




CHAPTER 1







1.0  Describe the general characteristics of atmospheric structure, temperature, and pressure

1.1  Describe the characteristics of the troposphere, tropopause, and stratosphere. 


Troposphere 
-All WX happens here




-Winds increase with altitude




-Average height is 36,000 MSL




-50% of weight is below 18,000 MSL




-generally the coldest portion of the lower atmosphere


Tropopause
-Transition between Troposphere and Stratosphere




-Isothermal - temp remains constant with altitude




-Jet Streams are just below the Tropopause




-Average height is at 36,000 MSL


Stratosphere
-Increase temp with altitude




-Smooth Flying, excellent visibility

1.2  Describe the flight conditions associated with the troposphere, tropopause and stratosphere


Troposphere
-Winds increase with altitude




-All WX occurs here


Tropopause
-Jet stream just below





-Moderate to severe turbulence associated with wind shear from jet 

 stream




-Contrails form and persist here because of cold temperatures


Stratosphere
-Smooth flying, excellent visibility 

(thin air = little resistance, lack of WX = good visibility)
1.3 Define Lapse Rate

-The decrease in atmospheric temperature with increasing altitude

1.4  State the average lapse rate in degrees Celsius

-average/standard lapse rate = 2 degrees per 1000’

-isothermal – lapse rate indicates the temperature is the same at different altitudes

-inversion – lapse rate indicates increase of temperature with increasing altitude

1.5  Define atmospheric Pressure


-pressure exerted on a surface by the atmosphere due to the weight of the column of air directly 

 above that surface

1.6 State the standard units of pressure measurement

-The US uses inches of mercury, (in-Hg) and millibars (mb)

1.7  Define the standard atmosphere to include temperature and pressure


-standard day condition at sea level



-29.92 (in-Hg) 15*C

1.8  Differentiate between station pressure and sea level pressure


-Station PX – atmospheric pressure measured directly at an airfield or other weather station


-SLP – pressure that would be measured from the existing weather if the station were at MSL

1.9  Define incidcated altitude, calibrated altitude, Mean Sea Level altitude, Above Ground 

       Altitude, pressure altitude and density altitude

-Indicated Altitude – altitude read directly from altimeter

-Calibrated altitude – indicated altitude corrected for instrument error

-Mean Sea Level (MSL) or True – actual height above mean sea level

-Above Ground Level (AGL) or absolute – aircrafts height above terrain 

-Pressure Altitude – height above standard datum plane…height above the place in the 



       atmosphere where pressure = 29.92 in-Hg

-Density Altitude – pressure altitude corrected for nonstandard temp deviations  (hot days


     decrease density altitudes because molecules are farther apart)

1.10 Describe the effects of pressure changes on aircraft altimeters

-High to Low, LOOK OUT BELOW

-Aircraft is lower than indicated, thus indicated = higher than aircraft

-Low to High, PLENTY OF SKY


-Aircraft is higher than indicated, thus indicated = lower than aircraft


[image: image1.emf]PX Change Altimeter Actual MSL altitude

Flying toward lower MSL PX indicates higher than actual lower than indicated

Flying toward higher MSL PX indicates lower than actual higher than indicated


1.11  State the effects of temperature deviations from the standard lapse rate on aircraft


[image: image2.emf]Temp Change Altimeter Actual MSL altitude

Flying from standard temp to lower temp indicates higher than actual lower than indicated

Flying from standard temp to higher temp indicates lower than actual higher than indicated







CHAPTER 2







2.0 Describe the meteorological mechanics of winds, moisture, and stability

2.1  Explain the term pressure gradient

– Pressure Gradient - the rate of pressure change in a direction perpendicular to isobars

- Isobar spacing represents Pressure Gradient Force.


-isobars close together = steep/strong  (and vice versa)

-Air descends, causes high pressure on surface. (clockwise) 


-air can only spread and diverge moving across surface of earth



-this horizontal flow of air = wind

Air ascends, causes low pressure on surface (counterclockwise)


-air converges on center of low, creating wind

2.2  Explain and identify the gradient winds with respect to the isobars around high and low    

       pressure systems in the Northern Hemisphere


-Coriolis force (created by rotation of Earth) causes gradient winds to flow parallel to isobars



-despite proximity to High/Low pressure areas


-Gradient winds = usually above 2,000 AGL

2.3  Explain and identify the surface wind direction with respect to the gradient winds in a high 

       and low pressure system in the Northern Hemisphere


-Surface friction reduces wind speed, thus reducing Coriolis affect


-Winds blow 45 degrees across isobars




-toward Low (counterclockwise)




-away High (clockwise)

2.4  Describe the jet stream


-narrow band of strong winds (50+ knots) that meanders vertically and horizontally around 

 hemisphere in wave-like patterns

-faster and lower in cold seasons than warm

-Average #’s

-up to 250 knots, 1000 – 3000 miles in length, 100 – 400 miles wide,  3000-7000 deep

2.5  Describe land/sea breezes


-land loses/gains temperatures faster than ocean


-Sea Breeze – air from sea to land (Day)
-warmer air on land rises, causes colder air from sea to get sucked onto land


-Land Breeze – air from land to sea (Night)


-warmer air at sea rises, causes colder air on land to get sucked out to sea

2.6  Describe valley and mountain winds


-Valley wind – wind from valley climbs up mountain (Day)



-air next to surface is warmed through conduction.  



