable climate 

Section 3.3.21 

p. 128 

Dave 
Thompson 

Re: within the range 15 – 40%   

So why not just use lower assumptions than the ones you’ve put in 
Table 27?  Better to be conservative. 

The Laganière paper covers only afforestation changes. We use their 
estimate as an illustration of why caution is needed in the interpretation 
of the changes we calculate. We have included a new table of the time 
the changes could take to further emphasise this. We have also 
improved the methods section to make it clear that we are calculating 
the equilibrium carbon amounts under the NEA scenarios, rather than 
for 2060, i.e. they are maps of potential carbon rather than maps for 
2060. 

518 Equable climate 

Section 3.3.22 

p. 128 

Iain Brown Re: losses are often assumed to occur over shorter timescales than 
gains.  

Yes this is a key point especially due to disturbance 

Thanks- we have included more detail on how long changes to carbon 
content would take following losses or gains in a table from the 
LULUCF section in (UKNIR 2014). 

519 Equable climate Dave Re: ‘Therefore, it is certainly the case that planning any policy…’ Removed as DT requests. 



Section 3.3.22 

p. 128 

Thompson Take this out. We are not suggesting that land cover should be altered 
for ‘emissions mitigation’ 

520 Equable climate 

Figure 46 

p. 129 

Judith Stuart This looks highly unrealistic. Partly it will be choice of cut-off for 
different categories and partly issues with matrix of soil carbon change. 
Opportunities are just not that high on mineral soils. 

We have now added provisos to make it clear that we are talking about 
equilibrium changes in carbon stock, and have also added a table to 
illustrate how long such changes could take to occur. As part of two 
new sensitivity analyses, we have also recalculated the nationwide 
values after removing: a) shallow soils, and b) peats. We have also 
clarified the assumptions behind the method. 

521 Equable climate 

Figure 46 

p. 129 

Judith Stuart Care needed. Some of the land with high losses is unlikely to change 
land use due to other site constraints. 

Agreed- we have added this proviso as an additional paragraph in the 
Discussion. 

522 Equable climate 

Figure 46 

p. 129 

Dave 
Thompson 

Maps are too small to read properly We have now made them bigger. We would like to keep them all on 
the same page but are open to enlarging them further. 

523 Equable climate 

Section 3.3.23 

p. 130 

Dave 
Thompson 

Re section: Risks and opportunities to vegetation carbon from land 
cover change 

This section must be checked by FC before it can be published 

We have changed the titles to make them reflect what we did, but are 
open to them changing. 

524 Equable climate 

Section 3.3.23 

p. 130 

Dave 
Thompson 

Although not as critical to global carbon stocks, any changes Changed as requested. 

525 Equable climate 

Section 3.3.24 

p. 130 

Dave 
Thompson 

Re: mean vegetation carbon density   

What is the source for the mean densities?  Is it LCM? 

We have changed our approach here to align it with that taken by the 
NEA and LULUCF. We now derive our estimates of carbon density 
from the literature (Milne and Brown 1997). 

526 Equable climate 

Section 3.3.24 

p. 130 

Dave 
Thompson 

Re: We used these values to derive… 

As with the soil carbon multipliers, these need to be tested against the 
LULUCF NIR. 

See above. 

527 Equable climate 

Table 29 

p. 130 

Dave 
Thompson 

Re: Rough grassland, disregard 

Why is rough grassland disregarded when improved, neutral, 
calcareous and acid grasslands are included? 

See above. 

528 Equable climate 

Table 29 

p. 130 

Dave 
Thompson 

Re: Urban 

Could be an argument for including urban greenspace 

See above. 

529 Equable climate 

Table 29 

p. 130 

Iain Brown Where do these figures come from? Woodlands in particular seem 
dubious 

See above. 

530 Equable climate 

Table 30 

p. 130 

Dave 
Thompson 

Round up to 2 decimal points Changed as requested. 



531 Equable climate 

Section 3.3.26 

p. 131 

Dave 
Thompson 

Re: the effects of high or low climate change within them.    

This is not surprising because the NEA land use scenarios do not 
account for biophysical changes but only indirect changes in land use 
in response to climate change.  

So should not misinterpret to suggest that climate change will not itself 
have much of an impact on carbon stocks because neither NEA (or 
you) have done this analysis. 

Further text added to Discussion section. 

532 Equable climate 

Section 3.3.26 

p. 131 

Dave 
Thompson 

important summary point to draw out Thanks- we have expanded the summary further. 

533 Equable climate 

Section 3.3.26 

p. 131 

Dave 
Thompson 

Re: that “the difference in ecosystem services… 

Please check this quote. 

We have checked this and it is a direct quote from page 1200 from 
NEA (2011). 

534 Equable climate 

Section 3.3.27 

p. 131 

Dave 
Thompson 

What is a ‘climate variant’? ‘Variant’ changed to ‘version’ throughout. 

535 Equable climate 

Section 3.3.28 

p. 131 

Dave 
Thompson 

This is not a very informative summary of the findings. As with soil 
carbon, we need some numbers here to make the results meaningful. 

More summary text added. 

