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Freeze Up and Near-Shore Ice 

5th ISARRA Conference, 22-24 May, 2017, Oban, Scotland 

October 1, 2016-November 30, 2016 



The Importance of Fast Ice 
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RASM-ESRL Sea Ice Forecasts 
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2016 Freeze Up Satellite 
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2016 Freeze Up RASM-ESRL 
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ERASMUS III, Oliktok Point, Alaska 
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The CU DataHawk2 
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Description: 
Small (~1 m wingspan, 850 g) 
~$1000 vehicle parts cost 
15-20 m s-1 typical airspeed 
75 min flight duration (level) 
~70 km range (level) 

Measurement Capabilities 
Temperature (fast, slow) 
Relative Humidity (slow) 
Pressure 
3D wind vector estimate (fast) 
IR Surface Temperature 
Location 
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Meteorological Conditions 
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Meteorology – Freeze Up Period 
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Evaluation of Simulated Boundary Layer Structure 
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Evaluation of Simulated Boundary Layer Structure 
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Surface Temperature Evolution 
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Surface Temperature Evolution 
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Surface Temperature Evolution 

5th ISARRA Conference, 22-24 May, 2017, Oban, Scotland 



Surface Temperature Evolution 
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Turbulent Surface Fluxes 
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Turbulent Surface Fluxes 
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Summary: 
- Processes related to the development and decay of near-shore sea ice development 

are important to understand to improve prediction tools such as the RASM-ESRL 
model being developed at NOAA PSD. 

- We used the CU DataHawk2 unmanned aircraft to evaluate the model’s performance 
during the 2016 freeze up event near Oliktok Point, Alaska. 

- This evaluation revealed a delay in simulated ice development by several days. 

- Analysis of the simulated output revealed that despite having enhanced diurnal 
cooling of the near surface atmosphere, there were excessively warm land and sea 
surface temperatures in the model during this critical period (satellite SSTs were too 
high as well!).  This resulted in elevated turbulent fluxes relative to observations. 

- Future work will evaluate the causes for these discrepancies and work to develop tools 
to evaluate ocean surface salinity. 



Turbulent Surface Fluxes 
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Shore-Fast Ice 
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