Weather Exam Gouge for Capt. Sadler’s class
1] Know the Tri-Cellular Theory Diagram.

2] Know how to convert gradient wind to surface wind

· First step is to assign the gradient wind a cardinal point associated number.

· Second step is to subtract 45 deg from it

· Next give surface wind a cardinal point on the compass. (N, S, E, W or combo)

3] Define tropopause
· Transition zone between the troposphere and the stratosphere; temp. is isothermal with altitude; an abrupt change in rate of temp. decrease with increasing altitude marks this boundary; it’s a region not a layer

4] Calculate sea level pressure
· Example: 

· Given: Station Pressure = 27 inHg and Field Elevation 1500 ft

· Find RAS

· Known: 1 inHg decrease per 1000 ft

· So: 1.5 inHg decrease per 1500 ft

· Station Pressure is above Sea Level so we add 1.5 in Hg to 27 inHg to get Sea Level Pressure

· Seal Level Pressure = 28.50 inHg

5] Know all 3 types of math problems

Type 1 Average Lapse Rate:

· Given: Point A ( temp = +2 deg C
Altitude = 6000 ft

· Given: Point B ( temp = -8 deg C
Altitude = unknown

· Find: Altitude at Point B

· Change in Temp from A to B is –10 deg C

· Temp decreases 2 deg C / 1000 ft

· So, 10 deg C will occur in 5000 ft

· Point B has a lower temp so it is higher

· Add 5000 ft to Point A altitude of 6000 ft

· Altitude at Point B is 11000 ft

Type 2 Reported Altimeter Setting

· Given: Station Pressure = 28.20
Elevation = 4000 ft

· Find RAS

· Known: Pressure decreases 1 inHg/1000ft

· So, Pressure decreases 4 inHg/4000ft

· Add 4 inHg to station pressure to get RAS

· RAS = 32.20 inHg

Type 3 Pressure Change vs. Altitude

· Given: Point A ( Pressure = 29.50 inHg

· Given: Point B ( Pressure = 31.25 inHg

Elevation 1800 ft

· Given: Assigned altitude = 4000 ft

· Find: True Altitude at Point B?

· Sing ditty: Hi to Low look out below, Low to Hi look up to the sky.

· Choose appropriate relationship. In this case Low to Hi, so aircraft above altitude.

· Change in Pressure is 1.75 inHg

· 1.75 inHg occurs in 1750 ft

· Known: Assigned altitude = 4000 ft

· So: since aircraft is above altitude, true altitude is higher

· Add 1750 ft to 4000 ft

· True Altitude = 5750 ft

· Find: AGL altitude over Point B?
· Known: Elevation = 1800 ft

· Thus, ground level is 1800 ft

· Subtract 1800 ft (elevation) from your true altitude

· AGL altitude = 3950 ft

· Find: What does altimeter read at landing?
· Change in Pressure is 1.75 inHg and produces a change of 1750 ft on your altimeter if you do not Kohlsman adjust

· Known: Aircraft is above altitude

· Aircraft elevation is 1800 ft

· Subtract Pressure Change over 1750 ft from 1800 ft

· Altimeter reads 50 ft.
6] What 3 elements are associated with moisture?

· Clouds

· Humidity

· Precipitation

7] What kind of drifts are associated with a high pressure area?

· High pressure area, winds flow clockwise.

· Fly into a high, you get right cross wind and left drift

8] What two forces cause winds to travel parallel to isobars?
· Coriolis Force : bends gradient winds to the right, do not affect surface wind because of friction

· Pressure Gradient Force : initiating force for all winds

9] Humidity definitions

· Relative Humidity : percent of saturated air
· Specific Humidity : Ratio of water vapor per unit mass of air. The higher the dew point the higher the specific humidity.

10] Difference between relative humidity and specific humidity
· Relative Humidity measures the percent of saturated air or what percentage of the bucket is filled with water

· Specific humidity measures how much water vapor is contained per unit mass of air or  how much water is in the bucket.

11] Two types of weather conditions that cause icing

· Supercooled water (freezing rain)

· Wet snow

12] Know all 4 lifting actions and differentiate b/w them
· Convergence : winds meet, cause air to move vertically

· Orographic : wind runs into terrain, can’t go through, so it lifts air

· Frontal : front moves in, so air has to move up

· Thermal : sun heats land, land gives off heat, warm air rises

13] What are the three types of stability?

· Stable : Air is pushed up until lifting action is removed, air is colder than the surrounding air, so it falls to its original position

· Unstable : Air is pushed up until lifting action is removed, air is warmer than the surrounding air, so it is pushed up and continues to rise

· Neutral : Air is pushed up until lifting action is removed, air is the same temp as the surrounding air and therefore it remains in place
14] Given lapse rate, state flight conditions or vice versa       ***
Lapse Rates



Stability
Steep




Unstable

Shallow Moisture


Unstable             ** Know as Conditional Instability

Shallow Dry



Stable

   ** Know as Conditional Instability

Iso/Inversion



Stable

Flight Conditions

Stable Atmosphere

Unstable Atmosphere
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Stratus



Cumulus

Turbulence
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Rough

Visibility


Poor



Good (outside of clouds)
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Gusty
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15] What are the two types of shallow lapse rates?

