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INSTRUCTIONS TO TRAINEE

1.  These qualification training packages (QTPs) were developed to enhance on-the-job training for Air Force Weather personnel.  They are intended to be used in conjunction with CDCs and the initial qualification training (IQT) provided by the Operational Weather Squadrons (OWS).  They provide for you, as a trainee, the breakdown of tasks into teachable elements.  This will help guide you toward gaining enough proficiency to perform the tasks necessary to become mission ready.  They will also aid task certifiers when it becomes necessary to evaluate you for task certification. This QTP is composed of two parts; the exercise-evaluation package (EEP) and the training guide (TG). The EEP is designed for you the trainee and measures your practical skill applying knowledge and techniques gained from the classroom portion of the training and your trainer’s guidance during on the job training.  The TG is designed for your trainer and contains the GO/NO GO checklist for all tasks that you have to be proficient at.

2.  Your trainer, should go through each module and identify which QTPs are needed for the your job position.  Core task items (identified with an asterisk * in the STS) are mandatory skills for trainees to be proficient in performing.  There is flexibility to arrange training for each module in the order that works best.  Review the training references to better understand the objective of each module.  If you have any questions about the objective, clarify what is expected based on the objective of the module.  Remember, the objective of each QTP is to allow sufficient time for you to learn each task thoroughly.  When you receive enough training and are ready to be evaluated on an objective, you will be given the evaluation.  As you work through a task, a performance checklist will be used to evaluate each objective.  If you do not accomplish the objective, go over the areas needing more training until the objective is met.

3.  The goal of the developers of each QTP is to publish a usable document for trainers and trainees that will benefit the CFETP concept of training throughout your career.  We value your expertise in meeting this goal.  If you find discrepancies in a QTP, or if you have suggestions for improvement or additional QTP development, please let us know about them.  We pledge to respond to all inquiries and will devote our resources to provide the best possible training material.

4. Direct all inquiries to: 

Headquarters Air Force Weather Agency

Training Division (DNT)

106 Peacekeeper Dr, Ste 2N3

Offutt AFB, NE 68113-4039

Phone: 402-294-2117 (DSN 271)

Fax: 402-292-8207 (DSN 272)

E-mail: afwa.dnt@afwa.af.mil
MODULE 1 – Decode METAR Observations

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s): 10.2.1.

OBJECTIVE:  Decode 5 METAR observations with no errors as determined on a Go/No Go checklist.
PERFORMANCE RESOURCES:

METAR observations listed below.

TRAINING TASK(s): 

Decode METAR observations to include:

· Type observation, date, time, and recognizes hourly and special.

· Wind direction, speed, and character.

· Visibility, runway visual range (RVR), present weather.

· Sky condition

· Temperature and dew point

· Altimeter (ALSTG), sea level pressure (SLP), trend, and amount of change

· Remarks

TRAINING REFERENCE(s):
· AFMAN 15-111, Surface Weather Observations
TASK KNOWLEDGE:

Module 1: Decode METAR Observations

Subject Area: Analysis

A code was developed so people outside of your station could decode your observation.  The code is called METAR and AFW uses a somewhat different code than our civilian counterparts.  The items listed below are the generic breakdown and can be used to decode other station’s observations.

Standard code format:

METAR/SPECI/LOCAL CCCC YYGGggZ COR dddffGf m f m KT d n d n d n Vd x d x d x VVVVVSM RD R D R /V R V R V R V R FT or RD R D R /V N V N V N V N VV X V X V X V X FT w’w’ N s N s N s h s h s h s [or VVh s h s h s or SKC] T’T’/T’ d T’ d AP H P H P H P H RMK;
	Parameter
	Explanation

	METAR
	OBSERVATION REPORT SENT OUT BETWEEN :55 AND :59 MINUTES PAST THE HOUR.

	SPECI
	SPECIAL OBSERVATION SENT OUT BETWEEN :00 AND :54 AFTER THE HOUR TO REPORT CRITERIA THAT HAS CHANGED SINCE THE LAST REPORT.

	local
	local observation sent out instead of metar and speci for criteria that only applies to local base.

	icao

cccc
	identification of station sending out observation.

	MODIFIER
	COR FOR CORRECTION OR AUTO FOR AUTOMATED OBSERVATION SITE.

	DATE/TIME

YYGGggZ
	DATE IS FIRST 2 DIGITS AFTER THE ICAO AND TIME IS THE NEXT 4 DIGITS FOLLOWED BY A (Z).

	WINDS

dddff
	DIRECTION IS ddd.  Reported to nearest 10 degrees.  speed is the next 2 digits, ff , and is reported to nearest whole knot.  the group is followed by kt.

	gusts

gfmfm
	gusts follow the wind group, separated by a solidus (/).  gust reported to the nearest whole knot.  when included, it will be followed by kt.

	varying wind conditions

dndndn v dxdxdx
	varying wind directions.  reported clockwise.  example: 090v260

	visibility

vvvvvsm
	vis is reported up to 5 digits.  follows the wind group and the suffix is sm.

	rvr

rdRdr/vrvrvrvrft or rdrdr/vnvnvnvnvvxvxvxvxft 
	follows visibility and the prefix is R.  an aerodrome that has more than 1 runway will report runway number, left or right if needed, and a solidus (/).  distance in feet will be reported next.  if distance varies, format is shortest distance v longest distance.  4000v5000.  

	present weather

w’w’
	weather that is occurring.

	sky condition

Nsnsnshshshs or vvhshshs or skc/clr(asos only)
	N s N s N s  will be SKC, FEW, SCT, BKN, OVC

h s h s h s  HEIGHT TO NEAREST HUNDREDS OF FEET (EXAMPLE:  005, 010, 100, 250).  Vv indicates varying heights.

	temperature

T’T’
	in celcius with m indicating below zero temperatures.

	dew point

T’d’d’
	follows temperature and in 2 digits.  will be prefixed with an m if below zero.

	alstg
	altimeter setting which is prefixed with an a.

	remarks
	refer to afman 15-111, chapter 11, for remarks besides those listed here.

	sea level pressure
	found in remarks section, prefixed with an slp.

	pressure trend

5appp
	found in remarks section.  5 is identifIer.  next digit is trend, and next 3 digits is amount of change.

	6 hour precipitation

6rrrr
	amount of precipitation that fell in past 6 hours, reported at 00z, 06z, 12z, 18z.

	cloud type

8/clcmch
	reported each hour and tells predominate cloud type in each atage.

	cloud amounts

9/clcmch
	reported each hour and tells AMOUNT of clouds at each atage.


Module 1: Decode METAR Observations

Subject Area: Analysis

1.1. Type, Date, Time, Hourly or Specials, and Modifiers

1.1.1. Suggested prerequisite.  Prior to completing the following exercises, read AFMAN 15-111, all of Chapter 1, Sections 2.1, 2.2., 2.3.1.-2.3.7., 2.4.1., 2.5.-2.7., and 2.9., of chapter 2.

1.1.2. Exercises.  The next few exercises will allow you to practice identifying types of reports.  These observations are either a standard hourly or a special report.   Look at the observations below.  Then in the blanks provided, write the date, time, M for METAR or S for Special in type report, and a modifier if one exists.  Write NA for the modifier if not required.

KSSC 192055Z 08009KT 7SM SCT120 BKN200 13/M06 A3025 RMK SLP024 8/078 9/042 56025;

Date__________ Time __________ Type Report ________ Modifier _________

KBIX 192058Z 04009KT 5SM -DZ BR SCT003 BKN008 OVC015 11/11 A2998 RMK SLP185 60000 8/8// 9/8// 52019 WR//;

Date__________ Time __________ Type Report ________ Modifier _________

PGUA 191337Z 08013KT 7SM SCT020 BKN300 25/24 A2993 RMK WR//;

Date__________ Time __________ Type Report ________ Modifier _________
KSAV 192053Z 07020G23KT 10SM -RA FEW029 BKN100 12/06 A3016 RMK AO2 RAB47 SLP213 P0000 60000 T01220061 55012;

Date__________ Time __________ Type Report ________ Modifier _________

KGRB 192056Z COR 20009KT 10SM CLR 06/M05 A3036 RMK AO2 SLP291 T00561050 56015;

Date__________ Time __________ Type Report ________ Modifier _________

KTUP 192053Z 09005KT 10SM BKN060 12/00 A3012 RMK AO2 SLP198 T01220000 55011;

Date__________ Time __________ Type Report ________ Modifier _________

1.2.  Winds and Gusts

1.2.1. Suggested prerequisite.  Read AFMAN 15-111, sections 3.5.2.-3.5.4.

1.2.2. Exercise.  In each of the observations listed below, decode the winds.  List the wind direction, speed, and character.  Write NA if there is no character listed.

KGEG 192056Z 27021G26KT 10SM FEW030 SCT140 SCT200 10/M08 A3007 RMK AO2 PK WND 26030/2024 SLP184 T01001078 51013; 

Direction _________
Speed (knots) __________
Character & Speed __________

PGUA 191655Z 06013KT 7SM FEW020 SCT040 25/23 A2989 RMK SLP105 8/800 9/400 WR//;                                                                                                                                                                                                                                                                                                                                                                                                                         
Direction _________
Speed (knots) __________
Character & Speed __________

KGTF 192056Z 23027G35KT 10SM CLR 16/M01 A2978 RMK AO2 PK WND 24039/2033 SLP078 T01611006 56004; 

Direction _________
Speed (knots) __________
Character & Speed __________

KSLC 192056Z VRB03KT 10SM FEW080 SCT160 OVC220 17/00 A3019 RMK AO2 SLP203 T01670000 58017;

Direction _________
Speed (knots) __________
Character & Speed __________ 
KEAU 192056Z AUTO 00000KT 10SM CLR 06/M03 A3027 RMK AO2 SLP261 T00561028 56012;

Direction _________
Speed (knots) __________
Character & Speed __________ 
1.3. Visibility, Runway Visual Range (RVR), Present Weather

1.3.1. Suggested prerequisite.  Read AFMAN 15-111, sections 3.6.-3.7.

1.3.2. Exercise.  Using the observations below, fill in the visibility, RVR, and present weather.
KCHS 201533Z 06011KT 1 1/2SM +RA BR FEW004 BKN009 OVC014 13/13 A2983 RMK AO2 PK WND 07027/1503 CIG 006V011 P0031;

 VIS_______RVR_______________PRESENT WEATHER______________________

KPAM 201455Z 30011KT 7SM FEW010 BKN015 OVC025 08/06 A2984 RMK SLP107 8/5// 9/8// 52012 WR//; 

