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GROUND SCHOOL / TEST SUBJECTS

Session Subject Total  /  Actual Ques.

1. Airplane Systems 95   /    75

2. Aerodynamics 33   /    20

3. Flight Environment 142   /  113 

4. Communication & Flt Info.          51   /    40

5. Meteorology ïTheory                 66   /     58

6. Weather Data ïInterpreting       73    /    62

7. Airplane Performance                 64    /    39 

8. Navigation 49    /    30 

9. Human Factors 30    /    27

10. Cross Country Flying 4    /      4

11. Fed Aviation Regs / NTSB 128 /   95

735  / 563 (172)  



Meteorology Theory 

TOPIC Ttl / Act Ques

ÁBasic Weather Theory 3 /     3

ÁWeather Patterns 33 /   31

ÁWeather Hazards 30 /   24



HIGHS & LOWS AND FRONTS



HEAT EXCHANGE & CIRCULATION

landLAND WATER

HOT AIR

COLD AIR

CONVECTIVE CIRCULATION:

Sea Breeze caused by cool dense 

air moving inland

Sea breeze

HEAT EXCHANGE:
Every physical process of weather. 

EVAPORATION:
When liquid water changes to vapor.

Adds moisture to unsaturated air.

SUBLIMATION:
Ice changing directly to water vapor.

Adds moisture to the air.



TEMPERATURE LAPSE RATE AND INVERSIONS

- AN INCREASE IN TEMPERATURE AS  

ALTITUDE INCREASES.

- FREQUENT GROUND BASED TEMP    

INVERSION IS PRODUCED BY 

TERRESTRIAL RADIATION ON A 

CLEAR, RELATIVELY STILL NIGHT. 

- WEATHER BENEATH A LOW-LEVEL 

TEMP INVERSION WITH HIGH 

RELATIVE HUMIDITY IS ñSMOOTH AIR, 

POOR VIZ, FOG, HAZE, OR LOW 

CLOUDSò

- ICE PELLETS AT THE SURFACE IS 

EVIDENCE OF A TEMP INV WITH 

FREEZING RAIN AT HIGHER ALTITUDE

- STABLE LAYER OF AIR IS ASSOCIATED 

WITH A TEMP INV.  



COLD FRONT

Alt Settings vary 

between stations 

due to uneven 

surface heating 

THE BOUNDARY BETWEEN TWO DIFFERENT AIR MASSES IS REFERRED TO AS A FRONT.

MOST EASILY RECOGNIZED DISCONTINUTY ACROSS FRONT IS TEMP CHANGE.

PHENOMENON  ALWAYS OCCURS FLYING ACROSS FRONT IS WIND DIRECTION CHANGE. 



WARM FRONT 
STEADY PRECIPITATION PRECEDING A FRONT IS AN 

INDICATION OF STRATIFORM CLOUDS WITH LITTLE OR NO 

TURBULENCE.



CLOUDS & FOG

+ CLOUDS ARE DIVIDED INTO FOUR 

FAMILIES ACCORDING TO THEIR HEIGHT 

RANGE.

+ SUFFIX ñNIMBUSò USED IN NAMING 

CLOUDS MEANS RAIN CLOUD.

FOG:

IF THE TEMP / DEWPOINT SPREAD IS     

SMALL AND DECREASING THE WATER     

VAPOR WILL CONDENSE INTO FOG OR 

LOW CLOUDS.

ADVECTION FOG:

WARM AIRMASS MOVING INLAND FROM 

THE COAST IN WINTER. 

STEAM FOG:

COLD, DRY AIRMASS MOVES OVER 

WARMER WATER.  LOW LEVEL 

TURBULENCE & ICING CAN OCCUR. 

RADIATION FOG:

SITUATION MOST CONDUCIVE TO 

FORMATION OF RADIATION FOG IS 

WARM MOIST AIR OVER LOW FLATLAND 

AREAS ON CLEAR, CALM NIGHTS.   

FOG



CLOUDS FLOAT
- CLOUDS, FOG OR DEW WILL 

ALWAYS FORM WHEN 

WATER VAPOR CONDENSES.

- THE AMOUNT OF WATER

VAPOR WHICH AIR CAN  

HOLD DEPENDS ON THE AIR 

TEMPERATURE.

- DEWPOINT IS THE 

TEMPERATURE TO WHICH 

AIR MUST BE COOLED TO 

BECOME SATURATED.

