Flying Fundamentals
           [image: image1.png]



                     Dec 1997


Lesson AF0302 - METAR/Weather Procedures
1. Interpret a surface weather observation report.

METAR KEND 240055Z 02005G15KT 350V040 7SM -BCHZ BKN090 OVC150 13/12 A3000 RMK SLP161

A. TYPE OF REPORT

METAR KEND 240055Z 02005G15KT 350V040  7SM -BCHZ BKN090 OVC150 13/12 A3000 RMK SLP161

· METAR - A routine observation taken on an hourly basis and reported between 55 and 59 minutes past the hour.

· SPECI - A special METAR observation taken to report any significant changes in weather conditions that occur between the hourly reports.

B. LOCAL IDENTIFIER

METAR KEND 240055Z 02005G15KT 350V040 7SM -BCHZ BKN090 OVC150 13/12 A3000 RMK SLP161
· Station designator is the reporting stations four-letter ICAO (International Civil Aviation Organization) location identifier.  

· Contiguous 48 states start with K.  

· Elsewhere the first two letters begin with the region of world, country, or state.

C. DATE/TIME OF REPORT

METAR KEND 240055Z 02005G15KT 350V040  7SM -BCHZ BKN090 OVC150 13/12 A3000 RMK SLP161
· Coded in 6 digits.  

· The first two digits are the day of the month. 

· The last 4 denote the Zulu time.  

· The Z denotes Coordinated Universal Time (UTC), or Zulu time.

D. WIND DIRECTION AND SPEED

METAR KEND 240055Z 02005G15KT 350V040 7SM BKN090 OVC150 13/12 A3000 RMK SLP161
· First 3 digits indicate direction the wind is blowing from reported in tens of degrees referenced to TRUE north.  The next 2 digits indicate wind speed in KTS.  

· If “G” follows wind speed this indicates wind gusts and the number next to it will be the highest gusts recorded.

· If a “V” is noted between degree marks, this means the wind is variable from the two indicated directions.

E. PREVAILING VISIBILTY

METAR KEND 240055Z 02005G15KT 350V040 7SM -BCHZ BKN090 OVC150 13/12 A3000 RMK SLP161

· It is reported in Statute Miles and is followed by SM.  

· Overseas the visibility is reported in meters.

· When visibility is less than 3 miles and is variable the minimum and maximum values are shown in the remarks (RMK) preceded by VIS and separated by V indicating varying degrees of visibility less than 3 miles.  i.e. VIS 1V2
· Significant differences are also noted in the remarks i.e. VIS NE 3 SW 1
F. RUNWAY VISUAL RANGE (RVR)

METAR KEND 240055Z 02005G15KT 350V040 7SM (RVR would be found here) -BCHZ BKN090 OVC150 13/12 A3000 RMK SLP161
· Reported when visibility is less than 1 mile or RVR is less than 6000 ft. 

· When reported it follows prevailing visibility.

· In U.S. reported in ft. and other countries in meters.

· “R” is followed by the runway number and the distance appended with a “FT” to indicate feet. i.e. R17L/2000FT

· If the RVR varies, the values are separated by the letter “V” 

i.e. R17L/2000V3000FT

· An RVR greater than 6,000 feet is written with the distance prefixed with a “P”

R17L/P6000FT

· An RVR less than the minimum value that can be measured by the instrument is prefixed with a “M”

R17L/M1000FT

G. WEATHER

METAR KEND 240055Z 02005G15KT 350V040 7SM -BCHZ BKN090 OVC150 13/12 A3000 RMK SLP161
· If no weather is observed the group is omitted.