VIS_______RVR_______________PRESENT WEATHER_______________________

KSAV 201453Z 14011KT 5SM -RA BR SCT007 BKN014 OVC035 17/16 A2975 RMK AO2 PK WND 10028/1402 WSHFT 1409 PRESRR SLP074 P0053 60098 T01720161; 

VIS_______RVR_______________PRESENT WEATHER_______________________

KAUS 150853Z 20011G15KT 1/4SM R17L/4000V5000FT FG OVC001 13/12 A2965 RMK AO2 SFC VIS 1/2 SLP039 T01280122 58016;

VIS_______RVR_______________PRESENT WEATHER_______________________

KAUS 141853Z COR 34010KT 1 1/4SM R17L/6000VP6000FT RA BR FEW026 OVC037 14/13 A2977 RMK AO2 TWR VIS 2 RAB10 SLP077 P0010 T01440128;

VIS_______RVR_______________PRESENT WEATHER_______________________

1.4. Sky Condition

1.4.1. Suggested prerequisite.  Read AFMAN 15-111, section 3.8.

1.4.2. Exercise.  Write the cloud layers, including coverage, height, and type cloud in the blanks provided. 

KBIX 131255Z 30005KT 7SM FEW100 BKN200 15/16 A2993 RMK SLP134 8/078 9/024;  

Coverage and height of clouds______________________________________________

Number of eights coverage of each layer______________________________________

Cloud type of each layer __________________________________________________

PGUA 191955Z 07012KT 7SM FEW020 FEW040 25/23 A2991 RMK SLP110 8/800 9/200 WR//;                                                                                                                                                                                                                                                                                                                                                                                                                         

Coverage and height of clouds______________________________________________

Number of eights coverage of each layer______________________________________

Cloud type of each layer __________________________________________________

KSSC 192055Z 08009KT 7SM SCT120 BKN200 13/M06 A3025 RMK SLP024 8/078 9/042 56025; 
Coverage and height of clouds______________________________________________

Number of eights coverage of each layer______________________________________

Cloud type of each layer __________________________________________________

KSSC 201455Z 06019G26KT 7SM SCT015 BKN040 OVC085 06/03 A2997 RMK PK WND 06032/41 SLP149 60000 8/62/ 9/71/ 56024 WR//; 
Coverage and height of clouds______________________________________________

Number of eights coverage of each layer______________________________________

Cloud type of each layer __________________________________________________

KBIX 121657Z 17015G22KT 3SM TS BR FEW002 BKN006 OVC010CB 20/20 A2976 RMK TS 14NW MOV NE TWR VIS 2 1/2 PK WND 17028/18 SLP076 8/9// 9/ 8// WR//; 

Coverage and height of clouds______________________________________________

Number of eights coverage of each layer______________________________________

Cloud type of each layer __________________________________________________

1.5. Temperature, Dew Point, Altimeter (ALSTG), Sea Level Pressure (SLP), Trend and Amount of Change

1.5.1. Suggested prerequisite.  AFMAN 15-111, section 3.9.- 3.11, 3.12.2.1.1.

1.5.2. Exercise.  Annotate the temperature, dew point, ALSTG, SLP, trend and amount of change, in the blanks provided.

KBIX 120558Z 13011KT 6SM -TSRA BR OVC040CB 17/17 A2990 RMK TS 14NE MOV NE OCNL LTGICCGCC SLP125 60016 8/9// 9/8// 58017 RCRNR; 

Temperature __________ Dew point ___________ALSTG ____________SLP________

Trend and amount of change____________________

KOMA 171152Z 00000KT 4SM BR FEW002 M04/M05 A3032 RMK AO2 SLP278 BCFG ALG RIVER AND RWY T10441050 11017 21056 53012; 

Temperature __________ Dew point ___________ALSTG ____________SLP________

Trend and amount of change____________________

KAUS 150853Z 20011G15KT 1/4SM R17L/4000V5000FT FG OVC001 13/12 A2965 RMK AO2 SFC VIS 1/2 SLP039 T01280122 58016;

Temperature __________ Dew point ___________ALSTG ____________SLP________

Trend and amount of change____________________

KSPS 151152Z 28014KT 10SM FEW080 08/03 A2967 RMK AO2 SLP042 8/070 9/010 70001 T00780033 10117 20078 51049;  

Temperature __________ Dew point ___________ALSTG ____________SLP________

Trend and amount of change____________________

KIAH 112053Z 12012KT 6SM BR SCT007 OVC070 19/19 A2982 RMK AO2 RAE38 PRESFR SLP095 P0005 60016 T01940189 58026;  

Temperature __________ Dew point ___________ALSTG ____________SLP________

Trend and amount of change____________________

1.6. Remarks

1.6.1. Suggested prerequisite.  Read AFMAN 15-111, section 3.12.

1.6.2. Exercise.  In the space following each observation, write out the remarks and a brief explanation on what they mean.  You do not have to explain the A02, TXXXXXXXX remarks.  Do not decode pressure trend or cloud information.

KSPS 151652Z 29035G43KT 6SM HZ BLDU FEW200 13/M01 A2971 RMK AO2 PK WND 29043/1651 SLP055 8/001 9/001 T01331011; 

KAUS 141853Z COR 34010KT 1 1/4SM R17L/6000VP6000FT RA BR FEW026 OVC037 14/13 A2977 RMK AO2 TWR VIS 2 RAB10 SLP077 P0010 T01440128; 

METAR KBIX 151455Z VRB04KT 7SM BKN004 14/13 A2973 RMK SLP066 8/500 9/700 WR// 53019;

KBIX 130655Z VRB03KT 1/2SM FG BKN002 OVC010 17/17 A2984 RMK SLP105 8/ 6// 9/8// RCRNR;

METAR KBIX 150459Z 09008KT 7SM -TSRA SCT008 BKN020CB OVC040 13/13 A2961 RMK TS OHD MOV NE OCNL LTGICCCCG CB ALQDS MOV NE SLP027 8/9// 9/8// WR//;

KMSY 120553Z 13015G22KT 6SM -TSRA BR FEW009 BKN031CB OVC045 19/17 A2988 RMK AO2 PK WND 15027/0454 TSB23DZB0457E08RAB13 SLP122 FRQ LTGIC E-S-W TS E-S-W MOV NE P0002 60004 T01890172 10194 20178 402220094 58014;

1.7. End of Module Exercise

Decode the following 5 METAR reports.  Some of the spaces will be filled out and some will not.  If nothing goes into a blank, please write N/A.  Once you complete this exercise give to the trainer for evaluation.

KCHS 201356Z 09020G27KT 5SM –RA BR OVC005 13/13 A2987 RMK AO2 PK WND 09027/1351 CIG 003V010 SLP114 P0005 T01330128;

ICAO ___________
DATE/TIME _____________  WIND DIR/SPD_______________

WND CHARACTER AND SPD _________________VIS/WX____________________

CLOUD LAYERS ____________________​____________________________________

CLOUD AMOUNTS (write each layer of coverage in eighths) _____/_____/_____

CLOUD TYPES (use contractions of clouds types) _________________/_________________/________________

T/TD __________
ALSTG ____________  SLP _____________ APP ____________

REMARKS  (write out in plain language) _________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

KBIL 192056Z 21016G23KT 10SM BKN090 17M03 A2987 RMK AO2 SLP107 VIRGA SW-NE ACSL DSNT ALQDS T01671028 56012;

ICAO ___________
DATE/TIME _____________  WIND DIR/SPD_______________

WND CHARACTER AND SPD _________________VIS/WX____________________

CLOUD LAYERS ____________________​____________________________________

CLOUD AMOUNTS (write each layer of coverage in eighths) _____/_____/_____

CLOUD TYPES (use contractions of clouds types) _________________/_________________/________________

T/TD __________
ALSTG ____________  SLP _____________ APP ____________

REMARKS  (write out in plain language) _________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

KSSC 180955Z 04011KT 010V080 7SM FEW100 BKN250 15/00 A3018 RMK SLP221 8/071 9/024 LAST;

ICAO ___________
DATE/TIME _____________  WIND DIR/SPD_______________

WND CHARACTER AND SPD _________________VIS/WX____________________

CLOUD LAYERS ____________________​____________________________________

CLOUD AMOUNTS (write each layer of coverage in eighths) _____/_____/_____

CLOUD TYPES (use contractions of clouds types) _________________/_________________/________________

T/TD __________
ALSTG ____________  SLP _____________ APP ____________

REMARKS  (write out in plain language) _________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

KSSC 191055Z 05009KT 7SM SCT200 02/M03 A3032 RMK SLP268 ESTMD SLP 8/004 9/003;

ICAO ___________
DATE/TIME _____________  WIND DIR/SPD_______________

WND CHARACTER AND SPD _________________VIS/WX____________________

CLOUD LAYERS ____________________​____________________________________

CLOUD AMOUNTS (write each layer of coverage in eighths) _____/_____/_____

CLOUD TYPES (use contractions of clouds types) _________________/_________________/________________

T/TD __________
ALSTG ____________  SLP _____________ APP ____________

REMARKS  (write out in plain language) _________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

KSKA 192055Z 25021G27KT 7SM FEW050 FEW220 10/M07 A3008 RMK PK WIND 26031/14 CONTRAILS SLP191 8/102 9/101 51008;

ICAO ___________
DATE/TIME _____________  WIND DIR/SPD_______________

WND CHARACTER AND SPD _________________VIS/WX____________________

CLOUD LAYERS ____________________​____________________________________

CLOUD AMOUNTS (write each layer of coverage in eighths) _____/_____/_____

CLOUD TYPES (use contractions of clouds types) _________________/_________________/________________

T/TD __________
ALSTG ____________  SLP _____________ APP ____________

REMARKS  (write out in plain language) _________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

MODULE 2 – Decode PIREP

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s): 10.2.2.

OBJECTIVE:  Decode 5 PIREPs with no errors as determined on a Go/No Go checklist.
PERFORMANCE RESOURCES:  PIREPs listed below.

TRAINING TASK(s): 

Decode the PIREPs listed below to include:

· Message type, location, and time.

· Flight level and aircraft type.

· Sky cover.

· Flight weather and/or visibility.

· Flight temperature.

· Wind

· Turbulence.

· Icing

· Remarks

TRAINING REFERENCE(s):
· AFMAN 15-124, Meteorological Codes
· FAA 7340.1, Contractions
TASK KNOWLEDGE:

Module 1: Decode PIREP 

Subject Area: Analysis

Another code was developed so people outside of your station could decode pilot reports from another station.  We refer to the code as a PIREP or Pilot Report.  The items listed below are the generic breakdown and can be used to decode other station’s PIREPs.

