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In-flight Decision-Making

aining In-flight Weather Information

Many times, weather is not forecast to be severe
enough to cancel the trip, 5o pilots often choose to
take off and evaluate the weather as they go.
While it is not necessarily a bad idea to take off
and take a ook, staying safe requires staying alert
to weather changes. GA pilots and their aircraft
operate in (rather than above) most weather. At
typical GA aircraft speeds, making a 200-mile trip
can leave a o to three hour weather information

gap between the preflight briefing and the actual fiight. In-fight updates are vitall

Let's take a closer look at in-flight weather data sources.

Visual Updates. One of the most important things you can do is to look outside.
Use your eyes to survey the weather and literally see whether the conditions
around you match the conditions that were reported or

recast Sometimes there are local deviations in
weather conditions (isolated cells, fog, etc.) that may
not be immediately known to the FSS specialist or that

may not appear weather-product ~depictions,
especally if there is no weather-reporting capabilty at

your departure point. Even if you looked at radar during

your preflight briefing process, remember that NEXRAD

data is at least 8 minutes old by the time you see it on a display, and older stil by
the time you are ready to depart. Weather can change very rapidly.

WOS. One of the easiest ways to monitor conditions en route is to

and ASOS/AWOS broadcasts along your route. These broadcasts
can help you update and validate preflight weather information about conditions.
along your route of flight.

En route Flight Advisory Service (EFAS, or Fiight Watch). Available on 122.0 in
the continental United States from 5,000 AGL to 17,500 MSL, EFAS, addressed
as Flight Watch, is a service specifically designed to provide en route aircraft with
timely and meaningful weather advisories pertinent to the type of flight intended,
route of flight, and altitude. If you are in contact with ATC, request permission
leave the frequency to contact EFAS. Provide your aircraft identification and the
name of the VOR nearest to your position.
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Perform — Making a Weather Plan

The third step in practical preflight weather planning is to perform an honest
evaluation of whether your skill and/or aircraft capability are up to the challenge
posed by this particular set of weather conditions. It is very important to consider
whether the combined “pilot-aircraft team” is sufficient. For example, you may be
a very experienced, proficient, and current pilot, but your weather fiying ability is
stil limited if you are flying a 1980s-model aircraft with no weather avoidance
gear. On the other hand, you may have a new technically advanced aircraft with
moving map GPS, weather datalink, and autopilot — but if you do not have much
weather flying experience, you must not count on the airplane’s capabilty to fully
compensate for your own lack of experience. You must also ensure that you are
ully proficient in the use of onboard equipment, and that it is functioning properly

One way to self-check” your decision (regardiess of your experience) is to ask
yourself if the flight has any chance of appearing in the next day's newspaper. If
the result of the evaluation process leaves you in any doubt, then you need to
develop safe altenatives.

Think of the preflight weather plan as a strategic, “big picture” exercise. The goal
is to ensure that you have identified all the weather-related hazards for this
particular flight, and planned for ways to eliminate or mitigate each one. To this

end, there are several items you should include in the weather flying plan:

Escape Options: Know where you can find good weather within your aircraft's
range and endurance capability. Where is it? Which direction do you tun to get
there? How long will it take o get there? When the weather is IMC (ceiling
1,000 or less and visibility 3 nm or less), identify an acceptable alternative airport
for each 25-30 nm segment of your route. The worksheets in Appendices 5, 6,
and 7 include space to record some of this information.

Reserve Fuel: Knowing where to find VFR weather does you no good unless
you have enough fuel to reach it.  Flight planning for only a legal fuel reserve
could significantly limit your options if the weather deteriorates. More fuel means
access to more altematives. Having plenty of fuel also spares you the worry
(and distraction) of fearing fuel exhaustion when weather has already increased
your cockpit workload.

