
BAID: The Barrow Area Information Database – An Interactive 
Web Mapping Portal and Cyberinfrastructure for Scientific 

Activities in the Vicinity of Barrow, Alaska 

Abstract 
The Barrow area of northern Alaska is one of the most intensely researched locations in the 
Arctic and the Barrow Area Information Database (BAID, www.barrowmapped.org) tracks 
and facilitates a gamut of research, management, and educational activities in the area. 
BAID is a cyberinfrastructure (CI) that details much of the historic and extant research 
undertaken within in the Barrow region in a suite of interactive web-based mapping and 
information portals (geobrowsers). The BAID user community and target audience for BAID 
is diverse and includes research scientists, science logisticians, land managers, educators, 
students, and the general public. BAID contains information on more than 16,000 Barrow 
area research sites that extend back to the 1940’s and more than 640 remote sensing 
images and geospatial datasets. In a web-based setting, users can zoom, pan, query, 
measure distance, save or print maps and query results, and filter or view information by 
space, time, and/or other tags. Recent advances include provision of differential global 
positioning (dGPS) system and high resolution aerial imagery support to visiting scientists, 
analysis and multitemporal mapping of over 120 km of coastline for erosion monitoring; 
maintenance of a wireless micrometeorological sensor network; links to Barrow area 
datasets housed at national data archives; and substantial upgrades to the BAID website. 
Web mapping applications that have launched to the public include: an Imagery Time 
Viewer that allows users to compare imagery of the Barrow area between 1948 and the 
present; a Coastal Erosion Viewer that allows users to view long-term (1955-2015) and 
recent (2013-2015) rates of erosion for the Barrow area; and a Community Planning tool 
that allows users to view and print dynamic reports based on an array of basemaps 
including a new 0.5m resolution wetlands map designed to enhance decision making for 
development and land management  
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Maintaining, updating and innovating a suite of BAID Web Applications 

Collecting data on research activities, generating 
geospatial data, and providing mapping support 

Ongoing field data collection continues to be focused in the Barrow area as defined above. Each 
year, the BAID field team interacts with personnel from between 30 and 50 projects conducting 
research in the Barrow area. Utilizing Differential Global Positioning System (DGPS), high precision 
location information is obtained for the approximately 500-2000 research sites added to BAID 
every year.  

Developing a wireless sensor network that provides web-
based interaction with near-real time climate and other data 

BAID Meteorological Stations deployed 
across the Barrow Paeninsula.. 

One of the meteorological stations deployed in 
2013.  

Meteorological station data visualized with custom R 
scripts viewable in an interactive web application. 

UMIAQ Technician Qaiyaan Aiken surveys a section of 
Chukchi coast line in summer 2015. 

UTEP student Gabriela Tarin and Dr. Craig Tweedie survey 
Chukchi near-shore bathymetry in summer 2015 

Monitoring Coastal Change 

The new BAID Coastal Monitoring Story 
Map…. A story about coastal change, the 

Barrow community, and coastal research. 

The new BAID Coastal Erosion Viewer. Long-
term shoreline positions (various dashed 

black lines) dating back to 1955 are displayed 
here along with 1948-2014 erosion rates. 

The new BAID Imagery Time Viewer 
application. The town of Barrow can be 

seen in 1955 aerial imagery on the left and 
in 2014 satellite imagery on the right. 

The new beta BAID Community Planning Tool that 
allows users to generate detailed reports on high 
resolution land cover and wetland cover in user-

defined areas within UIC-lands on the Barrow 
Peninsula.   

