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Mission Statement 

The mission of Mill  Creek MetroParks is to provide park, 

recreational, educational, and open space facilities of regional 

significance. In fulfilling this mission our objectives are: 

To be responsive to community needs 

 

Studies and surveys direct the MetroParks to preserve appropriate 

natural and cultural areas, make improvements to MetroPark 

facilities, develop additional recreational opportunities, and 

continue to strengthen activity and public information 

programming. 

To be environmentally sound 

 

Stewardship strategies will  be dictated by the intrinsic nature of the 

land. 

 

To be adaptable 

 

The only certainty in our world is that change is occurring at an 

increasing rate. To respond, the MetroParks must maintain strong 

public information and involvement programs and form new kinds 

of creative liaisons to meet changing needs. 

To be economically feasible 

 

The MetroParks has finite resources that are not guaranteed in 

perpetuity. It must constantly work to broaden its base, 

especially through new partnerships. Revenue generating 

programs and facilities must be a key element in the overall 

funding picture. 
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Introduction  

The white-tailed deer (Odocoileus virginianus), a member of the family Cervidae (which also 

includes elk, moose, and mule deer), is a highly adaptable herbivore native to much of North 

America, particularly the eastern United States. Over the past several decades, white-tailed deer 

populations have increased substantially despite widespread habitat fragmentation associated 

with human development. This growth is largely attributed to reduced hunting pressure, the 

decline or absence of natural predators, and the expansion of suburban landscapes that provide 

abundant forage and edge habitat (Hanberry, 2021). As deer populations have increased, so too 

have the ecological and social impacts associated with overabundance, including vegetation 

overbrowsing, reduced forest regeneration, and increased humanïwildlife conflicts. These 

impacts are often most pronounced in urban and suburban environments, including park systems 

and municipal lands. 

Overabundant white-tailed deer populations have been widely documented to suppress forest 

regeneration, reduce native plant diversity, and alter understory structure in eastern North 

American ecosystems (C¹t® et al., 2004; Nagy et al., 2022). Deer browsing has been identified as 

a major limiting factor in forest regeneration across eastern North America (U.S. Forest Service, 

2023a). Deer management programs have been shown to reduce local deer densities and 

facilitate partial recovery of woody vegetation; however, results are often gradual and dependent 

on sustained long-term pressure reduction (Nagy et al., 2022). 

Advancements in technology have improved the ability to estimate deer populations with greater 

accuracy and efficiency. Aerial infrared surveys, which were historically conducted using 

manned aircraft, can now be performed using unmanned aerial systems (UAS). For this study, a 

thermal imaging drone was used to assess deer presence and distribution within Mill Creek 

MetroParks. All drone operations were conducted by staff holding a Federal Aviation 

Administration (FAA) Part 107 Remote Pilot certification, ensuring compliance with applicable 

airspace regulations and operational requirements. 

The purpose of this survey effort was to better understand the current size, distribution, and 

general condition of the deer herd within Mill Creek MetroParks and to inform future 

management decisions. Using thermal drone technology in combination with geospatial 

mapping, staff collected data on deer abundance, spatial distribution, and habitat use across 

multiple properties. Observations of potential predators were also recorded. 

For the purposes of this study, coyotes (see Figure 1) and red foxes (see Figure 2) are collectively 

classified as ñpredators,ò although red foxes rarely prey on deer, and coyotes typically do so 

opportunistically. Primary deer predators such as wolves, bears, and large felids have been 

largely extirpated from the region. 
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Figure 1. Example of a Coyote detected during the survey. 

 
 

 

Figure 2. Example of two Red Foxes detected during the survey.  
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Materials and Methods  

Deer surveys were conducted across multiple Mill Creek MetroParks properties using a DJI 

Matrice 30T unmanned aerial system (UAS). The platform is equipped with a high-resolution 

thermal imaging sensor (640 Ĭ 512) capable of multiple display palettes (e.g., White Hot, Black 

Hot, Iron Red, Arctic), which enhances the detection of heat-emitting objects such as wildlife. 

