
Post-construction monitoring has been 
undertaken at wind farms in the UK for 
many years, and is now routinely requested 
for many multiple-turbine schemes.  
Despite this, relatively few UK monitoring 
studies have contributed significantly to 
our understanding of the ways in which 
birds and bats may be impacted by wind 
farm developments: for example with 
regard to the collision and displacement 
of birds, information still has to be pieced 
together using a wide range of sources.

One key reason that may help to 
explain this is that monitoring is typically 
considered at a late stage in the evolution 
of a project, when most issues and 
constraints have already been dealt with.  
It often represents the final hurdle before 
a planning application goes to committee 
and consequently there may be motivation 
to seek speedy resolution.  Such last-
minute monitoring schemes can be poorly 
thought out and may lack justification or 
clear objectives.  

The lack of accessible, high quality 
monitoring information can also stem from 
an inappropriate focus on post-construction 
work, fear about the implications of the 
findings of monitoring on wind farm 
operation, and the tendency, therefore, to 
keep the results of monitoring studies out 
of the public domain.

As it seems inevitable, for the time being, 
that many monitoring studies will not reach 
a wide audience, and that evidence will 
continue to emerge slowly, it is important 
that those studies that do reach the public 
domain are of high quality.  Currently, many 
studies fail to deliver any tangible benefit 
in terms of increasing our understanding 
of ecological effects. Monitoring change 
against a changing baseline (such as a 

naturally fluctuating population) or a low-
resolution data set is unlikely to result in 
robust conclusions, and studies must have 
a clear and unambiguous purpose if they 
are to be of any use.  

In this article we discuss when monitoring 
may be justified, and analyse the merits 
of a range of post-construction studies.  
Thought is then given to how future 
monitoring or research might be designed 
to help further our understanding and 
assess effects more robustly.  However, 
the aim of this article is to stimulate 
discussion on what we do and why we do 
it, not to provide direction or guidance.

Why Monitor?  

There are two key reasons why post 
construction monitoring of a wind farm 
might be required:

1. To provide additional information 
about a topic area where uncertainty 
exists, for example, the way that certain 
bird species respond to the presence of a 
turbine array.

2. To provide information about 
the performance of a mitigation or 
compensation measure, for example, are 
bats using a new bat roost site?

The EIA Regulations require that adequate 
data are collected to allow impacts 
to be identified and fully evaluated. It 
is necessarily the case that baseline 
data are collected prior to development 
taking place.  It follows that professional 
judgement then needs to be applied to 
assess how the species that are present, 
such as bats and birds, are likely to interact 
with the wind turbines once constructed 
and operating.  This assessment should 
utilise all available published research and 

other relevant data, but in many cases our 
understanding remains limited.  

Consequently an assessment may 
conclude that an impact on a particular 
species of bat or bird is unlikely, but that our 
confidence in this conclusion is reduced 
in the absence of clear unequivocal data 
from other similar developments.  In such 
situations monitoring may be justified in 
order to test this conclusion.

If monitoring is considered to be necessary 
it is important that the scheme is carefully 
designed so that it includes the following:

• A clear unambiguous purpose or 
hypothesis that is to be tested.

• A well-structured programme of 
data collection that only provides the 
information that is required to test the 
hypothesis.

• A proposed approach for analysing, 
interpreting and presenting the monitoring 
data.

• An agreed approach to respond to 
the results, whether positive or negative / 
favourable or unfavourable.

