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Anticyclone Cyclone

Gradient Surface
Wind Wind
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HEAT EXCHANGE & CIRCULATIOIN

HEAT EXCHANGE: — A CONVECTIVE CIRCULATION:
Every physical process of weather. — - _— | Sea Breeze caused by cool dense
air moving inland

EVAPORATION: SUBLIMATION:

When liquid water changes to vapor. Ice changing directly to water vapor.
Adds moisture to unsaturated air. Adds moisture to the air.

HOT AIR

A A COLD AIR

P Sca breeze

LAND WATER



TEMPERATURE LARSE 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
RELATI VE HUMI DI TY | S
POOR VIZ, FOG, HAZE, OR LOW
CLOUDSO

- 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.

Rising warm air
inhibited by inversion




COLD ERONI

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.
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BETAR KSTL 18502 3
SCTo0 DasE

Alt Settings vary
METAR HKIMD 19502 200AET 35 TE5H .
OVC 010 2423 A0T4 between stations

METAR HCMM 18507 20012%T BSM  HZ due ’[0 uneven

BHRIGE 54 AZGE3 .
T e W surface heating

SCToas 2422




VWARNMERONI

STEADY PRECIPITATION PRECEDING A FRONT IS AN
INDICATION OF STRATIFORM CLOUDS WITH LITTLE OR NO
TURBULENCE.
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CLOUDS & FOG

+ CLOUDS ARE DIVIDED INTO FOUR
FAMILIES ACCORDING TO THEIR HEIGHT
RANGE.

A== Cirrocumulus 5 R =

OO S
M\»_/ \/-//"

+ SUFFI X ANI-MBUSO USEI
CLOUDS MEANS RAIN CLOUD.

Altocumulus

FOG: Altostratus
IF THE TEMP./ DEWPOINT SPREAD IS é:%

ADVECTION FOG:
WARM AIRMASS MOVING INLAND FROM /
THE COAST IN'WINTER. //

LOW CLOUDS. Y 6,500 faet to 23,000 feet / /
i
i
I

SMALL AND DECREASING THE WATER ‘ ///
VAPOR WILL CONDENSE INTO FOG OR ‘ //,// //M////,
16,500 feef fo 45,000 feat / / /:/, 1
i
i
i
i

//

w Stratocumulus
COLD, DRY AIRMASS MOVES OVER Stratus Y
WARMER WATER. LOW LEVEL ANAA @D S
TURBULENCE & ICING CAN OCCUR.

Strlace to 6,500 feet

RADIATION FOG:

SITUATION MOST CONDUCIVE TO
FORMATION OF RADIATION FOG IS
WARM MOIST AIR OVER LOW FLATLAND
AREAS ON CLEAR, CALM NIGHTS.




CLOUDS ELOAI

- CLOUDS, FOG OR DEW WILL
ALWAYS FORM WHEN
WATER VAPOR CONDENSES.

- THE AMOUNT OF WATER
VAPOR WHICH AIR CAN
HOLD DEPENDS ON THE AIR

L

D= Cirocumulus =
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Altocumulus

TEMPERATURE.

- DEWPOINT IS THE
TEMPERATURE TO WHICH
AIR MUST BE COOLED TO
BECOME SATURATED.

EIND CLOUD BASE IN MSL:
TEMP(70) 1T DEWPOINT(48) = 22

4.5 (lapse rate)
= 4889MSL (5000AGL)
+ 1000MSL Field Elev

S

= 6000MSL
[INOTE: CEILINGS ARE AGL]

Altostratus
"
== ety
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16,500 feet 1o 45,000 feat

6,500 foet o 23,000 feat //’{ /’%%//,:///,///
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CUMULONIMBUS HAS
GREATEST TURBULENCE

i
i
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Stratocumulus

Stratus Y
e

Surlace 10 6,500 feet
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(NO VERT DEVELOPYENT,

STRATIFORM
CLOUD TYPICAL

T ee— s e

S

ACTUAL LAPSE
RATE IS THE
MEASUREMENT
USED TO
DETERMINE AIR
STABILITY.