· The group consists of an intensity followed by a description, followed by weather phenomenon

· No intensities reported for hail or ice crystals

Intensity
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	Heavy:
	+

	Moderate:
	No Symbol

	Light:
	-


Descriptor


	MI -
	Shallow
	SH - 
	Shower

	BC -
	Patches
	TS - 
	Thunderstorms

	DR -
	Low Drifting
	FZ -
	Freezing

	BL -
	Blowing
	VC -
	Vicinity


Phenomena


	DZ -
	Drizzle
	VA -
	Volcanic ash

	RA -
	Rain
	DU -
	Widespread dust

	SN - 
	Snow
	SA -
	Sand

	SG - 
	Snow gains
	HZ -
	Haze

	IC -
	Diamond dust
	PY -
	Spray

	PE -
	Ice pellets
	PO -
	Dust/sand whirls

	GR - 
	Hail
	SQ -
	Squalls

	GS -
	Small hail and/or snow pellets
	FC -
	Funnel clouds

	BR -
	Mist (Fog with vis >5/8 mile)
	SS -
	Sandstorm

	FG -
	Fog
	DS -
	Duststorm

	FU -
	Smoke
	
	


H. SKY CONDITIONS AND HEIGHT

METAR KEND 240055Z 02005G15KT 350V040 7SM -BCHZ BKN090 OVC150 13/12 A3000 RMK SLP161
· Sky is observed and evaluated in layers.

· Sky condition is reported as the amount of sky cover followed by the height of the bases of the cloud layer. (see next page)

· The height is reported with three digits in hundreds of feet AGL.

· Multiple layers are reported in ascending order of height.

· If the cloud type is towering cumulous (TCU) or cumulonimbus (CB), then the appropriate code will follow the height.  i.e. OVC180CB
Amount of sky cover


	SKC
	CLEAR. The sky is cloud free.

	FEW
	FEW  The sky is 1/8 to 2/8 covered by this layer and any layers below it.

	SCT
	SCATTERED   The sky is 3/8 to 4/8 covered by this layer and any layers below it.

	BKN
	BROKEN  The sky is 5/8 to 7/8 covered by this layer and any layers below it.

	OVC
	OVERCAST  The sky is completely covered by this layer and any layers below it.

	VV
	SURFACE BASED OBSCURATION.  All the sky is hidden by fog, haze, etc.


· The amount of coverage is cumulative, so if a scattered layer covers 4/8 of the sky and a higher layer covers an additional 3/8, a total of 7/8 of the sky is covered and results in the higher layer being reported as a broken layer.
· For total obscurations (VV) the three number represent vertical visibility not height
Ceiling 

a) Height of the lowest layer of clouds or obscuring phenomena aloft reported as broken or overcast, or