-warm air rises along mountain and cools as it moves away from warm surface


-Mountain wind – wind from Mountain descends to valley (Night)



-air in contact with mountain is cooled by outgoing terrestrial radiation and sinks

2.7  Define saturation, dew point temp, dew point depression, and relative humidity


-saturation – point at which air has reached the max amount of water vapor it can hold for a 

 
given temperature

-dew point temperature – temp at which saturation occurs


-higher the dew point, greater chances for clouds, fog, or precip

-Dew point depression/spread – difference between air temp and dew point

-Relative Humidity (RH) – percent of saturation of air


-100% can be achieved in two ways



-1. Cooling the air lowers he dew point spread closer to zero



-2. Evaporation adds moisture to air

2.8  State the relationships among saturation, air temp, dew point temp, and dew point depression that are necessary for the formation of clouds, fog and precipitation


-(see 2.7)


-as dew point spread approaches 4* F, RH will be 90% and water vapor will begin to condense 

into fog/clouds.  Any further cooling /evaporation will produce precipitation as there will be more water present in the air than it can hold

2.9  Describe the three characteristics of precipitation
-Showers – characterized by a sudden beginning and ending, and abruptly changing intensity  

 and/or sky condition.  


- Showers are associated with cumuliform clouds

-Continuous – Also known as steady.  Intensity changes gradually, if at all.


- Continuous precipitation is associated with stratiform clouds

-Intermittent – Stops and restarts at least once during the hour.  Intermittent precipitation may  

 be showery or steady.


- Associated with cumuliform or stratiform clouds

2.10  Describe the types of precipitation


-Drizzle – very small droplets of water that appear to float in the atmosphere


-Freezing drizzle – Drizzle that freezes on impact with objects


-Rain – Precipitation in the form of water droplets that are larger than drizzle and fall to the 

ground

-Hail or Graupel – ice developed in thunderstorms.  (opaque or clear) Some droplets are carried 

up into the thunderstorm several times, accumulating more water (which then freezes) 

thus increasing the size of the hail.

-does not lead to formation of structural ice, but can cause structural damage


-Ice Pellets or Sleet – rain that falls through air with temps below freezing.




-do not produce structural icing, unless mixed with super-cooled water


-Snow – if you don’t know what snow is, you need help.  




-partially melted, or “wet” snow can lead to structural icing

-Snow Grains – Very small white, opaque grains of ice.  When the grains hit the gournd, they 

do not bounce or shatter.  They usually fall in small quantities from stratus-type clouds, 

never as showers

2.11  Identify the four principal cloud groups

-Clouds are condensed water vapor, consisting of water droplets or ice crystals.  They form 

when the air becomes saturated either by being cooled to the dew point, or through the 

addition of moisture.


-Clouds have Condensation Nuclei for the water vapor to cling to


-Condensation Nuclei - dust, salt crystals from the sea, acid salts, ash and soot etc.


-height of the cloud BASE determines classification.  –not the tops


-1.  Low Clouds – ranging from just above the surface to 6500 AGL
-Low clouds have no special prefix attached to their name.  However, if the word   

 nimbo or nimbus appears, beware that these clouds are producing violent, or heavy 

 precipitation.  

-biggest danger presented to aviation from low clouds = the proximity of cloud base to the surface.  


-some clouds hide hills, mountains etc.  


-visibility is very poor


-2.  Middle Clouds – Cloud bases range from 6500 to 20,000 AGL.  



-contain prefix alto



-visibility varies with cloud density.  


-icing is common due to presence of super-cooled water



-often dark and turbulent enough to make formation flight difficult



-virga may be encountered




-rain or snow that evaporates before reaching the ground


-3.  High Clouds – Cloud bases average 20,000 to 40,000 AGL



-contain prefix cirro or cirrus



-high clouds have little effect on flying except for the moderate turbulence and limited 

 visibility associated with dense jet stream cirrus


-4.  Special Clouds with Extensive Vertical Development



-towering cumulus and cumulonimbus clouds



-bases are found at the low to middle cloud heights and tops extend through the high 

 cloud category

-Cumulonimbus clouds are thunderstorm clouds.

