


 

 

taxonomic/age/sex level possible all birds (in flight and on the water) and marine 
mammals within the survey area; 

b) process imagery to identify all birds, marine mammals, and other objects of interest 
captured to the lowest taxonomic/age/sex level possible;  

c) Quality Assure results so that pre-agreed data standards are met (e.g. to meet MEDIN 
standards or equivalent for archival in marine data repositories such as the Marine Data 
Exchange);  

d) produce ArcGIS layers, associated metadata, accompanying .csv files etc. and a brief 
report detailing survey effort and observations for the surveys within pre-agreed 
timeframes following completion of the final survey. 

 
There is no requirement to analyse data to produce e.g. abundance estimates or density 
maps – the contract is solely for data collection, image analyses and provision of data, 
imagery and associated files to required standards.  
 

Methods  
The successful Contractor will need to develop an appropriate survey design to meet the 
project aims and objectives outlined above.  
 
Requirements 
To enable successful delivery, the successful Contractor is expected to:  

• Plan the survey design and submit these plans at tendering stage.  

• Demonstrate that the survey design/coverage will allow robust population abundance 
and distribution estimates to be derived from the survey data (after this project).  

• Conduct the surveys, including organisation and positioning of aircraft, crew and 
equipment and ensuring that all health and safety requirements, including Covid-19 
requirements, are met. 

• Give as much advance warning of planned survey dates and times to the nominated 
project officer to allow timely mobilisation of land-based volunteer counters to conduct 
simultaneous or near-simultaneous shore-based counts of the key species. 

• Submit a one-page summary report following each of the surveys within 4 weeks of 
completion of each one. 

• Process the acquired imagery.  

• Quality Assure results so that pre-agreed data standards are met (e.g. to meet MEDIN 
standards or equivalent for archival in marine data repositories such as the Marine Data 
Exchange). Note, that by the time this project is completed it is likely that Marine 
Scotland’s Digital Aerial Survey Data Standard Guidance Document, which is currently 
in preparation (ABPmer in prep), will have been finalised and published. This guidance 
document is not currently available but will set out details of the data and metadata 
requirements needed for MEDIN compliance when reporting on digital aerial surveys 
and will provide templates for the provision of all necessary information in a standard 





 

 

(2.2) Performance Standards 

Project deliverables 
 

• Digital copies of all the georectified original survey photographs – please indicate 
available formats.  

• A copy of the camera calibration report for the surveys.  

• Quality assured datasets of validated and geo-referenced observations (for all 
species/species groups/other objects of interest recorded) – so that pre-agreed data 
standards are met (e.g. to meet MEDIN standards or equivalent for archival in marine 
data repositories such as the Marine Data Exchange) (see guidance at 
https://medin.org.uk/) and/or compliance with Marine Scotland’s Digital Aerial Survey Data 
Standard Guidance Document (ABPmer in prep) (once finalised);  

• ESRI ArcGIS 10.2 compatible shapefiles with attached metadata and clean of any 
typology errors and .csv files showing survey effort (e.g. aircraft tracks and altitude) 
together with log of conditions (sea state, visibility, cloud cover, glare, precipitation etc) 
during each survey.  

• ESRI ArcGIS 10.2 compatible shapefiles with attached metadata and clean of any 
typology errors and .csv files showing observations of birds, marine mammals and other 
objects of interest on each survey, including data fields and metadata to pre-agreed 
standard. Point and polygon data should be supplied. All datafiles to be submitted to 
pre-agreed public repository within pre-agreed period following completion of the final 
survey.  

• Raw data files providing details of all the objects observed within each sample frame 
and subsequent identification. For each object detected, data fields to include, as a 
minimum, georeferenced position, date, time, number of individuals, assignment to 
identity (bird species and age/sex or broader category), confidence level in that 
categorisation, whether in flight or on the water surface and direction of travel. The 
locations of any objects such as vessels that might influence observed bird distributions 
should also be recorded within these data files. 

• A one-page summary report following each of the surveys within 4 weeks of completion 
of each one 

• A brief technical report in Microsoft Word format detailing pertinent information regarding 
survey flights (dates, time, weather, crew, camera set up, etc.) and image processing. 
(Report does not need to contain any descriptive or analytical statistics or modelling). 

  
All data provided must comply with Natural England metadata standards and GIS formats as 
outlined at Annex 1 and should additionally be in European Seabirds at Sea (ESAS) compatible 
format (European Seabirds At Sea (ices.dk)) (Format - ESAS (ices.dk)). 
 
 
 



 

 

HiDef, E01, Methodology  
1.1 Understanding of the Scope of Work 

Natural England is seeking a contractor to repeat and conduct up to three high 
resolution / definition digital aerial survey of the Berwick to St. Mary’s Marine 
Conservation Zone following a previously commissioned survey in March 2023, 
using the most up to date digital aerial imagery methods. The resulting imagery is to 
be processed to provide a comprehensive digital dataset from which robust 
estimates of the abundance and distribution of birds and marine mammals within the 
Berwick to St. Mary’s MCZ (and some surrounding areas i.e. Lindisfarne Special 
Protection Area) can be derived. 