b) Vertical visibility into a total obscuration
I. TEMPERATURE AND DEW POINT

METAR KEND 240055Z 02005G15KT 350V040 7SM -BCHZ BKN090 OVC150 13/12 A3000 RMK 

SLP161

· Temperature and dew point are reported in degrees Celsius

· Temperature is reported first followed by a slash and then the dew point

· An “M” denotes a temperature or dew point below zero

J. ALTIMETER SETTING

METAR KEND 240055Z 02005G15KT 350V040 7SM -BCHZ BKN090 OVC150 13/12 A3000 RMK 

SLP161
· The decimal point is omitted from the altimeter setting

· The 4 digits are prefixed with an “A” to indicate inches of mercury

· Normal range from 28.00 - 31.00

K. REMARKS

· Often contains some of the most important information

· Runway Condition Reading (RCR) reported in remarks

· RCRNR (RCR no report) indicated base ops is closed or data is unavailable

2. Interpret a Terminal Aerodrome Forecast (TAF) report.

KEND 251919 07010G15KT 9999 OVC050 T06/21 TM03/12 620604 QNH3036INS

 BECMG 0910 14007KT 9999 OVC030 620507 QNH3030INS

 BECMG 1415 14010G18KT 9999 VCSH OVC030 620604 510008 QNH3028INS

 LAST NO AMDS AFT 2601

 NEXT 2611
· Prepared every 6 hours, so 4 times a day,7 days a week

· Forecasted for a specific airfield for up to 24 hours

· All forecast elements include an area 5 SM around the runway

A. LOCAL IDENTIFIER
KEND 251919 07010G15KT 9999 OVC050 T06/21 TM03/12 620604 QNH3036INS

· 4 letter ICAO identifier, same as METAR

B. VALID TIME

KEND 251919 07010G15KT 9999 OVC050 T06/21 TM03/12 620604 QNH3036INS

· First two digits - date of forecast

· Second two digits - hour forecast begins

· Last two digits - hour forecast ends

C. TAF MODIFIER

KEND 251919(Would be located here) 07010G15KT 9999 OVC050 T06/21 TM03/12 620604 QNH3036INS

· “AMD” - amended TAF

· “COR” - corrected TAF

· “RTD” - TAF filed past its scheduled time

· Will be valid for less than 24 hours 

D. WIND DIRECTION AND SPEED

KEND 251919 07010G15KT 9999 OVC050 T06/21 TM03/12 620604 QNH3036INS
· Whenever wind direction can’t be determined “VRB” is used in the place of wind direction. i.e. VRB10G15KT 

· Variable wind is reported in remarks when direction will vary more than 60 degrees

· VRB05 is used for any winds less than 10 knots

· Wind group is omitted on TEMPO lines if it is not forecast to be different than the preceding change group

E. VISIBILITY

KEND 251919 07010G15KT 9999 OVC050 T06/21 TM03/12 620604 QNH3036INS
· Prevailing visibility is forecast in meters rounded down to the nearest reportable value

· 1600 meters = 1 mile, up to 3 miles

· 6000 m = 4 miles

· 8000 m = 5 miles

· 9000 m = 6 miles

· 9999 m = used for any visibility more than 7 miles

F. WEATHER PHENOMENA

KEND 251919 07010G15KT 9999 (Would be located here)  OVC050 T06/21 TM03/12 620604 QNH3036INS
· Included when visibility is less than 7 miles

· Uses same codes as METAR

· “NSW” indicates the weather in the preceding forecast line has ended

G. CLOUDS AND OBSCURATIONS

KEND 251919 07010G15KT 9999 OVC050 T06/21 TM03/12 620604 QNH3036INS
· Notice groups are different, SCT also includes the values for FEW found in METAR

· A cloud layer or layers forecast to cover more than 4/8 of the sky constitutes a ceiling and are denoted by ”CIG” in the remarks section

· “CIGNO” (no cloud ceiling is forecast) in remarks indicates sky will be more 4/8 covered but will not constitute a ceiling

· Same sky condition symbols as METAR

H. ICING AND TURBULENCE

KEND 251919 07010G15KT 9999 OVC050 T06/21 TM03/12 620604 QNH3036INS
There are 4 parts to the icing turbulence code (you do not need to memorize these codes)

1. 1st digit representing either icing or turbulence
· 6 - icing

· 5 - turbulence

2. 2nd digit representing icing or turbulence type

	CODE
	TYPE OF ICING
	CODE
	TYPE OF TURBULENCE

	0
	Trace
	0
	None

	1
	Light mixed
	1
	Light

	2
	Light rime in cloud
	2
	Light. Occasional moderate, in clear

	3
	Light clear in precipitation
	3
	Moderate in clear

	4
	Moderate mixed
	4
	Light, occasional moderate, in cloud

	5
	Moderate rime in cloud
	5
	Moderate in cloud

	6
	Moderate clear in precipitation
	6
	Moderate, occasional severe, in clear

	7
	Severe mixed
	7
	Severe in clear

	8
	Severe rime in cloud
	8
	Moderate, occasional severe, in cloud

	9
	Severe clear in precipitation
	9
	Severe in cloud


3. 3rd/4th digits showing altitude of the layer’s base in hundreds of feet AGL
4. 5th digit giving the layer thickness in thousands of feet
I. ALTIMETER FORECAST

KEND 251919 07010G15KT 9999 OVC050 T06/21 TM03/12 620604 QNH3036INS

· Forecasts the lowest altimeter value to occur during the forecast period.