Detection efficiency is strongly influenced by the temperature differential between animals and 

their surroundings; therefore, surveys were conducted under conditions that maximized thermal 

contrast, including cold temperatures (preferably below freezing), snow-covered ground, and 

leaf-off conditions. 

In addition to the thermal sensor, the drone is equipped with a high-resolution zoom camera 

capable of hybrid, optical, and digital zoom up to 200Ĭ. This functionality was used to visually 

confirm species identification following initial thermal detection. Only observations that could 

be confidently identified using the zoom camera were included in the dataset. 

All flights were recorded using four simultaneous perspectives: thermal view, zoom view, first-

person view (FPV), and a screen recording of the pilot interface. These recordings allowed for 

post-flight review and verification of observations when needed. 

Flight paths were adapted to the size, shape, topography, and land cover of each property. Areas 

with dense vegetation were surveyed using tighter flight spacing, while more open areas allowed 

for wider coverage. Flight altitude generally ranged from approximately 300 to 400 feet above 

ground level (AGL), adjusted based on habitat conditions.  

Each flight path was visually documented within the mapping interface and recorded during each 

survey, allowing staff to monitor coverage in real time and avoid overlapping previously 

surveyed areas. Screenshots of flight paths were captured for each individual flight, including 

instances where multiple flights were required to complete a survey due to battery changes. 

These records also include the droneôs return-to-home path when battery levels required it. All 

flight path screenshots are provided in Appendix A. 

All surveys were conducted during daylight hours (approximately 0900ï1700) under 

standardized winter conditions to maximize detectability. Surveys were completed by 

systematically scanning each property until all accessible areas had been visually assessed for 

thermal signatures. 

When a thermal signature was detected, the zoom camera was used to confirm species 

identification. Residual heat signatures from recently vacated bedding sites can persist on the 

landscape and may be mistaken for animals, reinforcing the need for visual confirmation (see 

Figures 3 and 4). If an object could not be confidently identified, it was excluded to minimize 

false positives. Only confirmed observations of white-tailed deer or designated predators were 
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recorded. This approach represents a minimum count methodology and does not account for 

imperfect detection. 

Each confirmed observation was georeferenced and recorded as a point in a mapping system, 

including species and group size attributes. Deer observed within MetroParks boundaries were 

included in total counts, while adjacent observations were recorded but excluded from density 

calculations to maintain consistency. 
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Figure 3. Thermal image of a deer adjacent to two residual heat signatures from recently vacated 

bedding sites. 

 

 

 

Figure 4.  Zoom view of a white-tailed deer (left) adjacent to two recently vacated bedding sites, 

corresponding to the thermal signatures shown in Figure 1. 
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Results 

*ШDensity estimate for Hitchcock Woods is based on surveyed area only 

Property Date 

Start 

Time 

End 

Time 

Temp at 

start (°F) 

max wind 

(mph) 

Cloud 

Cover Precipitation 

Visibility 

(mi.) Predators Deer 

Size 

(mi2) 

Density 

(deer/mi2) 

Vickers Nature 

Preserve 2/3/2026 3:01pm 3:44pm 17 9 Cloudy Light Snow 10 0 33 0.4 83 

George L. Fordyce Park 

East 2/9/2026 2:32pm 3:15pm 24 8 

Partly 

Cloudy None 10 0 7 0.34 21 

George L. Fordyce Park 

West 2/9/2026 3:38pm 4:01pm 26 8 

Partly 

Cloudy None 10 0 23 0.4 58 

Collier Preserve 2/11/2026 8:41am 10:17am  32 26 Cloudy Light Snow 10 4 11 0.47 23 

Hitchcock Woods*  2/11/2026 12:54pm 1:50pm 32 24 Cloudy Light Snow 13 0 26 0.68*  25*  