-produce heavy rain showers and moderate turbulence in and near the cloud

2.12 Identify the weather conditions associated with various clouds and types of precipitation

[image: image3.emf]High Clouds Middle Clouds Low Clouds Extensive Vertical

Visibility Good to Fair .5 Miles to a few feet A few feet A few feet

Icing None to Light None to Moderate None to Moderate Severe

Turbulence None to Light None to Moderate None to Moderate Severe


2.13  Describe atmospheric stability, instability, and neutral stability

-Atmospheric Stability – one of the primary determinants of weather encountered in flight



-Stable – Air is pushed up, then returns to its original position



-Unstable – Air is pushed up and continues to rise



-Neutral – Air is pushed up and stays at that level

2.14  Describe the four types of lifting


-1.  Convergence – two air masses, or parts of a single air mass, converge and force air upward 

because it has no where else to go


-2.  Frontal – Shapes of cold fronts push air masses ahead of the front up


-3.  Orographic – force of the wind against a mountainside which pushes air upward


-4.  Thermal or Convective lifting – cool air is over a warm surface and is heightened by intense 

solar heating

2.15  Identify the flight conditions associated with a stable and unstable atmosphere including cloud type, turbulence, precipitation, visibility, winds and icing


[image: image4.emf]Stable Atmosphere Unstable Atmosphere

Cloud Type Stratus Cumulus

Turbulence Smooth Rough

Visibility Poor Good (Outside Clouds)

Winds Steady Gusty

Precipitation Steady Showery

Icing Rime Clear







CHAPTER 3






3.0  Describe the general characteristics of a front and frontal weather

3.1  Define the terms air mass and front


-Air mass – a large body of air that has essentially uniform temps and moisture conditions in a 

horizontal plane


-named according to their moisture content, location and temperature


-warm fronts bring stable conditions, cold fronts bring unstable


-front – an area of discontinuity that forms between two contrasting air masses when they are 

adjacent to each other.  


-named for the temperature change they bring

3.2  Describe the structure of a front


-fronts are three dimensional


-surface front – the point where a front comes in contact with the surface


-depictions:



-warm front – half moons (red)



-cold front – shark teeth (blue)



-occluded – cold and warm front symbols on same line, same side



-stationary – cold and warm front symbols on same line, different sides



-trough – dashed line (brown/black) 


-ridge – zigzag line (yellow/black)



-squall line – Morse code-like (purple)


-fronts are named for the temperature change they bring


-move across the country with their attached low-pressure system and isobars, as the 

corresponding air masses move


-move perpendicular to the way they are drawn


-cold fronts move faster than warm fronts


-every front is located in a trough of low pressure

3.3 Describe the discontinuities used to locate and classify fronts


-1.  temperature – stronger the front, more abrupt the temperature change


-2.  dew point – cold air masses will usually have lower dew point temperatures



-higher dew points indicate a greater amount of moisture available to produce




clouds, fog, or precipitation


-3.  pressure – all fronts are located in troughs of low pressure


-as front approaches, pressure falls, then rises 


-4.  winds – near the surface, in the Northern Hemisphere, as the front approaches and passes




the wind changes direction in a clockwise rotation




-wind shifts may cause wind shear

3.4  Describe the factors that influence frontal weather


-the severity of the clouds and precipitation occurring along a front are dependent on:



-1.  moisture available (shown by the dew point)



-2.  degree of stability of lifted air



-3.  slope of the front



-4.  speed of the frontal movement



-5.  contrast in the amount of temp and moisture between the two masses of air

3.5  Describe the conditions associated with a cold front


-violent and unstable conditions to include strong thunderstorms (cumulonimbus clouds)

-severe turbulence

-movement of cold front is SE at 20 knots


-wind shift is from SW to NW

3.6  Describe the characteristics of a squall line


-defined as line of violent thunderstorms


-50 to 300 miles ahead of cold front


-wind shift from SW to NW

3.7  Describe the conditions associated with a warm front


-wind shift is from SE to SW


-movement of warm front is NE at 15 knots


-poor visibility



-little to no turbulence

3.8  Describe the conditions associated with a stationary front


-winds tend blow parallel on both sides of the front rather than against and or away from it

-180* wind shift


-WX is similar to that of a warm front, but less intense
3.9  Describe the conditions associated with occluded fronts


-form when faster moving cold front overtakes a slower moving warm front



-resulting occlusion depends on which front remains in contact with ground


-180* wind shift


-WX will be combination of both types of frontal weather

3.10  Describe the conditions associated with inactive fronts (or dry fronts)


-no clouds or precipitation because warm air mass is too dry 


-potentially unfavorable flying weather 



-(warm air may gradually increase moisture content)






CHAPTER 4







4.0  Describe the various hazards associated with thunderstorms

4.1  Identify the hazards associated with thunderstorms


-Turbulence



-gust front = form of turbulence




-travel 5-20 miles ahead of thunderstorms


-Hail



-bigger the storm = greater likelihood of hail


-Microbursts



-short (5-10 min) intense, highly localized downward atmospheric flow of air



-creates wind shear


-Severe Icing



-most icing occurs in the top 2/3 of the thunderstorm cell


-Lightning



-majority of lightning occur between clouds, or within the same cloud

-Tornadoes



-violent, intense, rotating column of air that descends from cumulonimbus




clouds in funnel-like shapes.  



