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The Arctic coast in winter: Landfast ice & ice uses

• Coastal landfast ice 

provides 

– Transportation corridor 

for offshore installations 

& between communities

– Important wildlife habitat

– Platform for coastal 

community marine 

resource harvesting

– Shoreline protection

– Geologic agent

Dammann et al., 

ARCTIC, 2018



Dammann et al. (The 

Cryosphere, 2019) 

– based on NIC Ice 

Chart data 1976-2007 

(Yu et al., J. Clim., 2014)

Seasonality & distribution of landfast ice



Coastal landfast ice zonation  Bathymetry & ice deformation

• Grounded ice critical 

in stabilizing landfast

ice 

 Timing & ice use

Dammann et al., The Cryosphere, 2019



Sentinel-1 SAR

interferograms

2017

Dammann et al. (The Cryosphere, 2019)



Sentinel-1 SAR

interferograms

2017

Dammann et al. (The Cryosphere, 2019)

Landfast ice edge location 

1996-2008

Mahoney et al. (CRST, 2014)



Location of landfast ice edge constrained by bathymetry

• Landfast ice extends out to isobath that 

allows deformed ice to ground

• Critical water depth 20 m in Beaufort Sea 

10 m in Bering Sea

• Critical water depth function of ice 

thickness and shelf morphology

Mahoney et al. 

(CRST, 2014)



Location of landfast ice edge constrained by bathymetry

• Landfast ice extends out to isobath that 

allows deformed ice to ground

• Critical water depth 20 m in Beaufort Sea 

10 m in Bering Sea

• Critical water depth function of ice 

thickness and shelf morphology

Office of Coast Survey 
National Oceanic and Atmospheric Administration 
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NOAA North Slope Saildrone Survey to 
Update Nautical Charts 

NOAA Office of Coast  Survey Project  Number:  S-R364-KR-20  

Overview 
From August to October, NOAA’s Office of Coast Survey will operate four Saildrones in the Alaskan Arctic 

to update the nautical chart and improve general understanding of ocean depths in the region. These 

four Saildrones will travel in pairs to survey and develop the 20 meter (65 foot) and 50 meter (164 foot) 

contours. The survey will start offshore of Point Hope and extend eastward to the Canadian Border 

before returning to Point Hope. 

 

Schedule & Operational Area 
The Saildrone project will run from roughly August to October 2020 and consists of two phases:  

Phase One of the project has both Saildrone teams sailing eastbound from August to September as they 

survey the 20 meter (Team A) and 50 meter (Team B) contours from Point Hope to the Canadian Border.  

Phase Two has both teams sailing westbound from September to October. During this time, they will 

survey areas of interest between the 20 and 50 meter contours that were identified in Phase One. 

Plans for Avoiding Conflicts with Subsistence Activities 
To mitigate potential conflicts with subsistence activities, the project team will be using the subsistence 

areas outlined in the Arctic Waterways Safety Committee Standards of Care to guide outreach and 

notification efforts along the project’s operational area. If there are concerns, the project team will work 

with communities to send the Saildrones towards deeper water and/or away from the area of concern. 

The Saildrones continuously broadcast AIS positions and can be tracked using the Arctic Vessel Tracker. 

For any questions, comments, or concerns regarding these operations, please contact LCDR Bart 

Buesseler, NOAA’s Alaska Navigation Manager at 907.231.7112 or Alaska.NavManager@noaa.gov  



Rapid coastal change & permafrost thaw

Ben Jones (UAF) & 

collaborators:

• Rapid coastal retreat 

due to permafrost 

thaw in ice-rich 

coastlines

• Subsea permafrost 

thaw contributing 

factor?
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Rapid coastal change & permafrost thaw

Ben Jones (UAF) & 

collaborators:

• Subsea permafrost 

thaw contributing 

factor?

2012 Survey

2018 Survey





Resolving nearshore bathymetry critical to inundation modeling

Alexeev & Bennett (IARC, 

UAF):

• Resolution of nearshore 

bathymetric data sets 

(flat, stepped or 

smoothed) determines 

extent of coastal flooding 

• Example for Oliktok Pt., 

Alaska: Smoothed data 

show greatest extent of 

inundation during 

simulated storm run-up 

event



Resolving nearshore bathymetry critical to inundation modeling

Alexeev & Bennett (IARC, UAF):

• Wave height also strongly dependent on 

resolution of bathymetric data

• Wave & coastal inundation models can 

help prioritize acquisition of new 

bathymetry data



Broader model-based guidance for bathymetric data acquisition

• Modeling frameworks (such as DOE Earth System Model E3SM) can 

help guide bathymetric data acquisition  Capturing critical 

oceanographic transport processes, sea ice features, coastal erosion

MPAS Ocean Model 

12-60 km, 64 vertical levels

with biogeochemistry (BGC)


