Study Questions for Weather

2.1.3 What happens to the atmosphere with altitude?  Where does most of the weight of the atmosphere reside?  The atmosphere becomes less dense with altitude, and roughly 50% of it, by weight, lies below 18,000 ft, and 90 % within 53,000 feet.  Within the troposphere, the temperature normally decreases with increasing altitude.  

2.1.3 What is the tropopause?  Why is this “boundary” significant?  An abrupt change in the rate of temperature decrease with increasing altitude marks the boundary, called the tropopause.

2.1.3 What Is the Stratosphere?  The stratosphere is characterized by increasing temperature with increasing altitude.  

2.1.3 What is the percentage by volume of water vapor in the atmosphere?  The atmosphere also contains water vapor amounting to 0% to 5% by volume.  

2.1.3 What are the six weather elements?  Weather, as a broad subject, is often classified as being composed of six weather elements:  Temperature, atmospheric pressure, wind, humidity, clouds, and precipitation.  The last three are all associated with moisture.  

2.1.4 What are the six primary flight hazards?  The six primary flight hazards are turbulence, thunderstorms, wind shear, icing, low ceilings, and low visibility. 

2.2.3 Define insolation.  Insolation is the total radiation reaching the earth’s surface and it is the primary source for all weather phenomena on the earth.  

2.2.3 What is the process by which energy is transferred through space in the form of electromagnetic waves?  Radiation is the process by which energy is transferred through space in the form of electromagnetic waves.

2.2.4 What is Conduction?  Conduction is the transfer of heat from molecule to molecule by contact and it accounts for the transfer of heat between the earth’s surface and the adjacent air.  

2.2.4       What is Convection?  Convection is the vertical transfer of heat.  

2.2.4       What is the horizontal transfer of heat?  How is this normally accomplished?  Advection is the horizontal transfer of heat, normally by wind.  

2.2.5 Define Lapse Rate.   What is a steep, shallow, and isothermal lapse rate?  The change in atmospheric temperature with increasing altitude is called a lapse rate.  The average or standard lapse rate is 2 degrees Celsius (3.5F) per 1000 feet.  If the temperature decreases very rapidly with altitude (greater than 3 Celsius), it is called a steep lapse rate.  When the temperature decreases very gradually (Between 1.5 and 3) it is called a shallow lapse rate, while no change with altitude is called an isothermal lapse rate.  

2.2.5      Define an inversion.  An Inversion (inverted lapse rate) occurs when the temperature increases with an increase in altitude.  

2.2-5 What does pressure do with an increase in altitude?  Pressure, unlike temperature, always decreases with altitude.  

2.2-6 What is Sea Level Pressure?  Sea Level Pressure (SLP) is the pressure at mean sea level (MSL), measured directly at sea level or calculated if the station is not at sea level.  Station pressure is the atmospheric pressure at an airfield or station.  

Give an example of converting station pressure to sea level pressure.  

2.2-7 What happens when in between isobars, especially when they are close together?  The rate of pressure change in a direction perpendicular to the isobars (horizontal distance) is called the pressure gradient.  The gradient is steep, or strong, when the isobars are close together, and is shallow, or weak, when the isobars are far apart.  Pressure gradient is the initiating force for all winds.  

2.2-8 What is pressure altitude?  Pressure altitude is the height above the standard datum plane.  29.92 inch HG when above 18,000 ft in US

2.2-9 What is Density Altitude, and how is it found?  Density altitude is the altitude in the standard atmosphere what has the same density as the local air.  It is found by correcting the pressure altitude for non standard temperature deviations.  

2.2-10 What are the pressure rules i.e. the ditty?  High to low, look out below.  Low to high, plenty of sky.  

Give Example of a Station A/Station B problem to solve for altimeter problems.  

2.2-11 How does air temperature relate to indicated altimeter reading?  If the air is colder than the standard atmosphere, the aircraft will be lower than the altimeter indicates.  If the air is warmer than standard, the aircraft will be higher than the altimeter indicates.  

