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SPECIAL STUDY

NONFATAL, WEATHER-INVOLVLD
GENERAL AVIATION ACCIDENTS

Adupred: M‘u.,r 27,1976

SYROPSIS

The National Transportation S;tfcl._\' Board
s concerned about the birge number of
weather-iwvolved ! general aviation accidents.
This study is based on 7,856 such accidents,
which have occurred from 1964 through
1974.

During the 1l-year study period, “inad:
cquate preflight planning preparation and/or
planning” was the most frequently cited couse
in which both pilots and weather were in.
volved, Statistics reveal that most of the
nonfacal, weatherinvolved general aviation
accidents occurred during the Landing regime,
i.v., cither during the Landing rall or during
leveioff and touchdown, when anfavorable
wind conditions existed, and the weather was
VFR. Unfavorable winds were cited 3 tincs
more frequently as a cause of a factor than
were low ceilings, and 14 times more fre-
guently than was tiunderstorm activity. Sta-
tistics also reveal that a pilot was 12 times
more Lkely to encounter weather as predicted
than to encounter weather worse than pre-
dicted. ]

As a result of its findings, the Safety
Board urges gencral aviation pilots to attend
the various safety  seminars, clinics, and
courses of instruction sponsored by bath
Government and industry. For familiarization
pu.poscs.' there is no substitute for visiting
National Weather Service and Federal Avia-
tion Administration facilities to Jetermine
what data are available and the means by

*For purposes of this study, @ weather-involved acci-
dent was considered to be one for which the Safety
Board had determined that weather had been a
cause ot a contributing factor,

.--—"' v

which they can be obtained, The Board urges
all pilots to postpone any flighe untl a timely
and thorough preflight weather bricfing can
be obtained and reiterates that if there 1 any
doubr- DONT GO.

OVERVIEW OF THE DATA

From 1964 through 1974, weather was
the most frequently cited causal factor for
ronfatal general aviation  accidents. From
1964 through 1974, 7,856 nonfatal, weather-
involved accidents  rosulted in injurics to
3.637 persons. (Sce Tables 1 and 2.) Scrious

TABLL 1

GENERAL AVIATION ATCIDENTS

Nonfaual

Weathe- | Weather-

Year Total Nonfatal | Involved | Involved
1964 5,069 4,543 798 620
1965 5196 4,658 667 457
1966 5712 5,139 909 by
1967 6,115 5512 1,112 912
1968 4,968 1.274 1,067 820
1969 4,767 4,120 986 751
1970 4,718 4,071 1.014 780
1971 4,640 1,987 947 703
1972 4,256 3561 983 688
1973 | 4.255 3,532 97% 689

1974 4,443 3.694 1.010 708 -
TOTAL 54,039 47,093 10471 7.856

"The decrease in the total number of accidents was
caused by a change in the definition of “substantial
damage” included in the definition of an accidens.
The change was cffective on January 1, 1968.

iy, '
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injuries resulied in 16,2 percent of chese
accidents, Although slightly more than Wi of
the accidents resulted in no mjuries, there was
substantial damage to the aircraft. Although
complete data un economic bnws are not
available, data are available for 1970 through
1972, Based on these data, hull damage alone
cost $8,000,000 for that 3-year period.

TABLE 2

INJURLES
1964 THROUCH 1974

Bl g

Statistics show that from 1964 throzgh
1974, there were 54,039 general aviasion
acrdenes, OF this total, 47,093 were nonfatal
azcidents, §6.7  percent of  which  werg
weather-involved accidents and 145 pereone
of which were nonfatal, weather-involved
aceudents. Nonfatal accidents comprised 75
percent ot the total weather-involved acci-
dents.

Frum 1965 to 1968, the pescentage of
nunfatal sceidents  which  were  weather-
involved incressed dramatically and that per-

centage has semained at a relacively high levet,

Sevi Mens Naow, 1nk Totsd
o T"';‘" —1'}; --;-*‘;'-:-‘ —-T'—""-'- ssea  (Sce Figure 1) On the other hand, the
1.1n A .
" T ™ —  accident rate per 100,000 hours flown {all
md' i - TR BT = nonfatal accidents) has been downward over
twdan . 2 . .
oy - o most of the period from 1964 through 1974.
. -
o - . - 7 About 50 percent of the nonfatal,
o ; ; Y B - weathzerinvolved accidems have occurred dur-
TiiC : T 5e-  ing pleasure flying and more than 12 percent
oo o T 1o T enm 745 duricg noncommercial business flying: the
Torae TR EER TSR Py e tses Temainder occurred during other kinds of
flying. (Sce Table 3.)
FIGUnt )
»
o Y ”~ --_‘..""'-0
s " PN s
~_ N /
g N L 2
£ e N/ 30 ~ 5
« v L
¥ nde
: S E
: g
1) o nq{-2
5 =2
E i@ RATE PER 100.090 ATRCRAF T HGURS Je8
5 " FLOWN - ALL MONFATAL ACCIDENTS sl I §
H € — — — 4 X NONFATAL WEATHER ACCIDENTS -
: M n{§%
z g
3 Be
Q i - 9
b £
q -
< 2 13— E 3
: 12 3
h s
§ 3 o 1 ~ g
- 8
S wf- "<
F4
-l
g o 12 -
&
1 1 i i | 1 | !
65 &7 [ * (2] il " n 13 74
YEAR
2
f
: v ! f




