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1.0 INTRODUCTION 

" ... today's airline pilot fmds him/herself highly challenged to determine an optimum routing during 
hazardous weather. High emphasis is placed on a pilot's ability to accurately determine the effects of adverse 
weather on his or her intended route of flight." (Massey, 1989). This challenge of planning and conducting flight 
operations during adverse weather extends to all classes of aviation and to all categories of pilots. 

The National Weather Service and the Federal Aviation Administration have on-going long-range 
programs to improve the aviation weather data acquisition, analysis, and dissemination systems (Tomlinson 89, 
and FAA 87). These programs are already increasing the quantity of data readily available to the pilot and will, 
in the future, provide even more and higher quality weather observations and forecasts. With these increases, 
it is becoming apparent that more attention needs to be paid to exactly what weather data pilots actually need, 
how it will be provided, and how it will be displayed. Thus Sprinkle, 1989, states that " ... the detection and 
warning phases ... are somewhat more in hand ... than the fmal dissemination of that vital product..." and McCarthy, 
1989, concludes that " ... in a revolutionized weather [information] system, we must bring weather hazard forecast, 
detection, and warning to a point where pilot decision-making takes weather completely into account. .. At the 
very least, decision-making in the cockpit must he aided by expert system computers that reduce flight options 
to several clear cut choices ... " 

The current defmition of the pilots' weather information requirements is contained in the FAA's 
Aviation Weather System Plan (A WSP), 1985. This document indicates that the inflight pilots' needs are met 
by 1) ground radio voice broadcasts 2) ground radio voice replies to voice radio requests by the inflight pilot, 
and 3) in the future by the Mode S Request Reply Data Link System. Since the A WSP was published, other 
uplink systems which provide weather support have appeared. These include 1) the ACARS Request/Reply 
system for displaying alphanumeric weather data discussed in McCarthy, 1986; 2) a commercially available 
broadcast system for displaying a single ground weather radar map via an FM subcarrier uplink (Aviation 
Consumer, 1987), and 3) a system for providing NWS graphics in the cockpit via a facsimile link through an 
airborne telephone (Flying, 1988). Further, in August 1990, the FAA convened a Future System Design Working 
Group to develop a high-level description of the future air traffic management system (ATM). In their report, 
the group noted that the FAA's current modernization efforts ... "do not fully address the need for and the 
possibilities for enhanced aviation weather services in such areas as: ... the dissemination of weather products 
tailored to the particular needs of National Airspace System (NAS) end users ... and that the direct dissemination 
of weather information to users will be an increasingly important objective of the future weather system, with 
emphasis on air/ground data link." (FAA 90). These recent developments and the FAA's proposed future air 
traffic management system are all responding to a real and pressing need for cockpit display of near real-time 
alphanumeric and graphical weather information. 

In the future, any cockpit weather display system will have access to much more data as noted above. 
Because of the expected volume and value of such data, future systems should consider methods of providing 
the relevant data to the cockpit on an automatic basis, with little effort required by the pilot, and should display 
the data in operationally oriented parameters that relate directly to the decisions the pilot makes in flight. 
Ultimately, expert system technology should be applied to aid the pilot in assimilating these data. 

This report examines the pilot decision-making process for each phase of a flight, identifies the weather 
data needed, how they are used, and provides a systematic definition of the pilots' weather information 
requirements. This report also compares these weather data requirements with the capabilities of the current 
system, and indicates an approach to the defmition of an automation-assisted weather information system to 
provide the necessary weather information to the pilot. 
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2.0 PILOT WEATHER INFORMATION NEEDS 

The specific weather data requirements for each aircraft operation depend on many factors, including 
the type of aircraft, the route, the planned flight profile, the pilot capabilities, and the expected weather. In this 
paper, however, the weather information requirements for the conduct of aircraft flight operations have been 
defmed in a generic sense by analyzing a typical flight profile. A scenario has been defined for which a Flight 
Plan has been created, flight progress has been compared against that plan, and replans have been indicated 
as necessary. This analysis can be applied to all modes of aircraft operations, from the flight of short-range low­
altitude helicopters, to flights of small general aviation fixed-wing aircraft, to large intercontinental jet transport 
operations. The amount of data required and the timing in obtaining it will vary widely for these various modes, 
with consequent impacts on the way the pilot needs to get the data and the efforts required to interpret and 
react to it in the conduct of the flight. However, the result can serve as a guide for defming the pilot's weather 
information requirements, for determining limitations of the current aviation weather information system, and 
for indicating some desirable characteristics of the future system. 

