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Photo 1: Wild boar group, Duvenstedter Brook. 

 

 

 

 

 

 



 
Introduction and background to the methodology 

This methodology has been formed following several years of wildlife census experience by BH Wildlife 

Consultancy. It has successfully been used on all larger mammal species as well as birds across the UK 

and Europe. The survey methodology presents an opportunity to capture the minimum wildlife 

population present, at a given time, quickly and effectively when compared to other terrestrial 

techniques available.   

Thermal Imagery (TI) has developed rapidly in recent years in terms of image quality, unit size and 

relative cost. Equipping the latest TI technology onto a modern drone platform has opened up our 

understanding of wildlife populations in terms of distribution and density. It has shown efficiencies in 

many areas, most notably higher detection rates and reductions in operational costs. When comparing 

this approach to other census methods the drone records actual numbers which are spatially mapped 

and represent a ‘minimum population’ on site at that given time. It is likely that not every animal will 

be counted as this depends on the habitat and structure of the woodland and wider environment. 

Thermal Imagery relies on line of sight for detection but there are planning considerations that can 

improve efficiency and confidence when surveying. If ground detection of a specific area is less than 

50% then it is excluded from the survey and not included in the density figures – these areas are 

marked in red on the map and calculated in the results section. Planning and experience ultimately 

provide higher confidence levels on the data/output that are evidenced by photographs that are 

date/time and location stamped within the images meta data.  

To maximise survey coverage, 1 km plots are mapped over the project area with suitable take-

off/landing points being identified. This usually requires large clear air space to allow visual line of 

sight of the drone. Generally when counting in woodland, the actual counting will be done within the 

1 km circle by the drone in a methodical manner. Whilst the drone is legally limited to flying within 

the 1km circle under the CAA operational authorisation, the onboard TI camera can pick up heat 

sources over 2km away from the plot. One operator can continuously cover sites ranging 500-2,000 

hectares depending on the habitat present and the access around the site. BHWC often operate 

multiple operators/drones simultaneously to cover large landscape scale projects. Our data collection 

techniques and bespoke wildlife software ensure we collected accurate data and photographic 

evidence when carrying out all surveys. Sex determination is usually possible but depends on a number 

of factors such as weather and the ability to photograph deer in open or semi-open habitat.  

During this project, BH Wildlife Consultancy (BHWC) liaised with Jonas Krause, Henrik Schwedt and 

Martin Liebetanz-Vahldiek to enable this drone survey to take place. 

 

 

 

 

 

 

 

 

 



 

Project (3,441 ha) Duvenstedter Brook 
Hansdorfer Brook 
Wohldorfer Wald 
Wulksfelde 1, 2 & 3 
Jersbeker Forst/Oberteicher Weg 
Beimoorwald 
Nienwohlder Moor 
Pfingsthorst 

Customer  Behörde für Umwelt, Klima, Energie und Agrarwirtschaft, Oberste Jagdbehörde, Freie und 
Hansestadt Hamburg 

Date(s) 10th – 11th of February 2025 
13th of February - Beimoorwald 

Present on site Ben Harrower (BHWC), Rob McCreath (BHWC) 

Survey Times, 
Weather and 
Detection Rate 

Duvenstedter Brook – 10th February, 07:30 – 14:00 hrs: Good detection conditions 

continued into the end of the morning, but patches of sunshine began to break by midday 

which marginally reduced detection but not to the detriment of the data collected. The 

two drone operators overlapped with each other to ensure double counting did not take 

place. Both detected the Red deer population in the same area so there is high confidence 

in the numbers counted. An additional visit was undertaken on the 13th of February to see 

if there were any major differences to the Red population – this visit confirmed the 

numbers counted the first time around adding to the quality and confidence of the initial 

census.  

 
Wohldorfer Wald – 10th February, 07:30 – 10:30 hrs: Low cloud, cold temperatures and 

calm winds meant thermal detection was excellent for the first woodland block of the 

survey. A busy public woodland surrounded by a town. There were several members of 

the public utilising the paths during the survey, but wildlife did not seem disturbed and 

were often found in close proximity to the paths. Private residencies and a cemetery were 

marked as exclusion zones and the drone did not fly over these areas. 