TABLE 3
KINDOF FLYING

19641974
Kind o0 Flyivwg! Accident ] Percent
——— it D —— i —
Mleasure ) 1,925 49.94
Business (noncommercial) 994 12,65
Serdor {hnstras tional) 441 6,26
Training _avructional} 412 524

© Dual nsiructiona) ) 24iu RN

Crop Conteol Related 248 36}
Air Tasi Fassenger Opeiat uns 2y o
TOTAL 6,63 w142

YThe foregoing apecsent the hand o fMlying being
conducted in most ol the wcidents, The Inaning
acsidents accurred duting mone than 30 wther b dy
of I ing,

TAHLE 4

CONDITIONS OF LIGHT V..
TYPE OF WEATHER C( INIHTIONS
- 1964 through 1974

WEATHER CONDITIONS

l l it

LIGHT loow

CONIN. - IMmi- Un- |Aci- | Per.
TIONS Nonct VER TR ma' Anownadents foent
Naone 43 - I - - 4| .05
Dawn B 3| - 511 .65
Darliche | - 1642647838 | 20 [6.90788.09
Thish | H

awdiche || 176] 60! g 2 [ 239304
Night .

(datks - Jor22: 1 40 2 508] 7.23
Night

{moon-

light.

brighe; 180 711t - o] .13
Unknown/

Not Re-

ported - S B T I | T
Accidents | 4 |6,950{785| 83 | 34 [7.856

"Landing and takeolf accidents only,
Tinvalid data ticlds, :

Almost 89 percent of the accidents ex-
ammined ia this study occurred during Jay light
bow.s and in visual flight rules (VER) condi-
tions; only abuut 7 percent occurred at night,
(Sve Table 4.) By cantrase, for fatal, weather.
involved accidents from 1964 through 1972,
60 pereent occurted during day light hours, 36

percent occurred at nighe and only 40 percent -

occurred in VFR conditions.

The accidents examined in this study’

occusred during 56 phases of flight. The phase
most frequently coded was the landing roll
(fixed wing}-22.8 percent. The next six
phases in descending order of frequency were:
Level off/touchdown-17.9 percent, initial
climb--11.6 percent, normal cruise~7.6 per-
cent, final approach (VFR),~6.6 percent,
takeoff run-5.8 percent, and caxi trom
landing~4.5 percent. {Sce Table 5.3

TABLE S

PHASE OF FLIGHT
1964 theough 1974

Phaw! Accidents Percent
Landing Roll ifived wing) 1,791 228
Levelati/ Touchdown 1,404 17.9
Initial Climb 912 1.6
Newmal Cruise 595 7.6
binad Appraach IVFR) 5i8 b.f':—
Taheot! Run 456 5.8 .
Taxi from Landing 3513 4.5
"Fop 7 of 56 phases coded.

PILOT DATA

Ceneral aviation pilots  with low total
flight times  were frequently involved in
weather accidents, (See Figure 2 and Table 6.)
In aboer B4 percent ot the accidents for
which dota were available, the pilots involved
had less thar- Y09 houss roral flight time.

T T T o ot bl Bk 4. b ik A RS R T Pt o . a1 B e et it 1t




TABILE ]}

KINDOF FLYING

1964 - 1974
Kind o Flyivyg' Accident, | Petvent
Meaure 3025 4494
Businew (noncommercial) 994 12.05
Salo (nstructiondl) 491 6.26
Training _voructionalj 412 534
T Dual finseuctionalj bL T A XN
Crop Control Relared 2K 6y
Air Taxi Pavienger Gpezat-ons 24 R N1t
T
TOTAL 6,034 B4 42

"The forcgoing npresent the kind o Aying being
sonducted in most of the acidents, The temaining
accidents ovcurred during mone than 20 other 3 Js
of 1> ing.

TABLE 4

CONDITHONN OF LIGIHT V..
TYPE OF WEATHER CONIDITIONS
1964 chrough 1974

WEATHER CONDITIONS

’ I ikc-

LIGHT flow

CONDE - , l.\lmi Un- {Acdi | Per.