536 Equable climate 

Section 3.3.28 

p. 131 

Dave 
Thompson 

As with soil carbon, ‘Green and pleasant land’ saw suffered no net 
losses 

Changed as requested. 

537 Equable climate 

Section 3.3.28 

p. 131 

Dave 
Thompson 

Re: and the outlook under ‘World markets’ is similarly bleak 

Please avoid emotive language like this. Also don’t understand why it 
is ‘similar’ to GPL 

Sentences now read: 

“As with the soil carbon analyses, there were no net losses under 
‘Green and pleasant land’ at the gridcell level, and areas of potential 
gain under ‘World markets’ were small (totalling 15km2 for the low 
climate version, and 2,400km2 for the high climate version).”. 

538 Equable climate 

Section 3.3.28 

p. 131 

Dave 
Thompson 

Re: the tops  of the Scottish Highlands 

The peaks of the mountains? 

We have removed this sentence as it referred to the categorised areas 
of risk from the previous methodology. 

539 Equable climate 

Section 3.3.28 

p. 131 

Judith Stuart See my comments in the section on soil carbon about the other 
constraints that mean this land use change is unlikely. 

We have added similar provisos to this section. 

540 Equable climate 

Section 3.3.29 

p. 132 

Dave 
Thompson 

Re: for vegetation carbon content… 

Why have you used a different measure of carbon density?  And why 
are you only saying this here and not in the method section? 

We have now adopted the densities of Milne & Brown (1997), which 
are used in UKNIR (2014) and NEA (2011). 

541 Equable climate 

Section 3.3.29 

p. 132 

Dave 
Thompson 

Re: The key differences between the spatial maps 

This is concerning.  Only now are you introducing the fact that the NEA 
carried out similar analysis of changes in vegetation carbon stocks. 

See above. 



What was the reason for why you had to do it differently?   

You also discuss the NEA results without actually showing them, so it’s 
difficult for the reader to compare and reach their own view. 

Also: What is ‘driving data’? 

542 Equable climate 

Section 3.3.29 

p. 132 

Dave 
Thompson 

Re: and is probably the source of what discrepancy there is. 

I am seriously concerned now.  You need to include the NEA 
analysis/results and explain why you did it differently and why your 
analysis is more robust, assuming it is. Otherwise we will just stick with 
the NEA. 

Also: Using the term ‘probably’ sounds loose. 

See above. 

543 Equable climate 

Section 3.3.30 

p. 132 

Judith Stuart Please write as 'Defra' Changed (throughout) as JS requested. 

544 Equable climate 

Section 3.3.31 

p. 132 

Dave 
Thompson 

Feels a bit of an add-on We have re-written this to make it more integrated. 

545 Equable climate 

Figure 43 

p. 133 

Dave 
Thompson 

The keys for these charts (and the soil ones) are a bit confusing and 
not very well thought out.  Just change them to ‘gains or losses’ and 
they will be much easier to understand. 

Changed as DT requested. 

546 Equable climate 

Section 3.4.1 

p. 134 

Dave 
Thompson 

Re: unresolved questions on how the field of quantifying the carbon in 
the environment might develop in the next few years .   

Why not just keep it simple and say ‘raised a number of evidence 
gaps’ 

Changed as DT requested. 

547 Equable climate 

Section 3.4.1 

p. 134 

Dave 
Thompson 

so that researchers in agencies of Government, NGOs, academia and 
even  the general public can contribute towards its analysis 

Changed as DT requested. 

548 Equable climate 

Section 3.4.1 

p. 134 

Dave 
Thompson 

Delete last sentence  Changed as DT requested. 

549 Equable climate 

Section 3.4.1 

p. 134 

Judith Stuart What does this mean? JS’s comment referred to the last sentence, which has now been 
deleted. 

550 Equable climate 

Section 3.4.1 

p. 134 

Harriet Orr I’m not sure the first sentence is justified, I think there is a lot of 
research going on in this area already and I’m not sure this report 
really raises these issues that are reasonably well articulated already – 
suggest just flag that readily available carbon budgets from current 
land use would help others explore the effects of land use change. The 
last point is useful. 

We have adjusted the language here to reflect this point. 

551 Equable climate Dave 
Thompson 

Re: and almost nothing about more natural species in unmanaged 
contexts.   

Rephrased to make this clear. Sentence now reads: 

“Thus we know little about the passage of carbon through even the 



Section 3.4.3 

p. 134 

What are you actually referring to here? most studied vegetation ecosystems, and almost nothing about carbon 
budgets in unmanaged habitats, i.e. in unmanaged woodlands or 
scrub.”. 

552 Equable climate 

Section 
3.4.3/3.4.4 

p. 134 

Harriet Orr I think if you could show how sensitive estimate of carbon budget are 
to model estimate uncertainty you may have a point. Lots of research 
is underway to better understand and quantify carbon fluxes (e.g. 
carbon catchments project) and this is clearly important. However, how 
much research effort should go into this if we broadly know the 
answer...when is our quantification good enough? As I said earlier if 
these findings are based on your analysis I’m not sure you used the 
best models. You don’t discuss in detail the uncertainties or 
sensitivities so I think these arguments need to be more proportionate. 

