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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

SPECIAL INVESTIGATIGN REPORT

Adopted: _August 25, 1981

FL:GHT SERVICE STATION WEATHER
BRIEFING INADEQUACIES

- INTRODUCTION

During calerdar year 1980, Nationa! Transportation Safety Board meteorologists
investigated 72 aviation accidents. In 6 of these accident investigations involving
12 fatalities, the Safety Boerd determined that pertinent meteorological information was
not passed to the pilot during the weather briefing provided by Flight Service Station
(FSS) personnel in spite of tne fact that this information was required by Flight Services
Handbook 7110.10. The Safety Board deiermined that each of the accidents revealed
deficiencies in the weather briefing. '

Although the six instances of iradequate weather briefings represent only a small

number of the total weather briefings provided by the Federal Aviation Administration

(FAA) in 1983, even one instance where pertinent meteorological information is not made

availeble to the pilot can have catastrophic consequences. Indeed, the fact that § of

. 72 accident investigations disciosed that pertinent weather information was not made

availabie to the pilot is slarming. Since the safety of flight depends on the availability to i

o the pilot of eritical weather inforination, the Safety Board believes that steps must be

‘taken to insure compliznce with the weather briefing procedures set forth in Flight
Services Handbook 7110.10.

INVESTIGATION

Case Histories

- Case No. 1-- At 1630 c.s.t. on January 30, 1980, & Rockwell Aero Commander 630A,
XB-AEA en route from Dallas, Texas, to Oklahoma City, Oklahoma, crashed near
Newecastle, Oklahoma; there.was one fatality. At 1338 c.s.t. the pilot had phoned the Fort.
Worth FSS and requested a weather briefing. During the weather briefing, the pilot was
not advised of a forecast for significant icing in Oklahoma contsined in the area forecast
issuzed by the National Weather Service (NWS).

. The Safety Board determined that airframe icing was 2 factor in the aceident. The
Safety Board also determined that the failure of the FSS specialist to advise the pilot of &
forecast of icing during the briefing at 1338 c.s.i. was a faetor in the accident.

Case No. 2--At 1905 e.s.t. on February 12, 1980, Beech Baron N1ZW crashed near

Gabriels, New York, while en route from Teterboro, New Jersey, to Saranac Lake, New

York; there were three fatalities. At 1531 e.s.t. the pilot had piicned the Teterboro FSS

to request a weather briefing. The weather briefer failed to pass to the pilot a forecast

for occasional moderate turbulence and light occasional moderete icing, which was

e, contained in the ares forecast issued by the NWS end pertinent to the route of flight of
N1ZW.
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The Safety Board determined that icing conditions and turbulence were factors in
the accident. The Safety Board also determined that the failure of the weather briefer to
pass to the pilot information on turbulence and ieing during the briefing at 1531 e.s.t. was
a factor in the accident.

Case No. 3—-At 2225 c.s.t. on February 14, 1980, Beech Bonanza N621T erashed near
Barksdale, Texas; there were two fatalities. The pilot had phoned the Fort Worth FSS at
1928 e.s.t. for a weather briefing for a proposed flight from Waco, te Laredo. During the
briefing the FS3 specialist failed to pass the pilot a forecast of embedded thunderstorms,
which was contained in the area forecast issued by the NWS and pertinent to the route of
flight of N521T. Also, the contents of in-flight weather advisory AIRMET 1/ Quebec 1
which ealled for low ceilings and visibilities along the aircraft's route of flight was not
passed to the pilot.

The evidence developed during the investigation indicated that after receiving the
weather briefing at 1928 c.s.t. the pilot of N621T departed for Del Rio, Texas, about
160 miles north of Laredo. The evidence also indieates ihe pilot did not obtain a weather
briefing for a flight from Waco to Del Rio.

Since the weather briefing provided by the specialist at the Fort Worth FSS did not
cover a proposed flight from Waco to Del Ric and the acecident occurred at Barksdale,
Texas, (about 60 miles northeast of Del Rio) the Safety Board did not cite the inadequacy
of the weather briefing as a factor in the accident. Nonetheless, the Safety Board noted
the serious deficiency in the weather briefing provided to the piiot of ¥621T by the FSS
specialist at Fort Worth.

