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. . . and Monitoring
Determine the current condition of resources and how they change over time 

(Monitoring Vital Signs).

NPS Inventory . . . 
Provide baseline information about park natural resources, including species diversity, 
distribution and abundance.
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ARCTIC

CENTRAL

SOUTHWEST

Arctic Network
Central Alaska Network

Southeast Alaska Network
Southwest Alaska Network

Wet and Dry Deposition
Air Contaminants
Climate and Weather
Snow and Ice
Coastal Erosion
Sea Ice
Permafrost
Surface Water Dynamics
Lagoon Communities
Lake Communities
Stream Communities
Invasive Species
Fish Assemblages
Bird Assemblages

Brown Bear
Caribou
Sheep
Moose
Musk Ox
Small Mammals
Vegetation
Point Source Human Effects
Consumptive Use
Visitor Use
Fire Extent and Severity
Landscape Dynamics

Air Quality
Weather and Climate
Snowpack
Glaciers
Volcanoes and Tectonics
Permafrost
Surface Water Dynamics
Water Quality
Macroinvertebrates
Invasive Species
Insect Damage
Freshwater Fish
Passerines
Bald Eagles
Golden Eagles
Peregrine Falcons
Ptarmigan

Arctic Ground Squirrels
Snowshoe Hare
Small Mammals
Caribou
Moose
Sheep
Wolves
Brown Bear
Vegetation
Subarctic Steppe
Human Populations
Consumptive Use
Visitor Use
Trails
Fire Extent and Severity
Land Cover
Sound
Forage Quality
Phenology

Visibilty and Particulate Matter
Weather and Climate
Glaciers
Coastal Change
Volcanoes and Tectonics
Surface Water Dynamics
Marine Water Chemistry
Freshwater Chemistry
Invasive Species
Insect Damage
Kelp and Eelgrass
Intertidal Invertebrates
Resident Lake Fish
Salmon
Black Oystercatcher
Bald Eagle
Seabirds

Brown Bear
Wolf
Moose
Caribou
Sea Otter
Harbor Seal
Vegetation
Sensitive Vegetation 
Communities
Consumptive Use
Visitor Use
Land Cover
Landscape Dynamics

Visibility and Particulate 
Matter
Air Contaminants
Weather and Climate
Glaciers
Surface Hydrology
Oceanography
Macroinvertebrates
Freshwater Contaminants
Water Quality
Invasive Species
Insect Damage
Visitor Use
Airborne Sound
Underwater Sound
Land Cover
Phenology

Bald Eagles
Bears
Biodiversity
Landbirds
Forage Fishes
Harbor Seals
Intertidal Invertebrates
Killer Whales
Marine Predators
Kittlitz’s Murrelets
Salmon
Ungulates
Western Toads
Wetlands
Humpback Whales
Steller Sea Lions
Vegetation
Consumptive Use

Vital Signs of Alaska’s Inventory and Monitoring Networks

Common Themes:
•Climate Change
•Wildlife Populations
•Contaminants
•Water Quality
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Goals of 
the NPS 
I&M 
Program
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One Vital Sign example

Resource BriefsAnnual Reports/
Peer Reviewed publications

Protocol



Goals
Decision Support – Provide technical 
assistance and products to support 
management decisions
Science Rigor – Ensure scientific rigor 
and consistency 
Data Management – Ensure access to 
survey information
Project Coordination – Increase 
efficiency through collaboration
Communication – Transparency, 
credibility, awareness, and 
accountability 
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Alaska Refuge Inventory and Monitoring



Refuge 
Specific 
Surveys
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Alaska Refuge Inventory and Monitoring
Baseline data Inventories Data Mgmt Partnerships
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Refuge Planning

Inventory & 
Monitoring Plan

Priority Resources of 
Concern

SMART Conservation 
Objectives

Implement IMP

Step 1

Step 2

Step 3

Step 4

All ROC

Priority 
ROCs
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? Resist – Accept – Direct ?
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Adaptive Management – Data Life Cycle

NPS FWS - SHC
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Do

Assessment

Planning

Monitoring
Adaptive 
Learning & 
Decision 
Making



Similarities
• ANILCA
• Emphasis on protocols

• Park/Refuge specific
• Regional

• Regionwide inventories
• Remotely sensed data – IfSAR for better DEMs
• Collaboration on land cover mapping (vegetation)

• Planning
• Park Vital Signs  Key ecological attributes for Refuge 

ROCs
• Upfront investment in survey design

• Partnerships
• Leverage people and programs to do monitoring (USGS, 

Universities, etc.)

• Accountability - data management and 
reporting

• Ensuring full data life cycle
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J. Hughey

Rapid elevational shifts in Denali’s passerine 
community parallel vegetation change

• Jeremy Mizel
• Josh Schmidt
• Carol McIntyre
• Maggie MacCluskie
• Carl Roland



Changes in woody vegetation distribution in Denali

Increasing spruce in 
subalpine:
1976 (L)/2005 (R)

Floodplain shrub 
colonization
1976(T)/2005(B)



Collaborations 
– Audubon 
bird models
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Collaborations 
– Water 

temperature 
modeling
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Thank You!
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