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PREFACE

-This report presents the 1977 General Aviation Activity and
Av ion ics Survey resu lts comp iled at the Trans por tation Sys tems
Center (TSC) under Project Plan Agreement FA-943 sponsored by the
Federal Aviation Administration (FAA), Off ice of Managemen t Sys-
tems , Information and Statistics Division . The survey is the con-
tinuation of an FAA data collection program to gain information
on the activities and avionics equipment of the general aviation
aircraft fleet. The results represent the cumulative effort of
several agenc ies wi thin the Depar tment of Trans por tation . TSC
developed the survey method , sample design and comp uter sys tem
for sample selection , data editing and estimation of results.
They also ran the sys tem durin g surv ey produc tion . Wi thin the
FAA , the Information and Statistics Division sponsored and coor-
dina ted the ac tiv it ies associa ted with the survey , the Data Sys-
tems Management Division was responsible for printing names,
addresses and aircraft information on the questionnaires , and
the Mike Monroney Aeronautical Center provided data tapes , conduc-
ted the telephone follow-up survey , and transferred the survey
responses to machine readable forms.

The author wou ld like to acknowle dge contr ibutions to this
repor t by several FAA and TSC personnel : Caro lyn Edwards and
Nicholas Soldo , AMS-230, guided the project as sponsors and reviewed
the repor t tex t ; Neil Meltzer , DTS-233, prov ided assis tance in
coordinating the report editing , typing , artwork and printing .
Thomas Cramer of Kentron International Limited designed and
programmed the entire computer system for the survey. He was
assisted on several of the final report programs by James Guarente

and Pr.d Doten, alco of Xentron.
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EXECUTIVE SUMMARY 
-

This repor t presen ts the resul ts of the firs t Genera l Av ia-
tion Activi ty and Avionics Survey , conduc ted in 1978 by the
Federal Aviation Administration to obtain information on the acti-
vi ties and avionics of the 1977 general avia tion aircraf t flee t,
the major component of civil aviation in the United States. The
FAA selected a statistically designed sample of about 14.4 percent
of the registered general aviation fleet to participate in the

survey. The sampled aircraft represented all states and FAA
reg ions , and all of the major manufac turer - mode l groups of air-
craft. The survey was conducted through a mailed questionnaire,
with a telephone follow-up survey of a sample of non-respondents,
yielding in total a response rate of 80 percent.

Some impor tant survey findings appear below:

o An estimated 35.8 million hours of flying time were logged
by the 184,294 active general aviation aircraf t in the
U.S. fleet during 1977. These aircraft had a mean annual
flight time per aircraft of 194.2 hours and represented
almos t 87 percen t of the regis tered general avia tion
fleet.

o Turboprop and turbojet aircraft were the most heavily
used aircraf t in the flee t, each avera ging over 500 hours
per aircraft for the year. In contrast , sin gle eng ine
p is ton powered aircraf t averaged fewer than 175 hours per —

aircraft in 1977.

o The most common primary use of a general aviation aircraft
was personal for an estimated 48 percent of the active fleet,
followed by business for 22 percen t of the flee t, and in-
structional for 9 percent of the fleet.

o The mos t populous region in terms of based aircraf t was
the Great Lakes Region , housing an es tima ted 18 percen t
of all registered general aviation aircraft; the most

.4 populous s tate was California , housing 13 percen t of the
registered aircraft.
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o Over 80 percent of the general aviation aircraft have two-
way VHF communications equipment; over 50 percent are
equipped with 4096-code transponders ; almost 50 percent
have at least one component of an instrument landing
system; and over 75 percent have some form of navigation
equipment.

o An estimated 35 percent of the active general aviation
flee t f lew by ins trumen t fligh t rules (IFR) at som e time
during 1977.

o An estimated 6.1 percent of the general aviation fleet
was on long-term lease during 1977.

I
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1. INTRODUCTION

1.1 GENERAL 
-

1.1.1 Purpose of Survey

The purpose of the General Aviation Activity and Avionics
Survey is to provide the Federal Aviation Administration (FAA)
with information on the activity and avionics of the general avia-
tion fleet. Figure 1.1 underscores the importance of genera l
aviation to the United States civil air fleet. During calendar
year 1977 general aviation composed almost 99 percent
of the U.S. civil air fleet1, accounted for over 84 percent of
civil operations at FAA towered airports 2, and logged over 84

— 
percent of the total hours flown by the U.S. civil air fleet.3

The information obtained from the survey enables the FAA to moni-
tor the general aviation fleet so that it can, among other acti-
vities , anticipate and meet demand for Na tional Airspace Sys tem
fac ili ties and services , assess the impact of regulatory changes
on the general aviation fleet, and implement measures to assure
the safe operation in the airspace of all aircraft .

