Aviation Weather

Course designed by Aaron Schoolcraft and Brock Hindman
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Course Objectives

Student will be able to:

 |dentify weather conditions that may adversely
affect the safety of aviation operations.

* Describe mitigations that can be applied when
working in unfavorable weather conditions.

e List at least two aviation weather resources that
can assist in making informed decisions.
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Aviation Weather

 General Weather Overview
e Mitigations
e Aviation Weather Resources
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We Will Learn About

Weather Basics
Wind/Wind Shear
Visibility

Clouds

Fog

Inversions
Thunderstorms
lcing

Frontal Systems
Fire

Topographic
Influences
Density Altitude
Wake Turbulence

Weather as a
Contributing Factor in
Aircraft Mishaps.
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Presentation Notes
These are potentially hazardous phenomena that passengers should be aware of on every flight.
(Wake turbulence is actually not a weather phenomenon but it is an atmospheric disturbance caused by other aircraft and is extremely hazardous.)


Proceed to the AOPA Weather Wise training program
And complete lesson on “Air Masses and Fronts”
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http://flash.aopa.org/asf/wxwise_fronts/wxwise_fronts.cfm
http://flash.aopa.org/asf/wxwise_fronts/wxwise_fronts.cfm

What is the Atmosphere?

The earth’s atmosphere is like a fluid by the way it moves and is
affected by objects on the surface. It can however be expanded and
contracted due to the pressures of the gasses.

Only one to four percent of the atmosphere is moisture,

fundamentally speaking, everything that happens in the atmosphere
IS a function of temperature and moisture.
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Atmospheric Flow

Air masses are large
bodies of air that have the
same moisture and
temperature
characteristics.

These characteristics will
determine the kind of

" weather that can be

= expected and produce

A Surface Analysis Chart Depicts High Interactions with other
Pressure and Low Pressure systems

Warm and Cold Fronts.

Aviation Weather #6



Aviation Weather
Based On

Temperature

Density

Pressure

Moisture
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Presenter
Presentation Notes
These provide the basics that relate to aviation weather phenomenon. 


Temperature

 Measured in both degrees Celsius or Fahrenheit.

 For every 1 degree Celsius change there is an corresponding 1.8
degree Fahrenheit change. The conversion from Celsius to
Fahrenheit is (Celsius Temp. X 1.8+32=Fahrenheit Temperature).

Example-(5°C X 1.8+32=41° F) 212°F Water 100°C

boils
50°C
98.6°F 37°C
39°F }.\ ater 0°C
freezes
o —40°C
o Dry 1ce 50°C
CC -
_108°F T v s g-—78°C
(solid CO,) _100°C
|- -150°C
: i f -191°C
312°F - if i il - —200°C
air |
250°C
cgon Absolute 273°C
- 459°1 — 273
Fahrenheit Celsius

(Centigrade)
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Air Density

e Density is defined as the mass of the molecules

In a given volume.

e AIr density varies with both temperature and

altitude.
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Pressure

 The force exerted by the moving molecules of the gas on
a given area ( a square inch or square foot).

o Standard atmospheric pressure at sea level is 14.7
pounds per square inch or 29.92 inches of mercury.

e Standard pressure decreases one inch of mercury per
thousand feet in elevation gain.
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Measuring Atmospheric Pressure

. Atmospheric Pressure
Aneroid Barometer e
Atmospheric - i / \
Prassure e
l o ~wl
Sealed N |
Aneraid . <
—— — Height
_— | of
o - Barometer
29.92 inches
(760 mm)
Barograph al o
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Pressure Altimeter

An aneroid barometer that reads units of altitude instead of pressure

based on the altimeter setting.

This setting is the value to which the barometric pressure scale on
the altimeter is set so the altitude indicates true altitude at field

elevation.

Altitude

Indication

Aneroid Scale
Wafers

1
_ ,-_’“;L'Ti.'.l”tl“rr-h

1o w0 [}
o |

Static Port =

Altimeter Setting
Adjustment Knob

Altimeter
Setting Window

Pointer

10,000 Tt
100 Tt Pointer
—

Flag

A crosshatched
area appears

on some altimeters
when displaying
an altitude below
10,000 feet MSL
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Presentation Notes
Reference FAA pilot handbook.


Moisture

 Visibility is affected by a combination of
Moisture and Temperature.

 When air Is cooled to the point that It is
completely saturated with water, you will
be at Dew Point.