WARMING AIR FROM
BELOW DECREASES
STABILITY OF AIR Moist

Stable Air

SMOOTH AIR IS
CHARACTERISTIC




UNSTABLE AlR (\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

Unstable Air MOIST UNSTABLE AIR
MASS CREATES
CUMULIFORM CLOUDS

AND SHOWERY
4 PRECIPITATION




VIOUNTAIN WAVES

ALMOND OR LENS SHAPED

CLOUD APPEARING \ o
STATIONARY WITH 50K T WINDS:

LENTICULAR

MOUNTAIN WAVE TURBULENCE
WITH 40KT WINDS BLOWING

ACROSS A MT RIDGE AND THE
AIR IS STABLE.

Stable Ai




WAINERFIEAY @RI NG =S

+ ARE CREATED WHEN AN AIRCRAFT IS DEVELOPING LIFT,
2 GREATESFVORTSCSIRENCTH OCOURS WHEN A/C S FEAVY,
CLEANAND SLOW! —

VORIMICES CREATED BY LARGE AC TEND TO SINKCBELOW THE AC.

A
A

VORTEX CIRCULATES OUTWARD, UPWARD AND AROUND EACH
WINGTIP.




WAKE TURBULENCE

LANDING:

AVOID WAKE BY STAYING ABOVE THE LARGE A WEENEANPIING
AC FINAL APPROACH PATH AND LANDING MAXIMUM CAUTION IS
BEYOND ITS TOUCHDOWN POINT.

REQUIRED TO AVOID
WAKE IS A LIGHT,
QUARTERING
TAILWIND.

TAKEOFF:
AVOID WAKE BY MANEUVERING YOUR AC
ABOVE & UPWIND FROM THE HEAVY AC




FROSI & 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.

Clear — Hard and Glossy Rime — Brittle and Frost-like

Temperature 0° to -15°C Temperature 0° to -10°C

Large water droplets Small water droplets
Cumuliform clouds Stratiform clouds




THUNDERSTORMS

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

= WIND SHEAR OCCURS AT ALL ALTITUDES, IN ALL DIRECTIONS,

9o gURS INARENS OF LOWL2VEL FERERATURE INVERSION,
" FRONTAL ZONES ANDICLEAR AIR TURBULENCE. =

7z

ASWINDSSHEARZONES EXIST IN TEMPERATURE INVERSIONS WHEN
THEWIND'SPEED AT 2000 - 4000 AGL IS AT LEAST 25KTS.

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

SUBJECT TO WIND SHEAR TURBULENCE.
A MAINTAIN A LEVEL FLIGHT ATTITUDE IN SEVERE TURBULENCE:.

WIND

%’D P, @(/ SHEAR ZONE C;C\Q/mfi C

WIND



Weather Data - Interpreting

TOPIC Ttl / Act Ques
A Forcasting 0/
A Reports & Forecasts T TEXT 39/35
A Weather - GRAPHICS 18/ 17

A Weather Information i Sources 16/ 10



METAR

LCEILING: the height above the earths surface (AGL) of the J
OWESHEBROKEN-G-=OVERCGASIHayer=oim/erticalaisibilityAhto
an-obscuration.

ALL ARE VER:

21845Z 11012G18KT 15SM SKC 25/17 A3000

1854Z 13004KT 30SM SCT150 17/6 A3015

121852Z 25004KT 6SM BR SCT007 SCT250 16/15 A2991

SPECI KMDW 121856Z 32005KT 1 1/2SM RA OVC007 17/16 A2980 RMK

RAB3S 700 OVC; 1.5SM:; rain

SPECI KJFK 121853Z 18004KT 1/2SM FG R04/2200 OVC005 20/18 A3006




PIRERP UA

FSRE(EKY)LSUUVISIE B RHTOKEN)H ESSHEZYSIVISIE ETTaI NT=ACETI g F
‘Base of 505AGL o = —_—

" OVC (overcast)'BASE & TOPS are 7200MSL & 8900MSL
TA (temp) MINUS 7C, 080 @21KTS
TB (turbulence) LIGHT from 5500 to 7200 ft.