We have used the example of the carbon catchment project as an 
example of how research can benefit from the monitoring we suggest. 

553 Equable climate 

Section 3.4.4 

p. 134 

Judith Stuart The current and projected sink is quantified/estimated in the LULUCF 
projections to 2050. 

Thanks, we have removed ‘unquantified’ here. 

554 Equable climate 

Section 3.4.4 

p. 134 

Judith Stuart I think this is a result of an issue with the matrix of soil carbon 
multipliers. 

We have removed the multipliers and these areas are still identified by 
the analysis as being important. 

555 Equable climate 

Section 3.4.4 

p. 134 

Dave 
Thompson 

Re: that lighter management 

Not sure what this means 

‘Lighter management’ changed to ‘less intervention’. 

556 Equable climate 

Section 3.4.4 

p. 134 

Dave 
Thompson 

Re: more total carbon stock in the vegetation 

Is this statement of fact based on the evidence? 

Reference to Forest Research (2012) inserted. 

557 Equable climate 

Section 3.4.4 

p. 134 

Dave 
Thompson 

There are very few if any ‘natural’ woodlands in the UK ‘Natural’ changed to ‘unmanaged’. 

558 Equable climate 

Section 3.4.5 

p. 134 

Iain Brown Re: specifically not tilling the land during this process, is 
undocumented. 

But no or low till has other benefits for adaptation 

Agreed- we have inserted a sentence here to reflect this. Sentence 
reads: 

“It has also been shown to have beneficial effects on soil quality and 
water retention that make it a useful for climate change adaptation 
(Derpsch et al. 2010).” 

559 Equable climate 

Section 3.4.5 

p. 134 

Judith Stuart See all the Defra funded research that has found limited opportunities 
for sequestering carbon in soils due to land management. The latest of 
which, which includes a literature review of the evidence is SP1105. 

Thanks- we have adjusted the arguments here to better reflect this 
research. 

560 Equable climate 

Section 3.4.6 

p. 134 

Iain Brown Re: specific approaches that can be taken to minimise soil carbon 
release when planting. 

We know that artificial drainage can be very damaging by lowering the 
water table and enhancing respiration 

New text added, sentence reads: 

“Clearly, release of soil carbon will be more likely for planting 
techniques (e.g. earth movement, tillage) or species that disturb the 
soil more, and particularly so where these techniques require artificial 
drainage, which lowers the water table and enhance respiration”. 



561 Equable climate 

Section 3.4.6 

p. 135 

Dave 
Thompson 

Re: 3.4.6 The UK’s forests contain an estimated 878 MtC 

Where does this figure come from?  It’s different to the ones provided 
in the tables earlier in the chapter and is not referenced?? 

Apologies, this was a typo. Changed to 213Mt. 

562 Equable climate 

Section 3.4.6 

p. 135 

Harriet Orr Do we have loess areas in UK with 2000mm of rainfall? – If so why not 
say where these are? If not how is this relevant? 

Areas of Dartmoor and South Wales are likely to have both. The study 
we refer to (Kirby et al. 2008) was not conducted in the UK, so to 
reflect the points in the next comment we have deleted this sentence. 

563 Equable climate 

Section 3.4.6 

p. 135 

Harriet Orr Laganiere appears twice if ref list – I haven’t checked any others. It is a 
meta-analysis but only includes 1 UK site in a coniferous forest so I 
think these statistics are also not necessarily very relevant or helpful – 
at the very least they need suitable caveats. 

Reference checked and reference to Laganière et al. (2010) qualified. 

564 Equable climate 

Section 3.4.6 

p. 135 

Harriet Orr Last half of last sentence – suggest delete or explain that it would be 
useful for policy planners to understand where the biggest wins might 
occur. We don’t manage our landscapes for carbon we probably 
manage them primarily for food but aspire to manage a whole suite of 
services and these need to be looked at together 

We have changed this sentence to focus on the research benefits of 
the experiments we propose, rather than the potential policy 
implications. Sentence now reads: 

“A recent global meta-analysis suggested that the land use prior to 
afforestation is the strongest control on its net carbon impact 
(Laganière et al. 2010), so experiments to assess which cover types (if 
any) sequester the most carbon when planted with trees would also be 
important.”. 

565 Equable climate 

Section 3.4.6 

p. 135 

Dave 
Thompson 

What is a loess area? This refers to a sentence which has now been deleted (see above 
comment from HO). 

566 Equable climate 

Section 3.4.7 

p. 135 

Dave 
Thompson 

Re: The danger is that, where effects from… 

Very confusing and poorly worded sentence 

We have divided this sentence up and improved the language here. 
Sentences now read: 

“It is possible that, where effects from the more ‘typical’ climate 
variables (e.g. mean temperature) are found to be less harmful (or 
even beneficial), actions to protect that asset are less likely to be 
prioritised. However, in reality the asset could face an unquantified, yet 
potentially substantial risk from ‘less typical’ climate variables.”. 

567 Equable climate 

Section 3.4.7 

p. 135 

Harriet Orr The impact of climate change on the frequency of extreme events such 
as intense rainfall are not certain although we expect more rain that 
falls to be intense rain. The discussion about ‘typical climate’ sounds 
really odd – we don’t experience typical climate. Climate describes the 
weather we typically get...I think it just needs rewriting. I suspect you 
mean something like less frequency or perhaps you just mean very 
heavy rain? 

