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Wind Speed and Wind Direction (WS/WD) 

Field of 
Application 

Meteorological sensors used to measure wind speed and wind direction must meet the 
following performance specifications, unless an equivalent, alternative sensor is 
authorized in writing by the Director. It is not the intent of the Department to exclude 
sensors with operating principles and/or equivalent performance specifications 
different than those provided. Written authorization from the regulator must be 
received prior to the purchase, installation and/or use of any sensor based on an 
alternative principle of operation or differing performance specifications from those 
herein. 

Wind speed and wind direction are typically the most important meteorological 
parameters measured. Measurement of surface winds is a crucial factor in 
understanding atmospheric transport of air pollutants. 

Principles of 
Operation 

Continuous ambient air monitoring methods accepted by the Department for measuring 
WS and WD include the following.  

Cup/Prop Anemometer and Vane Systems: The anemometer consists of either cups or 
a propeller (prop) that relates the rate of rotation to the wind speed. The wind vane 
consists of a fin attached to a vertical shaft, which will rotate to seek a minimum force 
position directly in line with the wind direction. 

Heated Sonic Anemometer: These anemometer systems are based on the principle 
that changes in wind speed and direction affect the transmission time of a sound pulse 
across a fixed distance. Sonic systems can be designed in two dimensions for horizontal 
wind speed and direction, or in three dimensions for both horizontal and vertical wind 
measurements. Heated versions of sonic anemometers are required to prevent icing 
conditions. 

Performance 
Specifications 

Specifications listed here are minimum performance specifications. Some applications 
may warrant use of equipment with better specifications. 

Criteria Performance 
Specifications 
(WS) 

Performance 
Specifications 
(WD) 

Required Operating 
Range (Full Scale): 

0.0 - 50.0 m s-1 0 – 360° 

Starting Threshold 0.5 m s-1 0.5 m s-1 

Accuracy: 0.25 m s-1 or 2% of reading 3° 

Resolution: 0.1 m s-1 1° 

m s-1 is metres per second 
° refers to degrees 
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Wind Speed and Wind Direction (WS/WD) 

Operational 
Requirements 

Installation and operation of wind speed and wind direction sensors must meet all 
requirements specified in the Air Monitoring Directive (AMD). 

All sensors must be operated according to manufacturer’s specifications. 

Calibration 
Requirements 

Refer to the manufacturer’s requirements for calibration and the calibration 
section of the AMD. 

Reporting 
Requirements 

Refer to the reporting section of the AMD. 

Additional 
Information 

Cup and propeller anemometers may exhibit a complicated reaction to vertical 
flow situations. Sonic anemometers can measure vertical flow, but may exhibit 
interference during precipitation events where rain drops may vary the speed of 
sound. 

Heaters are required for sonic anemometer applications in Alberta because these 
instruments have no moving parts and are susceptible to icing. Heaters are also 
recommended for cup/prop anemometer and vane systems as icing conditions 
may also affect operation of these instruments. 