-if funnel doesn’t reach surface = funnel cloud



-if funnel touches down over water = water spout


-THMSLT – “that’s how my sister likes toast”
4.2  Define microburst


-an intense, highly localized downward atmospheric flow with velocities of 



2000 to over 6000 fpm

4.3  Identify the characteristics of a microburst


-can emanate from any convective cloud, not just cumulonimbus


-short life (5-10 min)


-downward flow of air diverges outward creating wind shear
4.4  Explain how radar can aid a pilot when flying in the vicinity of thunderstorms


-radar can locate, track, and measure cumulonimbus cells and intensities


-NEXRAD (next generation radar)


-stronger echoes are associated with more severe thunderstorms

4.5  Describe the recommended techniques for avoiding thunderstorm hazards


-fly around (circumnavigate) the storm


-fly over the top of the storm


-fly under the storm


-fly through the lower 1/3 of the storm



-never turn back once penetrated



-don’t chase penetration airspeed (180 knots for T-6) 




-minimize power changes






CHAPTER 5







5.0  Describe the aviation hazards of turbulence, icing, and visibility

5.1  List the types and intensities of turbulence used in Pilot Reports (PIREP’s)


-turbulence is any irregular or disturbed flow in the atmosphere producing gusts/eddies


[image: image5.emf]Intensity AC reaction

Light slight change in altitude/attitude

Moderate change in altitude/attitude but AC in control

Severe abrupt change in altitude/attitude

Extreme violent change in altitude/attitude


5.2  Define the terms used to report turbulence with respect to time

[image: image6.emf]occasional less than 1/3

intermittnet 1/3 to 2/3

continuous more than 2/3


5.3 Describe how thermal turbulence develops
-caused by localized vertical convective currents resulting from surface heating or cold air



moving over warmer ground


-barren surfaces absorb hear more readily thus cause stronger convective currents



-sandy, rocky wasteland, and plowed fields

5.4  Describe how mechanical turbulence develops


-results from wind flowing over or around irregular terrain or other obstructions



-bluffs, hills, mountains, or buildings


-creates eddies

-a current of air (or water) moving contrary to the main current forming swirls or 

whirlpools

5.5  Describe the cloud formations associated with mountain wave turbulence

-the following are signs of intense turbulence and strong up/down drafts
-all found on the leeward side
-rotor clouds


-usually found at the same height as the mountain ridge



-can be view as an “eddie”

-cap cloud



-obscures both sides of mountain peak

-lenticular clouds



-stationary in position, even though wind blows through them 

5.6  Describe techniques for flight in the vicinity of mountain waves


-fly around

-fly over at least 50% higher than height of highest range


-avoid rotor, lenticular, and cap clouds since the contain intense turbulence and strong updrafts



and downdrafts


-approach the mountain range at 45* angle


-avoid leeward side of mountain range


-do not place too much confidence in pressure altimeter readings near mountain peaks



-altimeter may be off by as much as 2500 feet


-use recommended turbulent penetration speeds

5.7  Describe how frontal lifting creates turbulence


-frontal turbulence is caused by lifting of warm air by a frontal surface leading to instability



or by the abrupt wind shift between the warm and cold air masses


-most severe cases of frontal turbulence are generally associated with fast moving cold fronts

5.8  Describe how jet streams and temperature inversions are examples of wind shear turbulence


-wind shear is defined as a sudden change in wind speed or direction over a short distance 



in the atmosphere

-the greater the change in wind speed and/or direction in a given area, the more severe the 

turbulence will be


-temperature inversions can cause turbulence at the boundary between the inversion layer and 

the surrounding atmosphere



-inversions often develop near the ground on clear, cool nights when the winds are light 

and the air is stable



-can cause a loss of lift and airspeed near the ground, such as when a headwind 

becomes a tailwind, creating a decreasing-performance wind shear

5.9 Describe the recommended procedures for flying through turbulence

-establish and maintain thrust settings consistent with turbulent air penetration airspeed and 

aircraft attitude.  