 

Wulksfelde 2 & 3 – 10th February, 13:00 – 14:00 hrs:  Good cloud cover and cold 
temperatures gave excellent thermal conditions. Wind speeds moderate, but 
manageable. Some parts of the woodland were very busy with public making flying 
difficult in the open category. Detection remained very good.     
 
Pfingsthorst – 10th February, 14:30 – 15:15 hrs: Despite the brighter conditions, ground 

temperatures remained cool, and the taller trees provided shelter from direct sunlight, so 

deer were still easily detectable on the drone.  This was the final segment of the survey 

on this day and was an isolated woodland block to the east of Duvenstedter Brook. 

There was a lot of public activity, but thick woodland cover provided good shelter for deer. 
 
Wulksfelde 1 – 11th February – 07:45 – 08:15 hrs:  Good cloud cover and cold 
temperatures gave excellent thermal conditions. Wind speeds moderate, but 
manageable.   A small woodland block to the north of Duvenstedter. Only Roe deer were 
recorded in this woodland, so there can be reasonable confidence of no double counts 
from deer movements from the Duvenstedter site. 
 
Jersbeker Forst/Oberteicher Weg - 08:45 – 11:30 hrs: Detection conditions remained 
favourable, but increasing windspeeds resulted in louder acoustics from the drone and 



 

 

Observations in the course of the study: 

• The areas to be flown over were covered sufficiently. The focus of the project was to cover as 

many forest areas as possible in the Hegering hunting district. 

• Game was grouped when the distance between individuals was less than 100m.  

• Thermal imaging was excellent for population determination throughout the survey. Game 

can be identified at an oblique angle up to a distance of about 1,000m. 

• Double counting of game can be ruled out, as in most cases it has been possible to confirm 

the same game from different flight points therefore eliminating double counting. Review of 

high definition imagery also meant additional confidence in the results.   

• Red deer were mainly found in the Duvenstedter Brook, smaller groups were found on the 

periphery.  

• Roe deer were found in all the areas studied and were sometimes found in very high densities.  

• Fallow deer have been recorded in numerous areas, with the highest concentrations being 

recorded at Duvenstedter and Hansdorfer Brook. Their behaviour was similar to that of the 

Red deer in terms of group structures. 

• In both Red deer and Fallow deer, the distribution at night and at different times of the year 

is likely to vary depending on food availability.  

• Wild boar were often detected in large numbers in family groups with a high concentration in 

Wohldorfer Wald.  

decreased battery performance.  A busy woodland with a lot of members of the public 
present throughout, but thick cover in places and areas further from footpaths provided 
good shelter for deer. 
 
Beimoorwald – 13th February – 07:00-10:00: the weather was calm and cloudy, which 
made for excellent surveying conditions throughout the survey. The site got busier as the 
morning went on but confidence was high throughout the survey area.  

Percentage 

breakdown of 

game counted: 

 

 

 

 
 

Equipment used Primary drone platforms used were the DJI Matrice 30T and DJI Matrice M350 with the 

H30T camera. 



 
• Nutria were found in 11 locations across the project area (see photo below). 

• Hares were discovered. They were not officially recorded, but were seen throughout the study 

area. 

 

Photo 2: A group of Nutria, Duvenstedter Brook  

 

• On the days of the flight, the weather was clear with temperatures ranging from -1 to +5 

degrees, making perfect conditions for flying/detection.  

• In order to achieve good coverage of the project areas, a total of 50 flight points (drone take-

off points) were necessary. Wherever there was tall forest, the flight points were closer 

together to ensure that the line of sight to the drone is maintained and the forest is adequately 

covered. In the case of open land, such as agricultural land or the brooks, the flight points may 

be further apart due to the camera doing the additional detection distance. 

