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Retreat of Arctic Sea Ice
• Sea ice grows
thicker with age.

• Prior to 1989, ice
over 80% of the
Arctic Ocean is at
least 10 years old.

• High Arctic
Oscillation (AO)
winds flushed most
of the older
thicker sea ice out
of the Arctic.

• Younger (thinner)
Ice persists
through today
despite “ normal ”
AO conditions.

(Rigor and Wallace, 2004; updated)



Arctic Sea Ice, February – March 2013
Visible Infrared Imaging Radiometer Suite (VIIRS)

Source: earthobservatory.nasa.gov



Six-hourly webcam images from the wavebuoys tell a dynamic tale
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New ridge



SVP-B Deployments
Chuckhi Sea (northwest of Alaska)



Seasonal Ice Beacon (XIB)

• Developed by USIABP through a NOAA SBIR.
• Capable of surviving in ice, and open water through freeze/thaw cycles.
• Sensors include air and surface temperature, and surface pressure.



Seasonal Ice Beacon (XIB)

145754 9/28/2016 00:00 75.06270 -159.26839 1016.00 -1.19 -3.91
145898 9/28/2016 00:00 82.06984 -143.27162 1009.80 -1.72 -10.64
145951 9/28/2016 00:00 76.38457 -156.91467 1016.50 -1.42 -6.35



Summer Deployments by Air
Airborne Seasonal Ice Beacon (AXIB)

• Capable of surviving in ice, and open water through freeze/thaw cycles.
• Sensors include air and surface temperature, and surface pressure.
• Switched to Pacific Gyre electronics, with 100% success this summer.



Real-Time Observations for Research



Real-Time Observations for Operations
WMO/IOC GTS



Observations for Operations and Research
WMO/IOC   GTS Map – October 19, 2016

NIC Multisensor Analyzed Sea Ice Extent



IABP Deployment Plans
Polar Area Weather Station Ice Beacon Airborne Expendable

Ice Beacon (AXIB)

SVP / WOCE buoy

Upper layer Temperature of the 
Ocean (UpTempO) buoy



Comparison of Multiple Weather Model
Sea Level Pressure Initializations over 

the Arctic 
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Why do we need more 
observations in the Arctic?

• Large Model Differences in  Initial 
Conditions are very common over 
the Arctic

• Often leads to poor and 
inconsistent model performance 
with significant Arctic Weather 
features.

• Weather is the short term driver of 
local Sea Ice Changes

Courtesy of Eugene Petrescu, NOAA



The spread between SLP Reanalyses is low in areas where there are buoy
observations (left). The spread increases to cover the whole Arctic when
the buoys are removed from the reanalyses (right). The buoy obs. also
help constrain of estimates of wind and heat.

(Inoue et al, 2009)

Impact of buoy obs. on SLP fields.



NIC Multisensor Analyzed Sea Ice Extent

SUMMARY

• 142 Buoys reporting in 
May 2016.

• 180 Buoys reporting on 
Oct 2016.

• Challenge: Maintaining the 
network in the Eurasian 
Arctic.