 \When enough moisture Is present
(humidity) and the temperature falls close
to dew point, visibility will decrease.
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Visibility

 Visibility i1s how far
you can see In statute
miles (SM = 5280’).

e Obstructions are:
— Fog
— Haze
— Smoke
— Blowing dust
— Heavy precipitation
— Clouds
— Show

Wreckage from airtanker impact of terrain
While flying in reduced visibility and low ceilings.
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Presentation Notes
Top Image from AP Photo by Tim Ockenden
Bottom image obtained from Brock Hindman collection.


Visibility Obstructions

e FOQ:
— Forms rapidly
— Can be very unpredictable
— Forms in all parts of the country

e Haze:
— Concentrations of very fine dust particles

— Occurs In stable atmospheric conditions and
relatively light wind
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Visibility Obstructions

e Smoke:

— Suspension of
combustion particles
In the air

— Travels up to 25
miles or more

— Reddish-colored sky
as sun rises and sets

— Orange-colored sky

Inadvertent IMC Crash due to

when the sun iIs well smoke inversion
above the horizon
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Visibility Obstructions

e Blowing Dust:
— Fine patrticles of soll suspended In the alir
— May be blown for hundreds of miles
— Common where dry land farming Is extensive

 Heavy Precipitation:
— Assoclated with cumulus clouds
— May deposit on windshield at a rapid rate

— Falling precipitation may saturate the cool air
causing precipitation-induced fog
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Visibility

* Fog
— Advection fog occurs
as lower layer of

warm, moist air moves
over a cooler surface

— Upslope fog forms
when moist, stable air
Is forced up a sloping
land mass

— Steam fog occurs as
cool, dry air moves
over warmer water or
moist land
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Fog and Inversions

 Visibility can be reduced
to dangerous levels by
fog under stable
conditions with light
winds.

 An inversion iIs defined
as a condition where air
temperature Increases
with altitude. Most
aviation-related
INVersion concerns
occur due to surface
cooling.
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Fog and Inversions

 Fog can become concentrated beneath the
marine inversion caused by cool onshore winds,
then disperse when the surface warms in the
day or winds become offshore

 Fog is common when the temperature and dew
point are close together or the same

e Mitigation:

— Wait until temperatures and/or winds increase to
disperse the fog.
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Presentation Notes
Light winds of at least 5 kts are needed to start dispersing fog.


Additional Visibility Concerns

 Visibility may be extremely different at the
Incident or worksite compared to the
airport.

 Marginal VFR conditions may still present
some hazards that may be unsafe to fly
around.

— High Antenna Towers.
— Less margin for changing weather patterns
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Visibility Requirements

Typical Visual Flight Rules (VER) Requirements
Airplane: Helicopter:
- 3 miles visibility - clear of clouds
- 500-2000’ from clouds
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Presentation Notes
VFR visibility and cloud clearance requirements vary based on the type of airspace one is operating in.  


Wind
What are the main forces that effect wind?

1. Pressure Gradient Force
— The difference in pressure between two points

2. Coriolis Force

— It affects all objects moving across the face of the
earth

3. Frictional Force

— The force that resists relative motion. Experienced
mainly in the lower 2,000 feet of the atmosphere
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Presentation Notes
Give the basic understanding of what causes wind to change.


Wind Measurements &
Concerns

* Wind velocity or speed Is often given in nautical miles
per hour (knots) and compass direction determined from

which the wind is blowing. (Example 270 degrees at 15
Knots).

 One knot is equal to 1.152 miles per hour.

« Safety Issues may relate to factors which impact control
and performance of aircraft:

— Excessive wind speeds and or gust spread

— Sharp changes in speed and/or direction (shear)
— Turbulent wind eddies
— Flight planning concerns
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Wind Shear

 Rapid change in wind speed and/or
direction with distance can negatively
Impact lift and control of aircraft.

B
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Micro Burst/ Wind Shear

1. Increased headwind
2. Decreased headwind and severe downdraft
3. Taillwind and severe downdraft
4. Increased tailwind
e ——
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Turbulent Wind Eddies

e Mountain waves can create significant
turbulence particularly along the lee slopes of
the mountains.

* Possible as stable air moves across a ridge at
20 kts or greater.

WIND
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Flight on the lee side of any ridge should always be done with caution.


Clouds

e Cloud types:

— Low clouds
— Middle clouds
— High clouds
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Presentation Notes
Ref:  http://www.srh.weather.gov/srh/jetstream/synoptic/clouds.htm
Bottom picture provided by Brock Hindman personal collection.