TIONS Nemel VER IFR ina’ hnowndlents Jcont

None 4! . i._ i - i 4 .05
5 e H

Dawn /e 3 [ | st s

Palihe |- 6426478138 | 29 |o90788.09

Erish . i i

cwdight: | 176 60! 1 2| 2 does

Night . !

(darky - Jorf223 {40 2 | 508} 7.23

Night

{moan-

light.

briyht, 187 74 26 .33

Unknown;

Not Re-

putlcd - -] = - 1 1 Kill

Accidents | 4 [6,950,785]83 | 34 57856

'Landing snd takcaft sccidents only.
lavalid data ticlds, !

— annndus R

Almost 89 percent of the accidents ex.
anmned in this study occurred during daylighe
how.s and 0 visual fight rules (VFR) condi-
tions; only about 7 percent occurred at night.
{Sce Table 4.) By contrast, tor fatal, weather.
involved accidents from 1964 through 1972,
60 percent occurted during daylight hours, 36

pereent occurred at night and only 40 percent

occurred in VR conditions.

The accidents examined in this study
occurted during 56 phascs of flight. The phase
most frequently coded was the landing roll
(fixed wing)-22.8 percent. The next six
phases in descending order of frequency were:
Level offftouchdoan-17.9 percent, initial
climb-11.6 pereent, normal cruise~7.6 per-
cent, final approach (VFR),-6.6 percent,
takcoff run~5.8 percent, and taxi from
landing~4.5 percent. (Sce Table 3.)

TABLE S

PUASE OF FLIGHT
1964 through 1974

Phaw! Accidents Percent
Landing Redl i fived wing) 1791 228
Levelotf/Tou hdows 1404 12.9
tnitial Climb T2 1
Normal Cruise 595 7.6
Final Approach (VFR}Y 5i8 6.6-
Taheatt Run 456 58 .
Tavi from Landing 353 4.5

"Fop 7 of 56 phases caded,

PILOT DATA

Geneeal  aviation pilots with low total
flight times  were frequently  involved in
weather accidents, {See Figure 2 and Table 6.)
In abor B4 percent of the accidents for
which ot were available, the pilots involved
had less tivar 109 hours toeal flighe time.
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ft is significant to note that in more than
95 percent. of the cascs examined. the piloss
involved had less than 100 hours in the type
of aircraft flown. (See Table 7 and Figure 3.)
Nearly 67 percent of these pilots had 10
hours or less in type.

Information concerning pilot time during
the 90-days before the accident was available
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in a majority of the accident cases examined.
In 75 pereent of the cases cxamined, the
pilots involved lad less than 50 hours of flight
time during the 90 days before the accident.
(Sce Table 8 and Figure 4.) More than 21
pereent of those pilots had less than 10 hours
of flight time during that 90-day period.

Pilot Certification
Since 1964, privatz pilots have been in-

volved in more weather accidents than any
other type of pilot and, as would be antici-
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pated, most  plots involved in nonfacal,

weatherinvolved accidenes held private pilat
certificates, (See Table 9 and 10.) Of the
nonfatal,  weather-involved  accidents, 46.8
pereent of the pilots beld private certificares
winle 41,5 percent of he total pilot poputa.
tion had private certificates. As shown in
Table 11, most pilots were in the single
engine, Land category. The Board's statistics
also show that there were more than 40 piluts
whu vither had no certificates or were flying
with certificates which had expired,

Geographical Distribution of Accidents and
Pilots divolved Compared with Total Active
Pilots

Accident exposure to various geographical
areas was determined by separating che non.
fatal, weather-involved accidents into FAA
I’t‘gitms '.“‘d cump.lring ‘I‘l‘ "u"lbcr ()f Jcci'
dents an cach region with e number of
active pilots in that particular region, (Sce
Figures 5 and 6: Tables 12 and 13.) The New
England region had che best record with 252
accidents, and Alaska was next with 3585
accidents. However, when those figures are
comparcd with the numbers of active pilots in
the respective repions, it can be seen that the
record in Aluska is the worst for any FAA
region and that the Alaskan record is about 6
tiimes worse than that of the Southern region,
which has the best record. The Grear Lakes
and the Western regions rank No. 1 and No, 2
both in numbers of acaidents and in nebers
of active pilots, but their records are cquiva-
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TABLE 10

TYPE OF PILOT CERTIFICATE

Type of Certilivcate Numbwer Fereernty
Student 1,355 17.2
Private 3.77 1M
Commerciad 1.6} Jrd
ATP TR Y
Privat/F. L, 2 0
CunmeranaliF A, 923 1.7
ATYIF.A. o i
Fmrign 3 ]
None/Espire . M .5
Unknown o )
- S
TUTAL TA5%

lent and rank high when comparcd with the
other regions.

