

















Predicting Turbulence or... How To Avoid A Rough Ride!

After all the Santa Ana winds we have had recently, | have been thinking about flying in windy conditions. Higher
wind speeds don’t guarantee turbulence, but it is frequently there. Turbulence is something you can run into no
matter what time of year it is. It's never any fun, and can potentially be quite hazardous if it's severe enough.
With a little practical knowledge, you can actually predict fairly accurately where you might find it, and then take
steps to avoid it.
Turbulence sources come in 2 basic categories: Mechanical and Convective.
Mechanical turbulence is:

e Caused by upslope and subsequent downslope movement of air masses.

e Effect caused when air travels around large obstructions such as hangars, buildings, groups of trees,
mountains, etc.

=  Mountain wave is an example of severe mechanical turbulence.
= Itis sometimes indicated by standing lenticular clouds, but only if moisture is present.
Convective turbulence is:
e Caused by heating and cooling of air masses. Unstable air generally means a bumpy flight.
e Effect found in thunderstorms, near bases and inside of clouds (especially cumulus).

e Associated with frontal activity.

Turbulence intensity is classified in the AIM as follows:
e Light: Slight erratic changes in altitude or attitude. Unsecured objects may be displaced slightly.

e Moderate: Greater intensity than light, but the aircraft remains in positive control at all times.
Unsecured objects are dislodged.

e Severe: Large, abrupt changes in altitude or attitude. Aircraft may be momentarily out of control.
Unsecured objects are tossed about.

e Extreme: Turbulence in which the aircraft is violently tossed about and is practically impossible to
control. Structural damage may result.

If there are sudden jolts in the turbulence, ATC will refer to this as “chop” or “choppy air”.

In the interest of safe flight in light aircraft, | highly recommend avoiding anything more than moderate
turbulence and even that not for long as it’s hard on you as well as the aircraft. If you own your own aircraft
and frequently fly in turbulence, when you have your annual inspection, be sure to look for rivets that have
been “working” while the aircraft has been bouncing around.

So now that we’ve reviewed what causes turbulence and its characteristics, here’s where you might find it:
e Near areas of Wind Shear.
e Atthe bases of and in clouds and near rain/virga cells.
e Near changes in visibility - either surface or flight. (Look for dust.)

e Inareas of rapid temperature change. If the temperature at cruise altitude changes +2° within less than
1 minute (this can be felt).

= |f the temperature goes up, expect updrafts.

=  |f the temperature goes down, expect downdrafts.
e  The humidity will often change.
e  The smell of the air will change.

e When there is a change in airspeed during cruise at a given altitude (especially noticeable when on
autopilot).

e  Except in mountain wave conditions, climbing will usually result in a smoother ride.

e Turbulence is often stronger near the surface, but not always. E.g. Clear Air Turbulence at Flight Level
370.
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e If the wind direction is parallel to the mountain range, less turbulence will be created than if it is
perpendicular (think water going over rocks in a stream bed).

e Near mountains the following may be expected:
= On the lee side: more turbulence and downdrafts.
= Onthe windward side: less turbulence and updrafts.
With this knowledge in hand, it’s possible during Pre-Flight to predict where you might possibly encounter
turbulence. There are several things to do while planning your flight:
e Look at weather forecasts for the route of flight.
e  Check for PIREPs, AIRMETs, SIGMETs and CONVECTIVE SIGMETSs.
e Seeif there is any mention of Wind Shear or frontal activity.
e Compare wind direction and speed at various altitudes over terrain to be flown over or passed nearby.
Note: don't forget that wind direction is in degrees TRUE and speed in KNOTS.

Itis a smart idea to get the forecast winds aloft for all possible altitudes you can fly. You may need them
if the ride where you are gets too rough.

e Plan the route of flight to avoid as much turbulence as possible, especially for the comfort of passengers.

While you are in flight, you may want to keep the following in mind with respect to turbulence:
e  Stay clear of known areas of wind shear.
e The higher the wing loading of the aircraft, the less it will be affected by rough air.
e  Minimize control deflections and don't chase altitude or airspeed.
e Know the “V speeds” of the aircraft so you won’t over-stress the airframe.
=  Stay out of the yellow arc if the air is turbulent.
=  Know what V, (maneuvering speed) is for your aircraft.
e  Know the crosswind landing component for the aircraft and how it handles in turbulence.
e Know personal and aircraft limitations; especially on crosswind landings.
=  Practice them with an instructor.
= Beready to go around or to another airport if conditions deteriorate.

= |f you encounter a lot of turbulence crossing the mountains, consider making a 180° turn, and
climbing another 2000’ before attempting to cross again.

e  Get PIREPs and updated briefings.
=  Analyze PIREPs according to quantity and aircraft type reporting.
=  Onereport turned in by a C-172 pilot may be questionable.
=  Several reports of strong turbulence turned in by air carriers will usually be reliable.
=  Pilot experience may determine the exaggeration level.
e  Give PIREPs to the nearest FSS, Flight Watch (122.0) or ATC.
= Even if the air is smooth, that information is useful, too.
=  Give turbulence intensity, if any, estimated wind direction and OAT.

Hopefully, this information will help you to make good predictions and safe decisions with respect to avoiding
turbulence whenever possible.

Have a SAFE flight!

Claudia Ferguson y(/‘o

Safety, SFV 99s \ W

FAA Accident Prevention Counselor
© CK Ferguson 2018
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SFV 99s Committee Updates

Fundraising By Kimberly Chan

"As Fundraising Chair, my objective is to plan and execute any and all innovative
ways to raise funds for our Chapter. In the last year, this included restaurant
fundraisers, wine and paint night, garage sales, airplane scarves and tote
donations, and other events with a fundraising component. Everyone is welcome -
and encouraged - to partner with me to plan events or other methods to receive
donations. | assist with arranging logistics, creating your marketing materials
(flyers, social media jpegs, PDFs, etc), and whatever else you need. Help me put
the "fun" in fundraising! (Cheesy, but | couldn't resist.)"

NEW YEAR’S RESOLUTIONS
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1. c) Four times greater

2. b) In the aircraft maintenance records.
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