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Barrow Environmental Observatory : Window on the Future
(Charles Etok Edwardsen Barrow Environmental Observatory (1944-2015)





Federal observatories north of the BEO

• USGS: Magnetic Observatory (1949)
• NOAA: Global Monitoring Laboratory, Atmospheric Chemistry (1973)
• DoE ARM: Atmospheric Radiation Measurements (1997)



BEO Vision: A Window on the Future

• Improve our understanding of past, present and future changes and 
interactions among people, land, atmosphere, and coastal 
environments of the region, and to convey this information and 
knowledge to interested stakeholders and organizations.





BEO Chronology (1992-2009 and beyond)

• August 25, 1992 - Ukpeaġvik Iñupiat Corporation (UIC) Board approves BEO
• December 1995 - BEO boundaries surveyed and staked (LCMF)
• August 1997 - 50th NARL Anniversary
• January 16, 1998 - BASC BEO Management Committee
• December 2000 - Draft BEO Science and Implementation Plan
• September 2002 - Master Plan completed
• July 1, 2003 - NSB Assembly rezones land to Scientific Research District  (SRD)
• December 10, 2003 - BEO Subcommittee designated

• 2004 - 2009 BEO Annual Reports

• Post 2009 activities



Examples of  Pre-BEO Observations/Research
(see 50th NARL publication)

• Coastal Erosion: MacCarthy 1940s; Lewellen 1960s
• Permafrost temperatures: Brewer 1940s -1950s
• Active layer- 1960s:  Brown, CRREL
• Atmospheric Chemistry: Univ. of Wash., late 1950s; NOAA (1973)
• Small mammals (lemmings): 1950 onward, Pitelka
• Birds- 1950s onward: Pitelka, Holmes and FWS
• Vegetation and landscapes: Britton, Korando, Carson others
• Ecosystem function: IBP U.S. Tundra Biome 1969-1974



The BEO  provides protection for sites in 
international networks

• International Tundra Experiment (ITEX): since 1994 
• Thermal State of Permafrost (TSP): sites re-established in 2001 
• Circumpolar Active Layer Monitoring (CALM): reestablished in the 

early 1990s 
• Arctic Coastal Dynamics (ACD) since 2001 ( and now LTER )
• SnowNet
• SCANNET: A Circumarctic Network of Terrestrial Field Bases 



New UAF borehole 2002
Summer 2001

USGS 1950s site
Brewer, Brown, Romanovsly

Thermal State of Permafrost (TSP)





Circumarctic Active Layer  Monitoring (CALM)
CRREL transect, Barrow 1962-present

complied by Rachel Spiegel, GWU





Three major types of research will utilize the BEO Science Research District 
* Process and Experimentation

* Population Biology and Biodiversity
* Environmental Monitoring 



North Slope Borough Ordinance No. 75-6-44
Rezoned from Conservation District to Scientific Research District (July 1, 2003)

Provides for a single, multi- year land-use permit )





Kenneth Toovak, Sr., 1923-2009



BEO designated an IPY legacy



Post BASC-BEO Activities: 2009 onward
New BEO Related Programs

• Next-Generation Ecosystem Experiments (DoE NGEE Arctic- 2012-24)
• NEON: National Ecological Observatory Network (NSF 2017)

https://www.neonscience.org/field-sites/barr

• Beaufort Lagoon Ecosystems  LTER (NSF 2019) 
https://ble.lternet.edu/about.html

Continuing
• NSF: CALM,  ITEX, TSP, ACD (LTER), SCANNET 
• NOAA, DoE-ARM, USGS-Geomagnetic 
• Science Outreach: North Slope Schools



Next-Generation Ecosystem Experiments (NGEE Arctic)

Deliver a process-rich ecosystem model in which the response of tundra ecosystems 
to a changing climate can be represented in the Department of Energy’s Energy 
Exascale Earth System Model (E3SM)

Field sites, facilities, and instrumentation on the Barrow 
Environmental Observatory (BEO) and support of UIC 

Science are critical to our success

Topics of interest include permafrost thaw, 
thermokarst formation, shrub expansion, and water 

flow and distribution across changing landscapes

Phase 1-3 (2012-2024)

>140 NGEE Arctic team members
273 publications with >1,750 co-authors

207 data and metadata records in data portal
7 Ph.D. dissertation theses completed

>12 postdocs now in university faculty positions

Field safety manuals and best practices for physical, 
emotional, and psychological safety benefit all 

members of the project



Beaufort Lagoon Ecosystem LTER





https://www.facebook.com/watch/?v=308262016421000

https://www.facebook.com/watch/?v=308262016421000


BEO Field Trip 

Field trip with the Barrow Environmental Observatory and fourth grade students at Ipalook Elementary School in Utqiaġvik.
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