-don’t chase airspeed


-trim aircraft for level flight, and don’t change it



-the key to flying through turbulence is proper attitude control



-don’t make abrupt control inputs


-allow altitude to vary



-sacrifice altitude to maintain desired attitude



-don’t chase altimeter

5.10  Describe the types of structural icing

-engine icing – occurs when ice forms on the induction or compressor sections of engine

-structural icing - forms on external structure of an aircraft (wings, fuselage, pitot tubes…)
-there are 4 types of structural icing:

[image: image7.emf]Clear Icing 0 to -10* C clear in color cumulus clouds

Rime Icing -10 to -20* C milky white stratiform clouds

Mixed -8 to -15* C clear/milky occluded fronts

Frost clear, calm, cold nights


5.11  State the requirement for the formation of structural icing


-atmosphere must have super-cooled visible water droplets


-free air temperature (measured by the aircraft’s outside air temperature gauge) and the 



aircraft’s surface temperature must be below freezing


super-cooled – is liquid water found at air temperatures below freezing



-strike exposed object, such as a wing, the impact induces freezing and results in 




aircraft icing

5.12 State the temperature range most conducive to structural icing

-(see chart in objective 5.10)

5.13  Identify icing conditions associated with fronts


-cold front – cumuliform clouds, clear ice


-warm front – stratiform clouds, rime ice and may include mixed

5.14  Identify the effects and hazards of aircraft icing


-most hazardous effect is aerodynamic effects






[image: image8.emf]Lift decreases

Thrust decreases

Range decreases

Drag increases

Weight increases

Fuel consumption increases

Stall speed increases



-structural icing can block pitot tube and static ports

5.15  Describe induction icing and compressor icing


-induction icing - icing in the air intakes



-reduced pressure that exists at the intake lowers temperature to the point that 

condensation and or deposition take place, resulting gin the formation of ice


-compressor icing – ice forming on compressor inlet screens and compressor inlet guide vanes 
will restrict the flow of inlet air, eventually causing the engine to flameout
5.16 Describe ground icing hazards

-De-icing fluids are highly corrosive to internal aircraft and engine parts

-mud water or slush on ramps and runways can create a covering of ice that can hamper 

movement of flaps, control surfaces, and the landing gear

5.17 Identify the procedures to minimize or avoid the effects of icing

-climb to colder temperatures where the precipitation will be frozen and therefore not an icing 

hazard

-descend to an altitude where the air temperatures are well above freezing


-if in cold air ahead of a cold front, climb to warmer temperatures across frontal boundary


-Deicing equipment eliminates or removes ice that has already accumulated on the aircraft


-Anti-icing equipment prevents the accumulation of ice on specific aircraft surfaces



-1. mechanical – deicing boots



-2. anti-icing fluids – freezing point depressants pumped through small holes in wings 

leading edge prevent formation of ice



-3. heat – built into aircraft structure




-source = bleed air


-don’t fly into areas of known icing


-avoid flying into clouds with temps between 0 and -20* C


-Avoid steep angles of attack, or banks when ice has formed on aircraft

-do not fly parallel to a front
5.18  List the types and intensities of icing used in Pilot Reports (PIREPs)



[image: image9.emf]Trace hazardous if encountered for extended period of time (1 hour)

Light does not present problem if deicing/anti-icing is used

Moderate use of deicing/anti-icing or diversion is necessary

Severe deicing/anti-icing fails to reduce hazard.  Immediate diversion req'd


5.19  Define the following terms:

-visibility – ability to see and identify prominent unlighted objects by day and prominent 

lighted objects at night, and is expressed in statute miles, hundreds of feet, or meters

-flight visibility – average forward horizontal distance, measured in statute miles from the 

cockpit of an aircraft in flight

-prevailing visibility – greatest horizontal visibility, measured in statute miles, equaled or 
exceeded throughout at least half the horizon circle, which need not be continuous

-slant range visibility – distance on fial approach when the runway environment is in sight

-runway visual rang (RVR) – horizontal distance, expressed in hundreds of feet or meters, a 
pilot will see by looking down the runway from the approach end
5.20 Define and identify Obscuring Phenomena
-any collection of particles that reduce horizontal visibility to less than six miles


-ie. haze, smoke, rain/drizzle, snow, blowing snow, dust and sand
-*snow is the number one greatest reducer of visibility*
5.21  List sky coverage terms that define a ceiling

-the height above the ground (AGL) ascribed to the lowest broken or overcast layer; or the 

vertical visibility into an obscuring phenomenon (total obscuration)





[image: image10.emf]SKC or CLR sky clear 0/8

FEW few >0/8 - 2/8

SCT scattered 3/8 - 4/8

BKN broken 5/8 - 7/8

OVC overcast 8/8

V V obscured 8/8 (surface based)


5.22  Identify the parameters that define fog
-fog related low ceilings and reduced visibility are among the most common and persistent 

weather hazards encountered in aviation


-fog – a visible aggregate of minute water droplets that is based at or within 50 feet of the 

surface, is greater than 20 feet in depth, and reduces the prevailing visibility to less than 