Case No. 4--About 1825 e.s.t. on May 10, 1980, Cessna C-172 N3912F crashed near
Nepanee, Indiana, while en route from Dowagiae, Michigan, to Peru, Indiana; there was
one fatality. The student pilot had received a weather briefing by telephone at 1712 e.s.t.
from & specialist of the South Bend FSS, South Bend, Indiana. Thunderstorms were
mentioned but played down beezuse none had been observed in the vicinity of the planned
route. However, the area forecast issued by the NWS forecast thunderstorm aectivity
along the flightpath of N3912F.

It was determined by the Safety Board that thunderstorms were a factor in the
scoident. The Safety Board, therefore, concluded that the failure of the weather briefer
to pass infcrmation on thunderstorm activity along the route of N3912F was a factor in
the accident.

Case No. 5--At 0030 c.d.t. on October 16, 1980, Grumman American AASB N28252
erashed near Maedill, Oklshoma, while en route from Enid, Oklahoma, o Dallas, Texas;
there were four fatalities. The weather briefing, which weas provided to the
noninstrument-rated pilot ¢f N2§252 about 2034 c.d.t. by a specialist at the Oklahomsa
City FSS, did not contain pertinent information from the area forecast issued by the NWS.
The forecast indicated that instrument meteorological conditions would develop along
N28252's route of flight after 2300 c.d.t. In addition, the terminal forecast for Dallas,
Tex:s, indieating a chance of low ceilings and visibilitics until 0100 c.d-t. was not passed
t< the pilot.

1/ In-flight weether advisories cover moderate icing, moderate turbulence, sustained
winds of 30 knots or more at the surface, widespread areas of ceilings less than 1,000 feet
and/or visibilities less than 3 miles, and extensive mountain obscuration. It concerns
weather phenomena which are of operational interest to all airerait and potentially
hazardous to aircraft having limited capability because of lack of equipment,
instrumentation, or pilot qualifications.
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The Safety Board determined that the pilot experienced spatial disorientation in an
area where instrument meteorological conditions existed. The Safety Board also
determined that the failure of the FSS specialist to provide the pilot information during
the briefing on instrument meteorological conditions along the route and low ceilings and
visibilities at destination was a factor in the aceident.

Case No. §--About 0630 e.s.t. on Qciober 29, 1980, Beech Baron N171W crashed
near Canisteo, New York, while en route from Buiffalo, New York, to Teterboro, New
Jersey; there was one fatality. About 0615 e.s.t., the pilot of N171W radioed the Buffalo
FSS and requested the latest weather information for Teterboro, New Jersey. At this
time, although required by Flight Services Handbook 7110.10, the specialist did not pass tc
the pilot pertinent weather information from the current zrea forecast issued by the NWS
concerning moderate turbulence and moderate icing.

The Safety Board determined that airframe icing and turbulence were factors in the
aceident. The Safety Board, therefore, concluded that the failure of the FSS specialist to
provide the pilot of N171W with information on turbulence and icing at 0615 e.s.t. was a
factor in the accident.

The accident briefs for these six eases are appended to this report.

In order to determine why pertinent meteorological information was not made
available to the pilots during the weather briefings, the Safety Board explored the
following areas:

1) The training in weather briefings provided to FSS personnel whc
performed the briefings;

2) The availability of significant meteorological data tc these FSS
personnel; and

3) The adequacy both in content and clarity of the FAA procedures
relative t¢ weather briefings.

- -

Traming

The Safety Board was concerned that the lack of training in interpretation of NWS
forecasts ancé advisories and in FAA weather briefing procedures in Flight Services
Handbook 7116.10 provided to FSS personnel was a possible factor in the omission of
pertinent meteorological information during the weather briefings. In this regard the
Safety Board reviewed the training records of each FSS specialist involved in cases Nos. 1
through 6.

The Safety Board found that in cases Nos. 1 through 5 the specialists were fully
qualified at the preflight position and in ease No. 6 at the in-flight position. Personnel
qualified at these positions are trained in the interpretation of NWS forecasts, including
area forecasts, terminal forecasts, and in—flight advisories, in addition to FAA weather
briefing procedures contained in Hancbook 7110.10.

