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The Challenge

Assessment of impacts of wind farms on bird populations
depends on being able to identify what the bird population will
be during the lifetime of the wind farm. On most sites, this is
relatively straightforward as the underlying habitat is not
changed by the development so the bird populations will be
broadly similar before or after construction. Changes may
occur due to the development of the wind farm (e.g. there is
some evidence that Curlew are displaced by wind farms) but
those changes would be assessed as part of the
Environmental Impact Assessment (EIA) process.
However, in some circumstances the underlying bird
populations may change, and that change may be unrelated to
the development process. Atmos has been involved in some
projects where, as a result of other circumstances, the bird
populations observed during field survey would not necessarily
reflect the on-going bird population once the development had
occurred.
The situations may include:
•

Where there is to be significant forestry felling around the wind farm;

•

Where bird populations are lower than are likely to occur in the future:
–

if the bird population is increasing (e.g. Red kite expanding populations)

–

where the bird population is artificially depressed, but expected to recover (e.g. Special Protection
Areas (SPAs) where the population has fallen since time of designation)

In circumstances such as these, there can be insufficient evidence of the impact of the wind farm on future bird
populations to allow consultees to make a determination as the significance of the impact. Particularly when
dealing with sites close to nationally/internationally designated sites such as SPAs or with species listed on
Annex 1 of the Birds Directive, this leaves consultees with no other option but to object due to insufficient
information.
That leaves developers with a problem, as traditional fieldwork methods won’t gather the required information to
enable the consultees to determine impacts. Fieldwork, particularly when carried out as a snapshot, measures
the current situation and has limited ability to predict changes.
SNH has addressed this to some extent in their recently published guidance on reducing the suitability of
forestry sites being used for wind farm developments for Hen Harrier, Merlin and Short-Eared owl (SNH 2015),
identifying a number of approaches which can be used to address this issue. The following methods were
identified:
•

Using flight activity data over non-forested areas of the survey area as a surrogate for future use of the
felled areas;

•

Using forest plans and flight activity data;

•

Multiplying pre-felling collision risk over afforested areas by a factor to take account of increased use of site
after felling; and

•

Modelling of theoretical activity around known historical nest site locations.

Three of these approaches use modelling, of different degrees of complexity, to allow an assessment to be
made. This report considers two of those briefly, while describing the third approach in more detail, including
providing details from a case study where the approach was used.
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Modelling approaches – an overview

Three of the four resolutions suggested by SNH involve some modelling.

2.1 Use of forest plans and flight activity data
This involves trying to relate the future flight activity to current
flight activity by relating flight activity levels with particular age
classes/types of forestry present. While it seems relatively
straightforward, difficulties can arise unless the area being
considered is relatively large and/or has at least some flight
activity.
Small forestry areas are unlikely to have gathered enough
information about variation between activity over different types
of forestry in that locale. If little or no flight activity has occurred
during the time of the survey, then it will be unclear if this is due
to birds choosing to use areas preferentially or if they just were
not present. It cannot be assumed that birds which were not
present during survey would remain absent during the lifetime of the wind farm, particularly if they are in the general area, and habitat changes will be great.
However, when there is sufficient data (and data certainty) to support this approach, then activity and forestry
type can be used to model likely flight activity using a geo-spatial/temporal model, which provides the input into
the standard SNH bird collision risk model.

2.2 Using a factor based approach to estimating collision risk
This approach uses the observed flight activity level, and
multiplies it by a factor to estimate activity in the post-felling
environment. Given that there is little scientific evidence as to
how this can change, and what there is unlikely to be site
specific, identifying a factor is a sensitive part of the model. If the
site is for an extension, there may be locally available
post-construction monitoring to rely on, but for completely new
sites, there may be little available comparable data, so scientific
judgement may have to be used. This is obviously problematic
as it’s going to be difficult to provide a justifiably accurate factor.
SNH themselves suggest that a way to address the uncertainty
in this method is to effectively reverse it. Instead of trying to estimate what the increase in activity would be, to try
to estimate what it would need to increase to before an adverse impact/significant effect would occur on the population. This would mean having to recognise what scale of population is being assessed against. For example,
assessing against a national population, the level of activity could probably rise considerably without a significant
effect; but it is also unlikely that assessment against the national population is appropriate. It would be possible, if
the population data was there, to combine this with a population viability model, or adopt some of the approaches
being used in the assessment of impacts on marine ecology features, but it would depend on the species being
considered and how robust the data is. If data is not robust, then it could be down to an ornithologist’s judgement;
obviously consultees would then be able to agree or disagree with this.
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2.3 Modelling of theoretical activity around historical nest site locations
Where there are records of where sensitive species have previously nested, a geospatial model can be used to
model typical flight activity from those locales, allowing an estimate of flight activity to be made.
This is an approach Atmos has developed working at two sites in southern Scotland, both of which were close to
the Muirkirk and North Lowther Uplands SPA, an SPA where several of the qualifying species have considerably
reduced populations since the time of designation. In addition, one of the sites was forested, so the model had to
address changes in habitat type within the site.
For both sites, not only were we able to use historic nest data, but we also carried out a ‘worst case’ analysis
which identified the nearest suitable habitat, using aerial imagery, and assumed that birds would nest in that
habitat as well. In that way, we were able to show that even in the worst case situation, collision risk was unlikely
to cause an adverse impact on a recovered SPA population.
Because this approach is the most complex of the modelling approaches described in this paper, we have
provided some case studies of how it has been used for wind farm proposals in section 3.

