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STAR project 2007/8 - Iqaluit 
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Table from STAR Mesonet 
Installation Report, 2008 



Instrumentation 

STATION M1 Type S/N 

Logger CR1000 7740 

Wind Anemometer 05103 71273 

Pressure Sensor PTB210 B1050006 

Temp/Humidity Sensor HMP45C212 C2075 

Temp Sensor 44212 C1506 

STATION S1 Type S/N 

Logger CR1000 10788 

Wind Anemometer 
Offset = +10 

05103-10A 79594 

Pressure Sensor PTB210 B1050009 

Temp/Humidity Sensor HMP45C212 C2074 

Temp Sensor 44212 C1505 

Iridium Modem Phone: 881621415689 #3 
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 Basic analysis of the Data  
•  Time Series  

•  Histograms  

•  Scatter plots 

 Wind Charts 

Icing problems, 
S1 at elevation 

721 m 

Animal 
problems, M1 
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Time Series 

Tavr Nov = -20 C 

Tavr Feb= -30 C 
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Direction Time Series 

Tavr Nov = -20 C Tavr Feb= -30 C 
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S1 icing problem 

The fox problem 



Gamma Distributions for February Winds A1, M2 and A3 
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Axis Y = Number of counts taken every 10 min 
Axis X = Wind Speed [m/s]   
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Joint PDFs 
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V avr = 3.99 m/s   
T = -27.9 C  

V avr = 2.9 m/s   
T = -32.08 C  



Wind 
Rose 

Charts 
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Station I1 



Conclusions 
"  After analysis of time series plots for the stations, we saw that for wind speed and 

temperature, the stations showed variations because the different topography of 
the places where they where set up. 

"  The correlation between wind direction and wind direction from the stations in a 
comparative way to A3, the station placed at the airport, shows how most of the 
time winds tend to match with the direction of winds from A3, which is very 
interesting since A3 is located almost in the heart of the Iqaluit valley. "

"  the winds at stations A1, A3, M2 often aligned at the same direction, with winds 
blowing from NW - SE, although, stations that are outside the valley, along 
Frobisher bay present winds more westerly that those inside the valley, but they 
presented strong winds (5.5 m/s - 11 m/s) during the few storms showed up during 
February."

"  it seems to be that strong winds at Iqaluit and in Frobisher bay are channeled by 
the topography. Studies relating these surface winds to upper level winds are 
planned."
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Blowing Snow Study Goals 

 Predictive / Forecasting: 
•  Threshold Wind Speeds ~ f (T, Rh) 
•  Wind Speed to Blowing Snow Density 
•  Blowing Snow Density to Visibility 

 Modelling: 
•  Particle Size ~ f (U, z) 
•  Mass and Number Flux ~ f (U, z) 
•  Electrostatic Field 
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Site Location 

Site “A3” 

Commemorative Topographical Map of Iqaluit: 
Federal Maps Inc., Toronto;  World of Maps, Ottawa. 



Visibility Sensors 

Wind Speed 

Temp. 
Humidity 

Wind Speed 

Particle Counters 

Snow Traps 

Electric Field Mill 
Blowing Snow Camera 

Instrumentation 
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•  10-m Wind Speed and Dir. 
•  3-m Wind Speed 
•  2-m     ‘’        ‘’ 
•  1-m     ‘’        ‘’ 
•  1.5-m Air Temp. 
•  1.5-m Air Humidity 
•  1.5 / 9-m Δ Temp. 
•  Snow Temperature 

•  2-m Visibility (x2) 

•  2-m Particle Number Flux 
•  1-m       ‘’           ‘’          ‘’ 
•  0.5-m    ‘’           ‘’          ‘’ 
•  Snow Traps 

•  Particle Number 
      and Size 

•  Electric Field Strength 



September, 2007 October November 

December January, 2008 February 

March April 

A3 Installed 
(met only) 

A3 Removed 

Snow Counters 

EFM, Camera, Mass Flux 

Winter 2007 to Spring 2008 

U = 8 m/s 
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DOY 322-323, 
2007 

DOY 47-50, 
2008 

DOY 77, 2008 DOY 81-83, 
2008 

End Start 

–1oC 

–11oC –30 to –20oC 

–30 to –20oC 

Threshold Wind Speed 



Threshold Wind Speed 

Blowing Snow Only 
Blowing Snow with  
  Ice Crystals or Falling Snow 
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Threshold Wind Speed 
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Visibility 
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U10 > 6 m s-1 

Observations: 
        Clear, 
        Cloudy, 
        Blowing Snow 

Best-fit: 
MOR = 1.96 / (N π dm

2) 
   gives  dm = 109 µm 

NW Facing 
NE Facing 



z = 0.35 m 
<w> = 123 µm 

α = 6.5 
σ = 55 µm 

Blowing Snow Camera 

Feb 16 Feb 18 
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Shape 
Parameter 

Mean 
Width 

Number 
Flux 

10-m 
Wind 
Speed 



Blowing Snow Particle Size 

z = 0.35 m 
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Number and Mass Flux Profiles 
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Blowing Snow Model 
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Gamma size distribution from  
camera measurements: 

Diffusion model: Solid line: 

Dashed line: 



Conclusions 

 Observations: 
•  Blowing snow occurs with strong, cold NW winds and weaker, warmer SE winds 

 Predictive / Forecasting: 
•  Hysteresis at high temperatures 
•  Higher threshold than Prairie parameterizaion, near 8.5 m s-1 ( > 30 kph) 
•  MOR varies with inverse of number density (1/N) with d ≈ 110 µm 

 Modelling: 
•  Gamma distribution with 3 < α < 8 
•  Particle size varies linearly with wind speed 
•  Mass and number flux follow power-law profile 

Consistent with diffusion-based model with settling = 70% terminal velocity 
•  Electrostatic field within range of previous measurements; generally weak vs. g 
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