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Project Goal
• Incorporate NASA data on nightlight (VIIRS DNB) in 
decision-support tools for the NPS to identify and 
mitigate effects of anthropogenic sensory stimuli on 
wildlife habitats across the Park system. 
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Using NASA resources to better inform wildlife 
conservation

Traits Empirical Data

Remotely-sensed
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NPS Sound Map
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Spatial Analysis



Vulnerability mapping web application (vms.boisestate.edu)
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Predator-Prey Ecology in the Great Basin & Colorado Plateau

1,629 cache sites
2001-2018

110 individuals
~210 k locations

2001-2017

468 individuals
~1.18 million locations

1999-2018

1. How does anthropogenic nightlight affect predation risk?

2. How does anthropogenic nightlight affect animal 
movements and habitat selection?
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Landscape of Fear



How does ALAN influence predation risk?
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How does ALAN influence predation risk?
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Terrain Roughness Distance to Forest Edge
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How does ALAN influence predation risk?

Artificial Nightlight



Spatial Prediction of Predation Risk

Salt Lake City Capital Reef NP
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How does ALAN influence habitat selection and movement?
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How does ALAN influence habitat 
selection and movement?

B



• Incorporated: 1) movement, 2) land cover, 3) landscape (dist. to edge), 4) 
traditional human metrics (e.g., road density), 5) NDVI, 6) nightlight

Cougar top models (n = 56):  
75% incorporated ALAN
14% traditional human metrics only

Deer top models (n = 228):  
79% incorporated ALAN
12% traditional human metrics only

Preliminary Results (iSSF)
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Limited 
Predator 
Buffet

Hypothesis Support

• Large numbers of cache 
sites in urban-interface  --

-- but they occurred in 
the relatively darkest 
locations

14

• Activity and iSSF analysis 
(preliminary) of both deer 
and cougars appear to also 
support the limited buffet 
idea



Conclusions

• At a macro-scale predators and prey respond differently to 
nightlight across the gradient

• Nightlight influence on fundamental ecological processes and 
ecosystem services

• Predict effects of increasing nightlight (area and intensity) on 
wildlife communities and dynamics
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How does ALAN influence predation risk?
- Roads (density & distance)-
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Changing Risk Landscapes Across Nightlight Gradient

HIGH Light Estimate

Std. 

Error z value Pr(>|z|)

(Intercept) -3.68 0.12 -29.93 < 2e-16

scale(RdDistc) 0.17 0.04 4.15 0.00

scale(dist2edge) 0.16 0.07 2.24 0.03

scale(RDdenc) 0.08 0.09 0.90 0.37

scale(MaxHous) 0.00 0.13 0.04 0.97

scale(rough) -0.16 0.06 -2.61 0.01

scale(Lt2015) -0.38 0.09 -4.45 0.00

NLCDHCropPast -1.74 0.39 -4.46 0.00

NLCDHDevel -2.41 0.67 -3.62 0.00

NLCDHHerb_Barren -0.58 0.21 -2.77 0.01

NLCDHOpnWtr -10.55 264.41 -0.04 0.97

NLCDHShrub 0.68 0.13 5.29 0.00

NLCDHWetland 1.38 0.28 5.01 0.00

MED. Light Estimate

Std. 

Error z value Pr(>|z|)

(Intercept) -6.41 0.10 -66.18 < 2e-16

scale(rough) 0.39 0.04 10.94 < 2e-16

scale(Lt2015) 0.23 0.05 4.27 0.00

scale(RDdenc) 0.06 0.07 0.89 0.37

scale(RdDistc) 0.04 0.04 0.95 0.34

scale(dist2edge) -0.23 0.07 -3.27 0.00

scale(MaxHous) -0.88 0.43 -2.03 0.04

NLCDHCropPast -0.66 0.46 -1.43 0.15

NLCDHDevel -1.08 0.45 -2.40 0.02

NLCDHHerb_Barren -0.92 0.27 -3.42 0.00

NLCDHOpnWtr -0.29 1.01 -0.29 0.77

NLCDHShrub 0.02 0.09 0.27 0.79

NLCDHWetland 1.24 0.33 3.75 0.00

LOW Light Estimate

Std. 

Error z value Pr(>|z|)

(Intercept) -8.00 0.08 -105.8 < 2e-16

scale(rough) 0.09 0.05 1.95 0.05

scale(Lt2015) 0.03 0.06 0.46 0.64

scale(MaxHous) 0.00 0.11 -0.02 0.98

scale(RDdenc) -0.31 0.07 -4.65 0.00

scale(RdDistc) -0.46 0.09 -5.05 0.00

scale(dist2edge) -0.53 0.10 -5.20 0.00

NLCDHCropPast -2.21 0.72 -3.07 0.00

NLCDHDevel -0.98 0.73 -1.35 0.18

NLCDHHerb_Barren -0.16 0.16 -0.99 0.32

NLCDHOpnWtr -11.63 171.74 -0.07 0.95

NLCDHShrub -0.69 0.11 -6.54 0.00

NLCDHWetland -1.02 0.71 -1.44 0.15



Resources vs Risk
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ALAN Exposure Group



Activity Analysis – Vegetation 
Greenness

Nightlight Group
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Activity Analysis –
Activity Period

Predator Buffet: Activity periods 
shorten in high ALAN sites – go here 
anyways due to higher NDVI

Predator Shield: Activity 
lengthens and drastic change from 
darker sites –more activity at night 
since cougars not a threat (avoid 
humans)
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ALAN Exposure

Group



Mule Deer iSSF Results
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Light Exposure



Nightlight monthly composites (blackmarble)

Lunar illuminance showing ground features

DNB, cloud-cleared, composite without lunar BRDF correction DNB, cloud-cleared, composite with lunar BRDF correction

Radiance due to human-made light sources only