The survey is scheduled to be carried out towards the end of each of May, June and 
July 2023. These times will coincide with of common eider (Somateria mollissima) 
peak “fledging” period, the midpoint of the creching season, and the time when 
ducklings start to become independent as principle focus of this study. HiDef agrees 
that a survey effort conducted in late May/June is appropriate to capture the 
presence of ducklings. HiDef provide a proposal for a survey design based on a 
power analysis that should allow the estimation of eider abundance (with associated 
confidence intervals) within the entire Berwick to St Mary’s MCZ. Furthermore, the 
proposed design includes coverage within the adjacent Lindisfarne SPA. 

 

1.2 HiDef Digital Aerial Survey design 
HiDef’s approach to survey design has been presented to NE through the framework 
process. 

HiDef typically conduct strip transect surveys tailored to study areas to ensure 
sufficient survey coverage by varying the number and spacing of transects flown and 
by altering the number of cameras it processes. The number of transects for a site 
such as this is dictated by ensuring a minimum level of sampling coverage is flown 
to achieve a defined monitoring objective (see Section 1.6). HiDef uses a survey rig 
fitted with four separate cameras, each provides data for a 125m strip. All cameras 
will be used for this survey. HiDef has performed a power analysis to inform the 
survey design for this study previously (section 1.6) prior to presenting the survey 
method statement. 

 

1.3 Camera and flight specification 
The HiDef rig has been deployed at a large number of offshore surveys since first 
developed in 2012 and is described in Webb & Nehls (2019). The camera rig is 
designed specifically for high quality seabird and marine mammal surveys. The rig 
contains four extreme high- resolution digital video cameras. At ~500-550m altitude, 
the cameras and lenses each survey a strip of c. 125m, with a Ground Sample 
Distance image resolution of 2cm, resulting in a total potential strip width of 500m. A 
gap of c.20m is maintained between the cameras. This has the benefit of ensuring no 
overlap between strips. Surveys are flown at a ground speed of 220 kph (c.120 



 

 

knots). These figures have been found to create the best imagery suitable for data 
collection without negatively impacting on birds from disturbance, but also by flying 
at a safe and legal height, reducing risk to air crew and client. 

 

1.4 Surveys features 
The use of digital video allows our review and identification teams to play and 
rewind video, highlighting the contrast between sea and target objects and is one of 
the major advantages of the video technique. HiDef accept all weather risk 
associated with the delivery of our surveys. The ability to fly in a wide envelope of 
conditions gives us the opportunity to survey across different sea states and 
therefore provides a robust picture of the species assemblages that are present 
under a wider range of meteorological conditions. One of the key reasons why digital 
video aerial surveys offer higher detection rates is that it is easier to detect objects 
when there are multiple images of the same object which appear static in footage 
relative to the patterns of waves. Using digital video means that we typically capture 
up to eight distinct images of each object identified, from a slightly differing angle in 
each capture, providing multiple opportunities for successful identification. 

 

1.5 Video review and identification 
Once data have been delivered to the HiDef offices, the raw video data are 
converted into a format for further analysis on data review stations. The survey 
images are viewed by trained, experienced HiDef reviewers using high resolution 
viewing screens and an image management software package that allows the 
reviewer to adjust and control the appearance of the images. Reviewers are not 
required to identify objects but simply mark the images as requiring further analysis, 
with this spatial information providing an accurate record of an individual’s (or 
object’s) location. A sample of a minimum of 20% of material is subjected to a ‘blind’ 
re‐review; if the agreement is less than 90% then a further review of the material, 
and re‐training, is initiated as required. 

Images that have been marked as requiring further analysis are passed to 
experienced marine ornithologists who have received training in the analysis of high-
definition video imagery of birds, marine mammals and other vertebrates. Images 
can be managed using software to enhance their appearance and assist in 
identifying the object. For this project, the ornithologists will identify down to species 
level where possible and record any other information which is available (behaviour, 
flight or swimming direction, sex, age, etc.). For any marine mammals identified, their 
behaviour is also recorded, whether they occur at the surface or subsurface, and 
their direction of movement between the first and last frame in which they occur. 

