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•  Diagnosis of the significant southern Baffin Island snowfall event 

(17-18 November 2007). 

 Frontal-cyclone life cycle of the extratropical cyclone  

1) thermal evolution    2) cloud evolution 

•  STAR observations during this event. 

• Weather Research and Forecasting model (WRF) simulation 

1) Model verification    2) Mesoscale characteristics of 

precipitation and surface wind 

• Conclusions 
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Evolution of the thermal structure 
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Evolution of the cloud system 
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Height-time cross section of wind 
speed, wind vectors and potential 

temperature along Iqaluit  
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WRF simulations 



WRF configuration and verification 

• 3 two-way nested domains 
(27km, 9km and 3km 
resolutions) 

• 35 vertical layers 

• Initial and boundary 
conditions: 6-hourly FNL 

• YSU PBL scheme 

• New Kain-Fritsch cloud 
scheme 



Simulated (dash) and observed (solid) temperature (°C) 



Observed and simulated precipitation at Iqaluit 

simulated reflectivity (dbz) at Iqaluit 
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Height-time cross section of wind 
speed, wind vectors and potential 

temperature along Pang 
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Conclusions 
•  The evolution of the extratropical cyclone associated with 

significant snowfall over southern Baffin Island  was 

characterized by Shapiro-Keyser frontal-cyclone model with 

front fracture, bent-back front. 

• The synoptic-scale disturbance illustrated LC2 (cyclonic) 

behaviours in the baroclinic wave life-cycle. 

• The two-day snowfall was associated with the activities of 

fronts. Warm front gave rise to the significant snowfall at Iqaluit 

on 17 November 2007.     



Conclusions (Cont’d) 
• On 18 November 2007,  bent-back front nearly pinched off  by 

dry air intrusion and emerged with Arctic front, which produced 

strong convection and snowfall over Baffin Island.  

• The passage of the Arctic clod front led to the significant 

decrease in surface temperature and humidity and wind direction 

shift over southern Baffin Island. 

• WRF model reproduced the variation of surface temperature in 

southern Baffin Island and the dropsonde observations over 

Iqaluit and Pang.  



Conclusions (Cont’d) 

• The high Theta-e air associated with the bent back front was 

advected to Arctic cold front region. The mesoscale convective 

systems associated with the passage of Arctic front are 

responsible for the significant snowfall. 

• Baffin Island complex topography has significant influence on 

the precipitation and surface wind. The upslope precipitation is 

obvious. Strong wind occurs along the valley and downslope 

regions. 



Thank you! 