2.1 DETAILED ANALYSIS 

The generic flight profile used in this analysis is presented in figure 1. Although simplified, it is 
comprised of 12 phases, including operations to an alternate airport. The analysis scenario has been developed 
to illustrate the effect of the availability of weather information on the pilot's decision-making process and 
consists of the following procedure: 

1. develop the flight plan, considering the anticipated effect of weather on, (a) the aircraft 
performance, (b) the crew capabilities, (c) the crew and passenger safety and comfort, 

2. perform each phase, 

3. monitor the performance in each phase including the effects of the actual weather and any new 
forecasts, 

4. replan that phase and any subsequent phases as required. 

Inherent in this scenario is the very real dichotomy between the requirement that the flight be planned 
based on the forecast, while the actual flight is in fact conducted on the pilot's understanding of the actual 
weather as it unfolds. The results of the analysis are presented in figures 2 through 8 in the form of flow charts 
which identify for each phase of flight activity, the meteorological data required, the current weather information 
system products in which the type of required data is available as defined in the FAA's Aviation Weather 
Services description, AC 00-45C, and a detailed statement of the deficiencies inherent in those products or the 
need for additional products. It is interesting to note that the preflight planning and flight plan development 
activities require more than two pages of the seven page flow chart. This is due to the need, in some cases, to 
examine large amounts of weather data to establish the creditability of the forecast, or to obtain/establish a 
revised forecast when needed, and to perform necessary aircraft performance trade-offs to determine the 
conditions under which the flight can be legally and practically accomplished. 

Most airline, commuter and upper-end business aircraft operations have a flight dispatch or contract 
weather service to provide the required weather data to the aircrew while most general aviation operations do 
not have such individual weather support. In adverse weather situations, pilots of all classes of aviation (from 
general aviation to commercial airlines) can spend much time in acquiring and evaluating the required weather 
data, both preflight and inflight. 
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The charts presented in figures 2 through 8 only illustrate the top level considerations in the pilot's 
decision making process. The next level of detail can be found in many excellent references such as the FAA's: 
Aviation Weather; Buck's: Weather Flying; Collins': Flying IFR; the various airline's operations manuals, or the 
related military directives or publications. Nevertheless, these flow charts illustrate the decision-making process 
involved in flight planning and flight operations, how these decisions are affected by the availability of weather 
information, and provide a logical definition of the weather information requirements for pilots. 

The weather information requirements and deficiencies defmed in the detailed flow charts have been 
summarized in figure 9 for each phase of a typical flight. 

3.0 DEFICIENCIES OF THE CURRENT SYSTEM 

Comparison of the requirements defmed in section 2 above with the capabilities of the present FAA 
aviation weather information system reveals that much of the weather data, analyses, and systems support 
required are not available from today's system, including: 

1. Surface observations and terminal forecasts at many airports. Such airports can not be used 
as destinations in Part 121 and 135 operations, or as Alternates in Part 91, 121 or 135 
operations. 

2. Adequate runway, taxiway, and runup area condition reports at many airports. These are 
usually only available from PIREPS. If no aircraft has landed or departed there recently, 
PIREPS are not available. 

3. A TIS information from many airports that have instrument approaches. 

4. Accurate descriptions of present weather aloft elements away from airports, i.e., in large 
terminal areas, and especially enroute, including; 

a. Real time observations and accurate forecasts of cloud layer bases, tops, and lateral 
extent. Currently, these data are available only at airports with surface observations; 
enroute, data is from PIREPS or Area Forecasts. Area Forecasts do not consider 
small-scale effects which could make routes unusable for VFR. 

b. Real time observations and accurate forecasts of winds aloft. Currently wind data is 
provided from forecasts which are usually many hours old, and do not reflect small­
scale and short term changes. Winds between the surface and the first forecast level 
are not available at all. 

c. Real time observations and accurate forecasts of icing locations and severity, in a form 
that can be used by pilots to estimate the effect on their specific type of aircraft. 
Current forecasts are too general in severity, and too broad in location and time. 
PIREPS help, but are scarce, and if not for the same type of aircraft, serve only as a 
warning. 

d. Real time observations and accurate forecasts of turbulence in a form that can be used 
by pilots to estimate aircraft response. The problems with the current situation are 
similar to those noted for icing in "c" above. 

