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Moose Population Trends in Vermont



Winter Tick(Dermacentor albipictus)



The Big Picture
Understanding the relative suitability of habitats in a 
landscape provides a foundation for wildlife 
population management and is especially important 
for a species in decline. 



What we know 
about moose 
habitat in VT

• A HSI for moose was developed 
by the USFWS in the 1980s (Allen 
et al. 1987) and applied to WMUs 
E1 and I Vermont in the early 
2000s (Koitzsch 2002).

• Although this HSI has informed 
management in the state and 
made use of the best available 
information on moose at the 
time, it has several limitations.



1. GPS radio-collar locations of 
moose (approx. 45,000 
collected to-date)

2. Contemporary maps of land 
cover types (from the newly 
available 2016 National Land 
Cover Database)

3. Fine-scale landscape 
conditions from 2016 LIDAR 
(light detection and ranging) 
imagery

An upgraded HSI model for moose in Vermont was developed based on three 
new sources of information:



Objectives

- Develop contemporary 
habitat suitability models by 
age (mature and young 
adult), season (dormant and 
growth), and sex. 

- Map suitability across the 
study area.



Methods Objective 1 –
Step 1: GPS Locations and filtering  



Methods Objective 1 –
Step 2: Create the Utilization Distributions (UD)



Methods Objective 1 –
Step 3: Relate height of UD to underlying resources



Methods Objective 1 –
Step 3: Relate height of UD to underlying resources



What is LiDAR? How can it improve mapping 
habitat in the state and region?
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Methods Objective 1 –
Step 4: Develop Model Set



Methods Objective 1 –
Step 4: Develop Model Set

Model Formula K

1. Intercept UDHeight ~ 1 1

2. NLCD (400m) & Lidar (400m) UDHeight ~ nlcdVariables(400m) + lidarVariables(400m) + Elevation_s 7

3. NLCD (1km) & Lidar (1km) UDHeight ~ nlcdVariables(1km) + lidarVariables(1km) + Elevation_s 7

4. NLCD (400m) & Lidar (1km) UDHeight ~ nlcdVariables(400m) + lidarVariables(1km) + Elevation_s 7

5. NLCD (1km) & Lidar (400m) UDHeight ~ nlcdVariables(1km) + lidarVariables(400m) + Elevation_s 7

6. Lidar (400m) UDHeight ~ lidarVariables(400m) + Elevation_s 4

7. Lidar (1km) UDHeight ~ lidarVariables(1km) + Elevation_s 5

8. NLCD (400m) UDHeight ~ nlcdVariables(400m) + Elevation_s 6

9. NLCD (1km) UDHeight ~ nlcdVariables(1km) + Elevation_s 6



Methods Objective 1 –
Step 5: Repeat across moose to create population model



- Average AIC ranking 
for each RUF model 
for moose. 

- Models that 
incorporated both 
structure and 
composition were 
best at predicting 
habitat use by 
moose.

Objective 1 –
Key Results



- The relative 
importance of 
resources, either 
negatively or 
positively, on habitat 
use, indicated by 
average standardized 
betas. 

Objective 1 –
Key Results



Objective 2 – Map suitability across the study area
Methods

- Coefficients from the 
top ranked RUF model 
were used to create 
habitat suitability 
maps

- Strength (height) and 
direction of the betas 
pull the suitability 
scores for each patch 
(10m2) up or down 
depending on the 
habitat structure and 
composition of that 
patch



Mature Female HSI models 



How can this 
potentially 

help moose?



How does habitat selection relate to the tick issue?
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