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This report presents progress in a Rapid Evidence Assessment (REA) to address the 
question “Can land use and land management make a difference to water availability under 
conditions of climate change?”  The report presents the draft list of articles for review at full 
text. 
 
This project is commissioned by the Department for Environment, Food and Rural Affairs 
(Defra) and co-funded by Defra and the Natural Environment Research Council (NERC).  It 
represents a continuation of activity initiated under the Environment Sciences to Services 
Partnership (ESSP).  The ESSP is a joint initiative between the British Geological Survey 
(BGS), Centre for Ecology and Hydrology (CEH), Defra, Environment Agency, Met Office, 
NERC and Ordnance Survey. 
 
The REA team is based at the Centre for Ecology & Hydrology (CEH).  The team is lead by 
David Boorman and includes Helen Houghton-Carr and Kay Heuser.  James Miller has 
provided advice and guidance to the team. 
 
The REA team reports to a Project Board which is lead by Henry Leveson-Gower (Defra) 
and includes David Boorman (CEH), Ian Holman (Cranfield University), Andrew Hughes 
(British Geological Survey; BGS), David Seccombe (Environment Agency; EA) and Rob 
Soley (AMEC). 
 
 
The time frame for this REA requires the Project Board to feedback comments on draft 
documents within 1 week of receipt.  Comments should be emailed to David Boorman 
dbb@ceh.ac.uk.  Lack of feedback within that period will be assumed to indicate approval. 
 
At this stage of the REA, there is an opportunity for each Project Board member to put 
forward any additional articles considered relevant to the review – a maximum of three per 
Board member - such as grey literature or specialist papers not uncovered by the search 
strategy.  These additional papers will enter the process at the final stage.  However, they 
must contain original evidence, not just assertion or opinion, or espouse best practice, 
without evidence.  Similarly modelling studies that only explore simulated changes without 
supporting data cannot supply evidence.  Evidence can only be included once: different 
papers referring to the same data, or repeating results from other papers, do not represent 
additional evidence.  Please remember these points when nominating additional articles. 
 
The deadline for nomination of additional articles (up to three per Project Board member), is 
21st June 2013. 
 
 
 

mailto:dbb@ceh.ac.uk�


Land use, climate change and water availability: Phase 2a List of articles for review at full text 
 

iv 
 

[blank page] 
 
 
 



Land use, climate change and water availability: Phase 2a List of articles for review at full text 
 

v 
 

Contents 
 
 
 Forward iii 
   
 Contents v 
 Glossary vi 
   
1. Introduction 1 
 1.1     Background 1 
 1.2     Discussion of Project Board comments on the Draft REA Protocol 1 
 1.3     Structure of this report 2 
   
2. Progress to date 3 
 2.1     Search strategy 3 
 2.2     Initial list of articles 3 
 2.3     Articles with relevant titles 4 
 2.4     Articles with relevant abstracts 5 
   
3. Next steps 6 
 3.1     Invitation to Project Board to nominate articles 6 
 3.2     Assessing the quality 6 
   
4. References 7 
   
 Appendix 1     List of articles to review at full text 8 
   
List of figures  
2.1 Process for refining the search 5 
   
   
List of tables  
2.1 Search terms for online databases 3 
2.2 Search terms for organisation websites and the internet 4 
2.3 Search inclusion criteria used in the REA 5 
 
 



Land use, climate change and water availability: Phase 2a List of articles for review at full text 
 

vi 
 

Glossary 
 
 
Online databases and websites 
 
BIOSIS Life and biomedical sciences.  Part of Web of Knowledge. 

http://apps.webofknowledge.com/ 
Google Web search engine for any publically available online literature. 

www.google.co.uk 
Google Scholar  Web search engine for “scholarly” literature. 

http://scholar.google.co.uk/ 
MEDLINE US National Library of Medicine database.  Part of Web of 