See above for new sentences. 

568 Equable climate 

Section 3.4.9 

Harriet Orr I think this conclusion is really an opinion not borne out by the work 
presented. For example I would like to know whether the difference 
between annual satellite based surveys is bigger or smaller than the 
uncertainty associated with the precision and accuracy that satellite 
based surveys provide about habitat distribution. Studies that have 
been undertaken comparing field survey with Landcover and satellite 
based survey suggest the errors are very large. I’m not sure why the 
authors feel their work presented here supports this. 

We have added text to reflect the proviso in the example. Text reads: 

“…and the error associated with mapping the land cover would have to 
be substantially lower than the size of the changes in cover it would be 
required to detect”. 



569 Equable climate 

Section 3.5 

p. 136 

Dave 
Thompson 

Very poor section We have rewritten this section extensively. 

570 Equable climate 

Section 3.5.1 

p. 136 

Harriet Orr Is this a fantastic example? I would avoid this sort of language. I don’t 
think you mean ‘net sink’ in this context I think you mean that 
emissions in land have declined? But also explain why this is relevant 
to a study of the risks to C loss from soil erosion and land use change? 

We have now removed this sentence. 

571 Equable climate 

Section 3.5.1 

p. 136 

Dave 
Thompson 

Re: first sentence 

This is really not necessary and totally out of scope. Delete. 

Changed as DT requested. 

572 Equable climate 

Section 3.5.1 

p. 136 

Dave 
Thompson 

What submission?   We have now removed this sentence. 

573 Equable climate 

Section 3.5.1 

p. 136 

Dave 
Thompson 

No other sector can be a sink? We have now removed this sentence. 

574 Equable climate 

Section 3.5.1 

p. 136 

Dave 
Thompson 

Delete last sentence - This is inappropriate language for a technical 
report. 

We have now removed this sentence. 

575 Equable climate 

Section 3.5.1 

p. 136 

Welsh 
Government 

Page 136  section 3.5.1  UK cuts in emissions could be due to 
outsourcing industry /manufacturing to  e.g. China-therefore this does 
not resolve the Global emission problem. 

We have now removed this sentence. 

576 Equable climate 

Section 3.5.1 

p. 136 

Judith Stuart It is the only part of the GHG in which sinks are permitted to be 
included! 

We have now removed this sentence. 

577 Equable climate 

Section 3.5.1 

p. 136 

Harriet Orr Is this a fantastic example? I would avoid this sort of language. I don’t 
think you mean ‘net sink’ in this context I think you mean that 
emissions in land have declined? But also explain why this is relevant 
to a study of the risks to C loss from soil erosion and land use change? 

Duplicate of comment above. 

578 Equable climate 

Section 3.5.2 

p. 136 

Harriet Orr FF1 cycle 1 (not defined or explained) – not discussed in the report but 
presented in the conclusions why? 

Now defined and explained (reference to relevant report section also 
included). Sentence now reads: 

“The emissions from the UNFCCC LULUCF sector have remained 
relatively static in recent years (UKNIR 2014), although the estimate 
for forest carbon will increase following inclusion of the new Forestry 
Commission National Forest Inventory Cycle 1 data (See Section 
3.2.2.).”. 

579 Equable climate 

Section 3.5.2 

p. 136 

Harriet Orr Is not a conclusion – perhaps should have been in a discussion 
section about limitations of data. These conclusions should be about 
what was found in this study 

We have rewritten this paragraph (and section) extensively. 



580 Equable climate 

Section 3.5.2 

p. 136 

Judith Stuart Significant changes in methodology are being introduced. There is also 
an inventory improvement programme and DECC funded research to 
include wetland drainage and rewetting to be included in future. 

We have removed reference to the methodology here. 

581 Equable climate 

Section 3.5.2 

p. 136 

Dave 
Thompson 

What is NFI Cycle 1 data See HO comment above. 

582 Equable climate 

Section 3.5.2 

p. 136 

Dave 
Thompson 

Please rephrase: providing false assurance that all is well 

& 

although existing surveys and inventories were working fine 

& 

considered by the readership of this report . 

Changed as requested. 

583 Equable climate 

Section 3.5.2 

p. 136 

Dave 
Thompson 

Re: more needs to be done. 

What and by whom?? 

We have rewritten this paragraph (and section) extensively 

584 Equable climate 

Section 3.5.2 

p. 136 

Judith Stuart Up to date data is used where available We have removed reference to the methodology here. 

585 Equable climate 

Section 3.5.3 

p. 136 

Harriet Orr I don’t know why this statement is here We have rewritten this paragraph (and section) extensively 

586 Equable climate 

Section 3.5.3 

p. 136 

Dave 
Thompson 

Delete first sentence  We have rewritten this paragraph (and section) extensively 

587 Equable climate 

Section 3.2.14 

p. 109 

Welsh 
Government 

Page 109 Table 22.  The Wales target is incorrect – it refers to a 
former ‘aspirational target’ rather than an accepted WG target, and this 
was to be achieved by 2030 not 2020.  The target is currently being 
reviewed and we would hope to have a new figure in time to be 
included in this report. 