Terrain Avoidance: Know how low you can go without encountering terrain
andlor obstacles. Consider a terrain avoidance plan for any flight that involves:

« Weather at or below MVFR (ceiling 1,000 to 3,000; visibility 3 to 5 miles)
Atemperature/dew point spread of 4° C. or less;
Any expected precipitation; or
Operating at night
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tly) Evaluating and Updating In-flight Conditions
Safe weather flying requires continuous evaluation of in-flight weather conditi

Visual Updates. Seeing is believing — or so we
conditioned to think. Although you should certainly use
your eyes during the flight to perceive the weather, you
need 1o be aware that our prior visual experience largely
determines our ability to “see” things.  In the narrow runway
illusion, for instance, the aircraft appears to be at a greater
height over the runway because we have leamed through
previous experience what a typical runway should look like
at a given altitude. The human brain prefers to adjust the
apparent height of the aircraft rather than adjust the
concept of what a runway should ook like.

Similarly, scientists who study human vision have determined that weather
transitions are sometimes too subtie for the limits of the visual system. Like other
sensory organs, the eye responds best to changes. It adapts to circumstances
that do not change, or those that change in a gradual or subtle way, by reducing
its response. Just as the skin becomes so acclimated to the “feel” of clothing that
it is generally not even noticed, the eye can become so accustomed tc
progressive small changes in light, color, and motion that it no longer °

accurate picture. In deteriorating weather conditions, the reduction in visibility
and contrast occurs quite gradually, and it may be quite some time before the
pilot senses that the weather conditions have deteriorated significantly. In
essence, you have to leam how to look past the visual illusion and see what is
really there.

Certain weather conditions also make it particularly difficult to accurately perceive
with the eye. For instance, a phenomenon called “fat light" can create very
hazardous operating circumstances. Flat light is a condition in which all available
light ishighly diffused, and information normally available from directional light
sources is lost_The result is that there are no
shadows, which means that the eye can no
longer judge distance, depth features, or
textures on the surface with any precision. Flat
light is especially dangerous because it can
occur with high reported visibility. It is common
in areas below an overcast, and on reflective surfaces such as snow or water. It
can also occur when blowing snow or sand create flat light conditions
accompanied by “white-out,” which is reduced visibility in all directions due to
small particles of snow, ice or sand that diffuse the light
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Air Traffic Control (ATC). Simply monitoring ATC frequencies (available on
aeronautical charts) along the way is one way to keep abreast of changing
weather conditions. For example, are other GA aircraft along your foute
requesting diversions? You can also request information on the present location
of weather, which the controller wil try to provide if workload permits. When you
ask ATC for weather information, though, you need to be aware that radar  the
controller's primary tool — has limitations, and that operational considerations
(e.g. use of settings that reduce the magnitude of precipitation returns) wil affect
what the controller can see on radar.

Datalink and Weather Avoidance Equipment. Radar and lightning detectors have
been available in some GA aircraft for many years. These devices can
contribute significantly to weather awareness in the cockpit. An increasing
number of GA aircraft are now being equipped with weather datalink equipment,
which uses satellites to transmit weather data such as METARS, TAFs, and
NEXRAD radar o the cockpit, where it is often shown as an overiay on the
multifunction display (MFD). Handheld devices with weather datalink capability
are also a popular source of en route weather information

There are several basic methods for transferring weather data from a weather
data network provider to an aircraft

« Request/Reply - In these systems, the pilot must decide what is needed and
then request the specific information and coverage area. This request must
then be sent from the aircraft to the satellite, from the satellite to the ground,
processed by the ground system and transmitted back to the airplane.
Transmission time can require as long as 10 or 15 minutes. Since weather
can change very rapidly, this delay can significantly reduce utilty of the data.

Narrowcast - Some providers offer “narrowcast,” which automatically sends

data directly to the aircraft according to the pilot's pre-established preferences

for products, update rate, resolution, coverage area, and other parameters.

Broadcast - Broadcast systems continuously send available weather
products to every user in the area through a satellite network and a system of
interconnected ground stations. Satellte broadcast systems use high-power
geosynchronous satellites to deliver large amounts of data in a very short
time.