Standard code breakdown:

UUA_or UA/OV_(location)/TM_(time)/FL(flight level)/TP_(type of aircraft)/SK_(sky cover)/WX_(weather)/TA_(temperature)/WV_(winds)/TB_(turbulence)/IC_(icing)/RM_(remarks)
	Parameter
	Explanation

	UUA
	Indicates a PILOT IS REPORTING A SEVERE condition.  Used for:  hail, LLWS, Severe icing, severe or greater turbulence, tornadic activity, volcanic eruption or ash, any condition that the person entering the pirep would consider hazardous to aviation.

	UA
	routine pilot report

	location (/OV)
	point where or line along which the phenomena occurred in reference to a navaid or airport icao.

	time (/TM)
	time in utc, in hours and minutes as given by the pilot.

	flight level (/FL)
	aircraft’s altitude in hundreds of feet msl.  unknown altitude is recorded as unkn.

	type of aircraft (/tP)
	type aircraft, FAAH 7340.1, Chapter 5.

	sky cover (/sk)
	enter skc, few, sct, bkn, or ovc, then height of clouds in hundreds of feet.

	weather and/or flight visibility (/WX)
	If flight visibility is included, it will be first in this section, followed by the weather reported by the pilot.

	temperature (/TA)
	if reported, enter in 2 digits, in whole degrees celsius.  prefix with an “M” for minus temperatures.

	wind (/wv)
	wind direction is reported as direction winds are from coded to the nearest ten degrees, in 3 digits.  ex. 340, 120.  speed is recorded as a 2 or 3 digit number, following the direction.  ex.  34095kt, 230110kt.

	turbulence (/tb) 
	Intensity, type, and altitude.  ex:  /tb mod cat 300-330  

	icing (/IC)
	intensity, type, and altitude.  ex:  /ic lgt rime 050-090

	remarks (/rm)
	SIGNIFICANT BUT DO NOT FIT IN OTHER SECTIONS.  INCLUDED WILL BE WIND SHEAR, TORNADIC ACTIVITY, THUNDERSTORMS, LIGHTNING, ELECTRIC DISCHARGE, CONTRAILS, CLOUD REPORTS OF FEATURES SEEN BUT NOT ENCOUNTERED, VOLCANIC ERUPTION, DURGC, DURGD, TOP, ETC. 


2.1. Message type, Location, Time (UA, UUA, OV, TM)

2.1.1. Suggested prerequisite.

· Make sure you have a copy of the FAA Contractions Manual 7340.1 on hand.

· Read Chapter 2 of AFMAN 15-124, Meteorological Codes, sections 2.4.1. – 2.4.3.

2.1.2. Exercise.  Using the following PIREPs, decode the type, location, and time of the report.

ABR  UA /OV ABR130030/TM 1906/FLUNKN/TP HELO/RM IFR VIS LESS THAN 2 MILES OCNL 1/2 MILE

Type PIREP___________  Location ____________ Time of PIREP______________

CVG  UUA /OV FLM/TM 1950/FL390/TP CL60/IC MOD-SEV


Type PIREP___________  Location ____________ Time of PIREP______________

OCF  UA /OV OCF/TM 2055/FL075/TP C206/SK OVC-TOPS070/WX FV909/TA 00/WV 18038/TB NEG


Type PIREP___________  Location ____________ Time of PIREP______________

PNS  UA /OV PNS240020/TM 1812/FL050/TP C210/IC LGT RIME/RM ICING  CONDITIONS BLDG

Type PIREP___________  Location ____________ Time of PIREP______________

CLT  UUA /OV CLT090020-FLO/TM 1935/FL090/TP DH8/TB MDT-SVR/RM FM 090-022 ENTIRE RTE

Type PIREP___________  Location ____________ Time of PIREP______________

2.2. Flight Level and Aircraft Type (FL & TP)

2.2.1. Suggested prerequisite.
· Make sure you have a copy of the FAA Contractions Manual 7340.1 on hand.

· Read Chapter 5 of AFMAN 15-124, Meteorological Codes, sections 5.2.4-5.2.5.

2.2.2. Exercise.  Using the following PIREPs, decode the flight level and the aircraft type.

MGR  UA /OV MGR360005/TM 2029/FL030/TP C210/TA UNKN/IC LGT RIME


Reported Flight Level_____________________  Type Aircraft____________________

CLT  UA /OV EQY/TM 2104/FLDURC/TP PA31/SK BKN-OVCUNK- TOPS 145/TB MDT-SVR/IC LGT RIME 070-100

Reported Flight Level_____________________  Type Aircraft____________________

RDU  UA /OV RDU360020/TM 1830/FL125/TP CARJ/TB MOD FL125-094/RM SMTH BLO FL094

Reported Flight Level_____________________  Type Aircraft____________________

MKL UA /OV MKL/TM 2022/FLUNKN/TP C560/SK OVC027-TOPS120/RM DURD

Reported Flight Level_____________________  Type Aircraft____________________

MKL UA /OV MKL/TM 1917/FLUNKN/TP LJ45/SK OVC021-TOPS170/RM DURC IN AND OUT CLDS AT 170

Reported Flight Level_____________________  Type Aircraft____________________

2.3. Sky Cover (SK)

2.3.1. Suggested prerequisite.
· Make sure you have a copy of the FAA Contractions Manual 7340.1 on hand.

· Read Chapter 5 of AFMAN 15-124, Meteorological Codes, Section 5.2.6.

2.3.2. Exercise.  Using the following PIREPs, decode the sky cover and cloud heights in the spaces provided.

BHM  UA /OV BHM-CSG/TM 2102/FL140/TP C500/SK OVC TOP 120-140/TB OCNL LGT/IC LGT RIME

Reported sky cover____________________ Cloud heights_______________________


MGM  UA /OV MGM010050/TM 2046/FL050/TP BE9F/SK OVC010-TOP060 / HIR LYRS ABV/TA 03/WV 04025/TB OCNL MDT


Reported sky cover____________________ Cloud heights_______________________

GPT  UA /OV GPT 220006/TM 2025/FLUNKN/TP FA20/SK OVCUNK-TOP020/TB LGT/RM DURGD

Reported sky cover____________________ Cloud heights_______________________



LIT  UA /OV LIT/TM 2047/FL410/TP LJ25/SK CLR/TA -32/TB CONT LGT-MOD

Reported sky cover____________________ Cloud heights_______________________



LFT  UA /OV MLU-LFT360062/TM 2008/FL075/TP C150/SK SCT-TOP060-070 /SKC/WX FV99SM/WV 31549KT/TB SMTH/RM 144KT GROUND SPEED C150

Reported sky cover____________________ Cloud heights_______________________


2.4. Flight Weather and/or Visibility (WX, FV)

2.4.1. Suggested prerequisite.
· Make sure you have a copy of the FAA Contractions Manual 7340.1 on hand.

· Read Chapter 5 of AFMAN 15-124, Meteorological Codes, Section 5.2.7.

2.4.2. Exercise.  Using the following PIREPs, decode the WX and flight visibility.

GFK  UA /OV GFK 120012/TM 1905/FL030/TP P28A/WX FV10/TA 00/TB LGT-MOD 030

Weather _________________________  Flight visibility_________________________

HIB  UA /OV HIB180030-HIB/TM 1950/FLUNKN/TP C210/WX -RA/TA UNKN/IC NEG 060 AND BLO

Weather _________________________  Flight visibility_________________________

PNS  UA /OV PNS/TM 1944/FL070/TP BE35/SK OVC-TOP060/OVC080/WX FV1SM/TA M03/TB NEG/IC NEG

Weather _________________________  Flight visibility_________________________

GPT  UA /OV GPT/TM 1935/FL050/TP T34/SK IMC/WX -RA/TA M02

Weather _________________________  Flight visibility_________________________

LWS  UA /OV S68/TM 1814/FLUKN/TP H60/WX TERRAIN OBSCD S84-S68/RM COTTONWOOD-OROFINO


Weather _________________________  Flight visibility_________________________

2.5. Flight Temperature (TA)

2.5.1. Suggested prerequisite. 

· Make sure you have a copy of the FAA Contractions Manual 7340.1 on hand.

· Read Chapter 5 of AFMAN 15-124, Meteorological Codes, Section 5.2.8.

2.5.2. Exercise.  Using the following PIREPs, decode the TA.

PIR  UA /OV PIR 240020/TM 2055/FLDURC/TP C414/TA M00/IC LGT-MOD MXD 100-110

Temperature _____________________


MHE  UA /OV MHE 285035/TM 2050/FL160/TP BE9L/TA M12/IC LGT-MOD MXD


Temperature _____________________

CNK  UA /OV TKO/TM 2056/FL330/TP F70/TA M51/WV 31575KT/TB NEG


Temperature _____________________

SGF  UA /OV SGF/TM 1928/FL045/TP BE76/SK SKC/WX FV40/TA 05/TB OCNL LGT CHOP

Temperature _____________________



SAW  UA /OV SAW/TM 1949/FL080/TP C335/SK SKC/TA 01/WV 20018/TB LGT CHOP BLO FL065

Temperature _____________________



2.6. Wind (WV)

2.6.1. Suggested prerequisite. 

· Make sure you have a copy of the FAA Contractions Manual 7340.1 on hand.

· Read Chapter 5 of AFMAN 15-124, Meteorological Codes, Section 5.2.9.

2.6.2. Exercise.  Using the PIREPs below, write in the wind direction and the speed.

CNK  UA /OV TKO/TM 2056/FL330/TP F70/TA M51/WV 31575KT/TB NEG

Wind Direction ______________________  Speed ___________________________


SAW  UA /OV SAW/TM 1949/FL080/TP C335/SK SKC/TA 01/WV 20018/TB LGT CHOP BLO FL065

Wind Direction ______________________  Speed ___________________________


MIA  UA /OV MIA180050/TM 1838/FL390/TP GULF/WV 24590/TB OCNL LGT CHOP

Wind Direction ______________________  Speed ___________________________


ILM  UA /OV ILM/TM 1908/FLDURD/TP C550/WV 08540/RM +30KTS RY6

Wind Direction ______________________  Speed ___________________________


LFT  UA /OV MLU-LFT360062/TM 2008/FL075/TP C150/SK SCT-TOP060-070 /SK SKC/WX FV99SM/WV 31549KT/TB SMTH/RM 144KT GROUND SPEED C150

Wind Direction ______________________  Speed ___________________________

2.7. Turbulence (TB)

2.7.1. Suggested prerequisite.
· Make sure you have a copy of the FAA Contractions Manual 7340.1 on hand.

· Read Chapter 5 of AFMAN 15-124, Meteorological Codes, Section 5.2.10.

