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Standard Practice for

Characterizing Surface Wind Using a Wind Vane and
Rotating Anemometer1
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superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice covers a method for characterizing surface

wind speed, wind direction, peak one-minute speeds, peak

three-second and peak one-minute speeds, and standard devia-

tions of fluctuation about the means of speed and direction.

1.2 This practice may be used with other kinds of sensors if

the response characteristics of the sensors, including their

signal conditioners, are equivalent or faster and the measure-

ment uncertainty of the system is equivalent or better than

those specified below.

1.3 The characterization prescribed in this practice will

provide information on wind acceptable for a wide variety of

applications.

NOTE 1—This practice builds on a consensus reached by the attendees
at a workshop sponsored by the Office of the Federal Coordinator for
Meteorological Services and Supporting Research in Rockville, MD on
Oct. 29–30, 1992.

1.4 The values stated in SI units are to be regarded as

standard. No other units of measurement are included in this

standard.

1.5 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D1356 Terminology Relating to Sampling and Analysis of

Atmospheres

D5096 Test Method for Determining the Performance of a

Cup Anemometer or Propeller Anemometer

D5366 Test Method for Determining the Dynamic Perfor-

mance of a Wind Vane

3. Terminology

3.1 Discussion—For terms that are not defined herein, refer

to Terminology D1356.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 aerodynamic roughness length (z0, m)—a characteris-

tic length representing the height above the surface where

extrapolation of wind speed measurements, below the limit of

profile validity, would predict the wind speed would become

zero (1).3 It can be estimated for direction sectors from a

landscape description.

3.2.2 damped natural wavelength (λd, m)—a characteristic

of a wind vane empirically related to the delay distance and the

damping ratio. See Test Method D5366 for test methods to

determine the delay distance and equations to estimate the

damped natural wavelength.

3.2.3 damping ratio (η, dimensionless)—the ratio of the

actual damping, related to the inertial-driven overshoot of wind

vanes to direction changes, to the critical damping, the fastest

response where no overshoot occurs. See Test Method D5366

for test methods and equations to determine the damping ratio

of a wind vane.

3.2.4 distance constant (L, m)—the distance the air flows

past a rotating anemometer during the time it takes the cup
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