If monitoring is justified then it follows 
that the risk of a negative or unfavourable 
outcome has already been identified.  It 
is therefore essential that an approach 
is agreed in advance with the relevant 
consultees to ensure that a reasonable, 
pragmatic and proportionate response 
is implemented.  This could range from 
simple habitat modifications to deter 
certain species, to turbine curtailment to 
avoid high risk periods.
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Monitoring in Practice

Large scale, long-term and/or high intensity 
monitoring, if focussed and scientifically 
robust, is most likely to answer significant 
questions and move the process of EcIA 
for wind farms forward. Small scale, 
relatively low budget post-construction 
studies can also be very useful if geared 
to answering particular questions posed 
by specific developments, particularly 
if data are collected in a way that allows 
results from different sites to be collated/ 
compared.  For example, in the UK there 
is still relatively little published information 
available about the behaviour of bats at 
wind farm sites and so if monitoring data 
from a range of sites could be collated 
and analysed, the results might ultimately 
improve understanding leading to further 
clarification/refinement of survey guidance.  
Small-scale monitoring can also help 
inform assessments for wind farms, for 
example those that are located in similar 
habitats at the local scale. 

Examples of Monitoring Schemes

A review of a few typical monitoring 
schemes is included below.  Some detail 
has been omitted as the point of this 
article is to explore the objectives of these 
schemes, and to understand what their 
achievements and shortcomings have 
been.  

The effectiveness of some monitoring 
schemes may be limited due to funding 
constraints, but in other cases there may 
be limitations as a result of poor monitoring 
programme design. Ultimately the 
scientific credibility of a monitoring scheme 
should be established by the ecological 
consultants in liaison with the relevant 
nature conservation consultees.

Breeding Bird Monitoring (throughout)

Numerous wind farm assessments have 
recommended ‘monitoring’ of the breeding 
bird community.  It is often unclear what 
the purpose of this monitoring work is, 
particularly in those cases where the 
ecological impact assessment concluded 
that significant impacts on breeding birds 
were unlikely.

Baseline work for wind farms, particularly 
those in lowland farmland, has often 
involved a three-visit walkover survey.  
Often the results indicate that the bird 
community is dominated by passerines 
(perching birds), including some species 
that have declined at the regional and 
national level (predominantly due to 
agricultural change which in turn is driven 
by farming policy).

A three-visit survey does no more 
than characterise a bird community.  
Interpretation of data involves a ‘best 
estimation’ process, and does not provide 
a basis for monitoring change. It should 
also be noted that there is very little 
documented evidence that passerine 
communities will change as a result of 
wind farm operation, and that common 
passerines typically have high productive 
rates and relatively low annual survival 
(meaning that populations are unlikely to 
be affected by small scale mortality which 
may prove to be ‘compensatory’ in nature).  
It follows that either more work is needed 
(as recommended in NE Guidance) to 
derive a robust baseline for monitoring 
or, perhaps more pertinently, that both 
baseline survey and monitoring should 
concentrate on addressing questions that 
need to be answered.

The question that this monitoring might 
potentially answer is ‘Are passerines 
affected by operating wind turbines?’.  
However, this is very rarely raised as an 
issue by consultees, and is generally not 
considered to be a key concern.  Why is 
this sort of study so regularly completed? 
It may be that consultees feel that securing 
any sort of monitoring is an achievement.  
From a developer’s perspective, and the 
perspective of their consultants, the work 
is easy to undertake, unlikely to result in 
any notable findings (the cause of any 
change is unlikely to be attributable to 
the wind farm), and will probably cost no 
more than a few thousand pounds per 
year for a site of around 1-2 km². It is a 
low risk, low budget option. The scientific 
credibility of this sort of exercise is very 
limited, however, and the value to the 
wider industry is negligible.

Wind Farm in Fenland

Post-construction monitoring 
was undertaken at a wind farm in 
Cambridgeshire in 2011 as a condition of 
the planning application. The condition 
was aimed at establishing any changes in 
bat activity around the turbine and looking 
for evidence of bat mortality.

The survey protocol was agreed with 
Natural England and the County Ecologist, 
and included walked transects and 
the deployment of a static data logger 
on a single night in each of May, July 
and September (and subsequent data 
analysis), an assessment of searcher 
efficiency (for bat corpses) using soft toys 
of similar size to bats, and an assessment 
of scavenger removal (of corpses). The 
latter involved checking the presence of 
carcasses on five consecutive days, then 
at weekly intervals for the remainder of the 
season (May to September).