3 



e. Real time observations and accurate forecasts of hazardous weather that is below the 
available ground weather radar coverage along the approach and departure paths in 
large terminal areas. 

5. Quick comparison of how the actual weather is developing along the route compared with the 
forecast conditions. Weather briefers can provide these evaluations. Current and projected 
reliance on preflight self-briefings, however, through company dispatch "weather board" displays 
or alpha-numeric printouts such as the Direct User Access Terminal (DUAT) system require 
considerable time and effort by the pilot. Inflight support normally requires pilot initiated 
requests with only limited, abbreviated information available. 

6. Real time forecast guidance when the official forecast is wrong and amendments have not yet 
been issued, including winds aloft. Without timely amendments or easy, reliable access to 
aviation meteorologists, pilots are forced to rely on their own estimates. 

7. A user-friendly way of getting the large amount of information, when needed, to the pilot in 
real time. The problems with the current situation are similar to those noted in "5" above. 

8. Easily understood display formats and expert system procedures for assimilating this large 
amount of information in real time. In the present system, the time needed to manually 
assimilate large amounts of data in a rapidly changing situation may well require most of the 
time between hourly weather updates; thus creating a possible safety hazard. Further, the 
present system does not allow easy inflight application and integration of weather updates into 
flight management systems. 

These limitations of the present system indicate that, under "bad weather conditions", it is not possible 
to acquire and assimilate sufficient information to properly plan and execute some flights. Some examples 
include: 1) operations without access to trained meteorologists!briefers for comparing the actual weather over 
the route of flight with the forecast weather to validate the forecast before flight; 2) VFR-only operations 
planning without adequate information defining cloud layer bases, tops, and lateral extent along the proposed 
route; 3) non-commercial IFR operations conducted into airports that have no surface observations nor terminal 
forecasts; 4) inflight operations in rapidly changing unforecast weather conditions. This last condition not only 
applies to general aviation operations, but also to air carrier operations. When a major air carrier hub gets 
backed-up due to unforecast weather, the company dispatch function quickly becomes seriously overloaded by 
too many simultaneous requests for weather data, and the air carrier pilots are unable to get enough weather 
information onboard to permit an orderly modification to the flight plan. This creates major traffic problems 
for air traffic control and major logistics problems for the airline and passengers. 

Accordingly, operational procedures have been developed to cope with these and other short comings. 
These procedures sometimes result in flights that are not attempted when they could be flown, or that can not 
be completed as planned, with consequent loss of efficiency and utilization of the aircraft as a transportation 
system; in unwanted effects on the air traffic control system; and in some cases, in accidents that result in 
property damage, personnel injuries, or fatalities. Also, many aircraft use on-board sensors such as weather 
radar and lightning detectors to indicate the presence of hazardous convective areas in the enroute phase. These 
systems provide a degree of protection for thunderstorm avoidance, but do not provide any information on 
clouds, visibility or icing locations. 

4.0 IMPLICATIONS FOR FUTURE SYSTEMS 

It has already been discussed, in section 1.0, that as the NWS program for observing and analyzing the 
weather matures and more data become available, and as the communication capability of the FAA data 
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dissemination system evolves, the total amount of data that the pilot has to contend with will increase 
significantly. Some means must be provided to aid the pilot in processing and assimilating this increasingly large 
amount of data. Clearly, what is needed is a system that will provide the pilot, inflight as well as in preflight 
planning, with a continuously up-dated assessment of the actual and expected weather that can affect the flight 
in a form that is easy to acquire and use. It is proposed that a state-of-the-art automation-assisted weather 
observing, communications and processing system be developed to provide this needed weather data directly to 
the pilot in near real-time in a user-friendly form. The requirements for such a system include: 

1. all pertinent observations be automated to provide a fme scale time resolution of rapidly 
changing weather events, 

2. these automated observing systems be located with a geographic spacing capable of detecting 
the existence of small scale events, 

3. this information be communicated automatically and continuously, directly to a data base on­
board the aircraft, 

4. on-board weather observations be automatically integrated into the onboard data base, 

5. displays describing the actual and forecast weather along the route be automatically derived 
from the data in the onboard data base, 

6. the displays be oriented to the needs of the pilot in making operational decisions as they are 
affected by weather, 

7. the validity of the forecast be determined by automatically comparing the actual weather with 
the forecast weather, and when necessary, suitable guidance products be automatically 
generated, 

8. expert system technology be used to monitor this information and to generate alerts and four 
dimensional flight path recommendations for the pilot in real time. 