One of the most important, and critical, things to know about datalink is that
regardiess of the transmission method, it does not provide ‘real-time”
information.
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Know the minimum safe altitude for each segment of your flight Al VFR
sectional charts include a maximum elevation figure (MEF) in each quadrangle.
The MEF is determined by locating the highest obstacle (natural or man-made) in
each quadrangle, and rounding up by 100 to 300 feet

Charts for IFR navigation include a Minimum En route Altitude (MEA) and a
Minimum Obstruction ~Clearance ~Altitude (MOCA)
Jeppesen charts depict a Minimum Off Route Altitude
(MORA), while FAAINACO charts show an Off Route
Obstruction ~ Clearance ~ Altitude (OROCA) that
guarantees a 1,000-foot obstacle clearance in non-
mountainous terrain and a 2,000 foot obstacle
clearance in mountainous terrain

In addition to these sources, many GPS navigators

(both panel-mount and handheld) include a feature
showing the Minimum Safe Altitude (MSA), En route Safe Altitude (ESA), or
Minimum En route Altitude (MEA) refative to the aircraft's position. If you have
access 1o such equipment, be sure you understand how to access and interpret
the information about safe alfitudes.

The Air Safety Foundation's Terrain Avoidance Plan is another helpful resource.

Passenger Plan: A number of GA weather accidents have been associated with
extemal or social pressures, such as the pilot's reluctance to appear “cowardly”
or to disappoint passengers eager to make or continue a trip. There is almost
always pressure to launch, and pressure to continue. Even the small investment
in making the trip to the airport can create pressure to avoid “wasted” time.

For this reason, your weather planning should include
preflighting your passengers (and anyone waiting at
your destination) as well as your aircraft. If you jointly
plan for weather contingencies and brief  your
passengers before you board the aircraft, you as the
pilot will be less vulnerable later on to the pressure

continue in deteriorating  weather ~conditions
Suggestions

DO use the worksheet in Appendix 4 to develop personal minimums that will
help you make the toughest g and continue / divert decisions well in
advance of any specific flight

DO be aware that the presence of others can influence your decision-making
and your willingness to take risks, and let your passengers know up front that
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Awareness is important in overcoming these challenges, but you can als
develop your visual interpretation skills. Appendix 8 provides tips and techniques
you can use to estimate in-flight visibility and cloud clearance, thus enhancing
your ability to evaluate in-fight weather conditions accurately.

ATIS/ASOS/AWOS.  In-fight weather information obtained from ATIS and
S/AWOS broadcasts can contribute useful pieces to the en route weather

picture, but it is important to understand that this

information is only a weather “snapshot” of a limited area.

ATIS and ASOS/AWOS broadcasts are primarily intended

to provide information on conditions in the airport vicinty

The information reported is derived from an armay of

sensors. While these systems are designed to be as

accurate as possible and are increasingly sophisticated,

the automated system is actually monitoring only a very

small area on the airfield and that it reports only what it can

"see” For example, sensors that measure Visibility are

actually measuring a section of air less than 24 inches &

wide. Even a dense fog on a portion of the airfield will go undetected by the

system unless the fog actually obscures the sensors. The system will not

an approaching thunderstorm until it is almost directly over the automated site’s

ceiling instruments.

EFAS. Assuming that you do find or suspect deteriorating conditions while en
route, be sure to contact the En route Flight Advisory

Watch) for additional information. EFAS can be an immensely helpful resourc
but interpreting and applying the information you receive while you are also flying
the aircraft — especially if you are in adverse or deteriorating conditions with no
autopilot — can be very challenging. The key is understanding where the weather
is in relation to your position and flight path, where it is going, and how fast it is
moving. A good practice is to have an aeronautical chart with your route clearly
marked readily available before you call Flight Watch. The chart will help you
visualize where the weather conditions are in relation to your current position and
intended route of flight, and determine whether (and where) you need to deviate
from the original plan.

Another interpretation useful tool is the In-flight Advisory Plotting Chart (figure 7-
1-2 in Chapler 7 of the Aeronautical Information Manual (AIM)). This chart
includes the location and identifier for VORS and other locations used to describe
hazardous weather areas. Consider keeping copies of this chart in your fight
bag for easy reference whenever you call EFAS.