Cloud Types

e Low Clouds
— Surface to 6,500 AGL
— Stratus clouds

— Fog Is considered a
low cloud.

* Fog

— Radiation fog occurs
on calm, clear, humid
nights.
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Cloud Types

"! b L '

« Middle Clouds Rt

— Range from 6,500’ to
20,000’ AGL

— May contain moderate
turbulence and
potentially severe icing

— Predominantly consist
of stratus type clouds
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Cloud Types

 High Clouds

— Range begins at
20,000 AGL ' y

— Are composed mainly Y f-"" .
of ice crystals *»

— Seldom pose serious

turbulence or icing . A

hazards % o M
— Are often light cirrus s

type clouds

y 2
i

Aviation Weather #31



Clouds as Indicators

« Stratiform Clouds
— General atmospheric stabllity
— Often poor visibility
— Winds steady, but can be strong
— Celling and visibility concerns if clouds

thicken and lower or produce precipitation s

e Cumuliform Clouds
— General atmospheric instability
— Good visibility
— Erratic winds, shear and turbulence
— Thunderstorm potential
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Ref:  http://www.srh.weather.gov/srh/jetstream/synoptic/clouds.htm
http://www.srh.weather.gov/srh/jetstream/synoptic/clouds_max.htm


Clouds of Concern

O ¢ < P

 Lenticular — Form over and downwind of mountains and are
indicative of very strong winds and stable conditions aloft.
These clouds will have a washboard look about them.

— Usually occur as storm systems are either approaching or freshly
departed

— Winds aloft 75 to 150 kts

— Possible strong general shear zone between ground and elevation of
Lenticular cloud base
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Clouds of Concern

e Strong shear and
turbulence in vicinity of
cloud and associated
mountain feature, as well
as up to 100 plus miles
downwind from the
mountain waves.

 Mitigation: Avoidance
and navigating on the
upwind side of the
feature.
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Clouds of Concern

e Altocumulus Castellanus or floccus
— Indicative of mid-level instability

— Strong indicator of thunderstorms and aviation
concerns later in the day if seen in the morning

Mitigation: Awareness
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Presentation Notes
Ref:  Aeronautical Information Manual, 7-1-28, “the visible thunderstorm cloud is only a portion of a turbulent system whose updrafts and downdrafts often extend far beyond the visible storm cloud. Severe turbulence can be expected up to 20 miles from severe thunderstorms.” 

Link to FAA AIM (Aeronautical Information Manual), ver Feb. 14, 2008
http://www.faa.gov/airports_airtraffic/air_traffic/publications/atpubs/aim/

Mitigation > Avoid single storms or areas with 6/01 or more coverage of storms by 10-20 miles


Clouds of Concern

e Cumulonimbus — Fully
developed thunderstorm
— Lightning
— Strong winds, shear &

turbulence, clear ice
potential

— Low cellings and visibility
due to heavy precipitation

— Damaging hail and
tornado potential

— All factors are immediate
aviation safety concerns!
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Ref:  Aeronautical Information Manual, 7-1-28, “the visible thunderstorm cloud is only a portion of a turbulent system whose updrafts and downdrafts often extend far beyond the visible storm cloud. Severe turbulence can be expected up to 20 miles from severe thunderstorms.” 

Link to FAA AIM (Aeronautical Information Manual), ver Feb. 14, 2008
http://www.faa.gov/airports_airtraffic/air_traffic/publications/atpubs/aim/

Mitigation > Avoid single storms or areas with 6/01 or more coverage of storms by 10-20 miles


Thunderstorms

« Arguably the single greatest threat to
aircraft operations.

e Thunderstorm formation requires.:
— Unstable conditions
— Lifting force
— High moisture levels
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Thunderstorm Life Cycle
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Dissipating

e Cumulus Stage:

— Lifting action and vertical movement

— AlIr rises and cools to its dew point, water vapor
condenses into small water droplets or ice

— Updrafts can be up to 3000 feet per minute
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Thunderstorm Life Cycle

« Mature Stage:
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Dissipating

— Rain drops grow too large to support and precipitation

falls

— Cell is organized and at the most violent stage
— Produces gust fronts

Aviation Weather #39



Thunderstorm Life Cycle
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e Dissipating Stage:

— Generally reaches the dissipating stage 15 to 30
minutes after it reaches the mature stage

— Thunder cell begins to weaken
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Thunderstorm Hazards

Several elements directly associated with
a thunderstorm can be extremely
hazardous to aircraft.