Such a system could also speed up the preflight planning process outlined in section 2 above. 

5.0 CONCLUDING REMARKS 

The weather information requirements for pilots have been defined in a systematic way for all phases 
of flight operations. These results indicate that due to the large volume of data that could be required to 
apprise pilots of all weather factors that could affect their flight, there will be a need for a highly automated 
acquisition, analysis and dissemination system, with expert system support, to assist pilots in assimilating that 
information. The FAA is supporting research initiatives for providing such automation-assistance support to 
pilots through the Pilot's Automated Weather Support System (PAWSS) Concepts Development Project. (Dash 
& Crabill, 1991). 
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Icing, ... ) or other PNc:ip Type a Amount at Transit Times i" •Area, Route a Teminal Fcots, Conv SIGMETS, SIGMETS, •""at Acqui,. Multiple Types d Wx Date and ASI!ilriiate in •AIIilldes r-- •Winds, Temps a Turb 81 Preferr.d Alia Along Route -. AIRMETS, Winds a Temps, Met Impact Stmnt, Hurricane Terms of Geography and TilTing-a Complex a Lengthy Task: 

•Ai!IP88ds - - •Winds, Temps a Turb at Preferred Alia Along Route , Advisooy, Conv Outlook a Svr Wx WatchiWmg Along Route Only Festa Winds Available, Thensfol8 Trip Time and Fuel 
thru Des! a All ETAe + 45 Minutes Bum Estimates Often Unreiable; Tulb a Icing Festa Net 

-Ground Speeds - •Wind Components at Fft All Along Route Readily lnterpratable Into Effeets on Specific Ai rcrafl: 
Thunderstorm Location a Severily Data Too Old 

•Trip Time -- •Wx En route a at DesttAII Alpls (Margins For Wx Induced Delays) •Teminal Fest at Depart Arpt at Dep Time, ANa Fest Along - •Many IFR Arpta Have NoT erlrinal Fest-Must Use Area Feats 
Route, Route Fcsts, Teminal Fcots at Dest a All ETAt 1 Hrs For Planning: Many Arpts Net Usable as Altemates Owe to 

•Fuel Bum to Des! a Remaining - t- •Temps at Altitude •Winds a Temps NoSfcWxObe 

•Arrival Time at OM! - ·- ~ 

•Daylghl/ Darkness at Des! -- ~ •American Air Almanac 

•Fuel Bum to All a Remaining -- •Temps at Altitude •Winds a Temps 

) •Arrival Time at A~ - ~ 
~ 

•Daylghl/ Darkness at All - -~ •American Air Almanac 

+ 
II• Trip Still Feaoible? I 

~ + lFIIe Flight Plan J 
~ 

I Proceed to Prallght Oper.!ionsl 

~ 

Figure 3. Right Plan Development 



ACTIVITY METEOROLOGICAL DATA METEOROLOGICAL DATA CURRENT SYSTEM DEFICIENCIES 
REQUIRED PRODUCT 

t I -. 
Rotum to Fight llel8mine AIC Preflaht Recn.ire"*'IS 

Plan t •De-Ice Belen/ After Engine Start ? 1- 1-- • Te"1), Oewpcint, Precip Type & Amount at Depart Arpt - From lime f--. 1-- •Sic Oba Since Anival & Depart Teminal Fcot at ETD ,. •No Sic Wx Cbs Available For Many Arpts. Also I ·Revi- Fight AIC PrwviCXJaly Left on R8"1) to ETD -~ ;, "I Hatory of Cbs Not Readily Avoilable Few Many 
Planring Info •Engine Preheat Bolen Engine Start ? -- •Tell1) II Depart Arpl for Laat 3 HIS -- •Depart Arpt Sic Oba or Area Fest I« Last 3 Hra ~ ,.. Arpla; 1\ot.oot Reeort to Non-Aviation SCXJn:es 
lor N- RCXJta ,..-