5/8 of a statute mile


-the main distinction between fog and stratus is that a stratus layer is not surface based.  It is 

above the ground (greater than 50 feet AGL) and does not reduce the horizontal 

visibility at the surface

5.23  Identify the requirements for fog formation

-formation of fog or cloudiness of any type is dependent on the air becoming temporarily 

supersaturated.  Once the air reaches a supersaturated state, the excess moisture in the 

air condenses out of solution into minute water droplets that are light enough to remain 

suspended in the air.  If the condensed water particles form in sufficient amount near 

the surface, the resulting condition is fog.
5.24  Identify the two main types of fog and how they form and dissipate

-Radiation Fog 

– occurs due to nocturnal cooling, usually on clear nights, when the Earth 

releases relatively large amounts of radiation into the atmosphere, cooling the surface

- winds of greater than 10 knots will usually dissipate the fog and cause low stratus or 

stratocumulus clouds to form.



-another way radiation fog dissipates is through solar heating 




-once the surface air temperature rises, the ability of the air to hold more water 

vapor increases, and the fog particles tend to evaporate

-Advection Fog (sea fog when observed to come from the sea)

-occurs when warm, moist air moves over a cold surface and the air is cooled to below 
its dew point 


-can stay over water for weeks, moving over the land late in the day and moving back 

over the water the next morning



-dissipates only with a wind shift, blowing the fog away, usually back out over the sea.  

Incoming solar radiation will seldom cause the dissipation of advection fog because its thickness generally prevents enough radiation to warm the earth sufficiently.  Only a change in wind direction that moves the air from a colder surface to a warmer surface, reversing the saturation process, can cause advection fog to dissipate.

5.25 Describe the aviation hazards of ash clouds

-Aircraft flying through volcanic ash clouds have experienced a significant loss of engine thrust 

and/or multiple engine flameouts along with wing leading edges and windshields being sandblasted
-ash clouds are not necessarily visible
-airborne radar cannot detect volcanic ash clouds






CHAPTER 6







6.0 Describe displayed data in Aviation Routine Weather Reports (METARs) and Terminal Aerodrome Forecasts (TAFs)
6.1  State the use of METARs


-used to communicate the latest observed weather to meteorologists and aircrew so they can 

determine the existing weather at the destination or alternate, and whether a field is operating under conditions of instrument flight rules (IFR) or visual flight rules (VFR)

6.2 State the letter identifiers used to report various types of METARs

6.3 Identify wind data in METARs
6.4 Identify visibility in METARs

6.5 Identify runway visual range in METARs

6.6 Identify present weather in METARs

6.7 Identify sky condition in METARs

6.8 Identify temperature/dew point in METARs
6.9 Identify altimeter setting in METARs

6.10   Identify various manual and automated remarks in METARs

6.11   State the use of TAFs in flight planning

-used to plan for IFR/VFR flight, type of approach you require, if an alternate is required, and 

selection of the best suitable alternate
6.12   Identify data in a TAF

6.13   Identify the differences in US Civil, Military, and International TAFs
6.14   State the definition of a ceiling and identify one in METARs and TAFs
-the height above the ground (AGL) ascribed to the lowest broken or overcast layer; or the 

vertical visibility into an obscuring phenomenon(total obscuration)

-partial obscurations do NOT constitute a ceiling.  (BKN000, or VV000 = NOT ceiling)

6.15   State the IFR/VFR rules for flight planning in reference to AFI 11.202 or OPNAV 3710.7

-1000 feet and 3 statute miles according to OPNAV 3710.7
-1500 feet and 3 statute miles according to AFI 11-202 (vol. 3)

-existing weather must be such as to permit VFR operations for the entire duration of the flight 

and at the the destination, including 1+/- hour of the ETA (both services)

-If this cannot be maintained, as determined by reference to the applicable METAR and 

TAF products, then one must file and fly an IFR flight plan
6.16   State the military requirement for an alternate on an IFR flight plan
-USAF pilots are required to designate an alternate if, for the ETA (+/- 1 hour) for the first 

point of intended landing (or each point of intended landing on a stopover flight plan) 

the worst weather (TEMPO or prevailing) is forecast to be less than


-3000 foot ceiling, or


-A visibility of 3 SMs or 2 SMs more than the lowest compatible published 

landing minimum visibility, whichever is greater






CHAPTER 7







7.0 Describe displayed data shown on various weather imagery products
7.1  State the pilot’s use of a Surface Analysis Chart


-used to obtain an overall facsimile picture of observed weather, indcluding the location of 

pressure systems, winds, air masses, and fronts, in relation to their planned flight route. 

-information displayed on Surface Analysis Chart is observed weather. 