· Dry : temp. decreases 3 deg C / 1000 ft altitude increase

· Moist : temp. decreases 1.5 deg C / 1000 ft altitude increase

16] Define air mass

· A large body of air that has essentially uniform temp. and moisture conditions in a horizontal plan.

· Source region never changes
17] Maritime vs. Continental

· Maritime source region is most likely to produce clouds

18] Temp. in relationship with air and land
· Air temp is relative to surface below it

· Summer time, air masses are cold

· Winter air masses are warm

19] Three parts of air mass classification
· First is source region. A, P, T, E (Arctic, Polar, Tropical, Equatorial)

· Second is surface of their source region. m or c (Maritime or Continental)

· Third is temp. k (cold) or w (warm)

20] How to you get from Maritime to Continental?
· m to c let out moisture

· c to m need precipitation

21] Describe the two types of occlusions

· Occlusions have three airmasses and two fronts

· Left side is behind, right side is ahead

22]What are the general conditions of occlusions?
· Combination of warm and cold fronts

23] Define Squall Line
· A non frontal line of violent thunderstorms

· Indicated by purple, dotted, dashed line

24] What is the worst hazard of squall line or thunderstorm?

· Turbulence

25] What are the worst hazards of squall lines or thunderstorms?
· Primary : turbulence

· Secondary: hail

26] Know requirements for thunderstorm development

· L

Lifting : most likely convergence

· U

Unstable air

· M

Moisture content in the air

· B

Building clouds through the freezing level

27] Order of precedence when flying around thunderstorm
· Go around

· Fly over the top

· Fly below

· Fly through the lower 1/3

28] What weather conditions form tornadoes?
· Marked convective instability

· Pronounced horizontal wind shear

· Rapid moving cold fronts or squall lines

· Strong convergence

29] What is convective instability?

· Dry air over Moist

-    Moist air over Dry

30] Everything about microburst

Definition: intense highly localized downdraft

4 Main Characteristics:

· May emanate from any convective cloud

· 2000 ft to 6000 ft per min downdraft

· Occur mid-afternoon in the summer months

· Last 5 to 10 minutes

Detection

· Visual cues : virga, dust, rain shafts w/ rain diverging from the core of the cell, roll clouds, lightning, torrential heavy rain showers

· Wind Shear Alert Systems : NEXRAD, DOPPLAR, LLWAS (low level wind shear alert sys)

· PIREPS : pilot reports

· Departure / Arrival Weather Reports

Sequential Effects: what the aircraft will feel/do as it enters/leaves microburst

Entering:

· First: Increase in Headwind

· Second : Increase in AOA

· Third : Increase in IAS

Leaving:

· Fourth : Increase in Tailwind

· Fifth : Decrease in AOA

· Sixth : Decrease in IAS

31] What is mechanical turbulence?
· Any irregular terrain. Could be mountains, buildings, whatever

32] Know everything that forms CAT and define CAT
· Clear Air Turbulence: a non-convective form of windshear turbulence

· Formed by jet streams

· Formed by surface inversion                  ** all three are not required to form a CAT

· Formed by mountain wave

33] Classifications of Turbulence

34] Classifications of Icing

· Light 




-   Trace

· Moderate




-   Light   

· Severe




-   Moderate

· Extreme




-   Severe

35] Define wind shear

· Sudden change in wind direction and or speed over a short distance

36] What weather conditions form frost?
· L
Little or no wind

· L
Lack of clouds

· A
AOT below freezing (temp)

· D
Dew point within 5 deg C of air temp

37] At what temp does structural icing occur?
· Below 0 deg C

38] What kind of ice does freezing rain cause?
· Clear

39] What causes greatest change in Altimeter, Air Speed, and Rate of Climb?
· Icing is greater than pressure

· Affects are due to Pitot-Static clogs

40] Two types of fog and how to get it or get rid of it
Radiation Fog

Get it by: 
Nocturnal or radiation cooling beginning around 1530

Get rid of it: 
Sunrise



Winds greater than 10 knots

Steam Fog

Get it by:
Cold air over warm water

Get rid of it:
Dissipates by heating the air through conduction



Winds greater than 10 knots

41] Visibility Definitions
Visibility: the ability to see prominent unlighted objects by day and prominent lighted objects by night, expressed in statute miles.

Flight visibility: average forward horizontal distance measured in SM from the cockpit in flight

Prevailing visibility: greatest forward horizontal visibility, SM, equal or exceeded throughout at least half of the horizon circle, which need not be continuous

Runway Visual Range: horizontal distance a pilot will see by looking down the runway from the approach end

Slant Range visibility: distance on final approach when you can see the runway

Obscuring Phenomena: any collection of particles which will reduce horizontal visibility to less than 7 SM

Ceiling: height AGL to the lowest broken or overcast layer, or the vertical visibility into an obscuring phenomena

Vertical visibility: distance seen directly upward from the ground level into an obscuring phenomena

42] What causes saturation?
· Cooling temp to dew point

· Evaporations brings dew point to temp (adds moisture to air)

43] Sky coverage chart
Classification

Meaning

Sky Coverage
SKC


Sky Clear

0/8

FEW


Trace


0/8 to 2/8

SCT


Scattered

3/8 to 4/8

BKN


Broken


5/8 to 7/8

OVC


Overcast

8/8

VV


Vertical Visibility
8/8 (surface based: 0 to 50 ft only)
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