2.3-3 What is circulation, and how is it created?  Circulation is the recurring movement of air relative to the earth’s surface.  It is created primarily by the large temperature difference between the tropics and the Polar Regions, and complicated by uneven heating of the land and water areas by the sun.  

2.3-5      What are the factors that influence actual circulation?  This circulation is modified considerably by (1) The irregular distribution of oceans and continents,   (2) the relative effectiveness of differing surfaces in transferring heat to the atmosphere,  (3) irregular terrain, (4) daily variations in temperature, (5) the changes of seasons, and (6) many other factors.

2.3-10 What is a cyclone?  A low pressure area with its counterclockwise flow is called a cyclone.  Note:  PGF:  Initial movement of air from High Pressure to Low, Coriolis deflects this to the right with respect to initial movement.  
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2.3-10 Define Pressure Gradient:  The rate of change in pressure with horizontal distance between a high and low pressure area is called pressure gradient.  Large differences in pressure between horizontal points result in stronger pressure gradient forces.  This Pressure gradient force is the initiating force for all winds.  Close spacing of isobars indicates greater pressure gradients and higher wind speeds.  

2.3-11 What direction and altitude do gradient winds flow?  Gradient winds flow parallel to the isobars and above 2000 AGL.  Note:  PGF and Coriolis force cause gradient winds to travel parallel to the isobars.  

2.3-12 What does surface friction do to the wind speed?  How does this affect the Corieolis Force?  Surface friction reduces the speed of the wind.  Since magnitude of Coriolis force varies with the speed of wind, a reduction in the wind speed by friction causes a reduction in the Coreolis Force.  

Given a gradient wind calculate a surface wind:  Subtract 45 degrees.  

2.3-13 What is Buys Ballot’s Law?  This law states that if the wind is at your back, the area of lower pressure will be to your left.  

2.3-14 What happens to an aircraft flying into decreasing pressures?  As a result, if an aircraft is flying into decreasing pressures, it will drift toward the right.  

2.3.14 How does something get classified as a Jet Stream?  To be classified as a jet, it is generally accepted that the winds must be 50 knots or greater and the core, area of maximum wind, must possess considerable length. 

2.3-15 Explain Sea Breeze.  During the day, the pressure over the warm land becomes lower than that over the colder water.  The cool air over the water moves toward the lower pressure, forcing the warm air over land upward.  The resulting onshore wind is called a sea breeze.  Sea breezes of 15 to 20 knots are not uncommon.  

2.3-16 Explain Land Breeze.  At night, the circulation is reversed so that the air movement is from land to sea, producing an offshore wind called the land breeze.  

2.4-4 What is Specific Humidity?  Specific humidity is the ratio of water vapor per unit mass of air, and is expressed as grams of water per kilogram of air.  For a particular temperature, there is a maximum specific humidity, or maximum amount of water vapor that the air can hold.  The higher the temperature, the more water vapor the air can hold.  

2.4-4 What is Dew Point Temperature? The temperature at which saturation occurs.  It is also the temperature where moisture first starts to condense on exposed surfaces forming dew.  Dew point is an indication of, and is directly related to, specific humidity.  

2.4-5 What is Dew Point Depression?  Dew Point depression is the difference, in degrees, between the air temperature and the dew point temperature. (When air temp equals dew point temp, saturation occurs.  

2.4-6 What are the three characteristics of precipitation?  (1)  Showers:  Characterized by a sudden beginning and ending, and abruptly changing intensity, and or sky conditions.  Showers are associated with cumuliform clouds.    (2)  Continuous:  Steady (not showers); intensity changes gradually, if not at all.  It is associated with stratiform clouds.  (3)  Intermittent:  Stops and restarts at least once during the hour.  May be showers or continuous.  It may be associated with cumuliform or stratiform clouds.

2.4-7 What are the types of precipitation? Drizzle, freezing drizzle, rain, freezing rain, hail, ice pellets, snow grains, snow.  

