
Atmospheric Research and Modeling Efforts 
at UAF

• Atmosphere is a fundamental driving force for ocean 
currents and properties

• There is a need to develop a new, high-resolution data to 
best describe atmospheric forcing

• Research, economy, and society activities require a real 
time, high-resolution weather forecast system

Xiangdong Zhang, IARC/DAS, UAF; xdz@iarc.uaf.edu



Positive AO Negative AO

Zhang et al. (2011)

Innermost closed SLP
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Highly Variable Beaufort High



Simulated salinity 
and 3D circulation 
corresponding to the 
relocation and 
intensity fluctuation 
of the Beaufort high

Contours: zonal ocean 
currents (solid line: 
westward; dashed line: 
eastward); 
Vector: meridional and 
vertical circulation; 
Color: salinity.
Left panels: winter;
Right panels: summer 
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January Sea Level Pressure and Surface Winds
ERA-Interim vs. NCEP/NCAR Reanalysis



The Chukchi-Beaufort seas High-resolution Atmospheric
Reanalysis (CBHAR) – Better Regional Representation

Model: WRF-ARW; Resolution: 10 km with 1 hourly interval; 
Time span: 1979-2009, 31 years.
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The CBHAR better captures the synoptic scale storm 
process

Feb 28 – Mar 2, 2009



The CBHAR better captures the high frequency variability 
of temperature over sea ice and open water



Impacts of Storm on Sea Ice



0

5

10

15

1 2 3 4 5 6 7 8 9 10 11 12

Storm-Number

5

10

15

20

1 2 3 4 5 6 7 8 9 10 11 12

Storm-Intensity

Ø More numerous storms in 
summer season, while a 
minimum count of storms in 
March.

Ø Stronger storms in winter 
and weaker storms in 
summer 

Ø Weaker CAI in March & 
May
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Storm Climatology (1979-2009) in CBHAR



Trend=0.019

Variability and 
changes in 
storm intensity 
(1979-2009)



Intense  storms

Storm coupled with 
Beaufort high

Strong Beaufort high

Surface wind associated with storm and the Beaufort high



Climatology of 
high frequency 
mesoscale winds 
(1979-2009)
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Storm Tracks in Fully Coupled Arctic Regional Model 



http://www.projects.arsc.edu/giarctic/ForcastGraphics.htm




