
Arctic lake distribution and density 

Based on GLWD-1 and -2 (Lehner & Doell, 2004) 

GLWD-2 with 1 degree bin size 

Lakes in permafrost  Number of lakes Total lake area 

GLWD-2 Lakes  0.1-50 km2 150, 838 427,994 km2 

GLWD-1 Lakes >50 km2 1,454 434,302 km2 
Grosse et al., 2013, Treatise on 
Geomorphology  



Motivation to study Arctic lakes 



What is the Arctic Observing Network (AON)? 
 
AON is envisioned as a system of atmospheric, land-based, and ocean-based 
environmental monitoring capabilities – from ocean buoys to satellites – that 
will significantly advance our observations of Arctic environmental conditions.  
Data from AON will enable the interagency U.S. government initiative – the 
Study of Environmental Arctic Change (SEARCH) – to get a handle on the 
wide-ranging series of significant and rapid changes occurring in the Arctic. 

The Arctic Observing Network 



Importance of Multi-Scale Observations 

Complementary routes:  Remote sensing approaches allow broad 
spatial coverage, complementing the finer-scale understanding 
facilitated by long-term in situ lake monitoring programs. In situ 
programs may include sensors deployed in the water and collections 
carried out by hand, and can be particularly powerful when coordinated 
across multiple lakes. 



Toward a Circum-Arctic Lakes Observation Network (CALON) 

Short-term goal (< 5 years): Expand and integrate 
an existing lake monitoring network across Arctic Alaska 

 

Long-term goal: Monitor lakes throughout the Arctic 

Key Components 
1. In Situ Observations 
2. Remote Sensing 
3. Traditional Knowledge 



Cold, maritime climate 
 Significant inland gradients  
 Large seasonal contrasts 
 Tundra and continuous permafrost 
 Vibrant native communities 
 Large tracts of DOI-managed lands 

 

Arctic Alaska as the test bed for Phase I 



Winter (2 teams, snowmachines): 
Lake ice and snow thickness, depth ~60 
Deploy water quality instrumentation 
Service met stations at hub 
Collect water samples for 
biogeochemistry 

Summer (3 teams, float planes): 
Service & deploy water quality inst. 
Deploy sediment & pf sensors 
Collect water samples for biogeochem 
Interview elders & hunters: IK 
Collect reflectance spectra from lakes 
Lake bathymetry 

Basic: all lakes, water temp & depth time series 
Enhanced: plus above lake met, bed temp ts 
Comprehensive: 2-3 focus lakes 

Winter and Summer Field Components 



Arctic lakes in summer… 



Summer Field Work – getting around 

Avon raft on Teshekpuk Lake 

John boat on Toolik Lake 

Perfect Pilot Jim Webster 

Cessna 185 “bug-eye” on 
Jim’s pond 

Alpaca Raft on small lake 

R-44 Helicopter 

Presenter
Presentation Notes
In the summer we get around mostly by float plane but also various boats and helicopters around smaller lakes in mountains and foothills.



 

Arctic lakes in winter… 



Lake Targets for 2014 Summertime  
NASA MABEL Mission 



Enhancing CALON through the 
Incorporation of Iñupiaq knowledge 

 



An Elders Observation of Lake Drainage 
Mechanism and Timing 

 

Interview with the late Tom Brower Jr., Atqasuk, AK 
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1985 Landsat TM Image 1992 Landsat TM Image 

Corroborating Information from 
Interviews using Landsat Imagery 

 



• More than 25% of the world’s lakes are in the Arctic 
 

• Arctic climate change is occurring at a rapid rate 
 

• Systematic collection of key Arctic lake parameters is currently lacking 
 

Outer Coastal Plain  
(north of white line) 

Inner Coastal Plain  
(south of white line) 

Frohn et al., 2005 

The Arctic Coastal Plain of Alaska 

Motivation to study Arctic lakes 

CALON will allow us to: 
 

• Record the full suite of changes occurring in a variety of Arctic 
lake types 

• Understand the causes and consequences of changes 
underway 

• Forecast the course, magnitude, and consequences of future 
changes 

• Develop adaptive responses to future change and inform land 
and resource managers decision make processes  



http://www.arcticlakes.org CALON Website:  www.arcticlakes.org 

http://www.arcticlakes.org/
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