2.4-10 Define Each: 

Cumulonimbus:  Large, dense towering clouds with cauliflower-like tops.  The top portion of the cloud is often flattened into an anvil shape or consists of cirrus formation resulting from ice crystals.  Water droplets form the major portion of the cloud, but ice crystals appear in the upper portions.  Cumulonimbus and thunderstorm are synonymous terms; they result in strong winds, lightning, and intermittent heavy showery precipitation.  The well developed cumulonimbus may be the parent of the hail storm and tornado.  

Stratus:  form in layers with smooth bases and tops.  They are gray in appearance when viewed from the surface, and often cover the entire sky.  The stable air that gives stratus clouds their layered characteristics also inhibits the vertical spread of smoke, dust and haze particles and thus tends to lower visibility.  Precipitation, when occurring, is generally light steady rain or drizzle.  Stratus clouds are generally associated with smooth flight conditions.  

Nimbostratus:  dark massive cloud layers having a wet appearance and accompanied by heavy steady precipitation such as rain or snow.  This cloud is classified as a middle cloud. However, it is the only cloud which builds down in the atmosphere and we will, therefore, classify it as a low cloud with a base under 6500 feet.  

2.5-3 Describe Lifted Air:  Lifted air that is colder than the surrounding air settles when the lifting action is removed since it is more dense.  This indicates a stable condition.  Lifted air that is warmer than the surround air continues to rise when the lifting action is removed because it is less dense indicates an unstable condition. 

2.5-3 What is an adiabatic process:  An adiabatic process occurs when the temperature of a body of air changes without heat being added or taken away.  When a parcel of air is lifted in the atmosphere, it expands due to decreasing pressure.  

2.5-4 What is the dry and moist adiabatic lapse rate?  The dry adiabatic lapse rate decreases at a rate of 3 C (5.5F0 per 1000 feet.  The moist adiabatic lapse rate decreases at a 1.5C (3F0 per 1000 feet.  

2.5-5 What are the four methods of lifting?  The four methods of lifting are convergence, frontal, orographic, and thermal.  (Lifting actions  Origraphic-over mountain, Convergence- winds coming together, Frontal – Slope of front lifts, Thermal – radiation from sun; heated air rises)

2.5-6 What happens with a shallow environmental lapse rate?  A shallow environmental lapse rate (between 1.5C and 3C) will yield stability in dry air and instability in moist (saturated) air.  

2.5-7 What is Convective Instability?  Convective instability develops when extensive lifting is applied to air which has a layer of extremely dry air overlying a layer of moist air.  

2.5-8 What is Convective Instability associated with?  This type of instability is often associated with severe thunderstorms, tornadoes, and turbulent flights.  
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2.6-2 What is an air mass?  An air mass is a large body of air that has essentially uniform temperature and moisture conditions in a horizontal plane.  

2.6-4 Table, Describes Artic, Polar, Tropical, Equatorial, S

2.6-3 Describe Maritime and Continental fronts.  Maritime has high moisture content, Continental has Low.  

2.6-5      Describe air masses flowing over ground, with heating and cooling.  If the air mass is warmer than the surface, it is cooled by contact with the cold ground, becomes more stable, and is called a warm air mass.  If the air mass is colder than the surface over which it is moving, it is heated from below, resulting in convective currents and instability, and is called a cold air mass.  

2.6-11 What happens with a high moisture content?  Due to the high moisture content of the air (Tropical Warm), condensation may result in fog, low stratus, steady precipitation, or any combination of these.  

2.6-12 Describe Maritime Tropical Cold Air as they move over the ground.  By the afternoon, these often build into towering cumulus and cumulonimbus clouds resulting in scattered rain showers and thunderstorms.  
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2.7-6 How do you locate and classify fronts?  Differences in the various properties of adjacent air masses, such as temperature, moisture, wind, and pressure are used to locate and classify fronts.  