In this case a lack of pre-construction 
baseline bat data to support the 
application made assessing change as 
a result of construction impossible. It is 
also questionable, given the quality of the 
habitats present and the conclusions of 
the EcIA Chapter, why the condition was 
considered necessary or accepted.  

However, the study did usefully 
demonstrate that in this case, the 50m 
stand-off between blade tip and hedgerow 
(recommended in guidance from Natural 
England) was effective in terms of 
minimising risk of direct bat mortality. A 
considerable difference in activity levels 
was noted between the field edge habitats 
and turbine locations, and high risk species 
(as defined by Natural England guidance), 
which have a greater tendency to fly at 
height and away from field boundaries, 
were not commonly recorded.  

Therefore, if the hypothesis was ‘The 
50m stand-off between turbine tip and 
field boundary features effectively limits 
potential for bat mortality,’ this work 
provides supporting evidence.  However, it 
has not addressed or answered any other 
questions.

It is estimated that the post-construction 
work cost in the region of £19,000 to 
complete.

Highland, Scotland

The planning consent for a large scheme 
located in upland moorland in the Highlands 
was subject to a number of conditions, 
including a requirement to undertake a 
breeding bird monitoring programme (for 
the first three years following construction 
and subsequently at five year intervals, at 
5, 10 and 15 years after the site became 
operational).  The monitoring focussed 
on establishing whether golden plover 
numbers and distribution have remained 
consistent since construction, so this 
scheme appears to have a clear purpose.

During a typical monitoring year, survey 
work appears to have been based on 
the Brown & Shepherd technique as 
modified by SNH Guidance (2005 rev 
2010). The study has found, to date, no 
clear detrimental effect on golden plover 
numbers or densities within suitable 
habitat, and there is no evidence of a 
marked displacement effect around 
operational turbines.  



The study could have shown a lot more 
if a paired reference site was used.  This 
would have allowed any effects to be 
considered in terms of trends in the wider 
(local) population. If, for example, numbers 
have increased locally in recent years, 
but the numbers in the wind farm have 
remained stable, this might put a different 
slant on the interpretation of the results.  
Nevertheless, it has answered some 
basic post construction questions, and the 
results are likely to be broadly applicable to 
other projects in the area.

This survey work has been estimated as 
costing in the region of £12,000 per year.

The Way Forward?

After more than twenty years of wind 
farming in the UK, robustly assessing the 
impacts of renewable developments on bird 
and bat populations remains challenging.  
Good post construction ornithological 
studies have been completed at some 
sites, but these remain relatively few and 
far between, and information gaps mean 

that conclusions have to be (or should be) 
qualified in many instances.  Ironically, it 
would seem that the ‘new ecological issue’ 
for wind farms, namely increased mortality 
of bats, is being addressed far more 
proactively (through academic research), 
and that incidental data on bird mortality 
may result from this work.

Taking a step back, it is clear that nature 
conservation consultees are becoming 
more inclined to ask for monitoring on a 
site-by-site basis, often irrespective of 
the results of baseline survey work and 
impact assessment.  It is also clear that 
the number of monitoring studies available 
that increase understanding of the issues 
remains limited, and that information 
sharing is still a problem.  Improving the 
focus and quality of monitoring exercises, 
and a greater commitment to data sharing, 
would both be in the long-term interest of 
the industry.

A co-ordinated package of research to 
address data gaps would be the most 
useful way of moving understanding of 
likely impacts on birds and bats forward.  
Defra-funded work being undertaken by 

Exeter University aimed at investigating 
the evidence for impacts on bats at UK 
wind farms is a step in the right direction.  
However, a significant commitment would 
be needed from developers (in terms of 
both finance and willing) and a mechanism 
for co-ordination (typically through UK 
Renewables or Defra) would be required 
to achieve this. 