• Image data –  images are sent via WeTransfer. All images taken in daylight include a thermal 

image, a wide-angle image, and a zoomed-in image of each deer/wild boar group. Sometimes 

it is not possible to record every single animal, but the vast majority are recorded in most 

surveys. The following series of images shows examples from the study:  

 



 

 

Photo 3: Red deer, Duvenstedter Brook. 

 

 



 

 

Photo 4: Wild boar group, Duvenstedter Brook. 



 

 

Photo 5: Fallow deer, Duvenstedter Brook. 

 

Maps 

The distribution maps below show the individual deer groups across the project area as well as a heat 

map showing the various concentrations across the landscape. The deer species are colour coded and 

proportionally sized to aid spatial display. The maps below are set out in this order (distribution, 

heatmap, sex ratio): 

 

A. Duvenstedter Gruppe – TI Deer Census Distribution – February 2025 – All deer distribution. 

B. Duvenstedter Gruppe – TI Deer Heat Map – February 2025 –species heatmaps. 

C. Duvenstedter Gruppe – Deer sex ratio – February 2025.



 

 



 
 



 



 
Sex ratio of Fallow deer and Red deer 

The Red deer and Fallow deer groups were assigned sexes and using this criteria – the sex ratio can be 

estimated for both species based on the limited imagery.  

Species Total no. Male Female Calf Unknown 

Fallow deer 165 70 68 19 8 

Red deer 110 50 50 10 0 

 

  
 

Conclusion 

It should be noted that this determination represents a population minimum for the areas that were 

surveyed at the time. There is confidence that game was not double counted, therefore the data 

presented is the minimum population present at the time across the project area. The total number 

of deer surveyed (including those just outside the boundary) was 1,210. The total number of deer and 

wild boar recorded across the project area is shown in the tables below and broken down by property. 

Exclusion zones have been set up around the residential buildings to ensure flight safety and to 

indicate areas to be avoided. Using the results recorded, the following minimum densities can be 

calculated for the various woodlands. 

 

 

 

Report by: Ben Harrower MSc MICFor, BH Wildlife Consultancy www.bhwildlifeconsultancy.com 

http://www.bhwildlifeconsultancy.com/


 
Appendix 1 – breakdown of species per study area 

 

Beimoorwald
Duvenstedter 

Brook / Hansdorfer 
Brook

Jersbeker Forst / 
Oberteicher Weg

Nienwohlder 
Moor

Pfingsthorst
Wohldorfer 

Wald
Wulksfelde 1 Wulksfelde 2+3

Tag 13/02/2025 10/02/2025 11/02/2025 11/02/2025 10/02/2025 10/02/2025 11/02/2025 10/02/2025

Start 06:12 06:30 07:52 12:11 13:41 06:43 06:37 06:43

Ende 08:37 10:53 11:06 13:50 14:03 09:31 07:24 13:01

Untersuchungsgebiet4.0 14.5 4.1 3.7 1.1 2.5 1.1 3.5

Sperrgebiet 0.3 0.1 0.0 0.0 0.0 0.2 0.0 0.0

Nettofläche 3.8 14.3 4.1 3.7 1.1 2.2 1.1 3.5

Cerviden 36 383 159 468 20 43 52 49

Rotwild 0 109 1 0 0 0 0 0

Rehwild 36 146 141 0 17 40 52 35

Damwild 0 128 17 468 3 3 0 14

Schwarzwild 0 124 0 10 0 89 0 3

Cerviden 21 373 148 468 20 43 52 45

Rotwild 0 109 1 0 0 0 0 0

Rehwild 21 136 130 0 17 40 52 35

Damwild 0 128 17 468 3 3 0 10

Schwarzwild 0 124 0 10 0 89 0 3

Cerviden 5.6 26.0 36.2 128.0 18.2 19.4 45.9 12.9

Rotwild 0.0 7.6 0.2 0.0 0.0 0.0 0.0 0.0

Rehwild 5.6 9.5 31.8 0.0 15.5 18.0 45.9 10.0

Damwild 0.0 8.9 4.2 128.0 2.7 1.4 0.0 2.9

Schwarzwild 0.0 8.7 0.0 2.7 0.0 40.1 0.0 0.9
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