2.7-7 Discuss pressures with relation to fronts.  All fronts are located in troughs of low pressure and the lowest pressure will extend from the low center along this trough.  Therefore, when a front approaches a station, or a pilot flies toward a front, the pressure decreases.  Pressure normally rises immediately following frontal passage.  Because of this pressure change, it is extremely important to obtain a new altimeter setting the vicinity of a front.  

2.7-9       What does the extent of cloudiness in cold air depend on? The extent of the cloudiness in the cold air depends on the degree of stability and moisture content of the cold air mass.  

2.7-11 What are squall lines indicated by?  Squall lines are indicated on surface charts by a dashed and double dotted purple line.  

2.7-11 What are the extreme weather conditions associated with squall lines?  Squall lines contain severe weather conditions including the following:  extreme turbulence, heavy rain, lightning, icing, and frequently hail, and/or tornadoes.  

2.7-13     What does the widespread precipitation area ahead of a warm front often result in?  The widespread precipitation area ahead of a typical warm front often results in low stratus and the formation of fog.  

2.7-14 What sort of weather is associated with occluded fronts?  Since the occluded front is the result of meeting of a cold front and a warm front, the weather associated with the occlusion will be a combination of both types of frontal weather.  If an occlusion is approaching from the east, you would first encounter warm front type weather which may extend for several hundred miles to the east of the surface front.  On the other hand, if it were approached from the wet you would first encounter cold front type weather.  

2.8-3 What are the basic requirements for a formation of a thunderstorm?  The basic requirements for the formation of a thunderstorm (Cumulonimbus cloud) are as follows:  lifting action, unstable air, high moisture content, and a cloud building through the freezing level.  

2.8-5 through 8-6.  Life cycle of thunderstorm:  Cumulous-updrafts, Mature, updrafts, downdrafts, and hazards; Dissipating-  Down drafts and hazards.  

2.8-8 What happens to pressure when a storm approaches?  Large pressure changes can accompany thunderstorm formation.  

2.8-10    What are the hazards associated with Thunderstorms?  Thunderstorms are accompanies by some or all of the following hazards:  extreme turbulence, hail, microburst, icing, lighting, and tornadoes.  Turbulence and hail are the greatest hazards and are found in the upper 2/3rds of a mature stage cell.  

2.8-10  What is the gust front?   A low-level turbulent area called the gust front is a shear zone between the cold air downdraft and surrounding air.  

2.8.11 What is a microburst?  A microburst is an intense highly localized downward atmospheric flow with velocities of 2000 to over 6000 feet per minute.  Microburst may emanate from any convective cloud, and not just cumulonimbus clouds.  Microbursts are more likely in mid-afternoon, during the summer months.  

2.8-11 How long does a microburst last?  A microburst normally lasts from five to ten minutes after its diverging wind flow first hits the earth’s surface.  

2.8-13     What is the initial experience when flying through a microburst?  The aircraft will initially experience a strong increase in headwind with a resulting increase in indicated airspeed and lift that will cause the aircraft to pitch up.  

2.8-13     What would be the correct action to follow?  At this point the correct reaction would be to add maximum power and apply back stick pressure.  Changes of successful recovery depend on reaction time, aircraft performance capabilities, and the altitude of the aircraft.  

2.8-14 What are the visual cues for a microburst?  Visual clues include virga, localized blowing dust, rain shafts with rain diverging away from the core of the cell, roll clouds, and of course and indication of vivid lightning or tornado-like activity.  

2.8-14 What are the four methods of detection, and the three wind shear alert systems used?  4 methods of detection:  visual, wind shear alert systems, PIREPS, and Weather reports.  3 Wind shear alert systems  Doppler, Nexrad, and LLWAS.  

2.8-14 How does a LLWAS work?  For example, the Low Level Winds Shear Alert System (LLWAS) Measures the winds speed and direction at several points on the ground and compares them with a reference sensor located near the center of the airfield.  

2.8-14 What are the best sources of information?  PIREPS (Pilot Reports) and Weather Alerts are one of the best sources of information.  