-shows history, not forecasts

7.2  Identify displayed data on Surface Analysis Charts

7.3  Describe displayed data on Station Model Plots

7.4  State the pilot’s use of a Low Level Significant Weather Prognostic Chart


-Cause (bottom two) and effect (top two)


-12 hour forecast (left two) and 24 hour forecast (right two)
7.5  Identify displayed data on Low Level Significant Weather Prognostic Charts

7.6  Identify plotted data on Radar Summary Charts

7.7  Identify various weather data on NEXRAD imagery

7.8  Identify potential significant weather data on two types of satellite imagery

7.9  Identify plotted data on Weather Depiction Charts

7.10  Identify ceiling on Weather Depiction Charts


-ceilings are indicated at the 6 o’clock position next to a station model
7.11  State the use of Winds-Aloft Prognostic Charts


-used to display wind speed, direction and temperature for a given location
7.12 State the meaning of valid time on Winds-Aloft Prognostic Charts


-information depicted is only accurate for the valid time of the chart
7.13  Identify plotted data on Winds-Aloft Prognostic Charts
7.14  State the teletype identifier of Winds-Aloft Forecasts


-FD
7.15  Identify coded data on Winds-Aloft Forecasts

7.16  State the rules of wind parameters and omission of temperature in Winds-Aloft Forecasts


-first two digits represent wind direction to the nearest ten degrees true


-last two represent speed in knots


-temperatures above 24,000 are negative, but written as positives

-99 indicates a variable wind direction


-9900 = light and variable


-to decode 7345, subtract 500 from 730 to get 230 for direction



-add 100 to 45 to get 145 for speed in knots 


-winds within 1500 feet of the surface are omitted


-temperature information is never forecast within 2500 feet of the surface


-temperature information is never forecast for the 3000 foot level
7.17  Select a flight altitude that results in the most favorable wind component using Winds-Aloft 

Forecasts and Winds-Aloft Prognostic Charts






CHAPTER 8







8.0 Describe displayed data on Severe Weather Watches, Military Weather Advisories, and In-

Flight Weather Advisories, and state the importance of Pilot Reports (PIREPs)

8.1  State the Severe Weather Watch’s two-letter teletype identifier


-WW


-AWW is a Severe Weather Watch Alert (“hey, a WW is coming”)


-first thing aviators check when planning a flight
8.2  State the requirements for issuing a Severe Weather Watch


-issued for two types of expected severe weather conditions:



-Funnel clouds or tornadoes



-Sever thunderstorms, defined by frequent lightning and one or more of the following




-50 knots of wind or greater




-3/4 inch diameter hail or larger
8.3  Read and identify data on a Severe Weather Watch message

8.4  State the OPNAVINST 3710.7 requirements for flight planning regarding a Severe Weather 

Watch

-Except for operational necessity, emergencies, flights involving all-weather research projects or weather reconnaissance, pilots shall not file into or through areas that the National Weather Service (NWS) has issued a WW unless one of the following exceptions applies:

-Storm development has not progressed as forecast for the planned route.  In shuch 

situations:



-1.  VFR filing is permitted if existing and forecast weather for the route 
permits such flights



-2.  IFR flight may be permitted if aircraft radar is installed and operative, thus 
permitting detection and avoidance of isolated thunderstorms



-3.  IFR flight is permissible in positive control areas if visual meteorological 
conditions (VMC) can be maintained, thus enabling aircraft to detect 
and avoid isolated thunderstorms



-Performance characteristics of the aircraft permit an en route flight altitude above 

existing or developing severe storms



-It is not the intent to restrict flights within areas encompassed by or adjacent to a WW 

area unless storms have actually developed as forecast
8.5 Describe displayed data on a Military Weather Advisory (MWA)

-issued by US Air Force meteorologists, are graphical depictions of forecast weather used to 

warn aircrews about areas of thunderstorms, strong surface winds, heavy precipitation, 

and freezing precipitation
8.6 State the use of In-Flight Weather Advisories

-provides information for pilots of en route aircraft via voice communications of the possibility 

of encountering weather phenomena
8.7 State the teletype letter identifiers of each of the In-Flight Weather Advisories
-AWW
- Severe Weather Forecast Alert

-alerts pilots that a WW is being issued

-WST - Convective SIGMET

-tornadoes

-lines of thunderstorms


-embedded thunderstorms


-thunderstorm areas greater than or equal to thunderstorm intensity (VIP level) of four 

or greater with an area of coverage of 40% or more



-Hail greater than or equal to ¾ inch in diameter or greater and/or wind gusts to 50 

knots or greater

-WS - Non-Convective SIGMET

-significant meteorological information other than convective activity that is potentially 

hazardous to all aircraft




-CAT not associated with thunderstorms




-severe icing not associated with thunderstorms




-widespread dust storms or sandstorms, lowering surface and/or flight 

visibilities to less than 3 miles




-volcanic eruption and ash clouds
-CWA - Center Weather Advisories

-generally a nowcast for conditions beginning within the next 2 hours


-supplement to an existing SIGMET, Convective SIGMET, AIRMET, or FA
-WA – AIRMET

-advise of significant weather phenomena other than convective activity but indicate 

conditions at intensities lower than those that trigger SIGMETs

8.8 State the criteria used for issuing each of the In-Flight Weather Advisories

-(see objective 8.7)