FIND CLOUD BASE IN MSL:

TEMP(70) ïDEWPOINT(48) = 22

4.5  (lapse rate)

=  4889MSL (5000AGL) 

+  1000MSL Field Elev

=  6000MSL 

[NOTE: CEILINGS ARE AGL]

CUMULONIMBUS HAS  

GREATEST TURBULENCE



STABLE AIR (NO VERT DEVELOPMENT)

ACTUAL LAPSE 

RATE IS THE 

MEASUREMENT 

USED TO 

DETERMINE  AIR 

STABILITY.

WARMING AIR FROM 

BELOW DECREASES 

STABILITY OF AIR

SMOOTH AIR IS 

CHARACTERISTIC

STRATIFORM 

CLOUD TYPICAL

Moist



UNSTABLE AIR (Vertical Development)

AN UNSTABLE AIRMASS 

FORCED UPWARD WILL 

CREATE CLOUDS WITH 

CONSIDERABLE VERTICAL 

DEVELOPMENT AND 

ASSOCIATED TURBULENCE

TURBULENCE AND GOOD 

SURFACE VISIBILITY ARE 

CHARACTERISTIC

Moist

MOIST UNSTABLE AIR 

MASS CREATES 

CUMULIFORM CLOUDS 

AND SHOWERY 

PRECIPITATION 



MOUNTAIN WAVES 

STANDING

LENTICULAR

ALMOND OR LENS SHAPED 

CLOUD APPEARING 

STATIONARY WITH 50KT WINDS.

MOUNTAIN WAVE TURBULENCE 

WITH 40KT WINDS BLOWING 

ACROSS A MT RIDGE AND THE 

AIR IS STABLE.



WING TIP VORTICES

Á ARE CREATED WHEN AN AIRCRAFT IS DEVELOPING LIFT.

Á GREATEST VORTEX STRENGTH OCCURS WHEN A/C IS HEAVY, 

CLEAN AND SLOW.

Á VORTICES CREATED BY LARGE AC TEND TO SINK BELOW THE AC.

Á VORTEX CIRCULATES OUTWARD, UPWARD AND AROUND EACH 

WINGTIP.



WAKE TURBULENCE

TAKEOFF:

AVOID WAKE BY MANEUVERING YOUR AC 

ABOVE & UPWIND FROM THE HEAVY AC

LANDING: 

AVOID WAKE BY STAYING ABOVE THE LARGE 

AC FINAL APPROACH PATH AND LANDING 

BEYOND ITS TOUCHDOWN POINT.

ÁWHEN LANDING 

MAXIMUM CAUTION IS 

REQUIRED TO AVOID 

WAKE IS A LIGHT, 

QUARTERING 

TAILWIND.



FROST & ICE

FROST:  
- Disrupts smooth airflow over the wing adversely affecting its lifting capabilities.

- Occurs if the temperature of the collecting surface is at or below the dewpoint of the 

adjacent air & dewpoint is below freezing (i.e. water vapor sublimates directly into frost).

STRUCTURAL ICE:
- One in-flight condition necessary for structural icing to form is visible moisture.

- Structural ice has the highest accumulation rate in freezing rain.



THUNDERSTORMS

Cumulous Mature Dissipating

CONDITIONS THAT FORM A THUNDERSTORM:  Hi Humidity / Lifting Force / Unstable Conditions.

CUMULUS STAGE:       Continuous updrafts are normally associated with Cumulus stage.

MATURE STAGE:          When precipitation begins falls it signals the beginning of the Mature stage.

When a thunderstorm is at its greatest intensity.

DISSIPATION STAGE:   Is characterized by downdrafts.

SQUALL LINE:              The most intense hazard to aircraft. A nonfrontal narrow band of active   

thunderstorms that often develop in front of a cold front. 

LIGHTNING: is always 

associated with T.S



WIND SHEAR

Á WIND SHEAR OCCURS AT ALL ALTITUDES, IN ALL DIRECTIONS.

Á OCCURS IN AREAS OF LOW LEVEL TEMPERATURE INVERSION, 

FRONTAL ZONES AND CLEAR AIR TURBULENCE.

Á WIND SHEAR ZONES EXIST IN TEMPERATURE INVERSIONS WHEN 

THE WIND SPEED AT 2000 - 4000 AGL IS AT LEAST 25KTS.

Á A THUNDERSTORM NEAR AN AP WHERE YOU INTEND TO LAND IS 

SUBJECT TO WIND SHEAR TURBULENCE. 