Thanks- we have adjusted this in the table and the text to make this 
clear. 

588 Equable climate 

 

Dave 
Thompson 

Why did develop a different estimate of the vegetation carbon stock to 
FC’s 2014 estimate?  The rationale for this should be clearly 
explained. 

We have removed this estimate from the report, and now use FC’s. 

589 Equable climate Dave 
Thompson 

Could you clarify the point of the global vegetation models?  I’m having 
difficulty seeing what this section is adding to the analysis, as the 
conclusion appears to be that they are not informative at the UK scale. 
But even if they were, what would they be telling us?   

We have removed this section, and will follow up on the reasons why 
in more detail once the report has been delivered. 

590 Equable climate Dave 
Thompson 

Some concerns over the soil erosion modelling as it doesn’t account 
for land use and it looks to be significantly over-estimating the risk. 

We have removed this section, and will follow up on the reasons why 
in more detail once the report has been delivered. 

591 Equable climate Dave 
Thompson 

Some concern that the approach taken by the NEA to estimate 
changes in carbon stocks under each of their scenarios is not 

We now adopt the vegetation densities of UKNIR (2014) and NEA 
(2011). 



explained until the discussion section.  This needs to be shown earlier 
and the rationale for taking a different approach needs to be explained 
and perhaps show the NEA’s analysis alongside the new approach. 

592 Equable climate 

Section 3.6.1 

p. 136 

Dave 
Thompson 

Re: due to data limitations   

If the above analysis does what I’ve asked and provides quantified 
estimates of the amount of carbon either lost or gained under the 3 
NEA scenarios, then there is data to provide a valuation of. 

We have changed the NEA sections as per DT’s request, and valued 
them. 

593 Equable climate 

Section 3.6.1 

p. 136 

Harriet Orr I think it is questionable that the inability to quantify carbon change is 
all about data limitations. You could have made some broad 
assumptions and used these to test the valuation approach and 
indicated the uncertainties but I don’t know what was agreed with the 
project steering group. 

We have now valued these gains/losses as per above. 

594 Equable climate 

Section 3.6.9 

p. 139 

Dave 
Thompson 

I don’t really understand why you’ve not been able to do this when 
you’ve got the data on changes in carbon stocks under each of the 
NEA scenarios. 

We have now valued these gains/losses as per above. 

595 Equable climate 

Valuation 

Dave 
Thompson 

I don’t understand why it has not been possible to estimate the 
cost/benefit per km grid square in changes to carbon stocks under the 
3 NEA scenarios, as this analysis has been done? 

Maps of carbon loss/gains under NEA scenarios now included. 

596 Wildlife Georgina 
Mace 

The wildlife modelling uses one approach and the results are quite 
robust. But there is a lively debate about how to model species shifts 
and extinction risks from climate change, which should be reflected 
here through better explanation of what outcomes are being modelled 
(range shifts and distributions) and why these matter. Then what are 
the uncertainties in the modelling approach, what might be missed or 
exaggerated across species, trait groups, habitats etc. 

Clarification on what exactly is being modelled, i.e. changes in 
potential climate space available to species has now been included in 
the text. In addition we have now included uncertainty maps in of 
extinctions (4.4.9) and colonisations (4.4.13) We have now also 
included a summary of the modelling process (4.3.1 and 4.3.2) 

597 Wildlife Mike 
Morecroft 

It would be useful to highlight why the higher scenario doesn’t show 
proportionately more change – many species have already reached 
the north of Scotland at the earlier.  More broadly uncertainty will 
increase at higher change scenarios 

This has been noted in the text and caveat section (4.9.2) 

598 Wildlife Mike 
Morecroft 

Caveat needed: species without European distribution data are likely 
to be subject to greater errors 

This has now been included in the caveat section (4.9.2) 

599 Wildlife Mike 
Morecroft 

This is all about potential distribution / climate space – not actual 
distribution.  Many species will not move as fast.  This will have 
implications for others.  E.g. if southern distribution limit is actually 
determined by ability to compete rather than ability to survive, species 
may hang if new competitors don’t arrive.  On the other hand species 
may not be able to colonise new areas if their food species don’t move 
so quickly. 

Clarification on what exactly is being modelled has now been included 
throughout the text. 

600 Wildlife Mike 
Morecroft 

Agree with Sarah’s point about colonists from central Europe filling the 
‘gap’ in southern England.  Also non-natives from other parts of the 
world that arrive through people’s actions in transporting them. 

We have also included more details highlighting that this analysis does 
not included species moving polewards from out with GB & NI 

601 Wildlife Mike 
Morecroft 

Agree also about the refugia issue - large scale modelling doesn’t pick 
up more local scale factors 

The issue of refugia has now been included within the caveat section 
(4.9.2) 



– see report here 
http://publications.naturalengland.org.uk/file/6349270953230336  

602 Wildlife Mike 
Morecroft 

To amplify the point about the ‘risks and opportunities’ work.  The work 
in this project is based work carried out as part of a much bigger 
contract that Colin worked on which was funded by NE – please make 
sure this is acknowledged.  The report should be out any day now and 
I’ll send it on. 