8.9 Read and identify data from In-Flight Weather Advisories

8.10   State the requirements for and the importance and use of Pilot Weather Reports (PIREPs)
-In-flight when requested
-unusual or unforecast weather conditions are encountered

-weather conditions on an IFR approach differ from the latest observation

-a missed approach is executed due to weather

-wind shear is encountered on departure or arrival






CHAPTER 9







9.0 Describe indicated data on the DD 175-1, “Flight Weather Briefing Form,” and state the 

sources of hazardous weather information used to complete the form

9.1  List the five sections of the DD 175-1 and the information contained in each


1.  Mission/Takeoff Data


2.  Enroute Data


3.  Terminal Forecasts


4.  Comments/Remarks


5.  Briefing Record
9.2  State the requirements for completing the takeoff data section of the DD 175-1


-the first three blocks are required to be filled out, remaining blocks are not unless stated that 

they are needed or desired


-first three blocks are:



-date, ACFT type/NO., and departure point and ETD
9.3  State the first weather source that should be checked when flight planning


-WW
9.4  State the teletype/facsimile sources for information on thunderstorm activity en route


-Radar Summary Chart


-NEXRAD

-satellite imagery


-Surface Prognostic Chart


-Low Level Significant Weather Prognostic Chart


-WW


-MWA


-WST


9.5  State the teletype/facsimile sources for information on turbulence en route


-WS


-WA (Tango)


-Surface Prognostic Chart


-Low Level Significant Weather Prognostic Chart


-PIREPs
9.6  State the teletype/facsimile sources for information on icing and the minimum freezing level


-Winds-Aloft Prognostic Charts

-RADAT information from METARs

-WA

-FD

-Low Level Significant Weather Prognostic Charts
9.7  State the teletype/facsimile sources for winds aloft and temperature en route


-WS


-WA

-Surface Prognostic Chart 

-Low-Level Significant Weather Prognostic Chart

-PIREPS
9.8  State the considerations in the selection of a flight level


-wind component

-minimum ceilings/maximum cloud tops


-visibility at flight level


-minimum freezing level


-thunderstorms


-turbulence


-icing


-precipitation
9.9  Determine if an alternate is required and state the source used for selecting the best possible 

     
alternate


-Surface Analysis Chart


-Surface Prognostic Chart


-METARs


9.10 State the OPNAV 3710.7 requirements for the assignment of a Void Time on a DD 175-1
-Navy and Marine Corps forecasters are required to provide flight weather briefings within 2 

hours of ETD and to assign briefing void times that do not exceed ETD plus one-half hour
9.11 State who maintains the ultimate responsibility for the weather briefing

-PIC
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		occasional		less than 1/3

		intermittnet		1/3 to 2/3

		continuous		more than 2/3
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		Range		decreases
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		Fuel consumption		increases

		Stall speed		increases






_1182576284.xls
Sheet1

		Trace		hazardous if encountered for extended period of time (1 hour)

		Light		does not present problem if deicing/anti-icing is used

		Moderate		use of deicing/anti-icing or diversion is necessary

		Severe		deicing/anti-icing fails to reduce hazard.  Immediate diversion req'd
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		SCT		scattered		3/8 - 4/8

		BKN		broken		5/8 - 7/8

		OVC		overcast		8/8
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		Clear Icing		0 to -10* C		clear in color		cumulus clouds

		Rime Icing		-10 to -20* C		milky white		stratiform clouds

		Mixed		-8 to -15* C		clear/milky		occluded fronts

		Frost		clear, calm, cold nights






_1182572150.xls
Sheet1

		Intensity		AC reaction

		Light		slight change in altitude/attitude

		Moderate		change in altitude/attitude but AC in control

		Severe		abrupt change in altitude/attitude

		Extreme		violent change in altitude/attitude
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		PX Change		Altimeter		Actual MSL altitude

		Flying toward lower MSL PX		indicates higher than actual		lower than indicated

		Flying toward higher MSL PX		indicates lower than actual		higher than indicated
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				High Clouds		Middle Clouds		Low Clouds		Extensive Vertical

		Visibility		Good to Fair		.5 Miles to a few feet		A few feet		A few feet

		Icing		None to Light		None to Moderate		None to Moderate		Severe

		Turbulence		None to Light		None to Moderate		None to Moderate		Severe
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		Temp Change		Altimeter		Actual MSL altitude

		Flying from standard temp to lower temp		indicates higher than actual		lower than indicated

		Flying from standard temp to higher temp		indicates lower than actual		higher than indicated