2.8-14 What are some good cues about microbursts coming from departure and arrival reports?  Departure or arrival weather reports calling for gusty winds, heavy rain, or thunderstorms should be a clue that a high potential for microburst activity exists.   

2.8-17 What are the conditions that indicate possible tornado activity?   1.  Pronounced horizontal wind shear.  2.  Rapidly moving cold front or squall line.  3.  Strong convergence.  4.  Marked convective instability.  5.  Dry air mass superimposed on a moist air mass, abrupt change in moisture content, usually below 10000 feet.  6.  Marked convection to the –10C isotherm.  

2.8-19    How should Thunderstorms be avoided?  1.  Fly around them  2.  Fly over the top of the storm   3.  Fly below the storm.  If not possible to avoid the storm, fly through the lower 1/3 of the storm.  

2.8-19    Where can a pilot find the aircrafts turbulent air penetration speed?  Individual aircraft’s NATOPSS manual give the correct speed range for turbulent air penetration and provides a safe margin above stall speed.  

2.8-22 Discuss actions within a storm  Once inside the storm, the pilot should let the plane ride out the updrafts and downdrafts and concentrate on maintaining a level attitude.  With power set to maintain the proper airspeed, maintaining the same attitude will result in only minor airspeed variations.  However, the aircraft’s altitude may vary by thousands of feet.  The rapidly changing pressure conditions within the storm will result in unreliable indications and erratic variations in altitude, airspeed, and rate of climb instruments.  Since the attitude gyro is independent of the pitot-static system, its indications should be considered reliable.  

2.9-4 What are the four intensities of turbulence?  Light, Moderate, Severe, Extreme

2.9-4 What are the reporting term definitions?  Occasional:  Less then 1/3 of the time.  Intermittent 1/3 to 2/3rds of the time.  Continuous:  More than 2/3rds of the time.  

2.9-5 How can Turbulence be divided up?  Types of Turbulence can be divided according to causative factors:  Thermal, mechanical, frontal, large scale wind shear.  

2.9-6 How does Thermal Turbulence Work?  Vertical air movements resulting from convective currents develop in air which is heated by contact with a warm surface.  This heating from below occurs when either cold air is moved over a warmer surface, or the ground is strongly heated by solar radiation.  

2.9-6      What is the worst thermal?  Plowed Field

2.9-6    How does Mechanical turbulence Work?  When the air near the surface of the earth flows over obstructions, such as irregular terrain, or buildings, the normal horizontal wind flow is disturbed and transformed into a complicated pattern of eddies and other irregular air movements.  

2.9-6    What does the strength and magnitude of Mechanical Turbulence Depend on?  The strength and magnitude of mechanical turbulence depends on the speed of the wind, the roughness of the terrain, and the stability of the air.  

2.9-8    What are rotor clouds, cap clods, and Lenticular Clouds.  The rotor clouds forms at a lower level and is generally found at about the same height as the mountain ridge.  The cap cloud usually obscures both sides of the mountain peak.  The lenticular clouds like the rotor and cap clouds are stationary in position.  

2.9-8    Where is the extreme turbulence found when near mountains?  Severe turbulence can be frequently found from the surface to the tropopause and 150 miles downwind when the winds are greater than 50 knots at the mountaintop.  Extreme turbulence is usually found at low levels on the leeward side of the mountain in or near the rotor and cap clouds when the winds are 50 knots or greater at the mountaintop.  Moderate turbulence often can be experienced out to 300 miles under the previously stated conditions.  

2.9-9 What are the rules that should be applied when mountain wave turbulence has been forecasted?  

1. Avoid the turbulence if possible by flying around the areas where wave conditions exist.  If this is not feasible, fly at a level that is at least 50% higher than the height of the highest mountain range along your flight path.  This procedure will now keep the aircraft out of turbulence, but provides a margin of safety if a strong downdraft is encountered.  

2. Avoid the rotor, lenticular, and cap clouds since they contain intense turbulence and strong updrafts and down drafts.  