Reference to this earlier work has now been included in the approach 
section (4.2.3) 

603 Wildlife 

Section 4 

Rebecca 
Clark 

Valuation sections in sections 2 and 4. It is important that these remind 
the reader of the need to consider value transfer criteria when 
considering whether values from previous studies could be used. 

We have referred to the relevant guidance (including the need to 
consider value transfer criteria) in Section 1 (Introduction) . We have 
also added some more text into Section 4 on some of the challenges in 
applying value transfer techniques specifically in relation to estimating 
non-use values for wildlife. 

604 Wildlife Ian Holman, 
Cranfield 

The authors should be explicit within the approach and model results 
regarding how many of the >4000 species were modelled on the basis 
of UK distribution data alone (all non-bird and plant species?).  The 
reliability of the models for these species when outside of their 
calibrated 'climate-space' during the climate change simulations should 
be discussed. 

This has now been clarified - birds and plants were the only groups for 
which the modeling process used European distribution data. 

605 Wildlife 

Section 4.1.3 

 

Emma 
Phillimore 

Could be construed as misleading- it is not comprehensive, it is about 
possible changes in climate space, and it is restricted to 4,000 
species- a lot of which seem to be invertebrates. 

This sentence has now been altered (4.2.3) 

606 Wildlife 

Section 4.2.1 

Harriet Orr  Can you explain why climate data were not available for some cells This has now been explained (4.3.3) 

607 Wildlife 

Section 4.2.2 

Iain Brown Re: first sentence  

Actually this period was one of change too, particularly for bioclimatic 
indices in the UK, so I am not sure this argument holds. Better just to 
use it as a baseline 

This sentence  has not been altered (4.3.4) 

608 Wildlife 

Section 4.2.5 

Harriet Orr  it might help the reader to insert the word ‘alternative’ before 
‘probabilistic projections’ 

This has now been included (4.3.7) 

609 Wildlife 

Section 4.2.5 

Harriet Orr  good to see a clear description of these data and why you used them 
well done, many people struggle to do this well. 

Noted 

610 Wildlife 

Section 4.2.7 

Harriet Orr need to provide web link or ref for CRU data This has now been included (4.3.9) 

611 Wildlife 

Section 4.2.8 

 

Emma 
Phillimore 

Justify inclusion of these bioclimatic variables, we had difficulties 
showing relationships between weather variables and species 
frequency and abundance in Bicconet. 

We have now included references relating relationships between 
bioclimatic variables and species distribution (4.3.11) 

612 Wildlife 

Section 4.2.9 

Harriet Orr please explain why 5OC threshold was chosen I assume it’s a 
standard for GDD but useful to say so 

This is a standard method and additional text is now included (4.3.13) 

613 Wildlife 

Section 4.2.9 

Iain Brown Re: the soil water balance  

Not clear whether it uses evapotranspiration in calculating the water 

Yes, the bucket model by Prentice et al. (1993) takes into account 
evapotranspiration. This has now been included (4.3.13) 

http://publications.naturalengland.org.uk/file/6349270953230336


balance? 

614 Wildlife 

Section 4.2.14 

Harriet Orr Sentence including logit. I think a sentence to explain why you used 
this would help here e.g. essentially what this function achieves 

This has now been included (4.3.18) 

615 Wildlife 

Section 4.3.1 

Harriet Orr A bit more interpretation of the graphs would help the reader so for 
figures 52-54 explain that if the range had a positive logit value it is an 
overall range expansion etc. 

This has now been made clearer (4.4.1) 

616 Wildlife 

Section 4.3.1 

Iain Brown Re: the mean proportional range interpretation? In addition to other comments, this figure and text has now been 
altered (4.4.1, 4.4.2, Figure 52) 

617 Wildlife 

Figures 52-55 

Harriet Orr explain that the colours relate to different taxonomic groups Now included (Figure 52) 

618 Wildlife 

Figure 52 

p. 146 

Emma 
Phillimore 

Figure 52- as an indicator is not accessible to a non specialist 
audience and will need explaining, especially  what ‘logit’ on the y axis 
means. Perhaps 2 lines to explain the figure would help? 

This figure and associated text has now been changed (4.4.3) 

619 Wildlife 

Figure 55 

Harriet Orr this is a really important finding Noted 

620 Wildlife 

Section 4.3.4 

Emma 
Phillimore 

Refers to plants and bryophytes underpinning ecological networks, 
which is  not quite right. 

Text in 4.4.4 has now been altered 

621 Wildlife 

Section 4.3.4 

Harriet Orr I think this chapter could be widely read by people with less specialist 
knowledge so a bit more help with terms would allow more people to 
understand the work. Please explain ‘primary producer’, trophic level 
and also explain that bryophytes are mainly liverworts and mosses; 
omnivore/carnivore etc. 

Why might omnivores and carnivores be less sensitive? 