The Safety Board alsc discovered that each FSS specialist had completed training
that led to certification as a pilot weather briefer. Pilot weather briefers are certified
after demonsteating to the FAA and NWS, through written examination and actual
weather briefing situations, a satisfactory knowledge of NWS products and FAA weather
briefing procedures.
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During the period 1977 to 1680, each specialist received refresher training in pilot
U{eather briefings. Refresher training sessions cover topics necessary to insure adequate
pilot weather briefing performance by FSS personnel.

The Safety Board concluded from its review that the FSS personnel involved in these
cases were provided adequate training in the interpretation of NWS products and in
weather briefing procedures in Flight Services Handbook 7110.10.

Availability Of Meteorological Data

The FSS's in cases Nos. 2, 4, 5, and 6 utilized a leused Service-A meteorological
data system at the time of the accidents. The high-speed system allows access to such
meteorological information as area foreecasts, in-flight weather advisories, and terminzal
forecasts, which are displayed on a cathode ray tube (CRT) at the weather briefer's
position. Since forecasts and advisories issued by the NWS are automatically distributed
to the leased Service~A system data base, weather data are usually availeble to FSS
personnel for use in weather briefings shortly after they are issued by the NWS.

In contrast, the FSS at Forth Worth involved in cases Nos. 1 and 3 did not have a
leased Service-A high speed data system in operation at the time of the accidents.
Personnel at the Forth Worth FSS had to manually tear weather data reports frem
teletype machines when they were received and file them. These data were continuously

updated.

The Safety Board determined that in cases Nos. 2, 4, and 5 the meteorological
information omitted in the pilots’ weather briefings was available to FSS personnel befcre
the briefings. In cases Nos. 2 and 5 copies of the pertinent meteorological information
received at the FSS's with indications of times of receipt were available and used to make
this determination. In case No. 4, the FSS specialist indicated in his statement that the
area forecast issued by the NWS was available to him for use in the briefing. The Safety
BRoard could make no such determination for cases Nos. 1, 3, and 6; however, except for
AIRMET Quebec 1 in case No. 3, the meteorological information omitted during these
weather briefings was avaiiable from scheduled forecasts. Therefore, since these
forecasts were issued before the weather briefings, in most cases several hours before,
and since there were no communications problems at the FSS's which would have
prevented receipt of the information, the Safety Board concluded that the meteorolcgical
information was available to these FSS personnel before the pilot weather briefings.
Similarly, since AIRMET Quebec 1 was issued about 4 hours before the pilot weather
briefing provided by the specialist at the Fort Worth FSS and since there were rio
communications problems at the FSS, the Safety Board also concluded that AIRMET
Quebec 1 was available to personnel of the Fort Worth FSS before the pilot weather

briefing.

Weather Briefing Procedures

Procedures governing weather briefings by FSS personnel in effect al the time of
the accidents, as well as eurrent procedures, are contained in Flight Serviees Handbook

7110.10. Paragraph 168 states:

a. The objective of a preflight briefing is to communicate to a pilot
meteorological and aeronautical information necessary for the conduect of a
safe and efficient flight. Do not brief by reading weather reports and
forecasts verbatim unless specificaily requested by the pilot. Obtain the
foliowing information prior to conducting a briefing when it is not aiready

known:
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(1) Type of flight plannred, e.g., VFR or IFR.
(2) Aiveraft number or pilot's name.

(3) Aircraft type.

(4) Departure Airport.

(5) Route-oi-flight

(6) Destination.

(7) Flight altitude(s).

(8) ETD and ETE.

R R R
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Using all available weather and aeronautical information, provide the

b.
following data in the following sequence when it is applicable to the proposed

flight:

NOTE.—Specifically emphasize reports of tempersture inversions, low level
wind shear, thunderstorms, and/or froutal zones within 50 NM of the departure :
and arrival terminals.

(1) Adverse Conditions -- Significant meteorological and aeronautieal
information that might influence the pilot to alter the preposed flight; e.g.,
hazardous weather conditions, runway closures, NAVAID outages, ete.