Virga

_ightning

Hall

cing

Extreme Turbulence
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Virga

o Streaks of rain which
evaporate before
reaching the ground.

e Often have strong
downdrafts and may
precede a microburst.

e Common In desert
and temperate
climates.

Mitigation: Avoidance
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Lightning

e Can strike in clear air in
the vicinity of
thunderstorms.

* Most likely to strike
alrborne aircraft when
flight level temperature
between 24 F and 40 F.

e Usually a minimal hazard
to airborne aircraft due to
charge dispersion along
metal skin.
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Link to FAA AIM (Aeronautical Information Manual), ver Feb. 14, 2008
http://www.faa.gov/airports_airtraffic/air_traffic/publications/atpubs/aim/

http://www.srh.weather.gov/srh/jetstream/lightning/lightning_intro.htm


Lightning

o Greatestrisk is for
aircraft and personnel
on the ground when
refueling.

Mitigation: Avoid
thunderstorms &
don’t fuel aircraft
when storms are in
the area.
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Thunderstorms

Mitigation:
Avoid single storms
or areas with 6/10 or
more coverage of

storms by 10 to 20
miles
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Icing

Rime icing can occur in
stratiform clouds

Clear icing can occur in
cumuliform clouds.

Impact: Increased
weight, decreased lift,
and aircraft control

Icing can occur under
VFR conditions

Visible moisture must be
present
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Icing

o Mitigation:
— Assure aircraftis
equipped for known icing

— Check route and terminal
forecast

— Check METARSs and
PIREPs

— Assess escape routes
Into warmer or colder air.
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Turbulence

Extreme Turbulence and wind
shear can be encountered in a
Thunderstorms.

Moderate to severe turbulence
and wind shear can still be
encountered in frontal activity
regardless of presence of
Thunderstorms

Moderate turbulence -

Changes in altitude/attitude
occur. Aircraft remains in
control at all times. Variations
In indicated air speed.

Severe turbulence - large,

abrupt changes in
altitude/attitude. Large
variation in indicated airspeed.
Aircraft may be temporarily out
of control.

Extreme turbulence - aircraft is
violently tossed about and is
Impossible to control. May
cause structural damage.
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Storm Fronts

e Frontal systems are areas of changeable
weather caused by the clash of air masses of
differing characteristics due to the circulation
around low pressure systems.

« Warm Fronts — Warm air advancing into and
overriding (being lifted by) colder air.

» Cold Fronts — Cold air advancing Into and
displacing (lifting) warmer air
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Pics ref:  http://www.srh.weather.gov/srh/jetstream/synoptic/cyclone.htm
Jetstream Online School for Weather


Warm Fronts

« \Weather associated with warm fronts is generally more
expansive, longer lasting and less erratic in comparison to
that associated with cold fronts.

— The gradual thickening and lowering of stratiform
clouds as front approaches will eventually lead to
reduced cellings and visibility due to low clouds, fog,
and light steady precipitation (VFR to IFR)

— Strong/erratic winds and shear not a big issue

— Passage of front brings clearing, a wind shift in
direction and speed, warmer temperatures and greater
iInstabllity

Mitigation: Wait until frontal impacts lessen.
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Cold Fronts

 Weather associated with cold fronts is generally
less expansive, shorter lived and more violent in
comparison to that associated with warm fronts.

— Strong winds and isolated thunderstorms in advance
of front

— Strong & shifting winds, shear, turbulence and
thunderstorm potential with frontal passage. Visibility
and celiling issues related to thunderstorm coverage
and intensity

— Notable wind shift after frontal passage

— Rapid end to thunderstorm related issues after frontal
passage, but strong winds could continue for 12 plus
hours

Mitigation: Wait until frontal impacts lessen.
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Fire Effect on Weather

* Fires can generate
their own weather.

e Limited visibility
— Smoke
— Inversions

e EXxtreme updrafts
— Hot air rising

e Extreme downdrafts
— Column collapsing
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Fire Effect on Weather
Hail -
Precipitation | ‘ —

Erratic winds
Turbulence
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Topographic Influences:
Mountains

Eurocopter AS-350 rolled over from high wind gust
Alaska
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Topographic Influences

e Topographic features create and/or modify weather
to produce conditions which can be highly variable

In both time and space.

