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Derived Gust Velocity and Typical

Response of Most Aircraft

Frequently Associated Meteorological Events

Incremental 

2/

Vertical Acceleration

Intensity

Ude 

1/

Root Mean

Square

Peak

Vertical Wind

Shear 

3/

Convective Clouds 

4/

Surface Winds 

5/

Mountain Wave

Light

5 to 20 fps

Less than .2 g

Absolute

Value > .2 to

.5 g

3-5 

kts per

1000 ft.

Fair weather cumulus and

altocumulus

When surface winds exceed

15 

kts and where air is colder

than the underlying surface

See Footnote 

6/

Moderate

> 20 to 35

fps

.2. to .3 g

Absolute

Value > .5 to

1.0 g

6-9 

kts per

1000 ft.

Thunderstorms,

cumulonimbus, and

towering cumulus

When surface winds exceed

25 

kts or atmosphere is

unstable due to strong

insolation or cold air

advection

See Footnote 

6/

Severe

> 35 to 50

fps

> .3 to .6 g

Absolute

Value > 1.0

to 2.0 g

10 

kts or more

per 1000 ft.

Mature or rapidly

growing thunderstorms

and occasionally with

cumulonimbus or

towering cumulus

Not specified

See Footnote 

6/

Extreme

More than

50 fps

Over .6 g

Absolute

Value > 2.0 g

Not specified

Severe thunderstorms

Not specified

See Footnote 

6/

FOOTNOTES:
1/  Ude.  The derived gust velocity. Ude, is only a rough approximation of true vertical gust velocity. See Federal Aviation Regulations. Part 23, paragraph 23.341 and Part 25, paragraph 25.341.

2/  Incremental Vertical Acceleration. As measured at the center of gravity of an aircraft. For a given intensity of atmospheric turbulence, these accelerations depend on weight, airspeed, and design characteristics of the aircraft. These values are for guidance only and do not indicate precise limits.

3/  Vertical Wind Shear. These values (vectors) are statistically typical for a layer 5.000 feet thick as obtained from rawinsonde data encoded for teletypewriter transmissions. Turbulence of these specified intensities is not always present.

4/  Convective Clouds. Turbulence associated with convective clouds may be present in the immediate environment of, as well as in, the cloud systems.  Severe turbulence may be present in some portion of any thunderstorm.  Extreme turbulence may be present in some portion of any mature or rapidly growing thunderstorm.  Superadiabatic lapse rates near the surface also may produce moderate turbulence.

5/  Surface Winds. Depends on terrain roughness and stability as well as wind speed.  Interpations are often present between low level convective activity and mechanical turbulence.

6/  Mountain Wave.  Moderate or greater turbulence may be found with strong winds generally normal to the mountain ridge, wind speed increasing with height and relatively stable layers. Turbulence is likely at levels near the ridge height, in relatively stable layers and at the tropopause. Turbulence layers may be up to about 5.000 feet thick and may extend 50 to 100 miles downstream.  The presence of troughs and jet streams can enhance wave development. Wind shear turbulence and mountain wave activity may interact to produce variations in turbulence over a wide range of altitudes. Severe or occasionally extreme turbulence may be found in or near rotor clouds and may extend to the ground. Turbulence may be present in mountain waves even though there is insufficient moisture available for the formation of lenticular or rotor clouds.
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3-5 
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Fair weather cumulus and

altocumulus

When surface winds exceed
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6/

Moderate

> 20 to 35

fps

.2. to .3 g

Absolute

Value > .5 to

1.0 g

6-9 

kts per

1000 ft.

Thunderstorms,

cumulonimbus, and

towering cumulus

When surface winds exceed

25 

kts or atmosphere is

unstable due to strong

insolation or cold air

advection

See Footnote 

6/

Severe

> 35 to 50

fps

> .3 to .6 g

Absolute

Value > 1.0

to 2.0 g

10 

kts or more

per 1000 ft.

Mature or rapidly

growing thunderstorms

and occasionally with

cumulonimbus or

towering cumulus

Not specified

See Footnote 

6/

Extreme

More than

50 fps

Over .6 g

Absolute

Value > 2.0 g

Not specified

Severe thunderstorms

Not specified

See Footnote 

6/
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Derived Gust Velocity and Typical Response of Most Aircraft

Frequently Associated Meteorological Events







Incremental 2/
Vertical Acceleration











Intensity

Ude 1/

Root Mean Square

Peak

Vertical Wind Shear 3/

Convective Clouds 4/

Surface Winds 5/

Mountain Wave



Light

5 to 20 fps

Less than .2 g

Absolute Value > .2 to .5 g

3-5 kts per 
1000 ft.

Fair weather cumulus and altocumulus

When surface winds exceed 15 kts and where air is colder than the underlying surface

See Footnote 6/



Moderate

> 20 to 35 fps

.2. to .3 g

Absolute Value > .5 to 1.0 g

6-9 kts per 
1000 ft.

Thunderstorms, cumulonimbus, and towering cumulus

When surface winds exceed 25 kts or atmosphere is unstable due to strong insolation or cold air advection

See Footnote 6/



Severe

> 35 to 50 fps

> .3 to .6 g

Absolute Value > 1.0 to 2.0 g

10 kts or more per 1000 ft.

Mature or rapidly growing thunderstorms and occasionally with cumulonimbus or towering cumulus

Not specified

See Footnote 6/



Extreme

More than 50 fps

Over .6 g

Absolute Value > 2.0 g

Not specified

Severe thunderstorms

Not specified

See Footnote 6/