2.7.2. Exercise.  On the following PIREPs, decode the turbulence.

ABR  UA /OV ABR 135045/TM 1915/FL370/TP B707/TB LGT-MOD CHOP/RM SMTH 350/BLO

Intensity_____________  Type ___________________ Height ____________________

CNK  UA /OV TKO/TM 2056/FL330/TP F70/TA M51/WV 31575KT/TB NEG

Intensity_____________  Type ___________________ Height ____________________

SAW  UA /OV SAW/TM 1949/FL080/TP C335/SK SKC/TA 01/WV 20018/TB LGT CHOP BLO FL065

Intensity_____________  Type ___________________ Height ____________________

ORD  UA /OV MLI-JOT /TM 1928 /FL370 /TP SVRL/TB CONT LGT OCNL MOD/RM REPORTED BY NUMEROUS JET ACFT

Intensity_____________  Type ___________________ Height ____________________

RDU  UUA /OV SOP360015/TM 2045/FL040/TP PA34/TB SVR 050-040

Intensity_____________  Type ___________________ Height ____________________

2.8. Icing (IC)

2.8.1. Suggested prerequisite.
· Make sure you have a copy of the FAA Contractions Manual 7340.1 on hand.

· Read Chapter 5 of AFMAN 15-124, Meteorological Codes, Section 5.2.11.

2.8.2. Exercise.  Using the following PIREPs, decode the icing in the report.

GSO  UUA /OV PSK 202024/TM 2016/FL150/TP JT32/TA -4C/IC MOD-SVR RIME

Type_________________________ Height ________________________


MGR  UA /OV MGR360005/TM 2029/FL030/TP C210/TA UNKN/IC LGT RIME

Type_________________________ Height ________________________

CLT  UA /OV EQY/TM 2104/FLDURC/TP PA31/SK BKN-OVCUNK- TOPS 145/TB MDT-SVR/IC LGT RIME 070-100

Type_________________________ Height ________________________

MEM  UUA /OV MEM050015/TM 1911/FLUNKN/TP DC9/IC MOD-SVR 080/RM AT 060 AND BLW NO IC

Type_________________________ Height ________________________

BHM  UA /OV KBNA-KBHM/TM 1954/FL150/TP BE20/IC NEG

Type_________________________ Height ________________________



2.9. Remarks (RM)

2.9.1. Suggested prerequisite.
· Make sure you have a copy of the FAA Contractions Manual 7340.1 on hand.

· Read Chapter 5 of AFMAN 15-124, Meteorological Codes, Section 5.2.12.

2.9.2. Exercise.  Using the following PIREPs, decode the remarks found in the reports.

ABR  UA /OV ABR130030/TM 1906/FLUNKN/TP HELO/RM IFR VIS LESS THAN 2 MILES OCNL 1/2 MILE


ABR  UA /OV ABR 130017/TM 1918/FLUNKN/TP B206/SK OVCE050-080/WX FV10-15NM/RM BROKE OUT OF FOG PPSN

CMI  UA /OV CMI080020/TM 1925/FL080/TP BE33/TB LGT-MOD/RM WIND GUSTS 24KT

RDU  UUA /OV RDU/TM 1932/FLUNKN/TP B737/RM LLWS 800FT AER 5R -15KT DURD

RDU  UA /OV RDU360020/TM 1830/FL125/TP CARJ/TB MOD FL125-094/RM SMTH BLO FL094

2.10 End of Module Exercises

Objective.   Decode 5 PIREPS with no errors as determined on a go/no go checklist.
Instructions.  Decode each of the following 5 PIREPS.  Write in the information required to fill each applicable section.  The trainer will evaluate the decoding test using a go/no go checklist to determine if you have met the objective.

HIO UA /OV UBG360037 /TM 1635/FL060 /TP C172 /SK BKN-TOP030/OVC100 /WX FV10+;    

Message Type __________  Location __________  Time _________

Flight level __________  Aircraft Type __________  Sky Cover _____________

Flight Weather and/or Visibility ________________________________

Flight Temperature___________  Wind ___________________

Turbulence ____________  Icing  _____________ 

Remarks _______________________________________________________________

________________________________________________________________________

PDX UA /OV BTG329030/TM 1628/FL310/TP B737/TB MOD CHOP DURD 310-307;

Message Type __________  Location __________  Time _________

Flight level __________  Aircraft Type __________  Sky Cover _____________

Flight Weather and/or Visibility ________________________________

Flight Temperature___________  Wind ___________________

Turbulence ____________  Icing  _____________ 

Remarks _______________________________________________________________

________________________________________________________________________

BED UA /OV BED/TM 1608/FL005/TP H25B/TB LLWS +/- 10KT 005-SFC/RM FAP RY29;

Message Type __________  Location __________  Time _________

Flight level __________  Aircraft Type __________  Sky Cover _____________

Flight Weather and/or Visibility ________________________________

Flight Temperature___________  Wind ___________________

Turbulence ____________  Icing  _____________ 

Remarks _______________________________________________________________

________________________________________________________________________

OMA  UA /OV KOMA/TM 1219/FLUNKN/TP DC9/SK OVC027-TOP080/TB LGT CHP/RM DURC;

Message Type __________  Location __________  Time _________

Flight level __________  Aircraft Type __________  Sky Cover _____________

Flight Weather and/or Visibility ________________________________

Flight Temperature___________  Wind ___________________

Turbulence ____________  Icing  _____________ 

Remarks _______________________________________________________________

________________________________________________________________________

RIC UA /OV RIC180150/TM 1500/FL130/TP PA60/IC LGT RIME 130-100/RM DURD INTO RIC LOST AT 100;    

Message Type __________  Location __________  Time _________

Flight level __________  Aircraft Type __________  Sky Cover _____________

Flight Weather and/or Visibility ________________________________

Flight Temperature___________  Wind ___________________

Turbulence ____________  Icing  _____________ 

Remarks _______________________________________________________________

________________________________________________________________________

MODULE 3 – Vertical Consistency
SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s): 13.2

OBJECTIVES:

· OBJECTIVE 1:  Identify the pressure system either as barotropic or baroclinic and the name of the system (cold core high, etc.,) to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

· OBJECTIVE 2: Stack fronts, lows, and highs on a reanalyzed product to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

PERFORMANCE RESOURCES:  

· Will be evaluated after completing the reanalysis of the Module 6 and 7 (17 May 12Z, and 18 May 00Z) packages.

TRAINING TASK(s): 

· Identify system types and whether the system is barotropic or baroclinic.

· Correctly stack fronts, highs, and lows.

TRAINING REFERENCE(s):

· AFMAN 15-129, Aerospace Weather Operations – Processes and Procedures
· AFWA/TN-98/002, Meteorological Techniques
· AWS/FM-82/007, Trough Analysis and Depiction on Upper Air Charts
TASK KNOWLEDGE:

Module 3: Vertical Consistency

3.1. Features

	Parameter
	Explanation

	Baroclinic High
	· thermal advection around the high.

· stacked back with height toward warm air.  1 to 3 degrees between each level.

· will transition from cold side of pfj to warm side.

· forms downstream from long wave ridge and generally moves southeast in the northerN hemisphere.

	baroclinic low
	· thermal advection around low.   warm air advection ahead and cold air advection behind.

· stacks back toward cold air.  Usually 1 to 3 degrees between each level.

· pfj located above the surface low.

· forms downstream of long wave trough and usually moves northeast in n.h.

· forms along a frontal system

· WILL TRANSITION FROM THE WARM SIDE OF THE PFJ TO THE COLD SIDE.

	barotropic high
	generic warm barotropic high



	cold core high
	· MAY HAVE A cold pocket associated with it.

· anticyclonic circulation decreases with height and may have a low above it.

· located on the poleward side of the jet.  (EXCEPTION:  PLATEAU HIGHS MAY FORM ON THE EQUATORWARD SIDE).

· caused by intense surface cooling.

· located in continental polar source region.

· usually associated with clear skies and cold temperatures.

· example:  polar high, plateau high.

	warm core high
	· MAY HAVE A WARM POCKET Associated with IT

· anticyclonic circulation increases with height.

· stacks vertically.

· associated with warm temperatures and fair weather.

· Examples:  subtropical highs, cut-off highs. 

	barotropic low
	generic cold barotropic low



	warm core low
	· MAY HAVE A a low level warm pocket ASSOCIATED WITH IT.

· cyclonic circulation that decreases with height and may have a high above it.

· located on the equatorward side of pfj.

· caused by intense heating.

· vertically stacked but usually not above 10,000 feet, except tropical cyclones.

· examples:  tropical cyclones, heat lows.

	cold core low
	· MAY HAVE a cold pocket in low-MID levels ASSOCIATED WITH IT.

· vertically stacked.

· great vertical extent and cyclonic circulation increases with height.  upper low is usually stronger than low level.

· no fronts associated with it.

· examples:  cut-off low, decaying wave.

· STRONG VORTICITY MAXIMA TYPICALLY FOUND NEAR THE LOW CENTER ON THE VORTICITY CHART

	cold front
	

	inactive (katafront)
	· winds aloft up to at least 700mb are perpendicular to suface front.

· jet stream support is angled toward front.

· shallow slope above 900mb and steep slope close to surface.

· Stacks 1 to 3 degrees between each level, back over the cold air.

· coldest air is well back from front.

· Winds back with passage.

· associated with rapid clearing after frontal passage.

· gradual southwest to northwest wind shift.

· precipitation will usually be ahead of the front,  usually as a squall line up to 150 miles ahead.

· best indicator is drop in dew points.

	active (anafront)
	· winds aloft are more parallel to surface front.

· precipitation will be at and behind front.

· has a shallower slope than inactive.

· Stacks 1 to 3 degrees between each level, back over the cold air.

· jet stream support is parallel to front and over the cold air behind the front.

· sharp temperature drop after frontal passage.

· rapid southwest to northwest wind shift. 

	warm front
	· trailing edge of waa.

· after passage, temperature and dew point will increase.

· after passage, pressure may rise slightly, remain steady, or fall slightly.

· winds veer with passage.

· ahead of the front, winds are usually from the southeast and swing to the southwest after passage.

· fog is often seen ahead of the front.

· with strong waa, expect widescale stratiform precipitation.