Huntington Woods 2/12/2026 9:43am 9:55am 24 21 Cloudy Light Snow 12 1 46 0.59 78 

Mill Creek Golf Course 

Block 2/12/2026 9:55am 11:29am 24 21 Cloudy Light Snow 12 0 29 0.95 31 

Mill Creek Park - Lake 

Newport Area  2/12/2026 11:29am 3:00pm 27 17 Cloudy 

Moderate 

Snow 12 0 16 0.42 38 

Mill Creek Park - Lake 

Cohasset Area 2/12/2026 3:11pm 4:28pm 27 17 Cloudy 

Moderate 

Snow 12 0 26 0.39 67 

Mill Creek Park - North 

End 2/13/2026 8:50am 10:46am 20 6 Sunny None 10 0 41 0.66 62 

Anderson Run 2/13/2026 11:10am 11:34am  24 9 

Mostly 

Sunny None 13 0 22 0.04 550 

Mill Creek MetroParks 

Farm 2/23/2026 10:29am 11:34am  28 29 Cloudy Light Snow 7 1 21 0.62 34 

Sawmill Creek Preserve 2/23/2026 1:53pm 2:14pm 27 31 Cloudy Light Snow 10 1 11 0.24 46 

Springfield Forest 2/23/2026 3:02pm 3:21pm 26 32 Cloudy Light Snow 10 0 7 0.14 50 

Sharrott Road Wetlands 2/23/2026 3:37pm 3:57pm 26 32 Cloudy Light Snow 10 0 12 0.1 120 

Yellow Creek Park 2/24/2026 9:42am 10:30am 22 14 Cloudy Light Snow 12 0 24 0.12 200 

Cranberry Run 

Headwaters 2/24/2026 11:01am 11:22am 24 15 Cloudy None 13 2 2 0.04 50 

Hawkins Marsh 2/24/2026 2:01pm 2:28pm 29 19 

Partly 

Cloudy None 16 0 12 0.25 48 

Sebring Woods 2/24/2026 2:43pm 3:24pm 29 21 

Mostly 

Sunny  None 15 0 6 0.06 100 

Egypt Swamp Preserve 2/24/2026 3:53pm 4:09pm 31 21 

Mostly 

Sunny None 17 0 5 0.12 42 
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Total deer* - 33 

Deer density - 83/sq. mi. 

Predators ï 0  

*deer outside of the property boundary are not included in the final count or density. 
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Total deer ï 30  

Deer density (East) ï 21/sq. mi. 

Deer density (West)- 58/sq. mi. 

Predators - 0 
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Total deer* - 11 

Deer density - 23/sq. mi. 

Predators ï 4 

*deer outside of the property boundary are not included in the final count or density. 
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Total deer ï 26** 

Deer density - 25/sq. mi. 

Predators ï 0 
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Due to a technical issue encountered during the survey, only approximately half of the Hitchcock 

Woods property was completed. The survey was discontinued before full coverage could be 

achieved, and warming temperatures and loss of snow cover prevented rescheduling under 

suitable survey conditions. As a result, findings for this property reflect partial survey coverage 

and likely underestimate actual deer presence. 

Deer density was therefore calculated using only the surveyed portion of the property, and this 

estimate may not be representative of the property as a whole. Because the site is predominantly 

forested, habitat-related bias in the surveyed area is expected to be minimal. The shaded red area 

on the map shows the area that was not surveyed, which comprises about 0.37 square miles, or 

roughly 35% of the property.  

 



 

ΝΡ 
 
      

 

 

Total deer ï 46 

Deer density - 78/sq. mi. 

Predators - 1 
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Total deer ï 29 

Deer density - 31/sq. mi. 

Predators - 0 
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Total deer ï 16 

Deer density ï 38/sq. mi. 

Predators - 0 
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Total deer ï 26 

Deer density - 67/sq. mi. 

Predators - 0 
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Total deer ï 41 

Deer density - 62/sq. mi. 

Predators - 0 
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Total deer* ï 22 

Deer density - 550/sq. mi. 

Predators ï 0 

*deer outside of the property boundary are not included in the final count or density. 
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Total deer ï 21 

Deer density - 34/sq. mi. 

Predators - 1 
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Total deer* ï 11 

Deer density - 4/sq. mi. 

Predators ï 1 

*deer outside of the property boundary are not included in the final count or density. 
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Total deer ï 7 

Deer density - 50/sq. mi. 

Predators - 0 
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Total deer* ï 12 

Deer density - 120/sq. mi. 

Predators ï 0 

*deer outside of the property boundary are not included in the final count or density. 