· The group begins with QNH, followed by the four-digit reading, and ends in INS representing in HG.

CHANGE GROUP INDICATORS

KEND 251919 07010G15KT 9999 OVC050 T06/21 TM03/12 620604 QNH3036INS

 BECMG 0910 14007KT 9999 OVC030 620507 QNH3030INS

 BECMG 1415 14010G18KT 9999 VCSH OVC030 620604 510008 QNH3028INS

 LAST NO AMDS AFT 2601

 NEXT 2611
BECMG (Gradually Becoming)
· Gradual change over time in excess of ½ hour

· First hour is the time the change begins

· Second hour is the time the changes will be in full effect or predominant

FM (From)
· Rapid change in a ½ hour period of time or less
TEMPO (Temporarily)
· Changes expected to occur frequently, but briefly

Lesson AF0303 - Takeoff and Landing Performance 1
1. Identify the factors that shorten or lengthen takeoff roll.

2. Identify the factors that shorten or lengthen landing roll.

	FACTOR
	ACTION
	RESULT

	
	
	Takeoff
	Landing

	Pressure Altitude
	Increase
	Lengthen
	Lengthen

	
	Decrease
	Shorten
	Shorten

	Temperature
	Increase
	Lengthen
	Lengthen

	
	Decrease
	Shorten
	Shorten

	Gross Weight
	Increase
	Lengthen
	Lengthen

	
	Decrease
	Shorten
	Shorten

	Wind
	Headwind
	Shorten
	Shorten

	
	Tailwind
	Lengthen
	Lengthen

	Runway Slope
	Upslope
	Lengthen
	Shorten

	
	Down slope
	Shorten
	Lengthen


· 1% slope = 10 ft. vertical change per 1000 ft of runway

· Wind is the most important factor

Lesson AF0304 - Takeoff and Landing Performance 2
· Stopping the plane relies on eliminating the planes kinetic energy.

· Landing distance and kinetic energy are directly proportional, but kinetic energy and velocity are not.  As a result, at half the landing distance, the kinetic energy is also reduced by half, but the speed will only be reduced by one third.  This may result in the feeling that you are going too fast, but the remaining two thirds of the airspeed will dissipate in the final half of the landing distance.

· A 10% increase in velocity will result in a 21% increase in kinetic energy and landing distance, so it is critical to not have any unnecessary speed upon landing
Max Braking
· Lower nose wheel to runway

· Extend speed brake
· Raise flaps
· Single smooth application of brakes, constantly increasing pressure
1. Identify the relationship between velocity and aerodynamic braking effectiveness.

· Aerodynamic braking uses the air itself as a braking force by increasing drag

· Since drag force relies on velocity, aerodynamic braking is most effective at high speeds

· You do not want to use aerodynamic breaking on gusty, windy days, as directional control may be impossible as you slow down.

2. Identify the relationship between velocity and wheel braking effectiveness.

· Mechanical braking uses the mechanical friction force and is more effective at slow speeds

· Wheel braking effectiveness also improves with increased weight on the wheels

3. Identify the hazards of hydroplaning.

Hydroplaning occurs when the aircraft tires are raised above the surface by a film of water or other material.

Contributing factors

· High airspeed

· Low tire pressure

· Poor tire tread condition

· Smooth or rubber covered runway surface

· Heavy water concentration on runway
Hazards

· Ineffective braking

· Blown tires

· Loss of directional tires

4. Identify actions to prevent hydroplaning.

· Total hydroplaning velocity is about 92 knots.

· Partial hydroplaning can occur at speeds less than this, so always use caution when landing on a wet runway.