•Engine Carb Heat Aller Engine Start ? •Te"1), Oewpcintat OepartArpt II ETD - •Depart Arpt Sic Oba or Area Fest at ETO 

•Air Condltloring Before/ Aft8r Engine Start ? •Tell1), Oewpcint & Winds at Depart Arplll ETO - •OepartArptTeminal Fcot at ETD 

•Personnel Pn>lection During P1811ght ? -- •Tell1), Precip, Oewpcint & Winds II OepsrtArpl at ETO -- •OepartArptTeminal FcotatETO to ETD-1Hr 

t 
1 Perform Prefight Opel'llliona 1 

t 
I Are Aln:nlft I Pereonnel OK ?I 

I.ChangeNC ~ + .Change Personnel No 
•Re-Do Prefight 

~ 
Approved Fight Plan • Filed Fight Plan ? I 

~ t 
081emine Taxi & ~n- Uo Reolirernenta 
•Select Taxi Route .... 
•Select Taxi Speeds & ControiTechrnc.- - -J •Sic Wlnds/Gus1s, Vis, HazardCXJS Wx Conditions & Taxi-Way Condltlon.J- -1 •Depart Arpt Sic Oba I Personal Cbs, Radar Rpts, PIREPSr ~ • Taxi-Way & A.Jn-Up Area Conditions Not Always Avai1 .. ~ ExceptThr<>Ugh Personal Cbs During Taxi Ops 
•Select ~n-Up Location & Orientation 

+ 
I Proceed to Taxi & Teke-011 Operations! 

t 
Rgure 4. Preflight Operations 



ACTIVITY METEOROLOGICAL DATA 
REQUIRED 

METEOROLOGICAL DATA 
PRODUCT 

CURRENT SYSTEM DEFICIENCIES 

•Sic Wndt/Guots, T..., 6 Rn"AY Conditiona at Take-Off lime 6 
Low All Wnda, T..., 6 Tuob Along Depart Route 

-• -• •Depart Arpt Sic Obe I Personal Obe, Winda/Te11'9 
Interpolation 

•Sic Obs Not Available For Many Arpts 

- • •Sic Wndt/Guots, Clouds, Vis, Prec:ip Type 6 Amnt 6 R""AY Condltona; 
Low All Yilnda 6 Wind Shear 

-~·Hazardous Wx On or NMr R""AY. . or Along Depart Route O..ri,;g }- -
Traruit lime 

-engea fn Wx FBCto~ Final Delominatlon J- - - - - - -

•Depart Arpt Sic Obe I Pereonal Obe, Wind/T811'9 
Interpolation 

•Depart Arpl Sic Cbs I Personal Cbs; Conv SIGMETs, 
SIGMETa, AlRMETa, PI REPs, Radar Apia, Conv Outlook 
6 SVr Wx WatciVWmg Along Rou18 tlvu Deot 6 All 

•Wnds 6 Temps Aloft Not Available For Many Arpts 
From Sic to 3000' 

•A TIS Not Alwayslimely Source For Hazardous Wx 
l.\>dBiel at Depart Arpl; For Non-A TIS Arpts, Hazardous 
Wx Updates Not Available Until After T~ 6 Clmb to 
Cruise and Pilot Rsqueots Them 

personal ObseMjo~-} - - - - - - - - - - - - -~- - !•Personal Observation Has United Range; Even Radar 
EqLipped AIC Can Not "See" All Hazards (Tuob, Icing, Wnd 
Shear) 

Rgure 5. Taxi-Out and Tak•Off Operations 



... ..., 

ACTIVITY 

Agure 6. Departure and Cruise Operations 

METEOROLOGICAL DATA 
REQUIRED 

.Cloud Cover & His, Vie, IMndo, T""1>, TUib, PI8Cip Type & Ami, •­
Hazardous Wx at Planned Altitudes In Depart Teminal Area 

.Cloud Cover & His, Vie, IMndo, T""1>, Turb, PI8Cip Type & Ami, 
Rnwy Conditions & Hazardous Wx In Depart Teminal Area 

.Cloud Cover & Hta, Vie, Winds, Te,..,, Turb, PI8Cip Type & Amt, 
Hazardous Wx Along Planned Route/AIIi1udee at Transit Tlmes 
·N-o-t Cloud Cover & H!a, Vie, Winds, Teny, Precip Type & 