JGA(icing) LIGHT to-MODERATE RIME

OV ORCATIAN SUAP B BB TPROIO:

085 CLR ABV/TAMZAEY 0802478 LGT 055472]C LGLMOD RIME 0789



TAF

Overcast @20000 bet we

‘ From 1600Z to 2200Z WINDS 180 @6kts SHRA = Rain
Showers

TYPE in an FT, CB
= Cumulonimbus

The ONLY. CLOUDJ

ISSUED 1720Z. VALID 1800 on the 12! thru 1300Z on 13t

MEM 1217207 121818 20012KT 5SM HZ BKN03() PROB40 2022 1SM TSRA OVC008CB
FM2200 33015G20KT P6SM BKNO15 OV(025 PROB4( 2202 3SM SHRA
FMOZOO 35012KT OVC008 PROB40 0205 7SM -RASN BECMG 0608 (02008KT BKNO12
112 00000K M BR SKC PO 1214 12SM FG
00 VRBOGKT P6SM SKC=

From 1600Z WIND Variable @6kts BECOMINGHO00Z1011.200Z8 85V

KOKC \ 051130Z 051212 14008KT 5SM BR BKN©30 TEMPO 1316 1 1/2SM BR
FM1600 18010KT P6SM SKC BECMG 2224 20013G20KT 4SM SHRA OVC020

YRAN (XX)A AM TSR A (YWIYNIR(I'R RECAMI: DA% NTISK'T PA Y11 \AL)

\ "}



BOSC FA 2418 w
SYNOPSIS
SYNOPSIS /\‘r. =7
DS VALID UNTIL 250700...0OTLK VALID 250700-251300
ME 3¢ VT MA RI CT NY LO NJ PA OH LE WV MD DC DE VA AND CSTL WTRS

EE AIRMET SIERRA FOR IFR CONDS AND MTN OBSCN.
B : _ -~ TS IMPLY SEV OR GTR TURB SEV ICE LLWS AND IFR CONDS.
VVEFR CcLOUDS & \_/\_/r' ‘\ ]',-J RESOR NON MSL HGTS DENOTED BY AGL OR CIG.

AN CENSERAL PDESIGRIFIFION . C)F. SYNOPSIS...19Z COFNT ALG A 160NE ACK-ENE LN...CONTG AS A QSTNRY
e —— FNT ALG AN END-S0SW MSS LN. BY 13Z._.CDFNT ALG A 140ESE ACK-HTO
CLOUDS & WX COVERING AN LN...CONTG AS A QSTNRY FNT ALG A HTO-SYR-YYZ LN. TROF ACRS CNTRL

PA INTO NRN VA. .. REYNOLDS...
AREA GREATER THAN 3000 SQ -

M| SIGNIFUICANT TO VFR OPS NRN HLF OH LE.. SCT-BKNO025 OVC045. CLDS LYRD 150. SCT SHRA. WDLY
SCT TSRA. CB TOPS FL350. 23-01Z OVC020-030. VIS 3SM BR. OCNL -
RA. OTLK...IFR CIG BR FG.

IE DESTINATION-HAS NO ET Huipcllibngrasimmmdbesty CHICAGO FA IS VALID

SCT-BKNO30 OVCO050. WDLY SCT

THEN USE THE FA | sHRA  UNTIL THE 25T AT

CHIC FA 241845

SYNOPSIS AND VFR CLDS/WX O8OOZ
TO BEST DETERM'NE gYNOPSIS VALID UNTIL 251 “o VAL e
GENERAL FORCAST WX OVER ND SD NE KS MN IA LS MILH IL IN KY

SEVERAL STATES USEFA  CSiietpenTinslagton o dg b S
NON MSL HGTS DENOTED BY AGL OR CIG. .

e teed UPPER MI, WEST 0200Z-0500Z =
MRS CE | 1000 3-5VIZ M

UPR MI LS
RN PT .AGLSCTOSO SCT-BKNO50. TOPS 080. 02-05Z BECMG CIG
T 010 A/ Y. . OTLK...IFR CIG BR.

RN P TIN G BN '0 . OCNL VIS 3-55SM -RA BR. TOPS FL200.

232 CIG OVCO10 VIS 3.55M A BR. OTLK..IFR CIG BR.

LWR MI LM LH
CNTRL/NRN PTNS...CIG OVCO010 VIS 3-5SM -RA BR. TOPS FL200.
OTLK..IFR CIG BR.

UPPER MICHIGAN AFTER 2300Z
CEILING 1000 OVC /VIZ3 TO 5

SRN THIRD...CIG OVC015-025. SCT -SHRA. TOPS 150. 00-02Z BECMG CIG

OVCO010 VIS 3-5SM BR. TOPS 060. OTLK...IFR CIG BR.