Pl Age '

The ages of pilars in nonfacal, weather-
involied  accidents were  categorized into
groups. (See Table 14.) The peak group was
31 t0 35 years: however, both the 26 1o 30
year group and the 36 1o 40 EHOUP Wore near
the peaks. By contrast, pilots invoived most
often in fatel. weather irvolv sl accidenes
were between 41 und 46 years old. Updated
statistivs on pifot age. were solicited from the
FAA in oracr tu determine the age group to
which. most pilots belong. (See. Table 15
These data indicate that at least sinee 1968
there have been more pilots in the vounger
age groups than in the 36 10 40 Vear group.

Pilot-Tnvolvement as & Cause ur Factor

During the 11 years studicd, “Inadeqaate
Preflight Preparation and/or Planning™ was
the muost trequently cited canse in which both
pilot and weather were involved (See Table

!

8 e o L ST A

‘“ABLE 11

CATEGORY AMD CLASS RATING

Accidents § Precent
Singlr engine land  5.100] 64.9
Muliiengine Land 17 .22
;:-k erpac wa 14 A8
Single engine Land and v, 3ot 4n
Multwngne land and invt, 3 37
Single enone wea ind imst, 1 O
Single eng e Jand and ses 180} 229
Multeone tard and wa I .01
Sunygle engn- Land and ses and inst, ] n 9
Mulsengne band and s and inst, 2 .0}
Single-multiengine lar d 411 523
Single multicngine wa 1 01
Singde multiengine land and imat. 947{ 1206
Singde-multicnune wa and inst, 1 01
Sl"—ng!omull.c apne lane and wa 57 -33-
Single -multicnne land, ::.n afd inat 141 1.80
Rutatorslt kA% 4.22
Rotencralt and inu, 3 ’ Ab
Glider 110} 140
Lighter t.au air 6 .08
None 49 .62
Unhnawn 19 W24
Accidents 7.85¢

16.) The near most frequendy cited causes by
order of frequency were: “Failed to obtain/
maintain fAying sp. -2, “improper levelodf,”
“failed to matntain directional control,” and
“selected unsuitabie terrain.™ '

Flight Plans

More than 80 percent of the pilots in the
7.856 nonfatal, weatherinvolved accidents
did not e flight plans of any type, less than
14 percent filed VFR flight plans, and less
than 5 percene filed inscrument tlight rules

6‘
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TABLE 1S

PERCENTAGE OF TOTAL ACTIVE PILOTS WHO WERE INVOLVED
' IN NONFATAL WEATHERINVOLYED ACCIDENTS
(LY FAA RLGION)
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TABLE 15

ACTIVE PILOT CERTIFICATES HELD BY AGLE GROUP OF HOLDER

1968 1970 1972 1974
Age Number  Porcent Number  Percent Number  Percent Number  Percent

14.15 - - - - - - 173 <i
16-19 31,957 5 34,817 5 320 4 31,989 4
20.24 96,516 14 101,238 14 92023 12 90,401 12
2529 117,465 17 124,363 17 125,416 17 118,111 16
30-34 98,899 t4 105,784 14 113,251 15 113514 15
35-39 95939 14 96,633 13 97,869 13 95,081 13
4044 89,951 13 89,642 12 93,047 12 87.899 12
4549 83,531 12 86.186 12 82,215 11 75,211 10
5054 45,277 54,952 8 65,729 66,610 9
5559 19,471 24,335 3 30430 4 34,828 5
60+ 12,689 14,779 2 17,785 19,911 3
Total 691,695 732,729 750,869 733,728

TABLE 16

CAUSE/FACTOR TABLE
NONFATAL WEATHER INVOLVED
ACCIDENTS
1964 THROUGH 1974

Detailed CausefFactor

Nonfatal Accidents

Pilor ln'Comm;u.lc'i

1, Inadequate preflight
preparation andfor
pla..ning

2. Failed ro obtainf
maintain flying
speed

3. Improper level off

4. Failed to maintain
directional control

5. Selected unsuitable
terrain

Cause Factor  Total
3,949 418 4,367
3,900 3,904
3,712 3,720
3.348 9 3,357
2,880 83 2963

10

(IFR) flight plans. (See Table 17.) In more
than 88 percent of the cases, the weather at
the accident site was VFR. By comparison,
from 1964 to 1974, for facal, weather-
involved accidents the weather at the accident
site. was VFR only in 40 percent of the
accidents and IFR in 54 percent of the
accidents,

WEATHER PHENOMENA AS A
CAUSE/FACTOR

Unfavorable wind was the most  fre-
quently  cited weather factor in nonfatal,
weather-involved accidents, Low ceiling and
updrafes or downdrafts were the next most
frequently cited factors, followed by condi-
tions conducive to carburetor icing, fog, rain,
sudden windshifes and thunderstorm activicy.
(Sce Table 18.) -
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TABLE 17 WEATHER FORECASTS

TYPE OF WEATHER
(AT ACCHMNT SITE)

Information concerning weather forecasts
VS, TYPE OF FLIGHT PLAN

! Landing, and takeoll accidents anl,
Tpnvalid data ticlds.