Actions
· Select the longest available runway

· Touchdown at the recommended airspeed

· Aerobrake to the maximum extent possible

· Use light, even brake pressure

· Reduce brake pressure prior to areas of pooled water to avoid locking brakes

5. Identify the influence of ground effect during takeoff and landing.

· When near the ground, the airflow over the wing changes and reduces the induced drag

· Ground effect most noticeable at altitudes ½ the wingspan of the aircraft

· The reduction in induced drag causes the plane to sustain lift with a reduced power setting

Effect During Landing

· Aircraft will tend to “float”

· Landing distance will be extended if not compensated for

· Positive lift from the horizontal stabilizer is increased necessitating greater aft stick pressure to maintain proper attitude.

Effect During Takeoff

· May cause pilot to increase angle of attack before attaining adequate climb performance, causing a stall
· May reduce obstacle clearance because of need to hold nose down to increase airspeed
Lesson AF0305 - Takeoff and Landing Data Computations 1
1. Given the surface winds, the runway, and the T-37 Takeoff and Landing Crosswind chart, compute the following:

a. Headwind/tailwind component to the nearest ½ knot.

b. Crosswind component to the nearest ½ knot

· The Takeoff and Landing Crosswind chart breaks wind velocity down into headwind and crosswind components.

· To be safe the least favorable velocity of the wind is used to determine the headwind component.  So if the wind is variable the greatest difference is used.

· Once again to be safe, the maximum crosswind velocity is used in computations for crosswind component.  So if the wind gusts, or is variable, the greatest speed is used.

Crosswind Limits - ICY - 10 knots, WET - 13 knots, DRY - 17 ½ knots

Step A - The chart has straight wind angle lines that fan out and represent the angle 

   between the wind direction and the runway.  Determine this angle and find the   

   appropriate line.  For angles greater than 90 degrees representing a tailwind,   

   count back up from the 90° for the appropriate tailwind. The 80° line would be 

   for 100°, 60° is equal to 120° etc.

Step B - The chart also has curved windspeed lines, which represent different 

   windspeeds.  Follow the wind angle line to the appropriate windspeed curve.

Step C - Drop straight down from the intersection of the appropriate windspeed curve 

   and wind angle line to the bottom of the chart to find the crosswind component.

Step D - Move straight across from the intersection of the appropriate windspeed curve 

   and wind angle line to the left side of the chart to find the headwind/tailwind 

   component.

c. Minimum nosewheel liftoff/touchdown speed + 1 ½ knots

· Nosewheel liftoff and nosewheel touchdown speed (NWLO/TD) are defined as the lowest speed that a heading and course along the runway can be maintained with full rudder and ailerons deflected when the nosewheel is off the runway.

· 65 knots - The lowest NWLO/TD speed is and is used whenever the crosswind is less than 13 knots

· 100 knots - The maximum NWLO/TD speed for a dry runway

Step A - Find the amount of crosswind on the bottom scale, go straight up until intersecting the guideline, then go straight across to the right to read NWLO/NWTD.

d. Recommended flap setting for landing  

· Takeoff flaps are always 50% but not necessarily landing.

· The recommended flap setting for landing depends on the NWTD speed.

· Horizontal lines extending from the guideline to designate flap settings.  

· 100 % - 85 and below

· 50% - 95 down to but not including 85

· ZERO - 100 down to but not including 95

2. Given the necessary takeoff data, the T-37 Normal Takeoff Distance chart, and the T-37 Velocity During Takeoff Ground Run chart, compute the takeoff distance plus or minus 100 feet.

Normal Takeoff Distance chart
· Ground run is the distance along the runway from the start of the takeoff run to the point where the aircraft leaves the ground.

· Distances are based on using 50% flaps, 100% RPM, 90 KIAS takeoff speed and 5° pitch attitude

· Formation takeoff uses 98% power and adds 15% to normal takeoff distance

STEP A - Enter chart at temperature °C

STEP B - Proceed right to intersect the temperature conversion guide line.