Knowledge.  http://apps.webofknowledge.com/ 
Scopus Scientific, technical, medical, and social sciences (including arts 

and humanities).  www.scopus.com 
Web of Knowledge Academic citation indexing and search service combined with web 

linking.  http://apps.webofknowledge.com/ 
Web of Science Sciences, social sciences, arts and humanities.  Part of Web of 

Knowledge.  http://apps.webofknowledge.com/ 
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1. Introduction 
 
 
1.1 Background 
 
A Rapid Evidence Assessment (REA) is being carried out to review the evidence that 
interactions between climate change and land use and management can affect water 
availability.  The REA aims to capture as unbiased and comprehensive a sample as possible 
of published literature to provide an overview of the available evidence.  Houghton-Carr et al. 
(2013) present the protocol detailing the REA objectives and the process that is being 
undertaken to complete the REA.  The protocol discusses the question that guides the scope 
of the review, the strategy for the search, refinement and extraction of evidence, and the 
subsequent synthesis of that evidence.  Expert opinion is not being used to force the 
outcome of what is effectively a systematic literature search in any particular direction. 
 
The time frame for this REA is 14 weeks.  This is comprised of two weeks to develop the 
protocol, eight weeks to conduct the review, the preliminary results of which will be 
presented at a stakeholder workshop on 1st July 2013, and a further four weeks to finalise 
the review results and complete the associated report. 
 
 
1.2 Discussion of Project Board comments on the Draft REA Protocol 
 
The search strategy presented in the REA protocol was developed through discussion within 
the REA team, in depth analysis of the question, some initial scoping, and feedback from the 
Project Board.  The Project Board comments covered a wide range of ideas as to how the 
protocol might be improved.  Several of these were easy to address by modifications to the 
search terms presented in Table 3.1 of that document.  Regarding the five-part search string 
(P1 to P5): 
 
• There were comments about the two distinct elements for surface water and 

groundwater (P1), and whether the terms associated with these in P2 should apply 
equally to both.  In addition, there was an issue around “groundwater” and “ground 
water”.  The two elements have now been combined and the P1 string modified to 
“*water*”. 

 
• Additional elements have been added in P2 so that it now includes discharge and soil 

drainage.  “watertable” has been added in addition to “water table”. 
 
• The “water availability” and “water quantity” terms in P3 have been made more generic 

to pick up more articles e.g. also include “availability of water”, “water resource* 
availability”, etc. 

 
• P5 has been changed to include “chang*” and “differen*” in addition to “increas*” and 

“decreas*”. 
 
The issue, raised by the Project Board, around the term “water availability” in P3 is 
interesting.  It is in the title of the project and in the primary question that is the basis of the 
project objective, so it is difficult to exclude the term despite the increasing appreciation that 
precisely what this term means is uncertain.  It is proposed to retain the term “water 
availability”, generalised as described in bullet 4 above, in addition to the term “water 
quantity” and see what emerges from the search. 
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There was also a suggestion that the principal reason for a change in water availability is a 
change in evaporation (including evapotranspiration).  However, the search is intended to 
identify all mechanisms that might affect components of the water balance, including those 
that might speed up the flow of water (e.g. soil crusting) or slow it down (e.g. blocking 
drains). 
 
Some suggestions were very specific e.g. the effects of particular crops.  However, the 
primary question does not reflect this (although it would have been easier to approach a 
study that was limited in its approach in this way) and, as it is, the search refers to fairly 
general land use and land management interventions, within the constraints identified in the 
REA protocol. 
 
The question of scale, raised by the Project Board, is also an interesting one.  There is 
nothing in the search that explicitly specifies a scale: the search uses what the REA team 
consider to be the best, neutral, terms.  It is recognised that land use and land management 
take place at the small scale, and perhaps have a local effect, but these effects may still be 
apparent or significant at a larger (catchment) scale.  It will be interesting to see what the 
search reveals.  Presumably, the separate literature search being undertaken in Task B (on 
developing a range of plausible future land use, land management and growing season 
changes) can focus on whichever scale is considered most appropriate at that stage of the 
project. 
 