.Cloud Cover & H!a, Vie, Winds, Te,..,, Turb, PI8Cip Type & Amt, 
Rnwy Condtione & Hazardous Wx In Selected Teminal Ansa 

oCicud Cover & H!a, Vie, Winds, Temp, Turb, Precip Type & Amt, •­
Hazardous Wx Along Planned Route/Altitudes at Transit Tlmes an, 
at Oest Arpt & All Arpt at ETA 

.Cloud Cover & Hta, Vie, Winds, Te,..,, Turb, Precip Type & Amt, 
Hazardous Wx Along Planned RouteiAititud• at Transit TlrMS 
and at Oest Alpt & AAArpt at ETA; o-t Arpt Sic Winds & 
T•- Rnwv Conditione 

METEOROLOGICAL DATA 
PRODUCT 

-J·Pereonal Obe; AIC Derived Winds, Te,..,, Turb, Precip; PI REPs I 
.--~ 

•Depart Arpt Sic Cbs & Teminal Feat; Radar Rpt; Svr Wx 
Watch/Wmg; PIREPs; AIC Derived Winds, Temp, Turb & 
Precip; Peosonal Obe 

CURRENT SYSTEM DEFICIENCIES 

•Personal Cbs & AIC Derived Wx Do Not Deline All 
Hazards. Need More Sensora & Timely, Updeted 
Forecasts For Optimal Replan 

•Must Acquire t.\lltiple Types of Wx Data and Assimilate 
/ in Terms of Geography and Tlming-Aioo Only Available 