STEP C - Proceed upward and read temperature in °F

STEP D - Continue upward to pressure altitude

STEP E - Proceed right to gross weight.

STEP F - Drop down to wind baseline.

STEP G - Move parallel to headwind/tailwind guide lines to wind.

STEP H - Drop down to slope baseline.

STEP I - Move parallel to uphill/downhill guide lines to slope.

STEP J - Drop down to read ground run.

Velocity During Takeoff Ground Run chart

· With strong crosswinds NWLO during takeoff greater than the normal 90 KIAS will be needed and the takeoff distance will be greater than the distance computed by the chart.

· The Velocity During Takeoff Ground Run chart corrects normal takeoff roll for increased takeoff speeds above normal 90 KIAS

STEP A - Enter the left side of the chart at normal takeoff distance for 90 KIAS

STEP B - Move horizontally across to the 90 KIAS line

STEP C - Move parallel to the curved lines to the computed NWLO speed

STEP D - Move horizontally back to the left and find the corrected ground run.

Lesson AF0306 - Takeoff and Landing Data Computations 2
1. Given the necessary landing data, the T-37 Normal Landing Distance chart, and the RCR chart, compute the landing roll distance plus or minus 100 feet.

Normal Landing Distance chart

· The Normal Landing Distances chart is used to determine the distance required to touch down and come to a complete stop.

· Assumes normal approach speed of 100 KIAS, 100% flaps, speed brake extended, idle RPM below 50 feet AGL, and normal braking during ground roll
STEP A - Enter chart at temperature °C

STEP B - Proceed right to intersect the temperature conversion guide line.

STEP C - Proceed upward and read temperature in °F

STEP D - Continue upward to pressure altitude

STEP E - Proceed right to gross weight.

STEP F - Drop down to wind baseline.

STEP G - Move parallel to headwind/tailwind guide lines to wind.

STEP H - Drop down to read ground roll

RCR chart

· If runway is wet or icy, the distances from the Normal Landing Distances chart must be adjusted.

· As specific RCR value provided will be used to work the chart.

STEP A - Enter the chart at the dry runway ground roll that was calculated.

STEP B - Proceed upward to RCR value.

STEP C - Proceed left to read corrected ground roll.

2. Select from a list the definition of refusal speed.

Refusal speed is the highest indicated airspeed an aircraft can accelerate to during the takeoff roll, and then stop within the remaining runway.

3 Assumptions

· Based on military power for takeoff

· Aborting using idle power and normal braking.

· Includes 3 second reaction time delay

3. Given the necessary takeoff data, the T-37 Refusal Speed chart, and the Correction to Refusal Speed chart, compute the refusal speed plus or minus 2 knots.

Refusal Speed chart

· Most of the time the chart will be entered at 6,500 pounds

· Chart uses temperature in °C

· Takeoff in formation at 98% power would decrease the effective runway length by 10%

STEP A - Enter chart at the actual runway length.

STEP B - Move over to the headwind component curve line.

STEP C - Move down to read the effective runway length.

STEP D - Now enter the chart at the gross weight.

STEP E - Move over to the pressure altitude.

STEP F - Proceed down to the runway air temperature.

STEP G - Continue to the right to the effective runway length calculated at Step C

STEP H - Drop down to read the refusal speed

Correction to Refusal Speed chart

· If runway is wet or icy, the distances from the Refusal Speed chart must be adjusted.

· As specific RCR value provided will be used to work the chart.

STEP A - Enter the chart at the dry runway refusal speed

STEP B - Proceed upward to RCR value guide line.

STEP C - Proceed left to read corrected refusal speed.
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** Use these answers as a study guide but please note that the provided answers may be incomplete and may not cover all testable material.  If there are any changes in objectives or material tested which are not covered in the answers provided please email webmaster@uptprep.com with any changes or updates you may have for the benefit of future students.