· depending on the temperature of the cold air ahead of the front, you may experience snow changing to freezing rain, then changing to rain.

	quasi-Stationary front
	· front slopes over the cold air.

· weak winds aloft and little temperature advection.

· often accompanied by stratiform clouds and precipitation in the cold air.

· often accompanied by cumiliform clouds and precipitation in the warm air.

	cold occlusion
	· Coldest air is behind the occlusion.

· located in the thermal ridge on a thickness chart.

· the occlusion is an extension of the cold front.

· usually associated with a continental polar air mass.

	warm occlusion
	· coldest air is ahead of the occlusion.

· located behind the thermal ridge on a thickness chart.

· extension of the warm front.

· usually associated with a maritime polar airmass.

	Type a occlusion
	· the jet stream crosses over the occlusion.

· THICKNESS LINES REMAIN UNIFORM THROUGH THE OCCLUSION.

· THERE IS A SEPARATION OF THE DEFORMATION ZONE AND BAROCLINIC ZONE CIRRUS.

	type b occlusion
	· the jet stream does not cross the occlusion intact.

· THICKNESS PACKING SPREADS OUT THROUGH THE OCCLUSION.


3.2.  Conclusion
This completes the module on vertical consistency.  You will be evaluated on the vertical consistency portion during the reanalysis evaluations.  Now you will move on to Upper Air analysis.

MODULE 4 – Analyze Upper Air

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s): 13.8

OBJECTIVES:

· OBJECTIVE 1:  Analyze contours, troughs, ridges, height centers, isotherms, and moisture on a 500mb and a 700mb chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist. 

· OBJECTIVE 2:  Analyze contours, troughs, ridges, height centers, isotherms, moisture, and fronts on an 850 mb chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

· OBJECTIVE 3:  Analyze contours, height centers, isotachs, Polar Front Jet, Subtropical Jet, and jet maximums on a 300mb chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

· OBJECTIVE 4:  Analyze positive vorticity advection (PVA), negative vorticity advection (NVA), vorticity minimums, maximums, and vorticity lobes to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

PERFORMANCE RESOURCES:

· 300mb, 500mb, 700mb, and 850mb packages.

· Vorticity Charts

TRAINING TASK(s): 

Analyze 300mb upper air chart for:

· Contours.

· Isotachs.

· Polar Front and Subtropical Jet.

· Jet Maximums.

· Height Centers.

Analyze 500mb and 700mb upper air charts for:

· Contours.

· Isotherms.

· Warm and cold pockets.

· Troughs and ridges.

· Height centers.

· Moisture.

Analyze 850mb upper air chart for:

· Contours.

· Isotherms.

· Moisture.

· Warm and cold pockets.

· Troughs and ridges.

· Fronts.

· Height centers.

· Low-level jet.

Analyze a vorticity chart for:

· Positive and negative vorticity advection.

· Vorticity minimums and maximums.

· Vorticity lobes.

TRAINING REFERENCE(s):
· AFMAN 15-129, Aerospace Weather Operations – Processes and Procedures
· AFWA/TN-98/002, Meteorological Techniques
· AWS/FM-82/007, Trough Analysis and Depiction on Upper Air Charts
TASK KNOWLEDGE:

Module 4: Analyze Upper Air

Subject Area: Analysis

4.1. Features

	Parameter
	Explanation

	Contours
	contours are drawn to connect lines of equal height.  

	troughs
	area where maximum cyclonic turning is occurring

	ridges
	area where maximum anti-cyclonic turning is occurring             

	height centers
	low is point where the lowest height is located, high is point where highest height is located.

	isotherms
	connects points of equal temperature

	warm and cold pockets
	· Warm pocket is an area of warmer temperatures surrounded by colder temperatures

· cold pocket is an area of cooler temperatures surrrounded by warmer temperatures

	Moisture
	areas where dew point depression is 5 degrees or less

	fronts
	usually only analyzed on the 850 mb chart.  indicates the leading edge of an airmass.

	low level jet
	band of strong winds 30 knots or greater WITH A SOUTHERLY COMPONENT at 850 mb.

	isotachs

polar front jet (PFJ)

 sub-tropical jet (STJ)

Jet Maximum
	· isotachs:  lines of equal wind speed

· PFJ and stj:  band of strongest winds

· Jet Maximum:  area of the strongest winds along a jet


4.2. Steps

	Parameter
	Explanation

	pre-analysis step
	· Scan the chart.  try to find major features.

· place continuity on the chart.

· visualize what the chart will look like.  use satellite to help.

	analysis step
	· 200 - 300mb

· isotachs every 20 knots starting with a base of 50 knots in green dashed lines

· Highest wind areas over 50 knots will be analyzed as solid red arrows which are jets

· jet maximums will be shaded in purple with maximum speed indicated in red

· maximum speed will be indicated with a “J” and the maximum wind speed “120”, “J120”

· contours will be analyzed every 120 meters with a base value of 9000 meters.

· high and low height centers in appropriate colors

· 500mb

· contours every 60 meters with a base of 5400 meters in black

· High and low height centers in appropriate colors

· short wave troughs and ridges in black

· isotherms analyzed every 5(C intervals in red dashed lines

· label/shade warm and cold pockets and mark with a red “W” or a blue “k”

· moisture areas with dew point depressions of < 5(C shaded in green

· troughs and ridges in black

· 700 mb

· contours every 30 meters starting with a base of 3000 meters in black

· high and low height centers in appropriate colors 

· isotherms analyzed every 5(C

· label/shade warm and cold pockets

· moisture areas with dew point depressions of < 5(C

· troughs and ridges

· 850 mb

· contours every 30 meters starting with a base of 1500 meters

· high and low height centers in appropriate colors

· troughs and ridges in black

· cold, warm, or occluded fronts in appropriate colors

· isotherms analyzed every 5(C in red dashed lines

· 0(C isotherm in a dashed blue line

· moisture areas with dew point depression of < 5(C shaded in green

· low level jet (winds > 30 knots, SOUTHERLY COMPONENT) indicated with a red arrow

· 925 mb

· contours every 30 meters starting with a base of 750 meters indicated by solid black lines

· high and low height centers in appropriate colors

· troughs and ridges in black

· cold, warm, or occluded fronts in appropriate colors

· isotherms analyzed every 5(c in dashed red lines

· 0(c isotherm in dashed blue line

· moisture areas with dew point depression of < 5(C shaded in green

· low level jet (winds > 30 knots, SOUTHERLY COMPONENT) with a solid red arrow

	post-analysis step
	· Check for errors.

· harden in the chart.


4.3. Analyze a Vorticity Chart

	Parameter
	Explanation

	Positive (PVA) and negative (NVA)  vorticity advection
	· vorticity ADVECTION lobes will have either pva or nva ahead of it and indicates the existence of a trough or ridge at 500mb.  VORTICITY SHEAR LOBES WILL HAVE EITHER PVA OR NVA IN THE FRONT AND EITHER NVA OR PVA IN THE BACK OF IT.

· lobes will be analyzed in black

· shade in pva as red

· shade in nva as blue

	Maximum and Minimums
	· an “x” indicates the center of the positive vorticity or the area where the parcel of air is spinning counterclockwise.  point of maximum upward vertical motion. 

· an “N” indicates the center of the negative vorticity or the area where the parcel of air is spinning clockwise.  point of downward vertical motion. 




	Parameter
	Explanation

	pre-analysis step
	· Scan the chart.  try to find major features.

· visualize what the chart will look like.  use satellite imagery to help.

	analysis step
	· Place vorticity lobes (troughs and ridges)

· shade in PVA and NVA areas

	post-analysis step
	· Check for errors.

· harden in the chart.


4.4. Exercise Instructions

Complete the Upper Air Exercise charts using the guidelines listed above in sections 4.1. – 4.3.
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MODULE 5 – Analyze Surface Charts

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s):  13.7

OBJECTIVE:   Analyze isobars, troughs, fronts, pressure centers, isotherms, on a surface chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.   
PERFORMANCE RESOURCES:

Locally produced charts or supplied charts.

TRAINING TASK(s): 

Analyze a surface chart to include:

· Isobars

· Pressure centers

· Isotherms

· Fronts

· Troughs

TRAINING REFERENCE(s):
· AFMAN 15-129, Aerospace Weather Operations – Processes and Procedures
· AFWA/TN-98/002, Meteorological Techniques
· AWS/FM-600/009, The Local Area Work Chart
· 5WW/FM-89/001, Mesoscale Analysis and Forecasting
TASK KNOWLEDGE:

Module 5: Analyze Surface Charts

Subject Area: Analysis

5.1. Features

	Parameter
	Explanation

	isobars
	· line of equal pressure 

· Attempt to draw isobars with the wind flow

· FRICTION WILL CAUSE WINDS TO BACK (TURN COUNTER-CLOCKWISE) AND MUST BE CONSIDERED WHEN DRAWING ISOBARS.



	pressure centers

and

fronts
	· Highs are placed where the pressure is higher than the surrounding pressures.

· Lows are placed where the pressure is lower than the surrounding pressures.

· fronts are placed at the edge of airmasses



	isotherms
	· Line of equal temperature.

· analyze isotherms every 5(, starting with a base of 0.

· does not have to flow with wind.



	isodrosotherms
	· line of equal dew point temperature.

· analyze isodrosotherms every 5(, starting with a base of 50.

· does not have to flow with wind.



	troughs
	· analyze in areas of maximum cyclonic turning, includes:  post frontal , cold over warm AND  discontinuity line. 



	continuity
	· Place continuity from last chart set to identify trends and movements




5.2. Steps

	Parameter
	Explanation

	pre-analysis step
	· Scan the chart.  try to find major features.

· place continuity on the chart.

· visualize what the chart will look like.  use satellite imagery to help.

	analysis step
	· draw isobars in black every 4 mb base of 1000 mb

· locate, place, and label high and low pressure centers in appropriate colors

· locate and place warm, cold, occluded, stationary fronts and troughs in appropriate colors

	post-analysis step
	· Check for errors.

· harden in the chart.


5.3. Conclusion
This concludes the module on surface analysis.  Your trainer will give you the chance to practice on the charts below.