——r—

CONDETHINS AT ACCHINT MTL

TABLL 19

ACCURACY OF WLATHIR
FORIVCANTS ¥ VVPL O WLATILR

NONFATAL WEATHERINVOLVED

MCIDLNTS

1963 THRP 'GIN 97 3

! was not available in many of the accidents
3 Linknowa! examined because most of them occurred
! Below | NotMe | i | per : " : L N T
; None | VER | 17| Mot | poved | dewm | cems d‘ur.m.g VFR condl.nnns and in the immediate
! \ vicinity of the airport. However, based on
H Natic 4 ] 1 - A 10 . . . .
{ available dats
3 — — et = Tt Tee  aval able data, a pilot was 12 times more i
‘ m — T Tie T o bhely to encounter weather as prediceed than
; en TrR ETTN T - il am o cncounter weather worse than prediceed,
: Comtrotled {Sce Table 19.) As the Board indicated in its
VFk - L S 2L % previous special study, experienced pilots .
1R .
_ (VER on tup! 3 . 31 o generally are aware that forccasts cannct be :
H DVER s 1 s o considered completely accurate, but they also
VFK know that they cannot be ignored. Forccasts
X Flu, Flwg. 14 5 t9 24 .
p — " should be treated as the best professional
& Sprotal VFR 4 14 1 - K 14 .
i o s —  advice avinlable,
( Unkiown/not
: reported - | & ) whk e
{
1S Accidents 4 |eosofrss| m i 7.856
- Percent .1 B88.5 | 10.0 [ I 4
5

.

TABLE 18 :
Below | e Aci Pur !
. Vi | R | Mo fRaewnll doen §ocenr '
WEATHER PHENOMENA CONSIDERLD AS ; X
arecast salbadan- N
A CAUSE/FACTOR IN NONFATAL taalls et L3ee | 88 at " ERTTR YRR
WEATHER-INVOLVED ACCIDENTS ]\Aun...l ichik,
ottt Uhan bine
1964 THROUGH 1974 .Jf. l ' t a2
Weather conank g
Phenomenron Cause  Factor  Total Ay borren thaa
—_— hireyast 2 X M '
. ‘cather slighthy '
Unfavorable wind . 1,564 2,373 3,937 :..J,:.. tm..‘.,'.(.. ;
Low Ceiling 72 614 686 o1 M1 7 2] 2] ;
Downdeaft/Updraft 190 435 625 e f ol *
wrvcast ke 2 A2
. Conditions conducive to oteoant o
carburctaor icing 290 278 568 pletely conneans 3 4 7 13
Uik now g et
Fog 63 483 548 reported 2037 | 22 13 b 2 fo2ase g sans
Rain 40 33 372 Accidents a342 | 73 i) w s
Sudden windshift 125 146 271 Feicent s 1302 | ras | 55
Thunderstarin activity _ 44 196 240 ¥ Londing atd Lekeuft s cidents only.

R T )



. TV

WEATHER BRIEFINGS

Infurmation concerning weatiher bricfing
was abws not available in many aconient cases
examined. probably because most accidents
occurred during YFR conditions and in the
vicinity of airpurts. Nevertheless, for those
cases in which the pilot was bricfed, mo
bricfings were reccived from Flight Service
Station personnel by tlephone, (See Table
20.) 1 those caws for which mformation was

TABLE 20

SOURCE OF WEATHER BRIEFING
NONFATAL WEATHLR-INVOLVED
ACCIDENTS
1964 THROUGH 1974

Suurce Accidents Percent
Pilot, scH-help 54 9
In peram, NWS' 76 1.3
Phone, NWS 138 2.4
In person, F§53 130 5.7
Phone, FSS 1.258 218
Padio, F85 422 7.3
Recorded by phone 9 2
Recorded LIMF radio . 86 1.5
Pilot (o forecaster 2 .0
Partial, phone NWS 2 .0
Partial, FSS in persan 10 2
Partial, FSS phone/radio n 4
No bricfing received 2,704 46.8
_ Bricﬁ.ng reccived, method
unknown 181 A
Coumpany dispatch . .0
Other ) 108 £.9
Unknown, not reported 374 L 6.4
- Total Accidents 5.97%

! National Weathcr Service
2 Flight Scrvice Station persostnch

B A A Ot %

available, mote than 45 percent of the pilots
wure not bricted. The Board's statistics also
show that of the 2,704 pilots who were not
bricted, 2,615 alswo did not file light plans, Of
the 2,098 pilots who were bricfed on weather,
1,093 alse filed flighe plans of some type.