A randomly selected sample of at least 20% of material is identified independently 
by a separate group of expert ornithologists and this requires that there is no more 
than 10% disagreement with the first identification of birds and mammals. The 
outputs of these results are then compared, and any discrepancies reviewed by a 
further set of expert ornithologists. In the case of any significant discrepancies (i.e., 





 

 

similar in scope was undertaken to better understand the power of the different 
survey designs to detect changes in eider abundance. We identified two suitable 
HiDef digital aerial surveys that were flown in March and in regions known to be 
populated by eider: 

A search for available survey datasets within the region of interest shown there to be 
none; in lieu of baseline data to inform design, an analysis of previous HiDef surveys 
similar in scope was undertaken to better understand the power of the different 
survey designs to detect changes in eider abundance. We identified two suitable 
HiDef digital aerial surveys that were flown in March and in regions known to be 
populated by eider: 
• Moray Firth – 8thMarch 2020 with transects spaced at 4km intervals, ~17% 

coverage of site of 299km2 
• Belfast Bay – 28th March 2022 with transects spaced at 1km intervals, ~50% 

coverage of site of 544km2 
The Moray Firth survey gave an estimated total population of 3,316 eider with 1.86 
(n/km²) density, and CV of 39.9%. The Belfast Bay survey, with shorter transect 
spacing, gave a CV of 20.2% with an estimated population of 1,419 eider or 2.58 
(n/km²) density. A power analysis was undertaken on these two surveys to test 
their statistical power to detect changes in abundance from one survey to the next, 
and thereby provide some context for which to inform the survey design of this 
proposal. 

The results suggest that the survey design undertaken for the Moray Firth survey 
(4km transect spacing) would require around a 60% decline in eider before an 80% 
power of detection is reached (Figure 1a), while the 1km transect spacing at the 
Belfast Bay site would require a 45% decline to reach an 80% power of detection 
(Figure 1b). Halving of eider abundance could be detected with ~62% and ~88% 
power for the Moray Firth and Belfast Bay respectively. This analysis suggests that 
the shorter transect spacing and thereby greater survey coverage gives a greater 
statistical power to detect change. 

 
11 Thaxter, C.B. & Burton, N.H.K. (2009) High-Definition Imagery for Surveying Seabirds and Marine Mammals: A 

Review of Recent Trials and Development of Protocols. British Trust for Ornithology Report Commissioned by Cowrie 
Ltd. 

Figure 1 – Power analysis of (a) Moray Firth survey flown in March 2020 given a 4km 
transect separation design, and of (b) Belfast Bay survey flown in March 2022 
given a 1km transect separation design, as examples of expected statistical 
power to detect changes in eider abundance 





 

 

 
Figure 2 The power to detect a range of population change (increase or decrease) with 

changing surveying frequency based on a) Moray Firth and b) Belfast Bay eider 
survey data. 

 

a) Moray Firth 

 
b) Belfast Bay 

 













 

   1 

ANNEX 1 

Natural England data requirements  

This Annex provides high level guidance for contractors regarding Metadata and 
Geographic Information System deliverables. Final details of requirements for this project, 
with reference to section 5 of the Specification, will be agreed with the Nominated Officer.  

Natural England reserve the right to check the quality of all digital data and reserve the 
right to return any data that does not meet these compliance requirements. If any part of 
this guidance is unclear, please make early contact with the Natural England Nominated 
Officer who will be able to provide clarification in consultation with data management 
colleagues.  

Metadata  

A generic MEDIN compliant discovery metadata record should be completed for the 
project outputs as a whole and for each GIS layer generated. By generating MEDIN 
compliant metadata, Natural England gain required compliance with both INSPIRE 
Directive and UK GEMINI 2.1 metadata requirements, while using term list vocabularies fit 
for marine purposes. There are a variety of mechanisms for generating MEDIN compliant 
metadata available at the following link along with a full description of the MEDIN standard, 
XML encoding, and guidance documentation: https://www.medin.org.uk/medin-discovery-
metadata-standard. Metadata derived as part of this project must be submitted to Natural 
England in an XML file which Natural England will archive through Data Archive Centres 
(DACs). Guidance ‘MEDIN Guidance for Contractors’ can be provided to the winning 
contractor. 

Beyond the discovery metadata requirement, it is essential that the final GI datasets are 
accompanied by a detailed ‘readme.doc’ describing the file structure within submitted 
outputs, and clearly outlining file associations (e.g. layer files for colours/ fill patterns).  

Geographic Information data - format for deliverables  

GIS products should be compatible with ArcGIS Desktop 10.2. Data will be supplied as a 
series of Feature classes in a File geodatabase (.gdb) to an attribute structure to be 
agreed between the contractor and Natural England on commencement of the contract. 
One or more ArcMap Document files (.mxd) must be provided to pull out data into distinct 
layers based on its attribution and these will apply appropriate layer styling.  

Data in the Feature classes of File geodatabases will be supplied using the following 
coordinate system parameters:  

Attribute Value 

Geographic Coordinate System GCS_WGS_1984 
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Datum D_WGS_1984 

Prime Meridian Greenwich 

Angular Unit Degree 

For the purposes of this project ArcMap document files (.mxd) are to display WGS84 data 
projected from requested feature classes in Lambert Azimuthal Equal Area projection 
based on ETRS 1989, using an appropriate (eg Petroleum EPSG) transformation between 
WGS 1984 and ETRS 1989. 

 

 