1.  On the chart labeled Surface Chart, analyze for isobars and pressure centers.

2.  The chart labeled isotherms, analyze for the isotherms.

[image: image28.png]I.s;otlzerms

) 5 i y

4o w\) Lok 'A/:;lw.; jﬂff

wpe © Loow et T e
T e Tl VORE o

5 xox:j%& && S f?k’“i o

e Okoﬁok g}xﬁig. K'L"JBL.)‘,>

\O% £ LS
; =y

% g

Lo #






[image: image29.png]3u‘HJ/697;02 ““45.92 'NE 5,

—\ g2u 5

2937
57403

ST
gaf—,fi e

. 20230\ 39. 950 T, 9sJ
/“,3 fgssag 313 WO D- A
32404 T30

_-'4&34_110

F o 5 T
;§>\
-zu 944

DO4S .. 300MB ANALYSIS HEIGHTS/ISOTACHS VALID 00Z FRI 18 MAY 20'01 ) ¥ w::/‘:iwip‘:!!i’:iém





MODULE 6 – Reanalyze Computer Products, Surface

SUBJECT AREA: Analysis

CFETP/STS REFERENCE(s):  13.12.1.

OBJECTIVE:  Given a computer analyzed surface chart, reanalyze the chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.
PERFORMANCE RESOURCES:  

· Charts are part of the computer analyzed chart packages for 17 May 12Z, 18 May 00Z.  Will be given the surface charts from those packages.

TRAINING TASK(s): 

Reanalyze a surface chart to include:

· Reanalyzed isobars.

· Reanalyzed pressure centers.

· Reanalyzed fronts.

TRAINING REFERENCE(s):
· AFMAN 15-129, Aerospace Weather Operations – Processes and Procedures
· AFWA/TN-98/002, Meteorological Techniques
· AWS/FM-600/009, The Local Area Work Chart
· 5WW/FM-89/001, Mesoscale Analysis and Forecasting
TASK KNOWLEDGE:

Module 6: Reanalyze Computer Products, Surface

Subject Area: Analysis

6.1. Features

	Parameter
	Explanation

	isobars
	· computer generated isobars are smoothed out.  reanalysis could show small features the computer missed.

	pressure centers
	· computer places highs and lows.

· often the computer will place centers outside of the cyclonic or anticyclonic wind flow.

· computer will not place centers at the lowest or highest pressures as warranted. 

	Fronts
	· a computer analysis may place a front based on the best placement area, but it may not be exactly right.

· wrong placement of the surface low.


6.2. Steps

	Parameter
	Explanation

	pre-analysis
	· scan chart for the overall analysis.

· check satellite and radar before beginning the actual reanalysis.

	analysis
	· reanalyze the isobars in black.  look for small features the computer may have smoothed over.  do not reanalyze the entire isobar, only the portion that needs to be adjusted.

· Reanalyze the cold front in blue, warm front in red, occluded front in purple, stationary front in alternating red and blue.

· reanalyze pressure centers.  move them if you need to and highlight them in the appropriate colors.  If you do not highlight a center, it will be assumed that you did not believe it exist.

	post-analysis
	· check for errors.

· harden in chart.


6.3. Conclusion

This concludes this module.  You will exercise the surface reanalysis after the next module.  At that time you will be given an entire package to reanalyze, including the surface chart.  Do your best and ask questions for clarity.  You may use this booklet as reference as you go.

For the surface charts, follow the instructions in section 6.2. above.  

MODULE 7 – Reanalyze Computer Products, Upper Air

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s): 13.12.2.

OBJECTIVE:  Given a computer analyzed upper air charts, reanalyze the chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.
PERFORMANCE RESOURCES:  

· Computer analyzed packages, 17 May 12Z, 18 May 00Z.

TRAINING TASK(s): 

Reanalyze a 300mb chart to include:

· Reanalyze isotachs.

· Polar Front Jet.

Reanalyze a 500mb, 700mb, and 850mb chart to include:

· Contours

· Isotherms

· Height Centers

· Troughs and Ridges

· Warm and cold pockets

· Moisture areas

TRAINING REFERENCE(s):
· AFMAN 15-129, Aerospace Weather Operations – Processes and Procedures
· AFWA/TN-98/002, Meteorological Techniques
· AWS/FM-600/009, The Local Area Work Chart
TASK KNOWLEDGE:

Module 7: Reanalyze Computer Products, Upper Air

Subject Area: Analysis

7.1. Features

	Parameter
	Explanation

	Contours and isotherms
	· computer generated contours and isotherms are smoothed out.  reanalysis could show small features the computer missed.

	height centers
	· a computer analysis will place one or more height centers based only on the highest HEIGHT.

· notice below the reanalysis placed the high quite a distance from where the computer placed it.

	isotachs
	· do not automatically rely on the computer analyzed product.  notice the difference in isotachs.  this could effect turbulence forecasting.


7.2. Steps

	Parameter
	Explanation

	pre-analysis
	· scan chart for the overall analysis.

· check satellite and radar before beginning the actual reanalysis.

	analysis
	· 200mb and 300mb charts

· reanalyze the contours in black, solid lines every 120 meters with a base of 9000 meters.

· reanalyze isotachs in green dashed lines, 20 knots, starting with a minimum speed of 50 knots.

· Jet maximum will be shaded in purple with the maximum speed written in as “J120”

· jet core is analyzed in a solid red arrow

· reanalyze height centers positions and highlight in the appropriate colors.  if the center is not highlighted, it is assumed it is not believed to be present.

· 500mb chart

· Reanalyze contours in solid, black lines every 60 meters with a base of 5400 meters.

· Reanalyze height centers positions and highlight in the appropriate colors.  if the center is not highlighted, it is assumed it is not believed to be present.

· Troughs and ridges will be analyzed where they should be, in black, and the appropriate symbol.

· isotherms will be reanalyzed in red, dashed lines starting every 5(C starting at 0(C.

· the 0(C isotherm will be reanalyzed in a blue, dashed line.

· moisture will be analyzed in a green, shaded area surrounding dew point depressions of <5(C.

· 700mb chart

· Reanalyze contours in solid, black lines every 30 meters with a base of 3000 meters.

· Reanalyze height centers positions and highlight in the appropriate colors.  if the center is not highlighted, it is assumed it is not believed to be present.

· Troughs and ridges will be analyzed where they should be, in black, and the appropriate symbol.

· isotherms will be reanalyzed in red, dashed lines starting every 5(C starting at 0(C.

· the 0(C isotherm will be reanalyzed in a blue, dashed line.

· moisture will be analyzed in a green, shaded area surrounding dew point depressions of <5(C.

· 850 mb chart

· Reanalyze contours in solid, black lines every 30 meters with a base of 1470 meters.

· Reanalyze height centers positions and highlight in the appropriate colors.  if the center is not highlighted, it is assumed it is not believed to be present.

· Troughs and ridges will be analyzed where they should be, in black, and the appropriate symbol.

· isotherms will be reanalyzed in red, dashed lines starting every 5(C starting at 0(C.

· the 0(C isotherm will be reanalyzed in a blue, dashed line.

· moisture will be analyzed in a green, shaded area surrounding dew point depressions of <5(C.

· cold front will be in blue, warm will be red, occlusion will be in purple.  the pips or half moons will be unfilled to indicate an upper front. 

	Post analysis
	· check for errors.

· harden in chart.


7.3. Conclusion

This concludes this module.  Your trainer will now give you the chance to practice and to complete the performance portion of this section.  Do your best and ask questions for clarity.  You may use this booklet as reference as you go.

Use the 17 May 12Z and 18 May 00Z charts and images found below.  Use the criteria listed in section 7.2. above.
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MODULE 8 – Analyze Thickness

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s): 13.9.

OBJECTIVES:

· OBJECTIVE 1: On a thickness chart, analyze for warm air advection, cold air advection, frontal locations, and the Polar Front Jet to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

· OBJECTIVE 2: Using a Skew-T, determine the thickness of the 1000-500mb layer and the 850-500mb layer, to the satisfaction of the evaluator as indicated by a Go/No Go checklist. 

· OBJECTIVE 3: Using RAOB data, determine the thickness of the 1000-500mb layer and the 850-500mb layer, to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

PERFORMANCE RESOURCES:

Thickness charts, Skew-t, and RAOB data.

TRAINING TASK(s): 

Analyze the thickness chart for features including:

· Warm and cold air advection.

· Fronts.

· Polar Front Jet.

Analyze thickness on a Skew-T:

· Thickness between 1000-500mb levels.

· Thickness between 850-500mb levels.

Analyze thickness using RAOB Data:

· Thickness between 1000-500mb levels.

· Thickness between 850-500mb levels.

TRAINING REFERENCE(s):
· AWS/TR-79/006 Revised, The Use of the Skew-T, Log P Diagram in Analysis and Forecasting.
TASK KNOWLEDGE:

Module 8: Thickness

Subject Area: Analysis

8.1. Thickness Chart

8.1.1.  Features

	Parameter
	Explanation

	Warm air advection (WAA)
	· WAA is when warm air moves in and replaces cold air.

· when the THICKNESS LINES ARE PERPENDICULAR TO THE wind flow AND ADVECTING HIGHER THICKNESS VALUES INTO THE AREA waa IS occurring.

· the more perpendicular the isobars are to the thickness lines the stronger the advection.

	cold air advection (CAA)
	· CAA is when cold air moves in and replaces warm air.

· when thickness lines are perpendicular to THE WIND FLOW AND ADVECTING LOWER THICKNESS VALUES INTO AN AREA, Caa IS occurring.

· the more perpendicular the isobars are to the thickness lines the stronger the advection.

	fronts
	· place the warm front to the rear of the waa and the cold front ahead of the caa.

· COLD, WARM, AND STATIONARY FRONTS WILL BE LOCATED ON THE WARM SIDE OF THE TIGHTEST THICKNESS PACKING AND BE MORE OR LESS PARALLEL TO THE THICKNESS LINES.

	polar front jet (pfj)
	· the pfj is placed in the tightest thickness packing.

· do not use the isobars for the flow, but use the thickness lines.

· THE PFJ WILL BE NEARLY PARALLEL TO THE THICKNESS LINES WITH VERY LITTLE CROSSING IN MOST AREAS.

· aDJUSTMENTS WILL NEED TO BE MADE AS THE LOCATION OF THE TIGHTEST THICKNESS GRADIENT CHANGES.




8.1.2.  Steps

	Parameter
	Explanation

	step 1
	· scan chart for advection areas.

· look for thickness gradient.

	step 2
	· locate flow and areas of thickness advection.

· decide if cold or warm advection and shade appropriately.

· place jet in tightest thickness packing.

· place warm, cold, and occluded fronts.

	step 3
	· check for errors.

· harden in chart.