BAID USFWS NWI 

Detailed Wetlands Mapping 
Training site data were collected in the field during the summer of 2013 and 2015. 
Soil moisture, dominant species cover, plant functional type cover, depth to 
permafrost, photographs, land cover formation, and high accuracy coordinates were 
collected spanning a transect across the Barrow Peninsula. WorldView-2, 8-band 
imagery was acquired from the Polar Geospatial Center (PGC) as a set of 55 images. 
The multispectral and panchromatic versions of the images were fused to increase 
the spatial resolution from 2m to 0.5m using the Gram-Schmidt pan-sharpening 
method in ENVI 5.1 in order to obtain a high-resolution landcover classification. The 
images were mosaicked and orthorectified using Ground Control Points (GCPs) 

distributed across the peninsula. The palustrine wetlands corresponding to landcover 
map classes were classified to existing NWI classes/codes based on NWI class 
descriptions. The final wetlands classification used a minimum-distance supervised 
classification and contained a total of 18 classes. The BAID detailed wetlands map is a 
huge stride in accurate wetlands classification for the Barrow area where until 
recently, NSSI and USFWS NWI classifications  provided only coarse resolution maps. 
The detailed wetlands map is available in our Community Planning tool to 
facilitate planning and permitting for the Barrow area.  

Overview of the BAID Detailed Wetlands Map Subset of the 0.5 m resolution BAID Detailed Wetlands Map Subset of the coarse resolution USFWS NWI Wetlands Map (top) and 30m 
NSSI Landcover Classification map (bottom) 

Preliminary bathymetric surface for Elson Lagoon near Barrow and results from long-term shoreline 
change analysis 

Coastal change near Barrow is being studied and monitored by the BAID team by observing 
recent (since 2002) changes with yearly DGPS surveys, areal and volumetric loss analysis, 
determination of environmental controls on erosion, time-lapse photography and near-
shore bathymetry surveys. Long-term (since 1955) changes have been resolved by 
processing high-resolution historical imagery, digitization of waterlines for multiple “time-
slices” and analysis of areal change. Shorelines, erosion rates, and a time series of 
imagery are included in the Coastal Erosion Viewer providing tools for researchers 
and community members to interactively visualize synthesized results, trends and 
implications. 

Current sensor configurations at each met 
station include soil temp/moisture, leaf 
wetness, precipitation, wind speed/direction, 
air temp/moisture, solar radiation-PAR, and 
thermistor probes in support of the 
Permafrost Laboratory from the University of 
Alaska Fairbanks. 

Stakeholder Participation Local Impact 
Throughout the duration of the BAID project, 
our team has engaged with local shareholders 
through annual community presentations to 
an advisory council of local land management 
entities including the Arctic Slope Regional 
Corporation, Ukpeagvik Inupait Corporation 
(UIC), North Slope Borough, City of Barrow, 
and Native Village of Barrow. By holding 
numerous feedback sessions and web usability 
testing we aimed to engage the public in the 
application development process.  

Capacity Building 
Qaiyaan Aiken Joined the BAID team in 2013 as 
a GIS technician based in Barrow with UMIAQ. 
Qaiyaan brings a unique combination of local 
knowledge and technical expertise (ESRI and 
Different ia l GPS survey ing and data 
processing) to the project. Qaiyann was 
instrumental in field work logistics, knowledge 
of permitting needs and geospatial processing 
and problem solving for project deliverables. 

With publicly available resources such as the 
BarrowMapped.org website, Inupiat place names within 
the applications, and the informational StoryMap; BAID 
raised awareness about scientific research in the Barrow 
community. Land Managers can examine rates of coastal 
erosion for specific sections of shoreline, browse 
existing infrastructure in conjunction with wetlands, 
zoning, land ownership, elevation or endangered species 
information. From this data, users can then create map 
reports including acreage of wetlands coverage and 
required information for permitting applications.  
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Recent vs Historic Erosion Rates for Elson Lagoon, Barrow, AK 

Recent rates of erosion observed for Elson Lagoon plotted against historical rates for the same 
transects. This suggests mean rate has increased 25-30% in the 2000’s. 
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The new beta BAID Research Sites web 
mapping application that allows users to 
explore the legacy of research activity in 

the Barrow area.  