TIME OF YEAR

During April and May, more nonfaral,
weather-involved accidents occurred than dur-
ing any other time of the year, (Sec Table 21
and Figurc 8.) Beginning in Nuvember, the
accident trend began to rise and peaked in
May. From May, the trend was downward
until the low point was reached in November,
The largest nise in accidents was from Feb
ruaty 1o March and the largest drop in
accidents was from August to Scptember.
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STATISTICAL SUMMARY

Based only on the statistics presented, a
pifot-most likely to have been involved in a
nonfatal, weather-involved general aviation
accident: e ~
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. Received a preflight bricfing from a Flighe
Scrvice Station which utilized Wealher
Scrvice Forecasts which were reasonably
accurate,

2. Was proposing a pleaure thight.
3. Had less than 100 total tight-hours.

4

6.

7.

8
9

10

. Had less than 100 hours in type of sircraft
(and most probably bad less than 10
hours in type.}

. Had less than 59 hours in the 90 days

before the accident (and probably had less

than. 10 hoars.)

Had a private pilot cestifcate with a

single-engine, land rating.

Had not tfiled a tlighe plaa.

. Was between the ages of 31 and 35.

. Crashed in VFR condirions with unfavor-

~able winds involved.

. Was  accomparied by at least  onc
passcniger.

13

ACTIONS BY GOVERNMENT AND
INDUSTRY TO MINIMIZE
WEATHER.INVOLVED
GENERAL AVIATION ACCIDENTS

Nationa) Weather Service and
Federal Avation Adminstration

The growth of genceal aviation, partic-
ulariy during the past 10 years, bas caused
many problems to surfacc, among them—the
difficulty of providing required preflight
weather information to pilots. There is little
doubt that the best preflight bricfing is one
which is obtained, face to face, from a
professional metcorologist who has used the
latest current and forecast weather informa-
tion, including chares and radar weather data.
Unfurtunately, because of the large increase
in the pilot population, it is becoming nhysi-
cally impossible and cconomically impractical

to  provide indwidual,  personal  weather

sCIvVice.

The next most practical method for ob-
taining a preflight bricfing is by telephone,
and statistics indicate thae the telephone is
the most popular methed. However, when
weather is bad or marginal, it is difficult 0
contact the local Flight Service Station (FSS)
ot NWS office by phonc because the lines are
kept busy. To JMeviate the problem, a few
years ago the FAA and NWS initiated the
program, “Pilot's Automatic Telephone
Weather Answering Service (PATWAS).™ By
calling the PATWAS numbcr, in 70 areas
where the service is available, a pilot can
receive 2 recorded weather bricling for areas
within a 230-mile radius of his location.
However. because of heavy demand, even the
PATWAS lines have become saturated during
periods of inclement weather, In order to
overcome this difficulty, the NWS and the
FAA are cooperating in a test at New York to
improve the PATWAS. The FAA is providing
the cquipment, and rhe NWS is providing the
space and the manpower to keep the tapes

S E e e R SNl i GO il P RO 150 Bt 541 3 ¥ oY

W

o

(‘ 4
" P 4
’

s

]



updated. The objective of the test is to
determine if a sophisticated telephone record-
ing system can provide an adequate briefing
for pilots and reduce the demand for personal
weather briefings. The New York City
PATWAS is made up of 3 scparate phone
-numbers for New York City and 3 for
northern New Jersey. The PATWAS cobtuins
34 incoming lines. In addition to providing
route forecasts and a weather synopsis, the
test: PATWAS coatains flight precautions,
winds aloft reports, terminal forecasts, hourly
weather obscervations, and notices to airmen
(NOTAMS), which are updated and amended
regularly, Normal PATWAS systems are time-
limited, but the New York PATWAS system is
fexible and the length of the eape is con-
trolled by the forecaster.