 
1.3 Structure of this report 
 
After this introductory section, Section 2 describes application of the REA protocol and 
reports on progress to date.  Section 3 describes the next steps and invites the Project 
Board to nominate additional articles for consideration.  The list of articles for review at full 
text is presented in Appendix 1. 
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2. Progress to date 
 
 
2.1 Search strategy 
 
The REA protocol defines a search strategy which aims to capture an unbiased and 
comprehensive sample of published literature relevant to the primary question within the 
timeframe of the REA.  Articles identified by the search are managed using EndNote X6.  
The search is limited to the English language.  No restrictions are applied regarding the year 
of publication or location (country). 
 
 
2.2 Initial list of articles 
 
To generate an initial list of articles, the online databases Scopus and Web of Knowledge 
(comprising Web of Science, BIOSIS and MEDLINE) were searched using the topic search 
strings in Table 2.1 (where * denotes a wildcard).  Search terms within each group were 
combined using the Boolean OR operator, and between groups using the Boolean AND 
operator.  The online database search identified 1192 articles.  This list of articles is 
available on request, either as article authors and titles in an Excel spreadsheet, or as an 
EndNote X6 folder which also includes article abstracts. 
 
 
Table 2.1: Search terms for online databases 
Search string  
part 1 

Search string  
part 2 

Search string  
part 3 

Search string p 
art 4 

Search string  
part 5 

*water* 

runoff OR  
“river flow” OR 
streamflow OR 
“stream flow” OR 
discharge OR 
recharge OR  
“soil drainage” OR  
aquifer OR  
watertable OR  
“water table” 

“*water availability” 
OR “availability of 
*water” OR “*water 
quantity” OR 
“quantity of *water” 
OR “*water 
resource* 
availability” 

“land use” OR  
“land-use” OR 
landuse OR  
“land management"  
OR  
agricultur* OR  
“alien species” OR  
*forest* OR  
restor* 

increas* OR  
decreas* OR 
chang* OR  
differen* 

 
 
The websites of the following research and policy organisations were also searched, in 
addition to two web search engines, using the generalised search strings in Table 2.2, to 
address the limited ability of search engines to handle complex search strings: 
 
• Centre for Ecology & Hydrology www.ceh.ac.uk 
• British Geological Survey www.bgs.ac.uk 
• Cranfield University www.cranfield.ac.uk 
• defra www.defra.gov.uk 
• Environment Agency www.environment-agency.gov.uk 
• Envirobase www.envirobase.info 
 
• www.google.co.uk 
• http://scholar.google.co.uk 
 
Only the first 10 hits from each website/web search were included, and no links were 
followed from the original hit.  The website search thus identified 80 potential hits though 
several of these were later revealed to be duplicates of other hits, were duplicates of articles 

http://www.ceh.ac.uk/�
http://www.bgs.ac.uk/�
http://www.cranfield.ac.uk/�
http://www.defra.gov.uk/�
http://www.environment-agency.gov.uk/�
http://www.envirobase.info/�
http://www.google.co.uk/�
http://scholar.google.co.uk/�
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already identified through the online database search, or were no longer working.  This list of 
hits is available on request, as a list of web addresses in an Excel spreadsheet. 
 
 
Table 2.2: Search terms for organisation websites and the internet 
Search string part 1 Search string part 2 
“land use” OR  
“land-use” OR  
landuse OR  
“land management 

“water availability” OR  
“water quantity” OR  
water AND runoff OR  
groundwater AND recharge 

 
 
2.3 Articles with relevant titles 
 
The initial list totalling 1272 articles and hits was refined by applying exclusion criteria to the 
article titles or webpage titles and content to eliminate non-relevant articles.  The exclusion 
criteria specify that the REA is: 
 
• Not about water quality; 
 
• Not about green water (rainwater or soil moisture directly used and evaporated by non-

irrigated agriculture, pastures and forests) or grey water (return water or waste water); 
 
• Not about urban or transport-related land use or land management; 
 
• Not about natural or semi-natural changes or environment (e.g. wildfires, national parks) 

unless including some aspect of restoration; 
 
• Not about non-freshwater (e.g. saline or brackish water); 
 
• Not about multiple land use/management interventions; 
 
• Not about water management (e.g. reservoirs, irrigation, drainage, abstractions, returns, 

etc); 
 
• Not about changes in water availability as a direct result of climate change or climate 

variability; 
 
• Not about modelling or future climate and/or land development scenarios; 
 
• Not about structures (e.g. engineering works, pipes, hydraulics, etc); 
 
• Not about domestic gardening or horticulture. 
 