Á MAINTAIN A LEVEL FLIGHT ATTITUDE IN SEVERE TURBULENCE.  



Weather Data - Interpreting

TOPIC Ttl / Act Ques

ÁForcasting 0 /

ÁReports & Forecasts ïTEXT 39 / 35 

ÁWeather - GRAPHICS 18 / 17

ÁWeather Information ïSources      16 / 10 



METAR

ALL ARE VFR:

CEILING: the height above the earths surface (AGL) of the 

lowest BROKEN or OVERCAST layer or vertical visibility into 

an obscuration.

180True @ 4KTS

110True @12 Gusting 18Kt

700 OVC; 1.5SM; rain



PIREP UA

SK (sky)1800MSL BK (broken) less 1295MSL Terrain = Ceiling 

Base of 505AGL  

OVC (overcast) BASE & TOPS are 7200MSL & 8900MSL

TA (temp) MINUS 7C, 080 @21KTS

TB (turbulence) LIGHT from 5500 to 7200 ft.

IC (icing) LIGHT to MODERATE RIME



TAF

ISSUED 1720Z. VALID 1800 on the 12th thru 1800Z on 13th

SHRA = Rain 

Showers

BECOMING 1000Z to 1200Z   3SMFrom 1600Z WIND Variable @6kts

From 1600Z to 2200Z WINDS 180 @6kts

Overcast @2000ô between 2200Z & 2400Z

The ONLY CLOUD 

TYPE in an FT, CB 

= Cumulonimbus



FA
VFR CLOUDS & WEATHER FOR 

A GENERAL DESCRIPTION OF 

CLOUDS & WX COVERING AN 

AREA GREATER THAN 3000 SQ 

MI SIGNIFUICANT TO VFR OPS

IF DESTINATION HAS NO FT 

THEN USE THE FA

TO BEST DETERMINE 

GENERAL FORCAST WX OVER 

SEVERAL STATES USE FA

UPPER MICHIGAN AFTER 2300Z 

CEILING 1000 OVC / VIZ 3 TO 5

SOUTH INDIANA OUTLOOK  AFTER 

0700Z IS VFR

CHICAGO FA IS VALID 

UNTIL THE 25TH AT 

0800Z

UPPER MI, WEST 0200Z-0500Z =  

CEIL 1000 3-5VIZ MI



FD

STL @ 9000MSL = 230 TRUE AT 32KTS

ALWAYS USES TRUE DIRECTION AND KTS

9900 = 99 (VARIABLE) 00 = LESS THAN 5KTS (LIGHT AND VARIABLE) 



WX DEPICTION
NE TO MI:

COLD FRONT 

CENTRAL KY:

ñMARGINALò 

LOW CEILINGS 

3000 OVERCAST 

N. TX: IFR LOW CEILINGS

WX DEPICTION CHART IS OF VALUE 

FOR DETERMINING GENERAL 

WEATHER CONDITIONS ON WHICH TO 

BASE FLIGHT PLANNING

CENTRAL OK:

IFR W/ LOW CEILINGS & VIZ

S. MI TO N. IND:

CEILINGS > 3Kô VIZ > 5 

LEGEND:



RADAR SUMMARY
ARE OF SPECIAL INTEREST. THEY INDICATE LOCATION OF 

PRECIPITATION ALONG W/ TYPE, INTENSITY & CELL MOVEMENT 

OF PRECIPITATION.

SHOWS LINES AND CELLS OF HAZARDOUS 

THUNDERSTORMS

B: TOP FOR PRECIP 

IS  24,000 MSL
D: CELL IS MOVING NORTH AT 17KTS

E: TOP OF THE PRECIPITATION 

IS 16,000 MSL

HEAVY RECTANGULAR DASHED 

BOX = SEVERE WEATHER 

WATCH AREA



SIGNIFICANT WX PROGNOSTIC
ARE BEST USED FOR DETERMINING 

AREAS TO AVOID (FREEZING LEVELS 

& TURBULENCE)

UTAH 12HR: MOD 

TURBULENCE SURFACE TO 

18000ô (BEST ANS)  

FLA: AHEAD OF STATIONARY 

FRONT CEILING 1-3000. VIZ 3-5 

W/ CONTINUOUS 

PRECIPITATION

N. UTAH: 

CONTINUOUS 

SNOW

MIDDLE OF FLA: FREEZING 

LEVEL AT 12,000 FT