8.1.3. Thickness exercise

At this point you will be completing an exercise on analyzing for thickness.  You will be given a series of charts to analyze.  Use the following guidelines:  CAA in blue, WAA in red, jet in black, cold front in blue, warm front in red, occluded front in purple.
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8.2. Other Thickness Analysis

8.2.1.  Using the Skew-T to determine thickness

	Parameter
	Explanation

	1000-500mb thickness on a skew-t
	to find the 1000-500mb thickness, subtract the 1000mb height from the 500mb height.



	850-500mb thickness on a skew-t
	to find the 850-500mb thickness, subtract the 850mb height from the 500mb height.




8.2.2.  Using RAOB Data to determine thickness

	Parameter
	Explanation

	raob data
	USUS50 KWBC 101200 CCA

TTAA 60121 72634 99961 15247 19011 00108 ///// ///// 92775 15261 22543 85488 11457 23546 70073 01323 22535 50567 18115 24039 40730 29720 25539 30928 46730 27037 25047 55931 26562 20187 62937 29591 

15367 54961 27511 10625 55764 24515 88197 63536 29587 77199 29591 43148 51515 10164 00001 10181 10194 22542 23033=

500mb height – 1000mb height = thickness

5670m – 108m = 5562m  

72694 TTAA 60121 72694 99016 04405 36003 00191 06016 01007 92828 04634 04508 85515 03466 29509 70086 01069 30535 50570 17164 29553 40734 28762 29060 30934 43761 29062 25054 53759 29060 20193 63758 

29065 15374 55359 28061 10630 60759 28528 88205 64158 29567 77207 29568 41911 51515 10164 00016 10194 00508 30524=

500mb height – 850mb height = thickness

5700m – 1515m = 4185m


8.2.3. Thickness Exercise using the Skew-T.

Using the exercise package given to you, determine the thickness for each of the levels discussed.  Find the thickness of the 1000-500mb level, and the 850-500mb level.  Place the thickness in the blanks provided below.  Once you have completed the exercise in 8.2.4., give the exercises to the trainer to be evaluated.
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8.2.4.  Thickness exercise using RAOB data.

Use the RAOB data below to determine the thickness for each of the reports listed.  Find the thickness of the 1000-500mb level, and the 850-500mb level.  Place the thickness in the blanks provided beneath each RAOB.  Once completed, give to the trainer to be evaluated.

66121 72261 99973 23056 11009 00071 ///// ///// 92756 23058 17522 85494 22663 22518 70149 10267 29017 50583 10774 26520 40750 23170 26531 30954 38564 26058 25079 43963 27094 20224 56359 26597 15402 67758 28559 10648 69558 28527 88150 67758 28559 77173 27603 41848 51515 10164 00052 10194 18520 28014=

1000-500mb
____________________

850-500mb ___________________

66121 72558 99965 16856 34002 00033 ///// ///// 92712 22066 05522 85441 17659 07506 70081 08659 28023 50577 07961 25527 40745 21957 28527 30950 37358 29537 25074 47359 28034 20217 59956 30533 15392 71750 28542 10637 66964 29016 88146 72950 28538 77999 51515 10164 00004 10194 05014 23514=


1000-500mb
____________________

850-500mb ___________________

MODULE 9 – Analyze Streamlines

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s): 13.10

OBJECTIVE: Analyze for asymptotes, confluent asymptotes, diffluent asymptotes, cusp, vortices, neutral points, to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

PERFORMANCE RESOURCES: 

Chart package supplied including upper air charts and satellite pictures.

TRAINING TASK(s): 

Analyze a chart including:

· Asymptotes.

· Confluent Asymptotes.

· Diffluent Asymptotes.

· Cusp

· Vortices

· Neutral Points

TRAINING REFERENCE(s):
· AFMAN 15-129, Aerospace Weather Operations – Processes and Procedures
· AFWA/TN-98/002, Meteorological Techniques
· AWS/TR-95/001, AWS TR-240, (Updated), Forecasters Guide to Tropical Meteorology

· 1WW/FM-89/003, Streamline-Isotach Analysis

· 7WW/FM-90/007, Operational Uses of Streamline Analysis

TASK KNOWLEDGE:

Module 9: Streamline

Subject Area: Analysis

9.1. Features

	Parameter
	Explanation

	Asymptote
	· Parallels wind flow.

· heads and tails placed on asymptote

· never cross each other.

· evenly spaced about 1 inch apart.

	Confluent Asymptote
	· Placed along axis of confluence.

· asymptotes should merge smoothly.

· section showing confluence is colored red.

	diffluent asymptote
	· Placed along axis of diffluence.

· asymptotes should diverge smoothly.

· section showing diffluence is colored blue.

	cusp
	· area where winds diverge and then converge downstream. 

	Vortices
	· May be cyclonic or anticyclonic

· streamlines will converge into a cyclone (low center)

· Streamlines will diverge out of an anti-cyclone.

	neutral points
	· Point where convergers and divergers appear to intersect.

· indicates a col area.  make sure winds are calm or light and variable in the col area. 


9.2. Steps

	Parameter
	Explanation

	pre-analysis step
	· Scan the chart.  try to find major features.

· place continuity on the chart.

· visualize what the chart will look like.  use satellite to help.

	analysis step
	· sketch streamlines around the major features.

· draw flow out of anti-cyclones

· draw flow into cyclones.

· do not attempt to draw through every data point.

· Confluent asymptotes and cyclones are red

· divergent asymptotes and anti-cyclones are blue

· all other asymptotes are black

	post-analysis step
	· Check for errors.

· harden in the chart.


9.3. Conclusion and Exercise

This concludes this module.  Complete a streamline on the charts below.  Once you complete the charts and/or satellite images, give them to your trainer for evaluation.  Use the steps found in section 9.2.  
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MODULE 10 – Analyze MetSat

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s):  13.4.2., 13.4.3., and 13.4.6.

OBJECTIVES:     

· OBJECTIVE 1:  On satellite images, analyze features to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

· OBJECTIVE 2:  On satellite images, analyze wind flow to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

PERFORMANCE RESOURCES: 

Supplied satellite images.

TRAINING TASK(s): 

Analyze satellite images to include:

· Fronts

· Pressure centers, upper troughs and ridges.

· Polar Front and Sub-Tropical Jets.

· Wind flow.

TRAINING REFERENCE(s):
· AWS/TN-88/001, Satellite Imagery Interpretation for Forecasters, (also known as Weather Service Forecasting Handbook No. 6)

· 3WW/TN-81/001, Satellite Interpretation, 28 Dec 81.

· AWSTR 212, Application of Meteorological Satellite Data in Analysis and Forecasting

· 1WW/TN-83/001, MetSat User’s Guide

· 1WW/TN-84/001, MetSat Imagery Interpretation Guide

· The GOES User’s Guide

· NOAA/TN-NWS/SR 103, Weather Satellite Interpretation

TASK KNOWLEDGE:

Module 10: MetSat

Subject Area: Analysis

10.1. Features

	Parameter
	Explanation

	baroclinic leaf
	· Associated with frontogenesis and cyclogenesis aloft.

· may change fast or slow and requires deligent metwatch of the cloud system.

	Surface low placement
	· Initial stage:  low is located halfway into the cloud pattern from the inflection point in the frontal band.

· intensification stage:  low will translate along back edge of comma head.

· mature stage:  low will be on the upstream edge of the corticity comma cloud, beneath the upper-level dry slot, just east of the defromation zone cloud system.

· dissipation stage:  low is placed in the swirl of low clouds within the upper-level dry slot with fragmented upper-level cloudiness vertically stacked over the surface low.

	Comma cloud system
	· baroclinic zone:  found in areas of strong thermal contrast.  strong vertical motion is present resulting in large cloud shields.  

· vorticity comma cloud:  results from strong upward vertical motion in an area of cyclonic turning and pva.  appears as highly textured mid and low level convective clouds.  

· deformation zone:  reaches along the axis of dilatation of the upper level deformation zone.  forms to the northwest of the upper level low.  these clouds are made up the same way as the baroclinic zone clouds but are usually lower, thus cirrus clouds are lower and warmer.

	ridge location
	· sun glint occurs because water is, for the most part, calm, which usually occurs in high pressure areas.

· in area of sun glint, watch for the knotches in the glint.

· low level ridge is placed at the edge of the cloud fingers at the edge of the baroclinic zone.

	surface high location
	· low clouds move in the flow around a surface high.

· notice in these pictures the anticyclonic flow.

· the high would be placed in the Gulf of Mexico based on the images below.

	placement of fronts.
	· cold front:  the cold front is placed at the back edge of the cloud mass.

· warm front:  May be hard to place.  find the notch located on the warm side of the baroclinic zone.

· occluded front:  Located on the back side of the comma cloud.

	stationary front
	· located on the equatorial side of the cloud band.  Over water place the front on the rope cloud.

· On Water vapor, find the deformation zone of the jet in relation to the front.  Where the jet turns north (indicated by the yellow arrow below) will mark the point where a stationary front exist to the south.

	Placement of shortwave trough and ridge
	· trough will be placed on the rear edge of the cloud area.  ahead of the trough is the maximum upward vertical motion and the most clouds.

· The ridge will be placed on the leading edge of the cloud area.  this is the area of downward vertical motion and a lack of clouds.

	placement of polar front jet
	· place the jet on the poleward edge of the cirrus streak.

· lee of the mountain cirrus may be used to locate the jet location.

· place the jet about 1( poleward of the cirrus shield.

	placement of sub-tropical jet
	· place the jet on the poleward top of the transverse banding.


10.2. Steps

	Parameter
	Explanation

	scan
	· look over each type of imagery.  Evaluate vis, ir, and wv for overall patterns and cloud systems.



	analyze
	· analyze the satellite picture to determine the evolution of cloud systems.

· find meteorological features indicated on imagery

· evaluate wind flow based on the imagery.


10.3. Conclusion and Exercise

This concludes this module.  Analyze the following satellite pictures using the instructions with each picture.  When you complete the analysis, the trainer will evaluate your work.
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Slide 1.  Determine the wind directions in the 3 areas above.  Write the direction, either in degrees (180() or direction (SW) in the following spaces.

A___________________
B_____________________
C____________________

[image: image16.png]



Slide 2.  What is the wind direction and what is the name of this phenomenon?  Direction ________________  Name____________________________________
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Slide 3.  Analyze the satellite picture.  Analyze for the PFJ, cold front, warm front, occlusion, stationary front, lows, and highs. 
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Slide 4.  Analyze the satellite picture.  Indicate where the deformation zone, vorticity comma cloud, upper low, vorticity maximum, and the baroclinic zone are located. 
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Slide 5.  Analyze for the PFJ and the STJ.
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Slide 6.  Analyze for the low, vorticity comma, and identify the type weather occurring in the picture above.