Additional text has now been included to help explain this section 
(4.4.4 and Figure 54) 

622 Wildlife 

Section 4.3.4 

Iain Brown Re: first sentence 

Potentially useful finding 

Noted 

623 Wildlife 

Section 4.3.6 

Iain Brown Re: Areas likely to see most local extinctions heading 

This is a very local interpretation of extinction! 'Species loss' may be 
better 

The text in this section has now be altered (4.4.6) 

624 Wildlife 

Section 4.3.6 

Welsh 
Government 

Section 4.3.6 With ref to extinction probability should it be suggested 
that the UK be focusing on conserving species that are unique within 
areas of high risk extinction? 

If ‘unique’ species are those only found within high risk areas, then not 
necessarily as it will be species dependent - here, extinction risk 
doesn’t relate to individual species. 

625 Wildlife 

Section 4.3.6 

Emma 
Phillimore 

I am concerned about the use of the term ‘extinctions’ and suggest that 
‘local losses’ would be more appropriate. 

We have kept the term 'extinctions', but have highlighted that this 
refers to 'local loses' or 'local extinctions' 

626 Wildlife 

Section 4.3.6 

Iain Brown Re: last sentence 

? explanation 

This section has now been altered (4.4.6) 

627 Wildlife 

Section 4.3.7 

Iain Brown First sentence – convoluted  Following additional comments the text in this section has now been 
changed (4.4.7) 

628 Wildlife Iain Brown Seems reasonable but what about land use? These models do not explicitly include land use change as a variable, 



Section 4.3.8 but can separate climate variables vs other variables which may 
include land use change. 

629 Wildlife 

Section 4.3.10 

Emma 
Phillimore 

We do not know if the community shift will  be ‘ significant’. This text has now been changed (4.4.14) 

630 Wildlife 

P152 (4.3.11) 

Ian Holman, 
Cranfield 

Can the authors explain why NNRs should seemingly be more robustly 
located (in terms of lower extinctions) than SPAs, SSSI and National 
Parks; or is it a modelling artefact.  Without such a process-based 
explanation, the credibility of Figure 62 is questionable 

Results on NNRs have now been excluded from the report 

631 Wildlife 

P152 (4.3.11) 

Iain Brown Re: last sentence explanation? The text and figure in this section have now been altered  and more 
explanation now included (4.5.1 and Figure 63) 

632 Wildlife 

Figures 57, 58, 
59, 60 

Harriet Orr Can you explain the probability numbers e.g. does 0.39 mean 
something like 39%? People may make their own interpretation and be 
wrong. 

Text in these figure, captions and text have now been altered and 
made consistent (percentages) 

633 Wildlife 

Figure 61 

p. 153 

Emma 
Phillimore 

Needs explaining, it is not accessible to a non-technical audience. It 
should be noted that the extinction and colonisation figures have 
different scales of axis- so should not be compared at a glance.  Also it 
may help to add a reference line so it is easy to compare between 
figures in extinction or colonisation columns. 

This figure has now been altered along with text to help explain it (4.4) 

634 Wildlife 

Section 4.3.13 

Harriet Orr define NNR add to para 4.3.11 NNR (National Nature Reserves) have now been excluded from the 
results, but other protected area networks have been defined (4.5). 

635 Wildlife 

Section 4.3.13 

Emma 
Phillimore 

Zonation analysis- what is this why was it done and how?  Comments 
about protection of all UK wildlife- by whom?  What does optimise 
protection of all UK wildlife mean? Without habitat management and 
reducing other pressures this is inaccurate. I suggest it is worded as to 
provide opportunities to reduce local losses and increase colonisations 
in response to change in climate space or something like that.  Again 
the caveats need to be clear as it does not allow for changes in habitat 
etc. 

A new section on Zonation has been included in the methods (4.2.21 
and 4.2.22). We have also included more text explaining the concept 
of how these results could be used, i.e. potentially identify new areas 
to expand existing protected area or create new protected areas (4.5.1 
and 4.5.2) 

636 Wildlife 

Figure 62 

p. 154 

Emma 
Phillimore 

not readily accessible, and could benefit from some explanation and a 
caveat in the caption. It will not necessarily improve overall species 
protection, but it is useful to think about where we might improve the 
network to allow to responses to change in climate space. 

This has now be changed see section 4.5 

637 Wildlife 

p. 155 

Harriet Orr I think I only just realised you were looking at the 2080s – please 
explain somewhere why this time period and not 2020s, 2050s say. 
Also given the sensitivity to 2oC change how do you think using an 
earlier time period might have affected the results? 

An explanation has now been included (4.7.1) 

638 Wildlife 

Section 4.4.1 

Iain Brown Re: last two sentences 

Again is this because colonisation by non-UK species is excluded? 

An explanation has now been included (4.7.1) - species reaching  the 
far north of Scotland under the low scenario are unable show further 
change under higher scenarios  

639 Wildlife 

P157 (4.4.2) 

Ian Holman, 
Cranfield 

Similarly, an explanation of the relative sensitivity to MTCOI vs. 
cvTemp vs. SoilWater between the species groups would increase 
confidence in the underlying models 

We have now included more explanation of this figure and relative 
sensitivity of species groups 



640 Wildlife 

Section 4.5.1 

Iain Brown Re: bullet two 

This needs caveating based upon the method I think (as with bullet 
below) 

Following other comments, additional caveats have  now been 
included (4.9.2) 

641 Wildlife 

Section 4.5.1 

Iain Brown Re: fifth bullet 

any explanation? 

