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170 accidents since 1982...

10 accidents in last 4 years @

6 accidents in 2023




CENZ23LA228
GRUMMAN ACFT ENG CORSCHWEIZER G-164, N8405K

Saffell, Arkansas
May 2023 Part 137 Ag flight

_oss of control in flight
Pilot ~16,000 hrs
No record of weather briefing

No Injuries
Substantial damage

METAR KARG 312156Z AUTO 14006KT 10SM FEWO002
SCT110 31/16 A2993 RMK AO2 SLP135 T03060161=
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Pilot reported that he had encountered several dust devils earlier in the
day

Shortly after takeoff for aerial application flight unknowingly flew
through dust deuvil

Estimated 8-to-10-feet diameter with no visible debris

Airplane impacted dirt ditch, nosed over, and came to rest inverted
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The National Transportation Safety Board determines the
probable cause(s) of this accident as follows:

The airplane’s encounter with a dust devil after takeoff, which resulted in a loss of
lift, and a subsequent loss of control. Contributing to the accident was the NTSB
presence of a dust devil in the airplane’s flight path.




Dust devils are significant hazard to aviation with 6 accidents in the
past year

Often form under clear skies and warm conditions near different
surface types

Can be as strong as tornadoes or waterspouts
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Risk of sudden . Dust Devils: A Life Cycle _; led roll or yaw

Step 1: Step 2: Step 3: Step 4: The dust devil
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low pressure stretches & speeds up dirt & debris the circulation




Always be vigilant for the potential presence
regions known for them, such as the US Sou

If operating in areas known for frequent dust
altitude, when possible

Never assume visibility equals safety: Just b
picking up debris doesn’t mean it’s not there

Diversify flightpaths: If operating in an area
formation of dust devils, consider all availab
risk and be prepared to take evasive action

Dust Devils: Silent Sky Snares (ntsb.gov)
NTSB Safety Alert - Dust Devils: Silent S

SAFETY
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Dust Devils: Silent Sky Snares

Understanding their threat to aviation safety

The problem

Dust devils, while often considered a harmless phenomenon,
present significant hazards to aviation and have been present in
more than 170 accidents the National Transportation Safety Board
has investigated since 1982.

e Their spiraling updrafts, as shown in figure 1, can disrupt the

flight of small aircraft. For pilots unfamiliar with or inattentive
to the presence of dust devils, especially when operating at
low altitudes, the consequences can be catastrophic.

Dust devils, also referred to as whirlwinds, can occur under
clear skies and warm conditions, especially in areas with flat
terrain, and can be as strong as tornadoes and waterspouts.
They typically form in areas of strong surface heating, such
as between different surface types like asphalt or dirt.

Given their often invisible nature (unless they pick up dust
and debris), dust devils pose a risk of sudden and
unexpected turbulence for pilots and aircraft, which may lead
to rapid loss of lift, uncommanded roll or yaw, or other
disturbances.

How to detect dust devils with no or minimal visible debris

« Shadow on the ground: Dust devils can cast a shadow on the ground if the sun’s angle is right.
Even if the dust devil doesn't have visible debris, the vortex itself can cause enough air density

and temperature differences to create a visible shadow.

e Tracks: In some environments, dust devils leave fracks or marks on the ground even if they don't
lift visible debris. Observing these signs can provide an indirect method to estimate a dust devil's

presence, size, and direction.


https://www.ntsb.gov/Advocacy/safety-alerts/Documents/SA-088.pdf
https://www.youtube.com/watch?v=N-bYCzSYCjc&t=14s

Part 91 Weather-Related Accidents 2008-2022

Weather-Related Non-Weather Total Weather-Related
Related Percentage

Accidents

Fatal Accidents

D.Eick / J.Thomas NTSB 2024

«  “Weather-Related” events are those for which a weather-related finding was listed for the accident/incident under 14 CFR Part 91.

Weather-related findings include temperature, humidity, atmospheric pressure, high density altitude, conditions conductive
to structural ice, turbulence, convective weather, wind (sudden wind shift, tailwind, windshear, variable wind, updrafts/downdrafts,

crosswind, gusts, dust devils), ceiling and visibility, precipitation, or solar/lunar conditions.
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GA — Weather-Related Accidents, 2008-2022
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GA- Fatal Weather-Related Accidents, 2008-2022
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Part 135 Weather-Related Accidents 2008-2022

Weather-Related Non-Weather Total Weather-Related
Related Percentage

Accidents

Fatal Accidents

D.Eick / J.Thomas NTSB 2024

«  “Weather-Related” events are those for which a weather-related finding was listed for the accident/incident under 14 CFR Part 135.

Weather-related findings include temperature, humidity, atmospheric pressure, high density altitude, conditions conductive
to structural ice, turbulence, convective weather, wind (sudden wind shift, tailwind, windshear, variable wind, updrafts/downdrafts,

crosswind, gusts, dust devils), ceiling and visibility, precipitation, or solar/lunar conditions.