(2) VFR Flight Not Recommended (VNR) -~ When VFR flight is proposed L
and the actual or forecast conditions, surface based or aloft, are such as to L
make visual flight (VFR) doubtful, advise the pilot by describing the
condition(s) followed by the phrase "V-F-R flight not recommended.”

Phraseology:
(reason) V-F-R Fiight Not Kecommended

(3) For long distance and international flights, inform the pilot of the
approximate time required to obtain the necessary meteorological and/or
NOTAM information.

(4) Synopsis —- Provide & Jrief statement of the cause of weather which
might affeet the proposed flight.

(5) Current Weather -- When the proposed time of departure is within
2 hours, summarize the current reported weather for departure, en route, and

destination.

(6) En Route Forecast -- Summarize en route forecast conditions for
the proposed route in a logical order; i.e., departure-climb out, en route, and
descent.

(7) Destination Forecast -- Provide the destinaticn forecast for the
planned ETA. Include any significant changes within 1 hour before and after
the planned arrivai.

(8) Winds Aloft -- Interpolate winds and temperatures between leveis
and stations as necessary.

o
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Paragraph 55 of the Handbook states that for routine radio contacts:

Record information received from the pilot, and terminate the contact after
supplying any aercnautical or weather information requested by the pilot.
Transmit additional information under the following econditions:

a. If an aircraft is flying below FL180 issue altimeter seiting.
Exception: If sireraft is using En Route Fiight Advisory Service,
arriving or departing a local airport served by a contro! tower,
issue altimeter setting on request only.

b. If the route, destination, or cruising altitude are known:
(1) Inform the pilot of any relevant weather.

The investigations of the acciderts in eases Nos. 1 through 5 revealed that involved
FSS personnel did not comply with paragraph 167 b(1), b(2), b{6) and b(7) of the Handbook.
FSS personnel involved in Case No.§ did not comply with paragraph 55b{(i) of the
Hancbook. Upcen review, the Safety Board believes that the applicable sections of the
Flight Services Handbook clearly convey the meteorologicel information FSS personnel
should have provided to pilots during weather briefings and that the applicable sections
were adequate.

Since the published procedures regarding weather briefings were clear, ithe training
provided to FSS personnel weas adequate, and the meteorclogical data was available to F5S
personnel in & timely manner, the Safety Board concluded that pertinent weather
information was omitted during the weather briefings because the procedures were not
followed.

OVERSIGHT OF WEATHER BRIEFINGS BY FAA

The responsibility for assuring that FSS weather briefings are performed in
accordance with the procedures contained in Flight Servieces Handbook 7110.19 rests with
the FAA. The FAA discharges this responsibility by monitoring FSS weather briefings for
quelity and content. Upon finding deficiencies in weather briefings performed by FSS
personnel, personnel are retrained or similiar remedial actions are taken by the FAA,

The FAA accomplishes the monitoring funetion in a number of ways. At the FSS,
the Chief of the Faecility, supervisors, and in some instances training officers monitor
weather briefings. Additionally, monitoring is provided by FAA personnel at the Regicnal
Offices and personnel of the NWS. A way of monitoring weather briefings is by review of
weather briefings audio recorded on o continuous basis. In about 40 percent of the FSS's,
weather briefings are recorded continuously for review. This means of monitoring, in the
Safety Board's opinion, is the most useful and efficient because evaluations can be done
after the fact and need not be at the time of the briefing. This would result in the
evaluation of more briefers in a shorter time and a more extensive evaluation of briefings
for quality and ccentent. Additional performance inadequacies could be discovered in this
manner and remedial actions then instituted to correct the deficiencies. In addition,
acceptable weather briefing performance evaluations can often times be attributed to the
presence of the evaluator. FEliminating this factor would resuit in a more representative
sample of the weather briefer's performance and identification of areas of substandard
performance that otherwise would not have been detected. Finally, recorded weather
briefings could be used to augment remedial action taken in cases of inadequate weather
briefings. In March 1968, the Safety Board issued a recommendation to the Environmental
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