NNRs have now been excluded from the analysis 

642 Wildlife 

Section 4  

Box 2 

p. 159 

Rebecca 
Clark 

The information in this box mixes estimates of economic value in terms 
of impact on welfare with contribution to the economy. The former is 
compatible with the valuation approached adopted in the other 
sections of the report. The latter is not. Also, some of the data that are 
presented are not assessments of economic impact, they are 
estimates of the contribution to the economy that do not include a 
baseline that can be used to assess impact (as is the case concerning 
the data on angling and shooting). It would seem most appropriate to 
remove the data on impacts on employment, GVA, expenditure, 
revenue etc. If these data are retained, clear explanation is needed as 
to how they differ from estimates of impacts on welfare and the 
difficulties in using them to assess impact if no baseline data are 
available. 

Removed data relating to employment, GVA, expenditure and 
revenues. Have retained data on participation rates simply as an 
illustration of the size of the population that currently benefits from 
recreational activities that are supported by wildlife. 

643 Wildlife 

Section 4  

Box 2 

p. 159 

Rebecca 
Clark 

The title needs to be revised to make it clear that the box presents 
summaries of some examples. 

Revised title to "Some examples of the contribution of wildlife to the 
value of tourism and recreation" 

644 Wildlife 

Section 4  

Box 2 p. 160 

Rebecca 
Clark 

Please add an explanation as to what the figures are that are 
presented in monetary units. Also, specify the time period that they 
apply to. 

Have removed monetary figures so this comment no longer applies. 

645 Wildlife 

Section 4.6.4 

Rebecca 
Clark 

What is needed for the purposes of this study is estimates of use 
values (in terms of the impact on welfare) of changes in the 
populations and diversity of wild species. Though techniques are 
available to do this, collection of the data is expensive and there is 
limited existing evidence available. There are more data on 
expenditure etc associated with recreation, but that does not provide 
what is needed here. Please revise the text to reflect this. 

Section 4.6.4 (in original version) relates to non-use values. I have 
reconfigured the text to try and make clearer the approaches to (and 
challenges associated with) valuing each of use and non-use values. 
Have also added reference to value transfer and the fact there is a 
paucity of suitable evidence from which to derive reliable estimates of 
the value of changes in species distribution and also noted that, 
although no-use values are difficult to estimate, what we are really 
interested in here is use values as we are not looking at total species 
extinctions so the species will exist somewhere on the UK landscape 
and therefore their non-use values are unlikely to change significantly. 

646 Wildlife 

Section 4.6.7 

Rebecca 
Clark 

Second sentence: please specify the geographical area that these 
estimates apply to 

Have clarified that these are UK-wide estimates (this is now para 
4.6.8) 

647 Wildlife 

Section 4.6.9 

Emma 
Phillimore 

Assumes that species only respond to weather- natural adaptation 
such as phenotype or behaviour, predator- prey interactions, life 
strategies. 

Have amended wording to say that the ability of wild species to adapt 
to changing weather patterns is, at least in part, affected by the way 
land, in particular semi natural habitat, is managed 

648 Wildlife valuation 
generally 

Georgina 
Mace 

The discussion of valuation is rather muddled and uninformative and I 
am not sure of the value of including it. The valuation of pollinator loss 
comes from losses to food production not to wildlife. The main 

The valuation section has been included in response to the 
requirements set out in the TOR. The SG has debated the merits (or 
not) of including it and for this reason it was agreed to focus on 



economic values of species and ecological communities come from 
recreation – see Bateman et al 2013 and related work in the NEA and 
NEAFO. 

presenting a review of value estimates for key economic species. 
Given the partial picture that this would provide, it was subsequently 
agreed that the valuation chapter should focus on setting out the 
challenges associated with valuing wildlife and what would be needed 
to derive reliable monetary estimates. We have reworked the narrative 
in this section to try and improve the logic flow. Agree that the value of 
pollinator loss comes from losses to food production (amongst other 
things as set out in Box 2). We have treated pollinators as wildlife 
species and therefore the intention of this section is to estimate the 
value  (which happens to be measured through crop productivity) that 
would be at stake if biotic pollinators were to disappear altogether. We 
acknowledge that this is a highly unlikely situation.  Given the 
difficulties in valuing wildlife, it is not possible to say which elements of 
total economic value are highest. The work by Bateman et al considers 
the recreational value associated with natural/semi-natural habitats 
(rather than wildlife per se) - it is not possible to disaggregate the 
contribution of the presence of wild species to recreational value from 
that of other features of those habitats (aesthetics, opportunities for 
recreation provided by footpaths, etc.). We reference the work of 
Bateman et al and the UKNEA-FO (in relation to both recreation and 
biodiversity) but also say that using the recreational values would 
overstate the value of wild species. The biodiversity module (within the 
UKNEA-FO) does not go as far as valuing wild species because of the 
inherent difficulties in doing so. 

649 Overview/ 
summary of 
findings 

Dave 
Thompson 

Add overview/summary of findings A summary has now been included. 

 