3

Applications of theoretical modelling

3.1 Leadhills Wind Farm
Leadhills Wind Farm (Dumfries and Galloway) was close to the Muirkirk and North Lowther Uplands SPA; the
nearest turbine was 1 km from the SPA boundary. However, because of the population status of the qualifying
features for this SPA, observed flight activity would not reflect what could happen if the population of those
species recovered to the levels at which the SPA was designated. As such, SNH objected to the proposed
development owing to a lack of information on the impacts of the development upon the SPA.
In dialogue with SNH, Atmos proposed a modelling approach based around two factors:
•

Modelling typical flight activity around historic records of breeding attempts within the SPA; and

•

Identifying the nearest suitable habitat for the species within the SPA and then modelling typical flight
activity from those locales.

Data had to be gathered for a number of
parameters to support the model. One of the most difficult parameters to find published
evidence for was
typical flight height of the
species modelled.
Atmos was able to use their own extensive data
set of twelve years of
consolidated flight data
to provide reliable
estimates of the amount of
time birds spend at collision height. Other parameters (for example territory size, time spent foraging) were estimated or calculated from published
literature. Where direct data was not available,
for some species we used data from conspecifics
or related
species. As a result, most model
parameters were backed up by published evidence, or in the case of the Atmos data set,
large data sets where we were assured of the
quality of the data gathered. Where data had
been assumed, this was highlighted and the rationale behind that assumption provided. This
enabled a degree of certainty in the model outputs, which provided added confidence to the
statutory consultees.
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As a result of this, bird activity at Leadhills was modelled using a geospatial model which calculated the activity
across a grid applied within each bird’s territory, and then summed that activity across the potential collision zone
in the proposed wind farm. This enabled the bird flight activity to be input into the standard SNH model, allowing
an estimate of collision risk to be made for the two scenarios of a recovered SPA population. By having an
estimate of collision risk, we were also able to carry out a cumulative assessment.
The results of the modelling and the collision risk estimation showed that the wind farm would not have an
adverse impact on the SPA population and hence on the SPA. As a result, SNH were able to withdraw their
objection to the wind farm, as well as advising the LPA that for the purposes of the Habitats Regulation
Assessment, the Appropriate Assessment test would be passed.

3.2 Cumberhead Wind Farm
Cumberhead Wind Farm (South Lanarkshire) is also close to the Muirkirk and North Lowther Uplands SPA. In
addition to having the same issues which Leadhills has relating to the depressed populations of the SPA, it is
also a site on an actively managed forest. As such, in addition to having to resolve the issues with a changing
bird population due to the SPA, there was also a requirement to consider how the changing conditions on the site
could affect collision risk. However, this was further complicated by the fact that if birds did breed within the wind
farm area then they would not form part of the SPA population; as such, on this occasion collision risk modelling
concentrated on impacts on SPA populations, as historic data showed little breeding activity within the forest area
which contained the wind farm even when populations had been more robust.
Again the approach of using historic and worst case scenarios was employed; in this case the worst case
scenarios were a very much more severe test, as historic records showed little activity close to the proposed wind
farm. Despite this we were able to show that even with a recovered SPA population, the wind farm would have
no adverse impact on either the local bird populations or the SPA population and as such, SNH were able to
advise the LPA for purposes of Appropriate Assessment that there would be no adverse impact on the SPA.
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Conclusions

The guidance update by SNH provides several methods by which ornithological uncertainty caused by changing
habitats or baseline populations can be addressed. All of these have their drawbacks and strengths, but it is
valuable to have a range of approaches which are available for developers to use to address uncertainty.
From our experience, early engagement with SNH would be very valuable when employing these methods; this
ensures that the data being assessed is considered suitable and enables SNH to gain confidence in the process
being undertaken. Additionally, SNH can provide feedback on ways to strengthen/improve the approach,
improving the robustness of the conclusions.
The key point is that where there is a site where a different approach may be required than the standard observe/
assess, then recognising this early in the process can mean different approaches can be identified and data
collection targeted to provide the information this may require. The worst response for a developer can be a
‘holding objection’ where there is insufficient information for consultees to determine the effect of the development.
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Our Ornithological Solutions
Atmos offers a comprehensive range of ornithological solutions across the entire
project life-cycle, from feasibility, scoping and planning submission through to
construction and on to post construction and operational monitoring.
Choose from integrated service approach or one of our specialist services that
can seamlessly feed into your project, including:
Appropriate Assessments/Habitats
Regulation Appraisal and Assessment
Breeding Birds Surveys
Breeding Raptors Surveys
Collision Risk Modelling and
Assessment

Pre and Post Construction Monitoring

CBC House
24 Canning Street
EDINBURGH
EH3 8EG

Public Inquiry and Expert Witness

t: 0131 346 9100

Species Specific Surveys
(Including; divers, birds of prey, grouse)

Vantage Point Surveys
Wetland Birds (WeBS) Surveys

Consultation and Liaison with
Regulatory Bodies
Data Searches and Desktop Reviews
Development and Implementation of
Species Protection Plans
Ecological Clerk of Works (ECoW)
Ecological Impact Assessment (EcIA)
Population Modelling and Other
Bespoke Ornithological Modelling

edinburgh@atmosconsulting.com
Old Kilcoy House
Tore
ROSS-Shire
IV6 7RZ
t: 01463 723500
inverness@atmosconsulting.com
Linden House
Mold Business Park
Wrexham Road
MOLD
CH7 1XP
t: 01352 744512
mold@atmosconsulting.com

@AtmosConsulting

Contact us today to find out how we can successfully help mitigate the
ornithological implications of your project.
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