NTSB



Part 135 — Fatal Weather-Related Accidents, 2008-2022
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NWS US Weather Related Fatalities in 2020
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ERA22LA395

Diamond Aircraft Industries DA 42, N4A3RG
Orlando, Florida Local instructional flight from ORL

September 2022 Student pilot ~3000 hrs, 6 hours
_ , make/model

Received wx briefing through ForeFlight
1-Fatal, 1-Serious

SPECI KORL 012059Z 10032G54KT 060V130 1/4SM R07/0400VP6000FT +TSRA FG SCT017
BKNO029 OVC060 23/21 A3000 RMK AO2 PK WND 12054/2055 LTG DSNT ALQDS PRESRR
P0039 1702280206
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Radar Mosaic:2022/09/01 19:45 falyhn
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Requested and received weather briefing through ForeFlight at 1542
EDT

A small area of precipitation, about 2 nm in diameter, over Orlando
International Airport (MCQO), located 7 miles south of ORL, which was
slowly moving north

Cell didn’t appear to be growing

Started engines around 1621 EDT and held on taxiway around 1640
EDT

NTSB
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About 1645, they completed their pre-takeoff checks

The crew observed precipitation over the departure end of the runway,

so they elected to hold in place rather than attempt to taxi back to the
ramp

The wind gusts increased to 60 knots. The airplane’s left wing then
lifted and the airplane rolled to the right. The flight instructor attempted
to shut down the engines, and the airplane rolled over inverted

NTSB
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The National Transportation Safety Board determines th
probable cause(s) of this accident as follows:

The flight crew’s insufficient evaluation of the deteriorating weather conditions in
the area, which resulted in an encounter with a microburst.
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Dione.

Sheet laad must be calenlated. Chek that actual performance are compliant

Loadshest Mot done, but supposed within limits by experience. a . n a
F by expe with flight profile
Mot done and near aircraft imitation
Wizl under limits.
Performaonce . . .
{weight and Cloze to limits aaly in cruise conditions. a Study anather strategy to C?mph _wuh flight profile and training program. If [u]
density olfitude] you cannot, cancelled the flizht (No Co)
Cloze to limirs during epernarions.
Day.
Strong studies of flisht profile with accurate weather forecastz are mandatory,
Time of flight Dicrwm or duss. a check that captain respects [FR minimum training requirements or single a]
pilot night requirements
Hight.
Good.
Meteorclogica i _ Strong studies of flight profile with accurate weather forecasts are mandatory,
. Marginal ¥smZ 1] h .y . . . [u]
conditicns check that captain respectz IFR. minimum trainine reguirementz
1M
Light.
"Wind Sustained. 0 | Strong studies of flight profile with accurate weather forecasts are mandatory o]
Strong or gusting.
Mo roin.
Rain Light rain. a u]
Sherwers or thunderstorms. Stop! Cancel the flight
Good.
Meteorclogica _ _ Strong studies of flight profile with accurate weather forecasts are mandatory,
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ission Particular attention during the flight. Try to delay the flight if possibla. If not,
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impartance

High value. To be completed as soon as possible.

NO GO

SCORE: ACCEPTABLE

ACCEPTABLE

Questions number:

29

2

[2=]

Questions missing:

28

26
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Preventing Turbulence-Related Injuries in
SAD88 | December 2023

Air Carrier Operations Conducted Under
Title 14 Code of Federal Regulations Part 121

Dust Devils: Silent Sky Snares

Understanding their threat to aviation safety

Elz‘) * Pilot W

Mor
Board

The problem

Dust devils, while often considered a harmless phenomenon,
present significant hazards to aviation and have been present in
more than 170 accidents the National Transportation Safety Board
has investigated since 1982.

The problem
lagery e Sparse reporting

of PIREPs (brief
improving weathe

o Their spiraling updrafts, as shown in figure 1, can disrupt the
flight of small aircraft. For pilots unfamiliar with or inattentive
to the presence of dust devils, especially when operating at
low altitudes, the consequences can be catastrophic.

e Dust devils, also referred to as whirlwinds, can occur under S’gnlf‘

clear skies and warm conditions, especially in areas with flat ¢ Pilots submit relati

terrain, and can be as strong as tornadoes and waterspouts. z

They typically form in areas of strong surface heating, such ay o Pilots m?y

as between different surface types like asphalt or dirt. good or “as
o Given their often invisible nature (unless they pick up dust Pilots may |

and debris), dust devils pose a risk of sudden and o

unexpected turbulence for pilots and aircraft, which may lead Pilots may

to rapid loss of lift, uncommanded roll or yaw, or other
disturbances.

. methods.
ration Rad o Pilots may

nation sen

How to detect dust devils with no or minimal visible debris

Safety Research Report

+ Shadow on the ground: Dust devils can cast a shadow on the ground if the sun’s angle is right.
Even if the dust devil doesn't have visible debris, the vortex itself can cause enough air density
and temperature differences to create a visible shadow.

i NTSB/SS-21/01
jround site PB2021-100927

iatad it m

National

» Tracks: In some environments, dust devils leave tracks or marks on the ground even if they don't
‘2.‘ Tunmanaubadine

lift visible debris. Observing these signs can provide an indirect method to estimate a dust devil's
presence, size, and direction.

N THE CLOUDS PHOTOGRAPHY



https://www.ntsb.gov/Advocacy/safety-alerts/Documents/SA-017.pdf
https://www.ntsb.gov/Advocacy/safety-alerts/Documents/SA-064.pdf
https://www.ntsb.gov/Advocacy/safety-alerts/Documents/SA-082.pdf
https://www.ntsb.gov/safety/safety-studies/Pages/DCA18SS003.aspx
https://www.ntsb.gov/Advocacy/safety-alerts/Documents/SA-083.pdf
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https://www.ntsb.gov/safety/StatisticalReviews/Pages/CivilAviationDashboard.aspx

Any Questions?

My email: paul.suffern@ntsb.gov

https://www.ntsb.gov/safety/StatisticalReviews/Pages/CivilAviationDas
hboard.aspx

https://www.ntsb.gov/safety/data/Pages/generalaviationdashboard.asp
X
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