— Mountains — Create their own local weather as well as
substantially modify ambient weather conditions, usually
resulting in more erratic winds and also the potential for

lower cellings and visibilities.

— Coastlines — Create local weather conditions associated
with the sea breeze and marine layer which have a more
profound impact on ceiling and visiblilities than on winds.
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Topographic Influences:
Mountains

e Winds:

— Drainage winds, updrafts,
and channeling or
disturbance of ambient winds
often lead to erratic winds,
shear, and turbulence.

e Cellings and Visibllities:
— Creation and enhancement of
clouds and precipitation can

create celling, visibility, and
Icing ISSUeS.
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Topographic Influences:
Mountains

e Thunderstorms can
develop over
mountains during the
summer, especially in
the western U.S.

Mitigation:
Avoidance, strong
knowledge of local
Influences, real-time
weather information.

Tetoncam.com - Thy 051412009 110040 34
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Topographic Influences: Coastlines

U el ¢ Winds:

> — Interaction between sea breeze
and ambient winds can create
highly variable winds on either
side of the sea breeze front, but
speeds are usually low

s

2T «| « Ceilings and Visibilities:

— Low clouds, fog and/or drizzle
often associated with the marine
layer can create significant ceiling
and visibility restrictions. Nearby
higher terrain and areas just

Inland may not be impacted
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Topographic Influences:
Coastlines

e Thunderstorms can
develop along the sea
breeze front in the
summer, especially
along the Gulf and
Atlantic coasts.

Mitigation:
Avoidance, strong
knowledge of local
Influences, real-time
weather information.
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Density Altitude (DA) - Definition

« Air density directly impacts the amount of lift generated by an
airfoil and is a major factor in aircraft performance.

DA Is a correction to account for lower air density caused by
warmer temperatures.

« Example: A station at 6000 ft. with a temperature of 90 F

would have a DA ~ 9200 ft. Aircraft operating from this
station would have lift and performance similar to that at
9200 ft. under standard atmospheric conditions.

|ELEV/TEMP (80 deg. F (30 deg. F [100 deg. F [110 deg. F [120 deg. F [130 deg. F
|Sealevel [1200° |[1900° |2500° 3,200 35000 |4.400
|2,000° 300" |4400° |5000° 5 500" 52000 |5500

|4 000" 63000 |BI00 |7 500 g,100" g700°  |9.400
/6,000 BEO0" 92000 |9800° 104000 [110000 |11 500°
g,000" 11,000 (117000 [123000 128000 133000 |13.800°
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Density Altitude (DA) - Impact

: ngh DA ValueS are_ prevalent g Estimated Density Altitude
across the mountainous west | Example of Hot Juine Day
In the summer, where 2 e I TR
already elevated areas can
be subjected to hot
temperatures.

e Cargo weight capacity,
takeoff speed & distance,
acceleration, maneuverability E
and service celling can be
adversely impacted.

Mitigation: Awareness of DA values vs. aircraft constraints.
If Impacted, wait for cooler temperatures, operate during
cooler time of day, lighten load or obtain higher
performance aircraft.

Mote:  Thiz image refiectzs broad-scale Density Alititude
concitions on a hat June day with measimum temperatures
10 degrees above the average.
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To use the calculator, just click the type of units that you will be antating,

then enter the altitude, temperature, altimeter setting and dew point, Thean

click the calculate button.
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C:'l:ln-gF

C:'dngF

Calculate || Reset |
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85.04

O matars
© deogt
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KABQ 232356Z 27021 G31KT 105M 5CT040
03/M07 A2971 RMEK AO2 PE WND 27035/2333
SLP042 VIRGA SE-SW AND NW MINS OBSC NE
AND SE TD0331067 10072 20033 53023

KABQ (ALBUQUERQUE, NM, US) observed
2356 UTC 23 December 2008 I

3FCEEE

4.7°C (J0°F) [RH = 42%]

29 71 mches Hg (1006 2 mb)
[Sea-level pressure: 1004.2 mb)
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Wake Turbulence

e Chaotic airflow that
develops behind both
fixed and rotor wing
aircratft.

