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Figure 1: Maps showing the combined coverage (km survey effort) achieved 

by combining the ESAS data set with WWT Consulting aerial survey data for 

summer (left) and winter (right). Dark colours indicate areas of repeated 

surveys and therefore higher coverage.

Figure 2 (left): Composite relative density map for all species mapped. Dark colours indicate areas of 

higher density. 

Figure 3a (top right): Example relative density map for tern sp. along the North Wales Coast.

Figure 3b (bottom right): Example sensitivity map for tern sp. along the North Wales Coast.

The Countryside Council for Wales (CCW) is developing 

GIS-based data layers to enable spatial identification of 

environmental receptors considered potentially sensitive to 

the deployment of renewable energy devices.

Key receptors are marine waterbirds for which the Welsh 

coast holds many important breeding, passage and 

wintering sites. WWT Consulting is working with CCW to 

identify, combine and analyse spatial marine datasets from 

boat and aerial surveys to derive sensitivity maps of 

marine waterbirds around the Welsh coast. 

Introduction

Boat survey data from the European Seabirds At Sea 

(ESAS) database and WWT �&�R�Q�V�X�O�W�L�Q�J�¶�Vaerial survey data 

were analysed to determine suitable methods for 

combining sitting and flying birds for each species. 

Both data sets were summarised using a grid of 3km 

squares. Figure 1 shows the coverage achieved by 

combining the two data sets. Bird densities corrected for 

detection distances and coverage were calculated for each 

species or species group for each survey method. Maps 

showing the highest densities of birds recorded were 

produced by selecting grid cells from the dataset containing 

the highest density of birds. 

Sufficient data from both boat and aerial datasets existed 
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for other species were produced using one or other 

dataset. 

Methodology �±Data Collation

The method presented here provided a rapid solution to displaying coverage-

corrected distributional data from boat and aerial surveys that could be used 

for sensitivity mapping. Work is continuing to finalise the process of combining 

both datasets as initial analysis identified a number of anomalies caused by 

the way the data had been summarised using the 3km grid. Once these 

problems have been addressed this approach should provide a valuable tool 

for Marine Spatial Planning in Wales and could be used on datasets covering 

the rest of the UK.

Discussion
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The factors used were split into three distinct categories;

1. Life History & Behaviour �±Adult survival rate and habitat flexibility;

2. Population and Conservation Status �±Population size and status and 

level of legal protection;

3. Site Specific �±Protected sites and foraging radii.

Scores and ranks were applied to all of these factors with the highest 

rankings being given to sensitive species or areas. Combining these factors 

in a series of weighted equations and applying to the relative density grids 

created an overall sensitivity index which could be used to identify the most 

sensitive coastal areas for renewable energy development.

Methodology �±Sensitivity Mapping (cont.)

Figure 2 shows a density map combining all of the species for which sufficient 

data existed in the datasets. Figure 3a shows an example relative density 

map for a species group �±tern species (including all tern species and those 

only identified to family level). Figure 3b shows an example of how a 

sensitivity map might look applying the sensitivity scores for the tern species 

group along the North Wales coast. The darker colours indicate the grid 

squares with a higher sensitivity score and reflect clearly areas of high 

density and the protected areas within the Dee Estuary and north west of 

Anglesey.  These maps are only example maps and more detailed analysis is 

currently being undertaken. For further details see Smith et al (2011)

Results

Following a methodology similar to that of Garthe & 

Hüppop (2004) sensitivity indices were compiled for 

species using a matrix of published and consensually 

agreed sensitivity scores relating to species life history, 

behaviour, status and location.

Methodology �±Sensitivity Mapping
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