Two reviewers independently assessed all the article titles, applying the exclusion criteria.  
The level of agreement between the two reviewers, measured by statistical technique called 
kappa analysis, was 0.69 indicating substantial agreement.  The discrepancies were 
discussed and resolved by consensus.  113 of the 1192 online database articles passed this 
stage, as did 12 articles from the 80 website hits.  This list of articles is available on request 
as an EndNote X6 folder. 
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2.4 Articles with relevant abstracts 
 
The list of 125 articles with relevant titles was refined by applying the exclusion criteria and 
some additional inclusion criteria (Table 2.3) to the article abstracts to eliminate non-relevant 
articles. 
 
 
Table 2.3: Search inclusion criteria used in the REA 
Criteria Description 
Population (subject) 
 
Types of intervention 
Types of comparator 
 
Outcome measure 
Type of study 

Water available for human use i.e. surface water runoff or river/stream 
flow/discharge only, groundwater aquifer, recharge or water table only 
Any replicable land use or land management practice 
Evaluations using control sites or paired catchment studies: with/without, 
before/after, upstream /downstream 
Changes in water quantity only; quantifiable changes only 
Assessment of primary evidence of a change in water quantity caused by a land 
use or land management practice 

 
 
Two reviewers independently assessed all the article abstracts, applying the exclusion and 
inclusion criteria.  The reviewers disagreed on 31 of the 125 articles, corresponding to a 
kappa value of 0.48.  The discrepancies were discussed with a third reviewer and resolved 
by consensus.  50 articles were assessed to have relevant abstracts; these articles are listed 
in Appendix 1 and are also available on request as an EndNote X6 folder. 
 
Figure 2.1 summarises the search strategy and the number of articles at each stage of the 
process. 
 

 
  Figure 2.1: Process for refining the search 
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3. Next steps 
 
 
3.1 Invitation to Project Board to nominate articles 
 
There is now an opportunity for each Project Board member to put forward any additional 
articles considered relevant to the review – a maximum of three per Board member - such as 
grey literature or specialist papers not uncovered by the search strategy.  This mechanism 
enables the Project Board members, each as an author, recognised expert and/or 
practitioner, to provide additional evidence in whatever aspect each considers most 
important, thus reflecting their individual perspective.  These additional papers will enter the 
process at the final stage (Section 3.2).  However, they must contain original evidence, not 
just assertion or opinion, or espouse best practice, without evidence.  Similarly modelling 
studies that only explore simulated changes without supporting data cannot supply evidence.  
Evidence can only be included once: different papers referring to the same data, or 
repeating results from other papers, do not represent additional evidence. Please remember 
these points when nominating additional articles, which should be received by 21st June 
2013. 
 
 
3.2 Assessing the quality 
 
The 50 articles which meet all the exclusion and inclusion criteria, plus any Project Board 
nominations, will next be viewed at full text.  Articles will either be excluded because, upon 
examination of the full text, they do not in fact meet the inclusion criteria, or if they are 
assessed to have passed, articles will be processed by extracting data into a predefined 
spreadsheet template and assigning relevance and robustness weightings. 
 
The relevance and robustness ratings will consider both the relevance of the article to the 
REA primary question and the quality of the methodological approach, which are critical to 
an objective and transparent assessment of the extracted evidence in the data synthesis.  
See Sections 3.5-3.7 of the REA protocol for more information. 
 
Subject to time constraints, bibliographies of articles reaching this stage may be examined 
for any additional relevant references. 
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