 Most important
component are
wingtip vortices,
which linger up to
three minutes as they
sink to the ground.
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http://upload.wikimedia.org/wikipedia/commons/f/fe/Airplane_vortex_edit.jpg

Wake Turbulence

o Greatest hazard is during takeoff & landing

— Low aircraft speeds and higher wing angle maximize
formation of vortices

— Aircraft are operating closest to ground and stall speed

o Mitigation:
— Land beyond the touchdown point of landing aircraft
— Wait three minutes prior to departing

. Touchdown Rotation /
7. fff%’:"'fﬁ*?”?f'- O
7 ,J-),., T e T ".“1.‘\}'_; )
000000 i S — ORRREEEAE
Wake Ends Wake Begins
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Aviation Weather Resources

« Aviation routine weather reports
(METARS) & forecasts (TAFs)

e Remote Automated Weather Stations
(RAWS)

 Audible aviation weather service outlets
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Aviation Weather Resources

 Incident Forecasts
* Density Altitude calculators & forecasts

 Aviation Digital Data Service (ADDS)
— Radar, satellite, surface & pilot observations

— Turbulence, icing and convection advisories
— TAFs and METARSs
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Aviation Routine Weather Reports (METAR'S) &
Terminal Aerodrome Faorecasts (TAF'S)

METAR Locations

AN
:

| WTUFE [Margingl oA @ IFR gnatrument Slges Ruicsy . 8 LiF

METAR = airport observation, taken at least hourly
TAF = 30 hour forecast for many METAR locations, issued
four times per day

Both use same standard worldwide format, which is not
very friendly to the layperson (see decoding sheet).

Focus on using decoded versions of these resources!
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METARLKEIL 2019557 22015G25KT B/I4SM R28BRI2600FT TSRA OVCO10CE 18/16
A2092 RMK SLP013 T01760158

Where: KPIT
When: 201955Z 20th day of month at 19552
Wind: 22015G25KT 220 degrees at 15 gusting to 25 knots

W Variable direction e.g., 20015KT 220V280

WVRE: Vanable direction when speed is less than or equal to 6 knots

Visibility: 3148M 3/4 statute miles, typical: 2 3/45M, 15M
RWvR: R28R/2600FT Runway 28 Right visibility 2800 feet
M: Used for RVR less than lowest reportable sensor value (e.g. MOB0OFT )

F: Used for RVR greater than highest reportable sensor value (e.g. PE0O0OFT)

Y Vanable

Significant Weather: TSRA thunderstorm/moderate rain (See Abbreviations) ° A|t| meter Settl n g

Sky Condition: OVC010CE overcast clouds at 1000 feet consisting of cumulonimbus

Typical: SKC, FEW, SCT, BKN, VV004 indefinite ceiling (Vertical Visibility) 400 feet - Sea Level P reSSU re

Temperature/Dew Point: 18M16 18 degrees Celsius/dew point 16 degrees Celsius
« Remarks

M: Minus (below zera)
Altimeter: AZ992 inches of mercury and preceded by an "4"
RMK SLP013 TO1760158 10142 20012 401120084 At selected stations, Sea Level Pressure is

reported as the last three digits in hectoPascals (milibars) (e.g., 1001.3 is reported as SLP013).
Cedes such as TONTE0158 10142 20012 and 401120084 are climate temperature information.

Obs. taken within 15 min. of the top of the hour or immediately when

significant changes occur (often changes from VFR>MVEFR>IFR).
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TAF - Terminal Aerodrome Forecast

Where, When, Wind
Visibility
Prevailing weather

Sky condition & cloud
levels AGL

optional: wind shear

Tempo, PROB40 and
PROB30 indicate
significant non-
prevailing conditions
Issued every six hours
and updated when
significant changes
occur.

5 miles from airport

KPIT 0517302 091818 22020KTISSM -SHRA BENO20 WS015/30045KT

FM2030 20015G25KT 35M SHRA OVCD15 TEMPO 2022 1/2 TSRA OVCO0BCE

FM2300 2V00EKT SSM -SHRA BRMNOZ0 OVC040 PROB40 0407 00000KT 15M -RA BR

FMT000 22010KT &M -SHRA OVC020 BECMG 12315 20010KT PESM NEW SKC
Where KPIT

When: 081730Z issuance day and lime: 9th day al 17302
091818 valid perod: Sth day a1 18002 (o next day (10M) at 18002

Wind: 22020KT 220 degrees at 20 knots

Visibilily: 38M 3 slalute miles, typical - 2 3145M, 15M.
PESM. Grealer than & slatule miles

significant Wk - SHRA light rain showers (See Abbreviations)

Sky Condition: BEKNO20 broken clouds at 2000 feet

Typical: FEW, SCT, BKM, OVC.