3. Approach the mountain range at a 45 degree angle, so that a quick turn can be made away from the ridge if a severe downdraft is encountered.  

4. Do not place to much confidence in your pressure altimeter reading near mountain peaks.  They may indicate altitudes which are more than 2500 feet higher than your true altitude.  

5. Penetrate turbulent areas at air speeds recommended for your aircraft.  

2.9-10    Discuss Wind Shear Turbulence.  Wind Shear Turbulence is defined as a sudden change in wind direction and or speed over a short distance.  The greater the change in wind speed and/or direction in a given direction, the more severe the turbulence.  These turbulent wind shear flight conditions are frequently encountered in the vicinity of the jet stream where large shears in both the horizontal and vertical planes are found as well as I association with land and sea breezes, fronts, inversions, and thunderstorms.  

2.9-11    What is CAT?  An extreme type of non-convective winds shear turbulence (CAT ) may be formed when a strong inversion exists near the ground.  

2.9-12 One rule for Turbulent Flight:  Trim the aircraft for level flight at the recommended turbulent air penetration airspeed.  Severe turbulence may cause large and rapid variations in indicated airspeed.  Don’t chase airspeed.  

2.9-12 Severe vertical gusts may cause appreciable altitude deviations.  Allow altitude to vary.  Sacrifice altitude to maintain desired attitude.  Don’t Chase the altimeter.  

2.10-3 What are the cumulative effects of icing?  Lift decreases, weight increases, Drag increases, Thrust Decreases, Fuel consumption increases, and stall speed increases.  

2.10-4 What is super cooled water?  Super Cooled water is liquid water found at air temperatures below freezing.  Super cooled water droplets are numerous in clouds at temperatures between 0C and –15C with decreasing amounts at colder temperatures.  

2.10-4  How does Wet Snow Form? Wet Snow occurs at temperatures just below freezing and can come about as the result of turbulence in the air and the resulting mixture of super cooled moisture.  

2.10-5 What are the three requirements for the formation of  icing?  There three requirements for the formation of structural icing are as follows:  Outside air temperature below freezing, aircraft skin temperature below freezing, and visible moisture.  

2.10-5    When may structural ice form?  Structural Ice may form when the free-air temperature is 0C or colder.  

2.10-6 When may freezing rain be encountered?  Freezing rain or drizzle may be encountered in the clear air below a cloud layer.  

2.10-6    What factors affect the rate of ice accumulation on an aircraft?  The rate of ice accumulation on an aircraft is affected by the following items:  the size and number of water drops in a given volume of air, airfoil thickness, and airspeed.  

2.10-6     Since thick airfoils have a larger deflective force they collect ice more slowly than thin airfoils which have  a smaller deflective force.  Droplet size also is a factor. Smaller drops, have a greater tendency to follow the air stream and larger droplets resist this deflecting force.  

2.10-7 What happens to ice formation with an increase in airspeed?  As airspeed is increased more water is encountered over a given period of time and therefore the rate of deposit is increased.  

2.10-7    When will clear ice normally occur at?  Clear ice normally occurs at temperatures between 0C and –10C in, but may occur with temperatures as cold as –25.  Clear icing is the most severe form of icing.  

2.10-7   Where does clear ice occur?  Clear ice occurs in cumuliform clouds with appropriate temperatures where vertical currents can support large drops.  

2.10-7    What is Rime Ice?  Rime ice is a milky white, opaque, and granular deposit of ice formed through the rapid freezing of small super-cooled water droplets.  Rime ice is most likely to occur at temperatures of –10 to –20.

2.10-7     Where can Rime Ice occur?  Rime ice can be expected in stratiform clouds since vertical currents are not strong enough to support large droplets.  

2.10-8 What is frost?  Frost is a thin later of crystalline ice that forms on exposed surfaces when temperature of the exposed surface is below freezing and the dew point of the air is below freezing.  Frost also forms when both the temperature and dew point are below freezing and they are within about 5F of each other, the night skies are clear, and the winds are calm. 