~Census of U.S. Civil Aircraft, Calendar Year 1977, U.S. Depart-ment of Transpor tation, Federal Aviation Administration ,
(Wash ington, DC, 1979), p. 4.

Air Traffic Activity Calendar Year 1977, US. Department of
Transportation, Federal Aviation Administration, (Washington,
DC , 1978), p. 2.
Note: General aviation as used in this report combines both

general aviation and air taxi from the source above.
3Air Carrier: Census of U.S. Civil Aircraft Calendar Year 1977,
U.S. Department of Transportation , Federal Aviation Administra-
tion (Washington, DC, 1979),p. 30. General Aviation : Table
2-1.

I
1-1 

- --- -. ~~~~~~~~~~~ ~ - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



1977 U.S . CIVIL AIR FLEET

GENERAL AV IA T ION
2 12, 735 AIRCRAFT

98 8% A I R  C A R R I E R
2. 54 6 AIRCRAFT

19 77 C I V I L  OPERATI ON S AT FAA
T O W E R E D  A I R P O R T S

9 .9 MILLION OPERATIONS
15.4 %

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

A I R  C A R R I E R

GENERAL AVIATION
54.8 MILLION OPERATION S

84 .6%

1977 FLYING TIM E

H

(

~~

±

~~~~~ A I R  C A R R I E R
6.7  MILLION HOURS

15 . 7%

GENERAL AVIAT ION
35.8 MILLION HOURS

84 .3 %

-4

FIGURE 1.1 A CONTRAST OF GENERAL AVIATION AND AIR CARRIER ACTIVITY
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1 1 2 Background

Prior to the current survey , the FAA used the Aircraft
Registration Eligibility,  Identification and Activity Report, AC
Form 8050-73 in its data collection program on general aviation
activity and avionics . The form, sent annually to all owners of
civil aircraft in the U.S., served two purposes : (1) Part 1 was
the mandatory aircraft registration renewal form ; (2) Part 2 was
voluntary and applied to general aviation aircraft only, asking

questions on the owner-discretionary characteristics of the air-
craf t such as f light hours , avionics equipment, base location, and
use. In 1978, the FAA replaced AC Form 8050-73 with a new system:
Part 1 was replaced by a triennial registration program; Part 2
was replaced by the General Aviation Activity and Avionics Survey, -:
FAA Form 1800-54. (See Appendix A3.) The survey was to be con-

¶ ducted annually based on a statistically selected sample of
general aviation aircraft, requesting the same type of informa tion
as Part 2 of AC Form 8050-73. The first General Aviation Activity
and Avionics Survey took p lace in 1978, collecting the 1977 data
from which the statistics in this report were derived . Benefits
resulting from the new method of data collection included quicker

4 processing of the results, improved data quality , and a consider-
able savings in time and money to both the public and the Federal

Government. Specifically , the public reporting burden was re-
duced by an estimated 13,000 hours annually , and the cos t savings
to the public and Government were es timated to be one million
dollars annually .

1.2 SURVEY COVERAGE

1.2.1 Aircraft

The General Aviation Activity and Avionics Survey covers,

through a stratif ied probability sample, all general aviation air-

- 

- craft registered in the United States. The term “general avia-

tion”, as used for this survey, is defined as all aircraft in the
U.S. civil air fleet except those operated under Federal Aviation

Regulations Parts 121 and 127. These two parts cover the

1-3
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operations of fixed wing aircraf t and rotorcraf t, respectively ,
that 1) have been issued a certif icate of pub lic convenience and
necessity by the Civil Aeronautics Board authorizing the perfor-
mance of scheduled air transportation over spec ified routes and a
limited amount of non-scheduled operations , and 2) are used by
large aircraf t commerc ial operators . General aviation thus
includes aircraft operated under:

Part 91: General operating and flight rules.

Part 123: Certification and operations : air travel clubs
using large airplanes .

Part 133: Rotorcraft external load operations .

Part 135: Air taxi operators and commerc ial operators of
small aircraft.

Part 137: Agricultural aircraft operations.

General aviation offer s such varied services as air taxi, air
cargo, industrial, agricultural , bus iness , personal, instructional ,
research , patrol and sport flying. General aviation aircraft
range in complexity from simple gliders and balloons to four
engine turbojets.

Certain aircraft meeting the general aviation criteria have
been exc luded from the survey . This group consists of aircraft
registered to dealers , aircraft in the process of being sold or
with registration pending , and aircraft for which not enough in-
formation was available to categorize them properly for sampling
purposes.

1.2.2 Geographic

The sample survey covers general aviation aircraft registered
with the United States Aircraft Registry as of December 31, 1977.
Over 99 percent of these aircraft are registered to owners living