VW004 indefinite ceiling (Vertical Visibility) 400 feet. CB and TEW clouds noted when present

Wind Shear. WS018/30045KT low level wind shear at 1500 feel forecast 1o be 300 degrees at
45 knols (only noncanveclive, 1ow kevel, wind shear is lforecasl)

Sequence of Wind, Visibility, Significant Weather and Sky Condition repeals preceded by
FM2030: From 202302
TEMPO 2022: Temporarily between 20002 and 22002
FM2300: From 23002
PROB40 0407: Therz is a 40 percent probability between 0400£ and 07002
FM1000: From 10002
BECMG 1318 Eecoming between 1300Z and 1500Z
Mote: Weather conditions such as wind and sky condition may be omitied after PROB40,

TEMPQ, and BECMG if no change is expecied from those same conditions given in the previous
fime block.
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Audible Aviation Weather
Service Qutlets
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 En route Flight Advisory
Service (EFAS) designed
for in-flight updates

 122.0 MHz for aircraft
between 5,000 ft. AGL &
17,500 ft. MSL (available
0600-2200)
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Aviation Digital Data Service (ADDS)

Local lorecasl by
"City, 50" or Zip Code

Achvigories

SIGMETMIAMET »
Camnter Wheathear

Forecagsis
Carmmection »
Turbalemnce
lieimg
Winds/Temps »
Prod) Charts =
TAF {FRw

Observalions
PIROPE =

Aviation Digital Data Servic

Naws CQrgami

ddds

Haome METARs | TAFs FIREFs

i

{0

Dallas and Chizaga area foracasts See Te

G

the rmews I0-nous TAF, See Senice Chenge

Turbulence | loing | Convectien | Winds/Temps | Prog Charts | Java Tools |
| AIRSSIGMET: |

U Qotobar 200 zepenmantal Graohics’ Arman's Metaoralogcal Advisors di-=IEKET ] 15 now avalizale for
en-roule aviahon waaihar hazards supplamanding tha SIEMET. Bes G-4IEWET =alp Faga for details.

0d Septembar 2308 O Nowembar £ 2003 The AWC vl €minabe 1ha use of Abave Ground Lewal (a0 IR

23 &pril 2000: O Movarmier 5, 2000 e Tarmingl Aemenome Forecast [TAF) fornatwill chanoe b iroarparsta

Saltellite Radar

chalial Implarramston Mobos 08-70 for dedalls.

datice 0315 sqd Supplement for dedsiis,

Tha dviation Digital Data Sendee (ADDS)
rreakes available o e suigton community
tecet, digital and graphical forecasts, anakses,
ard obsenations of sulstar-related wealhar

The Natiomal Weather Service aperationally suppaits this site as
wall as T Tollowilk eperation sl prodiscts:

» First-stop resource
for aviation weather

— Turbulence, icing and
convection advisories
and observations

Radar & satellite
Pilot and surface obs

! *METAR= = Analysis & Paognnstic Clants
;T:R'?- varls jIE:E ADDOG I? & JI:ﬂ Eman l'.I'H'.-::E = TAFs = {ataphical wied & teamperature charis
Satellle » r_-‘:E"E ?ar,: N Apgllcabine r:uf‘l.-[aw (AR *PIREP% = Hallivaial Coreecties Wiesallwen Forecast
Global Gyetams DMslon (G300 arHoAAs = AIRVSIGIET 5 = Cuimn el & Foa ecast cing Potential — M ETA R S & TA FS
e Tools = Earth System Research Labaratony iE3RL » Satellite » Graphical Timlailenee Guilance
ard the Mational Cenbars for Envinnnmental = Rankar

Relaled Informistion

Sill e Infor malion »

Fradichon MCER) Bvaban Weathar Cenbar
A

Currant AIRSKEMET S

T Faddaral fraation Admimstraton funds and directs the
continuing devalopment of ADS as well a5 other axparimental
preducts eaing dewabopad by e FAA Fashion Waatlvwer Eesearch
Program {AWRP),

The resalts of the lalest ADNDS deselopment effors sbong with
e erpe imental AWRE algoaithem resulis can be viesoed on the
enpeimental AMHDS sile,

Various tools in
development

e Help/Info button for
every page

Standard Briefing!