Indications are that use of PATWAS in
New York has increased 300 percene, If the
test proves it to be successful, the New York
PATWAS will become an integral part of a
National PATWAS System,

As a result, in pare, of a previous Safery
Board recommendation, the FAA and the
NWS have issucd juinely, the updared buoklet
entitled, “Aviation Weather.,” The revised
version has been published and is now avail-
able in a two-volume set; “Aviation Weather™
{Advisory Circular 006A) arnd “Aviation
Weather Services™ {Advisory Circulsr 00-45),
“Aviation Weatker” is a general text on the
principles of meteorology and their applica-
tions 1o aviation operations. It is used pri-
marily by pilots and flight operations per-
sonnel, buz also serves as an  excellent
introductory text on weather for nonaviation
interests, “Aviation Weather Services” dis-
cusses services provided to the pilot by NWS
and FAA facilities, the structure and inter-
pretation of weather observations and fore-
casts, data communications, the use of
amaytic and prognostic charts, graphs, and
conversion tables. The book is also ueed as a
text in the NWS Pilot Weather Bricfer's
Coursc and will be updated periodically as
new products, forccast techniques, and bricf-

;

g services are developed. The two volumes
are available at a nominal cost from the
Superintendent of Documents, Governinent
Printing Office, Washington, D.C. 20402,

After  extensive coordination between
Government agencies and the aviation com-
munity, a new and standardized format for
pilot reports (PIREPS) has been developed
and was implemented on a test basis. This is a
coordinated program which includes the
FAA, the military, and che air carriers, FAA
Flight Service Stations in 15 States are in-
volved in the test. Present plans call for
implementation of the new format nation-
wide during che summer of 1976, The
advantages of the new format include case of
reading, since the various parameters are in
the same place in each report and the reports
can  be computer-processed  to _develop
charts of phenomena such as icing and tur-
bulence. These types of charts are planned for
development in the near future and are
expected to be of great benefit to briefers
who will then have a pictorial guide to locate
icing and turbulence areas,

The NWS has also implemented a program
that summarizes the PIREPS, by States, into
nine  bullctins  cvery 30 minutes. These
PIREPS are disseminated on the Service-A
weather teletype. The bulletins are then sent
t~ the FAA’s Weather Message Switching

Ceater at Kansas City where they aré retained

for 2 hours and are available to those loca-
tions which have request-reply capability.
Since June 1975, the NWS has partici-
pated with the FAA and the Department of
Defense (DOD) in a 1-year test at the Kansas
City Air Route Traffic Control Center
(ARTCC). Seven foreeasters provide on-site,
24-hour weather information to controllers
and keep them advised of weather that may
impact the air traffic control system., They are
also attempting to place more PIREPS into
the system, alerting milicary bases at night of
potentially hazardous weather, and briefing
some military pilots. An interagency group is
examining the possibility of extending the




test at Kansas City and expanding it to other
ARTCC's,

The FAA has recently awarded a mulei- -

million dollar comtract for automated FSS
equipment which is desighed to improve the
speed and quality of preflight and in-flight
pilot briefings. -

The computer-based system, called Auto-
mated Weather and Notice to Airmen System
(AWANS) is considered a key clement in
FAA’s program to automarte its FSS network,
It will be installed in the Washington FSS for
operational testing early next year,

The AWANS computer processes flight
data automatically replacing the present
manual system whereby FSS specialists must
sort through lengthy teletypewriter printouts.
Using a special keyboard, the specialists can
call up a varicty of vital flight and weather
information from the computer for viewing
on a cathode ray tube display. This enables
them to bricf pilots with increased speed and

“efficiency while providing morz up-to-date

flight information. A prototype of the
AWANS system is undergoing a year long test
at the FSS in Aclanta, Georgia.

AWANS will be installed ac the Wash-
ington FSS after that facility is relocated
from National Airport to Leesburg, Va.,
where it will be collocated with the FAA's
ARTCC. Until AWANS is ready, FAA will use
a less sophisticated, semi-automated display
system at the relocated Washington FSS.

In its Special Study, **Faral, Weather-
Involved, General Aviation Accidents,” the

-Safety Board sccomniended that the FAA,

among other things, take priority action in

order to adhere to the proposed 4-year-

impl¢mentation plan for the En Route Flight
Advisory Service (EFAS) which had begun at
four West Coast FSS's in 1972. Because of
budgctary constraints and difficultics con-
cerning actions involving FSS's in fiscal year
1975, the FAA was unable to adhere to the

4-year plan. However, at Jeast eight FSS's in

the eastern U.S. are expected to add the
EFAS function in 1976. It is also anticipated

that during 1976, 220 EFAS specialists will
be given an additional 4-week intensive train-
ing - course devised and inseructed by NWS
meteorologists. As cnvisioned, the EFAS pro-
gram eventually will be composed of 44 FSS's
coast-to-coast, speciatly equipped and manned
to enable pilots in flight to get the latest
weather information on a discrete radio fre-
quency, The ETAS stations will be on the
Nativnal Facsimile Circuit, they will have
request-reply teletype capability, and NWS
radar remote cquipment wherever available.
They will also have a telephone connection to
the ncarest NWS forecast office in order to
make available professional wmcteorological
consubtation in problem situations,

With funding by the FAA, the NWS has

developed a new computer-based, short-term
technigue which makes it possible to forccast
thunderstorms 2 to 6 hours after an obsetva-
tion, The new technique was made available
to forecasters on a nationwide basis at the end

of March 1976. The sccond program is dnc -

which is designed to provide the general
aviation pilot with much needed wind intor-
mation at the runway threshold. The program
is experimental and utilizes a pole and
streamers to provide wind direction and specd
indications to the pilot and is said to be an
improvement over the windsock.