ATC. ATC radar can detect areas of precipitation, but does not detect clouds or
turbulence. The existence of turbulence may be implied by the intensity of a
precipitation retum: the stronger the retum, the more likely the presence of
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turbulence. Similarly, icing may be inferred by the presence of moisture, clouds,
and precipitation at temperatures at or below freezing

ARTCC facilities and many of the terminal approach
control facilities now have digital radar display systems

with processors that can better determine the intensity

(dBZ) of radar weather echoes and display that

information to the controller. Consequently, approach

controllers, center controllers, and AFSS specialists

have all begun using four terms to describe weather

radar echoes to pilots: “light,” “moderate,” *heavy,” and

“extreme.” Each term represents a precipitation intensity level paired with a
decibel (dBZ) range to help pilots interpret the severity of the flight conditions
present. (Nofe: A dBZ is a measure of radar reflectivity in the form of a
logarithmic power ratio with respect to radar reflectivity factor ‘Z.”

Although the terms are consistent, there are stil some equipment-related
differences in what can be described.

¥ In Air Route Traffic Control Centers, NEXRAD data is fed through the
Weather and Radar Processor (WARP), which organizes 16 NEXRAD levels
into four reflectivity (dBZ) categories. Reflectivity retums of less than 30 dBZ
are classified as "LIGHT" and are filtered out of the center controllers’ display,
which means that center controllers cannot report areas of “light” weather
radar echoes.

A terminal radar approach control has neither NEXRAD nor WARP, so
weather radar echoes are displayed by the Airport Surveillance Radar (ASR)
systems using Common Automated Radar Terminal System (Common
ARTS) or Standard Terminal Automation Replacement System (STARS
digital weather processors. Paired with a weather processor, digitized ASR 9
and 11 systems display the four weather radar echo intensity categories to
the controller

Terminal radar approach control facilities can, and do, display “light” (less
than 30 dBZ) areas of precipitation. Not all terminal faciliies have digitized
systems, however, and systems without digital processors cannot discem
radar echo intensity. In these cases, ATC can describe the position of
weather radar echoes, but wil state “infensity unknown” instead of using the
terms, “light,” “moderate,” “heavy.” or "extreme.”

A critical element in interpreting weather information from ATC is a thorough
understanding of pilot-controller communications. Be sure to review the AIM
Pilot/Controller Glossary, and clarify points you do not understand.

Datalink and Weather Avoidance Equipment. When analyzing this information, it
is vital to remember that the quality of the information depends heavily upon
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update rate, resolution, and coverage area. When flying an aircraft that has
datalink equipment, safe and accurate interpretation of the information
receive depends on your understanding of each of these parameters.

Datalink does not provide real-time information. ~ Although weather and other
navigation displays can give pilots an unprecedented
quantity of high quality weather data, their use is safe and
appropriate only for strategic decision making (attempting
to avoid the hazard altogether). Datalink is not accurate
enough or current enough to be safely used for tactical
decision making (negotiating a path through a weather

hazard area, such as a broken line of thunderstorms).

Be aware that onboard weather equipment can inappropriately influence your
decision to continue a flight. No matter how “thin" a line of storms appears to be,

how many “holes” you think you see on the display, it is not safe to fly through
them.
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safety is your top priority. Share your personal minimums with your
passengers and anyone who might be waiting for you at the destination

DO establish “weather check" checkpoints every
25-30 nm along the route, at which you will
reevaluate conditions.  If possible, have your
passengers assist by tracking progress and
conditions at each weather checkpoint.

DO use your pre-established personal minimums
to determine exactly what conditions wil trigger a
diversion at any given weather checkpoint. Let
your passengers know what these conditions are.

DO decide specifically what you will do if you have
to divert at any particular point, and inform your

passengers of these plans. Preflight is the time to

make altemative arrangements (e.g., hotel and rental car reservations) in the
event that weather conditions worsen. can always put passengers (or
yourself) on an airfiner if you absolutely have to return on time.

DO advise anyone meeting you at your destination that your plans are flexible
and that you will call them when you arrive. Be sure that they t00 understand
that safely is your top priority, and that you will delay or divert if weather
becomes a problem

DO remember that one of the most effective safety at your disy
waiting out bad weather. Bad weather (especially involving weather fronts)
normally does not last long, and waiting just a day can often make the
difference between a flight with high weather risk and a fiight that you can
make safely.
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