NRN HALF...CIG BKNO35 BKNOB80. TOPS FL200. SCT -SHRA. 00Z CIG
BKN-SCT040 BKN-SCTO080. TOPS 120. 06Z AGL SCT-BKNO30. TOPS 080.
OCNL VIS 3-5SM BR. OTLK..MVFR CIG BR.

SRN HALF.. AGL SCTO0S0 SCT-BKN100. TOPS 120. 07Z AGL SCT 030

SOUTH INDIANA OUTLOOK" AFTER | N
0700Z IS VER




ALWAYS USES TRUE DIRECTION AND KTS

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

STL @ 9000MSL = 230 TRUE AT 32KTS

VALID 1600Z FOR USE 1800-0300Z. TEMPS NEG ABV 24000

FO WBC 151745

DATA BASED ON 1512002
FT. 3000 6000
ALS

AMA 2714
DEN

HLC 1707-01
MKC 0507 2006+03
STL 2113

2325+07  2332+02.

9000
2420
2726400
2321-04
2113-03
2215-01

12000

2635-08
2626-04
2532:08
221907
2322-06
2339-04

18000

2535-18
253115
2434-19
2330-17
2338-17
2356-16

24000

2444-30
2642-27
2441-31
2435-30
2348-29
2373-21

30000

245945
265842
236347
244145
236143
239440

34000

248755
256352
236056
244854
237252
730649

39000

246862
256762
236262
245561
238160
731960



VWX DERICTION

WX DEPICTION CHART IS OF VALUE _' *ﬁth"w( e s o
FOR DETERMINING GENERAL " " ‘
WEATHER CONDITIONS ON WHICHTO & 1 NN CENTRAL KY:

: SMPS AL A MARGI NAL 0
BASE FLIGHT PLANNING . ; B

‘é LOW CEILINGS
3000 OVERCAST

S. Mi TO N. IND:
CEILLENGS

[ PO o] \ \ o/

CENTRAL OK:
IFR W/ LOW CEILINGS & VIZ

TUTAL >TRTIONS v ~ ) » "~ = = : 5'-- ' " .. .
07L- I _‘ LEGEND A

1262 ofit OF yu¢2

{ 0 .
... IFR WITH LJG LESS, X ;
e RS T O~ - EPTPYRMTan vsev LESS, TH sm\ 7 ' .
r "S"O SRR S R W ONTQURED WITHO TB\pan EAS WITH CI sng )
WEATHER DEPICTID , _ ' n y rm
0

; 0, R EQU ;c FI \o -
16Z FRI 14 APR 2 m aN OR EQUAL r 3 r% !7,0/ ﬁ{@ HI

W3S _pyss @ Conrouns'... VR ARERS WITH :xg 68E
- 1 SBY GREATER THAN S

R “THAN




RADAR SUMMARY

pue 11 rl'iq,z ARE OF SPECIAL INTEREST. THEY INDICATE LOCATION OF
RS PRECIPITATION ALONG W/ TYPE, INTENSITY & CELL MOVEMENT
N OF PRECIPITATION
1%

S PR 2 L0 N N SN ERTTSAT, L ¢ AN i 7\

/ IR SHOWS LINES AND CELLS OF HAZARDOUS
A= ¢ [HUNDERSTORMS
sog N N N AN
D: CELL IS MOVING NORTH AT 17KTS ¢
NE £y SEpeeay o8 ’
Sk =8 E: TOP OF THE PRECIPITATION :
L e 1S 16,000 MSL

l‘tg\x R

\\ /"‘{

VY RECT. NQUD&‘R"GASHE’D}
= SEVERE WEATHER
.E.\QEA " N

CONTOURS AT INTENSITIES 1- 3

- .
T0PS -BASES J95--100S " r . S5 ey e TS = —. )R !
PREFrX -A--ACFT RPTD T08- | . -. \ UEATHER WATCH AREAS et .
HVAT--AREAS +LINES- qufims - o st e ) i) I I L S - d:
mm -CELLS--ARROUS WITH SPEED NONE : -.
PR IP TYPE AND :uuus OF mrgusq ¢ . & i zllJEanc Jg:g:g;o i
+ IS MEW OR INCRG, S BERE \_ JQ / 2/,,—/
L O

N
PP 1 (s e e v '\}m & s «*14352 FRI 14 APR 2000 RADAB SUMMARY

LEGEND. . W\
suunrz-2 ECHO AREAS