Partially in response to Safety Board
recommendations, the NWS and the FAA
have established a number of working groups
to work on priority items to improve aviation
weather services, Among these are groups
working on:

(1) Faster and more complete dissemina-
tion of hazardous and potentially
- hazardcus weather information to the
_ National Airspace System, '
(2) tmproved pilot and air traffic special-
ist education, ‘
(3) hmprov-d aviation weather products
~and
(4) Better quality control of observations
. and services. '
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Aircraft Owners And Pilots
Association (AOPA)

AOPA’s Air Safety Foundation offers
many training programs for airmen at various
locations across the country. One of these
programs is the Practical Aviation Weather
Course, During 1975, the course was ate:nded
by mare than 400 persuns, Practical Aviation
Weather is a t6-hour course. The course
includes basic weather theory, types of
weather-briefing information, weather {'ying,
and preflight and in-flight decisionmaking,
b ally, the course covers items such as
in-flight weather situations, live weather brief-
ings, and air route traffic control capabilities
and limitations with regard to avoidance of
hazardous weather situations,

CONCLUSIONS

Statistics reveal that most of the nonfi tal,
weather-involved, general aviation  accidengs
occurred during the landing regine, i.c., citker
during the landing roll or during leveloff ard
touchdown, when unfavorable wind conds
tions cxisted and the weather was VFR.
Unfavorable winds were cited 5 times more
ftequently as a cause or factor than were low
ceilings, and 16 times more frequently than
was thunderstorm activity.

Most of the pilots involved in the “un-
favarable wind” accidents simply didn't
c:mpensate for the wind conditions or used
poor judgment where they actempted to land.
Although some of the pilots may not have
been aware of the exact wind conditions, one
pass over the intended runway would have
revealed those conditions. On the other hand,
the fack of appropriate wind measuring cquip-
ment on the ground or the misinterpretation
of a windsock, for example, could have
contributed to some of the accidents.
Although a windsock provides valuable infor-
mation concerning wind direetion and some
information on wind speed, the windsock is
of little or no value for gust information. -
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The Safety Board belisves that many of
the accidents atributed to “unfavorable
wind" could have been prevented by in-
creased emphasis on the subject during pilot
training and by the cxpedited development of
a simple, economical wind-measuring system
for use pasticularly ar relatively small airports
which are used primarily by general aviatior.
aircr.ft.

The Safety Buard continues to belicve
that the general aviation accident prevention
cfforts by both Government and industry
have been progressive, but that even greater
cfforts are nceded to reverse the trend of
weather-involved accidents,

RECOMMENDATIONS

Based on the results of this study, the
National Transportation Safety Board rec-
ommended that the Federal Aviation Admin-
istration:

“Expedite the development, for opera-
tivnal purposes, of a simple, cconomical
wind measuring system for usc particu-
larly ac selatively small airports which are
used primarily by general aviation aircraft.

(13

++ . In coordination witlh the National
Oceanic and  Atmospheric  Administra-
tion{National Weather Service:

“Through the FAA/NWS Working Group
on Improving Pilot Education, place spe-
cial emphasis on the hazards associated
with unfavorable winds during the landing
regime, by various means such as:

1. Discussions at safety seminses and
clinics sponsored by the General Avia-
tion Accident Prevention Program
Specialists.

2. Changes in the Private Pilot's Test
Guide (AC 61-32A).

3. Changes in the Private Pilot’s Hand-

book of Acronautical knowledge (AC
61-23A).
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" 4. Changes in Pilot Exam-O-Grams. 6. Assuring through FAA Inspectors that

Pilut Schools certificated under 14

5. Addition of appropriste questions in CFR 141, highlight the problem in
both written and oral pilut examina. their training syllabi specified in 14
tions and chechs. : CFR 141.55 (6){b)(2}." '

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s] WEBSTER B. TODD, |R.
Chairman .

s/ FRANCIS H. McADAMS

Mcmber

Isi PHILIP A. HOGUE

Mcmber

-Is/ 1SABEL A. BURGESS

Mcmber

Is] WILLIAM R, HALEY

Member

May 27, 1976
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