/[adds.aviationweather.gov/
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Adverse Conditions;

CONYECTIVE
@ Conwvective SIGMETs (WVIST)
@ Hational Convactive Weather Forecast (HCWFY

@ Collaborative Convective Forecast Produck (CCFP)
@ Convective Watches (WWw)

™
SIGHIFICANT METEQOROLOGICAL INFORMATION (SIGMETS)
@ Domastic SIGMETs (W 9_:1
® Iniemationa! SLGMET=

@ Dceanic FIR SIGMETS

AIRMETS {IFR CONDITIONS, MODERATE ICING, MODERATE TURBULENCE)
® LIRMETE (Wia)

Lt e | ® FOIIOW TOP 1O bottom, or

@ Surface analysis @ 350mME (- 5,000
@ Unified Surface Analysis ToomMB ¢~ 103,000

L [
@ Wi=zthar Depiction GIF FOF @ SC0ME {~FL 1303 DICk and Chocse
@ RADAR Summary GIF POF @ 200MB |::-'-'F 30073

-

@ Daily US Weather Map Z00ME (~FL 3907

. DOES NOT replace the

@ METAKES {aDDS) @ Interactive FIKEFs {abDS}
@ METARS (MWS)

e nilot standard briefing, but

@ NINS BADAR Site @ =0ES East (MisfFog w/ AFC)
- Alternate Site @ G0ES West {vis/Fog w/ AFC)

oratora RO/ Teps @ caws Ve w1 o orovides information which

@ CONUS (image map)

IS more than suitable for

@ &roa Forecasts (FA) @ Lo Level SIGW ¥
@ Mid Leval SIGWE Progs

& High Lovel SICHt Arogs non_p| IOtS
@ TaFs (aDDS) @ TaF Graphics

 Try it out, find what you

Winds and Temps Aloft (FB):

sy e like, use it!

Motices to Airmen:

Destination Forecast, TAF cococy

@ FhAd's Dilotweb NOTAM Page
@ Defense [htemet NOTAM Service

@ Fadls Temporary Flight Restrictions [TFRS)
# Motices ko furmen Publication

ATC Delays:

@ Mational airspace System Status [Fah Command Center)
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e
ADDS - Adverse Conditions
Turbulence AIRMETs (green) and SIGMETs (red) laing AIRM (red)
) chcnjl. creg 14 UTC c 2008 N SIRMETs .

ETs (blue) and SIGMETs (red

chart created at 2314 UTC Tue 23 Dac 2008
| valid until 0300z,/24%, SIGMETs expire at or before 0055z /248

Convective SIG and cutlcoks {orange
chart created at 2314 UTC Tue 23 Dec 2008 =
I valid until D0B5z/24% Outlooks valid from G055z,/24% to 0455z,/24% Y < an rap I d Iy assess are aS

of significant turbulence,
iIcing and convection.

* Pilot reports available for
each type of hazard in
same Iinterface.
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ADDS - Synopsis/Current Weather

| Radar Coded Message Composite Image with Tops il |t e e s s n s e e e e s
Latest Image Raceived: 2314 LUTC Loop I ITTEEa
2315 UTC Tue 23 Osc 2003 Rudor Coded Mesags hitpid S eriat orweather agov ‘!* !
/T = ] s T _— T = Ly 1 i
. b | 40 45 = 6
?;_‘HJ_. " | 15 30 40 45750 55 = .:,' U
L ; e N
k‘v'?: _ ! I % P
gy T
T L
'__H- X
L
D

 Real-time radar and satellite data in various formats,
scales, resolutions and time frames for enhancement of

situational awareness.
e Scales ranges from international to local in size.

Aviation Weather #76



Additional Aviation Weather
Sources

e Gleim Aviation Weather & Weather
Services

* Aviation Weather by Peter F. Lester

« Weather Flying by Robert N. Buck
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General Weather Sources

e |nternet  Newspaper

- www.intellicast.com e Television
- www.weather.com
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Flight Planning Concerns

e Time en route
e Fuel planning

e Time on station for mission
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Summary

 \Weather Is an obvious and ever-present
factor in aviation safety.

e The main factors which cause concern are
fairly well identified & predictable, and thus
avoidable.

« An array of weather resources are available
to identify and predict these factors, giving
us the opportunity to take action to mitigate
weather-related aviation safety concerns.
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Course Objectives

Student will be able to:

 |dentify weather conditions that may adversely
affect the safety of aviation operations.

* Describe mitigations that can be applied when
working in unfavorable weather conditions.

e List at least two aviation weather resources that
can assist the user in making informed
decisions.
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