MODULE 11 – Analyze Severe Convective Parameters

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s):  13.13.1.

OBJECTIVES:

· OBJECTIVE 1:  Analyze thermal ridge on a 850mb chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

· OBJECTIVE 2:  Analyze dry air intrusion on a 700mb chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

· OBJECTIVE 3:  Analyze height falls on a 500mb chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

PERFORMANCE RESOURCES:  

· 850mb, 700mb, 500mb charts.

TRAINING TASK(s): 

Analyze the following upper air features:

· 850mb Thermal Ridge
· 700mb Dry Air Intrusion
· 500mb Height Falls
TRAINING REFERENCE(s):
· AFGWC TN-79/002, Training Guide for Severe Weather Forecasters  

· AWSTR 200 (Revised, 25 Feb 75), Notes on Analysis and Severe-Storm Forecasting Procedures of the Air Force Global Weather Central.
TASK KNOWLEDGE:

Module 11: Analyze Severe Convective Parameters

Subject Area: Analysis

11.1. Features

	Parameter
	Explanation

	850mb

thermal ridge
	Location of the 850mb thermal ridge with respect to the 850mb moisture axis is a key factor in thunderstorm severity and chances of tornadoes. 

	700mb 

dry air intrusion
	axis of demarcation in wind flow from significantly dryer air (Dewpoint Depressions >6(C or rH <50%) to moist air in flow. 

	500mb

height falls
	· used to identify location and movement of long and short wave troughs and approximate areas of maximum positive vorticity.

· draw isopleths starting at –30M at intervals of 30m.  for areas of strong height falls (>180M), start at –60m and use intervals of 60m.  Mark height fall center with an x.


11.2. Steps

	Parameter
	Explanation

	pre-analysis step
	· scan chart.  try to find areas of highest where parameters are either highest or lowest.

· place continuity on chart.

· visualize what chart will look like.

	analysis step
	· 850mb 

· analyze isotherms every 2(C

· Mark thermal ridge with red dots

· Mark all low level jets with solid red arrows

· Mark 700mb dry air intrusion with a brown dashed line

· 500mb

· analyze heights for every 30m change to find height falls and mark an X in the center

· analyze isotherms every 2(C and indicate the thermal (cold) trough and depict with a broken cold front.

	post-analysis step
	· check for errors.

· harden chart.


11.3. Conclusion

This concludes this module on severe convective weather.  You will be given an exercise at the conclusion of Module 12 to analyze severe parameters.  The trainer will give instructions to you.

MODULE 12 – Analyze Severe Non-Convective Parameters

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s): 13.13.2.

OBJECTIVES:  

· OBJECTIVE 1:  Analyze isallobars on a surface chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

· OBJECTIVE 2:  Analyze maximum wind band on a 700mb chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

· OBJECTIVE 3:  Analyze thermal pockets on a 200mb chart to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

PERFORMANCE RESOURCES: 

· 200mb, 700mb, and surface charts.

TRAINING TASK(s): 

Analyze the following surface and upper air features:

· Surface Isallobars
· 700mb Maximum Wind Band
· 200mb Thermal Pockets
TRAINING REFERENCE(s):
· AFGWC TN-79/002, Training Guide for Severe Weather Forecasters
TASK KNOWLEDGE:

Module 12: Analyze Severe Non-Convective Parameters

Subject Area: Analysis

12.1. Features

	Parameter
	Explanation

	Surface isallobars
	· used to assist in determining cold frontal positions, pressure gradient tendencies, and strength and speed of surface features.

· draw isALLOBARS starting at (1mb at intervals of 1mb. 

· for areas of strong PRESSURE RISES/FALLS (>6Mb), start at (2mb and use intervals of 2mb.

· Mark PRESSURE RISE CENTER WITH A BLUE ( AND THE PRESSURE FALL CENTER WITH AN ORANGE(.                  

	700MB

MAximum wind band
	· used, in combination with 850mb low-level jet, to determine strength and location of potential non-convective winds.  INDENTIFY ALL MAXIMUM WIND BANDS OF (30 kts. 

· draw maximum wind band using a brown line with an arrow on the downwind end.
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200MB

thermal pockets
	· used, in conjunction with 700mB thermal advection, to determine heavy snowfall threat area using cook method.

· isopleth warm and cold pockets with a ((((( line.  label warm pocket with a W and cold pocket with a blue k.  (shading optional)


12.2 Steps

	Parameter
	Explanation

	pre-analysis step
	· scan chart.  try to find areas where parameters are either highest or lowest.

· place continuity on chart.

· visualize what chart will look like.

	analysis step
	· analyze for surface isallobars. 

· analyze for 700mb maximum wind band and mark all maximums of > 30 knots with a solid brown arrow.

· analyze isotherms every 5(C for 200mb warm and cold pockets.

	post-analysis step
	· check for errors.

· harden chart.


12.3.  Conclusion

This concludes this module on severe non-convective weather.  In this module you learned how to analyze the surface isallobars, 700mb maximum wind band and the 200mb warm and cold pockets.  These are used in conjunction with the other parameters you have learned early on.  Now you will be given the chance to exercise and show your knowledge.  Your trainer will give you the exercise and the instructions.
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MODULE 13 – Analyze Radar Features

SUBJECT AREA: Analysis
CFETP/STS REFERENCE(s):  13.19.

OBJECTIVES:

· OBJECTIVE 1:  Analyze radar products and identify meteorological features to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

· OBJECTIVE 2:  Analyze wind direction and speed using a velocity product to the satisfaction of the evaluator as indicated by a Go/No Go checklist.

PERFORMANCE RESOURCES:  

· Velocity products.

· Reflectivity products.

TRAINING TASK(s): 

· Analyze and evaluate wind direction and speed.

· Analyze for meteorological features and identify potential weather associated with the features.

TRAINING REFERENCE(s):
· Legacy QTP: Weather Radar
· FMH-11 Part C, WSR-88D Products and Algorithms
· FMH-11 Part D, WSR-88D Unit Description and Operational Applications
TASK KNOWLEDGE:

Module 13: Analyze Radar Features

Subject Area: Analysis

13.1. Features

13.1.1.  Velocity

	Parameter
	Explanation

	Wind direction and speed
	· Wind direction is found by drawing a line from the rda to a point on the zero line.

· Draw an arrow perpendicular to the line from inbound to outbound velocities.

· this gives you the wind direction at different heights.

· point “A” shows a wind direction of 240 degrees.

· wind speed is found by finding the inbound speed at the same level that you found the direction at.

	waa advection
	· waa is seen as an “s” in the zero isodop.  the “s” indicates a veering of the wind with height.

	caa advection
	· Caa is seen as a backward “s” in the zero isodop.  the backward “s” indicates a backing of the wind with height and caa.


13.1.2. Reflectivity

	Parameter
	Explanation

	stratiform, convective precipitation and frontal analysis
	· look for stratiform precipitation, north of the warm front and wrapping around the low.

· convective precipitation is more prevalent along the cold front.

	Bright Band
	· Also is the melting level.

· indicates the freezing level.

	outflow boundary
	· moves away from the thunderstorm.

· if boundary intersects another boundary potential for thunderstorm development is good.

	squall line
	· squall lines move as an organized line of thunderstorms usually associated with a upper trough or a cold front.

	gust front
	· gust front is the leading edge of cold winds moving away from a single or multiple thunderstorms. 

	line echo wave pattern
	· a lewp is potentially a severe weather producer.

· expect hail, high winds and tornadic activity to be associated with a lewp.

	bow echo
	· a line of thunderstorms where straight-line winds often occur at the crest of the bow and circulations may form at the ends of the line, often leading to tornadic activity.

	v-notch
	· the v-notch is downstream of the storm core.

· as the environmental wind flows to the storm core, it is directed to each side of the intense storm forming an area of decreased reflectivity.

	hook
	· the hook is the precipitation wrapping around the tornado.

· tornado is not the hook but the tornado is inside of the hook.

	wer/bwer
	· to locate a wer, cut a cross-section through the storm to be evaluated.

· look for the weak echo region and determine the strength of the wer.

· double check the wer by looking at the tilt of the storm.

· the bwer may also be found using the cross-section through the storm you are evaluating.  

· Look for the mid level overhang on reflectivity products also.  this will give you the 3-d look needed to make a good analysis of the storm. 

	meso
	· has velocities of 40 knots or greater.

· should be evident through 2 complete volume scans.

· vertical depth should be 10,000 or greater.

	hail
	· the hail spike is a great indicator of hail in the storm.  as the hail is thrown up into the cell, the spike is obvious on a reflectivity cross-section.


13.2. Steps

	Parameter
	Explanation

	reflectivity products
	· evaluate the overall picture using reflectivity products.

· after an assessment, refine your evaluation to particular areas of interest.

· begin evaluating particular storms that are in your area of concern.

· check for severe and non-severe signatures. 

	velocity products
	· evaluate the velocity patterns and assess the overall situation.

· refine your assessment to particular areas of interest.

· check for severe and non-severe signatures.

	cross sections
	· once a check reveals a storm of interest, cut a cross section to look for WEr/bwer and velocity patterns inside the storm.


13.3. Conclusion

This concludes this module of the QTP.  On the following radar products, analyze for the features indicated for each product.  After you have completed the radar analysis your trainer will evaluate the analysis.
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Point A.  On the reflectivity product above, determine the feature at point A.  On the following lines, tell what the feature is and the type weather you may forecast for if you were in Augusta, GA.
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Point B.  On the reflectivity product above, determine the type weather you would forecast for the Atlanta area for the next hour.
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Point C.  Using the velocity product above, determine the wind direction and range of speeds at point C.

Point D.  Using the velocity product above, determine the wind direction and range of speeds at point D.
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Point E.  Using the velocity product above, determine the overall flow in the area of point E.

Point F.  Using the velocity product above, determine the flow in the area of point F.
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Point G.  Using the velocity product above, determine the wind direction and range of speeds at point G.

Point H.  Using the velocity product above, determine the wind direction and ranges of speed at point H.
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Point I.  Using the velocity product above, determine the overall flow at the points indicated by the points of the arrows.

Conclusion

This completes Block I, Analysis.  This does not complete all your analysis training because new tools and techniques are always being found and you will need to continue your training to stay on top of the “analysis world”.  Remember, a forecast is only as good as the analysis that preceded it.  Good luck and work hard to be the best analyst you can be. 
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