• • • .1 Mostly Through Voice or in ~Numeric Fonn; Local 
•Peraonal Cbs; AIC ~enved Winda, T .,.., Turb & Preap; • • Etlects May Not be Covered in Area Festa; Feat Winds & 

~~~;~=Radar Rpts, Conv SIGMET, SIGMET, Te,.., Frequently Unreli~le; Fest Amendments Untimely 

·N- Oest Terminal Fest or For Part 91 When Wx Changes Quoekly 

•Selected Arpt Sic Obe & Terminal Fest; Radar Rpt; Svr •Wx in Selectad Terminal Area May Be Different From 
Wx Watch/Wmgs; PI REPs; AIC Derived Winds, Temp, That Fest; Aircraft Oerivad Wx Insufficient 
Turb & PI8Cip; Psosonal Cbs 

•Pereonal Cbs; AIC Derived Winds, Te,.., TUib & Precip; 
Area & Route Festa; Radar Rpts, Conv SIGMET, SIGMET, 
AIRMETs & PI REPs; Selected Arpt Sic Obe & Teminal 
Festa; Svr Wx Wa~ 

•Pereonal Cbs; AIC Derived Winds, Ta,.., Turb & Precip; 
Area & Route Festa; Radar Rpto, Conv SIGMET, SIGMET, 
AIRMETs & PI REPs; Dest Arpt & AK Arpt Sic Cbs & 
Terminal Festa; Svr Wx Watch/Wmas 

•Must Acqlire t.\lltiple Types of Wx Data and Assimilate 
in Terms of Geography and Timing-Also Only Available 
Meetly Through Voice or in Alpha-Numeric Fonn; Local 
Etlects May Not be Covered in Area Feats; Feat Winds & 
Temp Frequently Unreiable; Fest Amendments Untimely 
When Wx Changes Qriekly 

•Sic Obs Not Available at All Dest Arpt; Wx Along 
Approach Path and Rnwy Concfotions Not Available 
Except Through PI REPs 



ACTIVITY 

Figure 7. Approach and Landing 

METEOROLOGICAL DATA 
REQUIRED 

.Cloud Cover & His, Vis, Winds, Temp, Turb, Predp Type & Amt, 
Hazardcus Wx Along Planned Route at Des! ETA 

oCicud Cover & His, Vis, Winds, T""1', Turb, Prec:ip Type & Amt, 
Hazaldcus Wx Along Final AppfTraflic Pin Routeo/Aha F*J• Sic 
Winds & Temp and Rnwy Condl1ion 

METEOROLOGICAL DATA 
PRODUCT 

•Sfc Obs, Radar Rpt, Svr Wx WatchiWmgs, PI REPs, 
Parsonal Oba; AIC Derived Winds, Temp, Turb & Precip 

•Des! Arpt Sfc Cbs, Radar Rpl, Svr Wx WatchiWmgs, 
PIREPa,Personal Cbs; AIC Derived Winds, Temp, Turb & 
Prec:ip 

• , 
I • 

/ 
I • 

CURRENT SYSTEM DEFICIENCIES 

•Sfc Obs Not Aveilable at All Arpts; Wx Along Approach Path and 
Rnwy Conditions Not Aveilable Excepl Through PI REPs; Low 

, 1 Alti1ude Wx Radar Coverage Not Available at Many Arpts; No 
Detection ol Small Scale Icing, Turb or Wind Shear 
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ACTIVITY 
METEOROLOGICAL DATA 

REQUIRED 
METEOROLOGICAL DATA 

PRODUCT 

- - - -· -~·Tui-Way Conci11on, Wnda & Gus1s, Via & Hazardous wx Along ~- -~-r;o... Arpt Sic Cbs, Radar Apt, Svr wx Waleh/Wrng ~-
Selected Reule . plus Pereonal Cbs 

~------------------~ 

•Rs111> Conci11on, Wnda & Gusts, PI8Cip Type & Ami plus Hazardous 11- t·Dest Arpt Sic Cbs & Fest, Radar Rp~ Svr Wx 
Wx E>epee3d During Sill)' On GIQUnd / Waleh/Wmg plus Personal Cbs & Feat 

1 · -·-- ... ·-·· ·-;---- ... ____ 1- - -~-r¥.1ndo, T..,, PI8CipType&Am!On Rsl11> 

Periorm Paridna ODerallono 
·Mon~or Engine Cool Down 
•Restrain AIC Bolore Shutdown ? 
•Shutdown AIC 
•S.CUNAIC & Deplane 

__ - t t·V..ndoiMdl.;.;;speec~l------- -----...:=...; = = = 
---- •¥.1ndo&Gus1s !--------

•T..,, Dewpoint, PI8Cip Type & Ami 
•T..,, Dewpoint, PNCip Type & Ami plio Hazardous Wx ~ 
During Sill)' 

Figure 8. Taxi-In and Parking 

. i ·Dest Arpt s1c a,;- -] 

-= 4 -Deat Arpt Sic Obs & Fest, Radar Apt, Svr Wx 
Waleh/Wrng plus Personal Cbs & Feat 

CURRENT SYSTEM DEFICIENCIES 

•Sfc Cbs Not Available at Many Aopts; Radar Rpts NOI 
Available or Not Current 

- - j·sicOI>S~nd Teminal Fcsts NcrtAvailat>le al Many Arptsj 

- - j·stc Cbs and Teminal Fcots Not Available at Many ArPt~) 
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ACTMTY 

Preflight 

Taxi-Out 

Take-Off 

Departure 

En route 

Descent 

Landing 

Taxi-In & 
Parking 

Post Right 

SURFACE WEATHER INFORMATION REQUIRED 

Summary statement of current and forecast surface 
conditions along route 

Time-phased terminal forecasts along route 

Comparisons of terminal forecasts and surface 
observations along route for last 3 hours 

Location of acceptable ahemate airports 

Current taxiway and runup area conditions 

Current runway surface conditions 

Current surface conditions at departure terminal area 
airports 

Current and forecast surface conditions at suitable 
accessible airports along route, including destination 
and ahemates 

Current and forecast surface conditions at destination 
airport and alternates 

Current runway surface conditions 

Current taxiway and parking area conditions 

Current and forecast surface conditions for stay time 

Figure 9. Weather Information Requirements Scenario Summary 

ALOFT WEATHER INFORMATION REQUIRED 

Summary statement of current and forecast aloft 
weather conditions along route 

Time-phased area forecasts along route 

Comparison of area forecasts and aloft observations 
along route for last 3 hours 

Significant changes along route since preflight briefing 

Hazardous weather elements aloft in departure terminal 
area updated since preflight briefing 

Hazardous weather elements aloft in departure terminal 
area updated since take-off 

Actual and time-phased forecast aloft conditions along 
the route with emphasis on location and intensity of 
hazardous weather to be expected 

Current and forecast aloft conditions in destination 
terminal area with emphasis on location and intensity of 
hazardous weather to be expected 

Current aloft conditions in destination terminal area with 
emphasis on location, Intensity, and movement of 
hazardous weather 