2.10-8   What are some of the hazards of frost?  Frost, like rime ice and clear ice, increases draft, causes a loss of lift, and therefore, must be removed prior to takeoff.  Frost is a definite hazard during takeoff since it increases stall speed.  

2.10-10:  What affect does icing have on the Pitot Tube system?  Structural icing can block the pitot tube and static ports. This can cause a pilot to either lose or receive erroneous indications from various instruments such as the airspeed indicator, VSI, and altimeter.  

2.10-16 What are the four intensities of ice formation?  Trace, Light, Moderate, Severe.  

2.11-3 Define Visibility, Flight Visibility, Prevailing Visibility, Runway Visual Range, and Slant Range Visibility.  Visibility is important to all aviators since it plays such an essential role in takeoffs, approaches, and landings.  Visibility is defined as the ability to see and identify prominent unlighted objects by day and prominent lighted objects by night, and is expressed in statute miles, hundreds of feet, or meters.  There are several methods of reporting visibility, some of which are listed below.  Flight Visibility is the average forward horizontal distance, measured in statue miles from the cockpit of an aircraft in flight, at which prominent unlighted objects may be seen and identified by day and prominent lighted objects may be seen and identified by night.  Prevailing Visibility is the greatest horizontal visibility, measured in statue miles, equaled or exceeded throughout at least half the horizon circle, which need not be continuous.  Runway Visual Range  is the horizontal distance expressed in hundreds of feet or meters, a pilot will see by looking down the runway from the approach end.  Slant Range Visibility is the distance on final approach when you can see the runway.  

2.11-3  

Classification
Meaning
Sky Coverage

SKC

Sky Clear
0/8

FEW

Trace

0/8-2/8

SCT

Scattered
3/8-4/8

BKN

Broken

5/8-7/8

OVC

Overcast

8/8

VV

Vertical Vis
8/8   (Surface)

2.11-4 What is obscuring phenomena?  Any collection of particles such as haze, fog, smoke, volcanic ash, and blowing spray to name a few which reduce horizontal visibility to less then 7 miles.  

2.11-4     What is a ceiling?  Ceiling is the height above the ground (AGL) ascribed to the lowest broken or overcast layer, or the vertical visibility into an obscuring phenomena.  

2.11-4      What is vertical visibility?  The distance that can be seen directly upward into an obscuring phenomena.  If the celestial dome is totally hidden from view (8/8’s) by some surface based phenomenon, the reported ceiling is determined by the vertical visibility upward as seen from the ground.  

2.11-5 What is the main distinction with fog and cloud.  The main distinction from fog is that stratus is a layer above the ground and does not reduce the horizontal visibility at the surface.  

2.11-5    What are the four conditions to produce fog?   These four conditions are as follows:  1.  The air must have a high water content   2.  the temperature and dew point temperature must be equal (or nearly so)   3.  condensation nuclei must be present in the air, and 4.  light surface winds must be present.  

2.11-6 What are the two methods for saturating air?  There are two methods for saturating the air:  Raising the dew point temperature, or lowering the air temperature.  

2.11-7    What are the effects of winds on fog?   Winds of 1-5 knots will produce eddy currents and a layer of fog with bases between 1 and 10 feet.  Winds of 5 to 10 knots will produce eddy currents and a layer of fog with bases up to 50 feet.  Higher wind speeds normally will cause the fog to lift and become a stratus type cloud or dissipate altogether.  

2.11-7 What is Radiation Fog?  Radiation fog occurs because of a reduction in air temperature as a result of nocturnal cooling.  

2.11-8 It is the heating of the ground that increases the temperature of the air overlying the ground.  An increase in the surface air temperature increases the ability of the air to hold more water vapor, and the fog particles tend to evaporate.  

2.11-10    What is steam fog?  Steam fog is an evaporation fog forming when cold air moves over warmer water.  

2.11.10  How does steam fog dissipate?  Steam fog dissipates be heating the air through conduction.  

