AVIATION WEATHER

· References:

· AC 00-6

· AC 00-45D

· Gleim combines the outlines of both

My Favorite WX Sites

Interactive Weather.  

http://iwin.nws.noaa.gov/iwin/graphicsversion/bigmain.html
 

ADDS Aviation weather in visualized form
http://adds.aviationweather.noaa.gov/
  

Good Old Fashion Surface Analysis chart just like in the text book
http://www.hpc.ncep.noaa.gov/sfc/90fbw.gif
 

Jet Stream Forecast
http://squall.sfsu.edu/gif/jetstream_pac_h24_00.gif 

NWS Western Region FCST Interactive
http://www.wrh.noaa.gov/

 

Map of all NW WX sites with LINKS (METARS Plus!) SUPER
http://www.wrh.noaa.gov/mso/newrgl.php

 

Visual METAR for EUG  (Just tap it from my website and bookmark it.) www.kpflight.com
http://nimbo.wrh.noaa.gov/cgi-in/Missoula/msoobs?site=KEUG&type=1&fmt=DEC&src=rgl&hh=48&gh=12&gy=1 

The Earth’s Atmosphere

· Stratosphere - Relatively little change in temperature

· Tropopause - Slopes from 200 at poles to 650 at equator

· Troposphere - Temperature decreases steadily with altitude

Why is all the weather in the Troposphere?

Adiabatic Lapse Rates

· Stable air

3.5 F

2 C

· Dry Adiabatic
5.5 F 

3 C

· Dew Point

1.0 F

0.5 C

· Moist Adiabatic
2 - 5 F

1 - 3 C

· Dry + Dew Point
4.5 F

2.5 C

Calculate the Thunderstorm

Surface Temp / DP            T03000275                CL =
Ambient Lapse Rate          -2.0

DP Lapse Rate                   -0.5

Dry Adiabatic                    -3.0

Moist Adiabatic 3000  12000  21000  30000

                            -1.0    -1.5     -2.0      -3.0

   CL?        LFC?        LMC?       TOC?
International Standard Atmosphere
                     F
        C
· Sea Level  59        15   29.92”Hg, 1013.2 MB

· 5000 msl   41          5


 850 MB

· 10000 msl 23         -5


 700 MB

· 18000 msl  -5       -21

 500 MB

· Temperature decreases 2 C per 1000 ft

Wind

· Pressure differences cause the wind to blow -

· Clockwise around a HIGH

· Air descends from a high and rises in a low.

Moisture and Precipitation

· Relative Humidity vs. Dew Point

· Virga

(see not at end)
· Sublimation

· Freezing Rain, Ice Pellets, Hail

Stability

Stable air 
Smooth, low visibilities, Steady precipitation

Stratiform clouds, Low temperature lapse rate

Unstable air 
Turbulent, Good visibilities, Showery precipitation

Cumulus clouds, High temperature lapse rate

Cloud Families

· High
16,500 to 45,000 ft.  Made of Ice

· Middle
  6,500 to 23,000 ft.  AS, AC, NS

· Low
         0 to 6,500 ft.  Strat, SC, Cum

· Extensive Vertical Development  

· Cumulus, TC, TRW, TSTM  

· Bases from 1,000 to 10,000 

Air Masses and Fronts

· Cold 

Unstable

· Warm

Stable

· Stationary 
Could be either, normally Stable

· Occluded
Both

· However, an advancing warm front with MOIST UNSTABLE air is ...

· UNSTABLE
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Turbulence
· convective

· Mountain Wave

Turbulence - Windshear

· Temperature Inversion

· Frontal zone

· CAT  (Greater than 40 kts per 150 nm)

· Microbursts

·     In excess of 90 kts vertically

·     Any sign - Go somewhere else.

Icing

· Must be in visible moisture

· Temperature where the moisture strikes the airplane must be 0-degrees C or colder.

· Freezing rain is rain up there somewhere.

· However a supercooled airplane will collect ice even if the air is above freezing

Thunderstorm Requirements

· Must have sufficient water vapor

· Lapse rate must be unstable

· Must have some sort of lifting action

Thunderstorm Stages

· Cumulative 
- Upwardly mobile, Growing Drops

· Mature 

- Up & Down, Rain begins to fall

· Dissipating 
- What goes up must come down

Fog


Radiation - as we have had all term

Advection - North wind over Gulf of Mexico 

Upslope - Stratus on the slopes

Precipitation Induced - Warm drizzle through cooler air  (Warm front)

Weather Products

· Surface Analysis



· Weather Depiction


· Radar Summary     



· Constant Pressure          


· Significant WX Prog 
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Constant Pressure 
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Significant Weather Prog 
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Stability
L= Ambient - Lifted
K=850mb T) - (500mb T) + (850mb DP) - (700MB TD Spread)

        (-5)        -   (36 )         +   ( -5)            -       (0)                       = 26

High numbers indicate air mass thunderstorms  IN SEASON

L          -18


____

K           26
The following is an excerpt from an email sent by one retired airline captain to another.  It is an account of his experiment with the effects of virga as he flew his small general aviation aircraft from Washington to California.  

“Remember what the airline said about virga – rain aloft evaporating before reaching the ground, can cause violent down drafts and wind shear?  I was flying back at 11,500 feet and saw some ahead.  Very little, actually, and probably not noticeable from the ground.  It looked like it was about 500-feet in depth and very thin.  You could see right through it.  I thought I would see what this little fellow had in it and get the airplane washed in the bargain. (Too much time on my hands.)

As I approached it, my indicated airspeed increased from 140 to 150-mph.  I soon saw light rain on the windscreen and started to get some turbulence.  Not too much, until my head hit the ceiling, but the down drafts soon started to take effect.  Trying to maintain VFR, I saw the airspeed drop to 100-mph and then I lost 500-feet.  I flew out of it and thought I would try one more ahead – slow learner.  This time I slowed to my turbulence speed of 130.  I got the same 10-mph increase as I approached and then the turbulence became moderate, which isn’t too bad for a little airplane with lots of altitude.  My airspeed dropped to 90-mph and I had to let it descend to keep from getting too low an airspeed and stall.  I descended the same 500-feet.  That’s 50-mph and a 500-foot loss – interesting.

So what did I learn?  If that is what you get from a little inconsequential barely visible virga, stay the hell away from big virga.  Incidentally, the clouds supplying the rain were not very big.  Mostly flat bottom inverted-saucer shaped.  Not towering cumulous.”  
