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Modeling Moose Habitat Suitability by Age, Sex; and Season in Vermont,
USA based on GPS Radio-collar Data and Lidar Imagery
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Moose Population Trends in Vermont

Estimated Vermont Moose Population
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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.
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Suitable (HSI=0.32-0.67)
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Most Suitable (HSI=0.68-1.0)

Fignre 8. Relarivs huhitat suitability indiees o 23-k’ evaluation unils lor WMUs
w|aast silable” uails had suitabilily indices helween 0.0 and 0.51.° suitable” buiween
0.32and 066, and “most snitahle™ hetween 067 and LD
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What we know
about moose

habitatin VT

A HSI for moose was developed
by the USFWS in the 1980s (Allen
et al. 1987) and applied to WMUs
E1l and | 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.
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An upgraded HSI model for moose in Vermont was developed based on three

new sources of information:

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

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




- Develop contemporary
habitat suitability models by
age (mature and young
adult), season (dormant and
growth), and sex.
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- Map suitability across the g ! e
study area. P
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Utilization Distribution (UD)

Relate height
of UD to
underlying
resources

Repeat across
moose to create

population model Combinations of structure

and composition to relate
height of UD
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Utilization Distribution (UD)

Create UD

Relate height
of UD to
underlying
resources

Repeat across
moose to create
population model
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Utilization Distribution (UD)

Create UD

Relate height\
of UD to
underlying
resources

Repeat across
moose to create

population model Combinations of structure

and composition to relate
height of UD



‘ov ariate Wamd Description Diata Soume Referemce

P _Opean Proportion ofeachhome mnee that was defined as "open' (vegetation between 0.00 - 0.02 Lidar 201 1EOGS 20160

m) at a 10 m™ resclution.

P Shub Proporton ofeachhome mnge that was defined as "shrub" (vege@tion betaean > .02 - = ] TEGE 20160

20 m)yatalldm resotion Defined becauss ofits potental importance to mooss as a oo
sgurce, but aleo o winier dcks as thew t=nd o guest (or s=ek a host) wiithin this heizht ranga.

BProporon ofeachhome mnge that was defined as poteniial "forags" (vegemton < 3.0 m) or
vagambon that was within reach of mooss ata 10 m™ resohwion.

Proportionofeachhome mnze that was defined as "cover" (vegatation between > 3.0 - <

6.0 m)atal0m reschtion
: = = n ' . . 2 ¥ . X
Proportion ofeach home mnge that was defined as "canopy” (vegetation > 6.0 m) ata 10 m LEGSE 20160

rezohiion. Defined bacanse of s pot=ntal imporance o m sowce of profecion for
tharmal stress or shelter during periods of desp snow.

BProporton of each home mnge defined as "wedand" fomst (ML CD emergent and wood

wetland classifications were combined to represent Feneral wetands) at a 30 m reschition

P Deciduons Proportion of each home mnge dafined as "deciduous" & 5% of the res species shed

foliags simultansousty i responss to ssasonal changs) at a 30 m - rescluton.

Proporton of each home mnse defined as "svergrean" f o of the tres species

maintain their leaves allvear)ata 30 m resolution

Proporton of eachhome mnge dafined as "mined" forest (MNeither deviduous nor evergraen NLCD 201
spacies are > 7 5% of tofal tree cover) at a 30 m” reschwion

P OpenWater Proporton ofeachhome mnzge defined as "open water" (arsas of open water, <=

of vegamiion or =soif) ata 30 m™ resohiion.

P Devalnpped Proporton of each home mnge dafined as "dewlboped " (ndicadon of impervions swAces,

covering all defintions in NLCD kgand to repressnt all development) ata 30 m resohiion.




What is
habitat i

LIDAR? How can it improve mapping

N the state and region?

Courtesy of Dodson & Associates

IS



‘%

‘s
Courtesy of UVM Spatial Lab
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Utilization Distribution (UD)

Relate height
of UD to
underlying
resources

Repeat across
moose to create
population model

Combinations of structure
and composition to relate
height of UD



Model Formula

. Intercept UDHeight ~ 1

. NLCD (400m) & Lidar (400m) UDHeight ~ nicdVariables(400m) + lidarVariables(400m) + Elevation_s
. NLCD (1km) & Lidar (1km) UDHeight ~ nlcdVariables(1km) + lidarVariables(1km) + Elevation s

. NLCD (400m) & Lidar (1km)  UDHeight ~ nlcdVariables(400m) + lidarVariables(1km) + Elevation s

. NLCD (1km) & Lidar (400m) UDHeight ~ nicdVariables(1km) + lidarVariables(400m) + Elevation s

. Lidar (400m) UDHeight ~ lidarVariables(400m) + Elevation s

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

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

. NLCD (1km) UDHeight ~ nicdVariables(1km) + Elevation s




Utilization Distribution (UD)

Create UD

Relate height
of UD to
underlying
resources

Repeat across
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Growth - Unweighted Dormant - Weighted Growth - Weighted

- Average AIC ranking
for each RUF model
for moose.

Young Adult Young Adult

Models that

incorporated both
structure and
composition were
best at predicting
habitat use by
moose.
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- The relative
importance of
resources, either
negatively or
positively, on habitat
use, indicated by
average standardized
betas.
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- Dormant

Female

Female

Miale

Bdature Adult

Young Adult

Young Adult

canopy 1km -

forage | km -

Elevation &4

nled mixed [km -
nled wetland [ km -

nled evergreen | km -

forage 1 km -

canopy 1km -
Elevation s-

nled mixed [km -
nled wetland [ km -

nled evergreen |km -

Habitat Variables

canopy 1km -

Flevation =-

forage | km -

nled mixed [km -
nled wetland [ km -

nled evergreen |km -




- 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
(10m?) up or down
depending on the
habitat structure and
comﬁosition of that
patc

Average Unstandardized Betas

- Dormant

Female

Female

Miale

hiature A duli

Young Adult

Young Adult

nled mized |

nled wetland |

nled mized |
nled wetland 1k

Habitat Variables

Elevation =4

nled mized 1k

nled wetland 1k




Mature Female HSI models

Mature Female (Growth Season) Mature Female (Growth Season)
NLCD & Lidar 1 km2 'f NLCD 1 km2
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How does habitat selection relate to the tick issue?
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