in the 50 states and Washington, D.C., with about 0.3 percent (543
aircraft) registered in Puerto Rico- and other U.S. territories,

1-4

—I ~~~~~~~~~~~~ 
-liv



___  -

and 0.2 percent (374 aircraft) registered to owners living in
fore ign countries • 1

1.2.3 Content

Appendix A3 contains a copy of the survey questionnaire, FAA
Form 1800-54. The questionnaire requests the owner to provide
information on the sampled aircraft’s characteristics and uses
for various time periods:

1) Hours by use, IFR hours , fuel consumption, and leasing
information for entire calendar year 1977,

2) Airframe hour reading and state of aircraft base as of
December 31, 1977, and

3) Avionics equipment currently on board .

1.3 SAMPLE DESIGN

1.3.1 Sample Frame and Size

The Aircraft Registration Master File , maintained by the FAA
Mike Monroney Aeronautical Center in Oklahoma City , provided the

sample frame, the list of aircraf t from which the sample was selec-
ted, for the survey. This file is the official record of registered

civil aircraft in the U.S., containing one record per aircraft.

It accurately represents the current civil air fleet, being updated
continuously for new registrations , changes in ownership , etc.

All aircraft identified as general aviation in the file
according to the definition in Section 1.2.1. comprise the sample
frame with the following exceptions:

1) Aircraft registered to dealers.

2) Aircraft with “Sale Reported” or “Registration Pending”
appearing in the record instead of the owner’s name.

3) Aircraft with a known inaccurate owner’s address.

~Source: FAA Aircraft Registration Master File as of December 3].,
1977.

1-5
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4) Aircraft with missing state of registration, aircraft
make-model-series code, or aircraft type information.

— For calendar year 1977 , the sample frame cons isted of 212,598
general aviation aircraft records from which 30,643 records were
sampled, yielding a 14.4 percent sample. Table 1-1 and Figure 1.2
show the distribution of the sample compared to that of the popu-
lation by aircraft type. Table 1-2 and Figure 1.3 show similar
distributions by FAA region. (See Appendix B for the FAA regional
map.) These displays clearly demonstrate the disproportionality
of the sample to the population , an intended result of the sample
design to gain efficiency and to control errors.

1.3.2 Description of Sample Design 
—

The sample design employed was a stratified , systematic des ign
from a random start. The sample was selected from a two-way
stratified frame matrix. The two stratification criteria were:

1) State or territory of aircraft registration .

2) A variable called make-model index constructed from the
thirteen aircraft types and the 300+ aircraft manufacturer !
model groups of 20 or more general aviation aircraft.

The 54 levels of the state criterion and the 337 levels of the
make-model index yielded a matrix of 54 by 337, or 18,198 cells
(strata) among which the frame was divided for sampling . —

The FAA ’s primary requirement was for estimates of mean
annual flight hours per aircraf t, necessi tating optimal determina-
tion of sample sizes based on flight hour variation within the
cells , and not on cell size. Hence, the sample was not propor-
tional to cell size, and a sampling fraction was determined for
each cell with a non-zero population . Sampling was then performed
systematically from a random start within individual cells .

- - 

Initially each aircraft in the sample was given a weight
which was the inverse of its cell’s sampling fraction , and which
corresponded to the number of aircraft in the sample frame repre-
sented by that aircraft. When all responses to the survey were

I,

1-6
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TABLE 1-1. SAMPLE AND POPULATION DISTRIBUTIONS BY AIRCRAFT TYPE

Type Population Sample Size Sample as % -

of Population

Fixed Wing
Piston

1 Engine , 1-3 seats 74,455 13 709 18.4
1 Engine, 4 + seats 98,191 8,150 8.3
2 Engines, 1-6 seats 15,690 2,118 13.5
2 Engines, 7 + seats 7 ,161 1,654 23.1
Other Piston 353 235 66.6

Turboprop
2 Engines , 1-12 seats 2,295 345 15.0
2 Engines , 13 + seats 581 110 18.9
Other turboprop 98 85 86.7

Turbojet
2 Engines 1,995 499 25.0
Other 499 310 62.1

Rotorcraf t
Piston 4 ,652 1,486 31.9
Turbine 2,193 438 20.0

Other 4 435 1,504 33.9
TOTAL 2l2~398 30,643 14.4

TABLE 1-2. SAMPLE AND POPULATION DISTRIBUTIONS BY REGION OF
REGISTERED AIRCRAFT

Region Approximate Sample Size Sample as % of
Population 

______________ 

Popula tion

Alaska 5,865 756 12.9
Central 15,650 2,457 15.7
Eastern 22,536 4,430 19.7
European (Foreign) 373 171 45.8
Great Lakes 38,272 3,818 10.0
New England 7,594 3,263 43.0
Northwestern 13,960 1,774 12.7
Pacific 539 342 63.5
Rocky Mountain 12,066 2 ,907 24.1
Southern 33,748 5,241 15.5
Southwestern 28, 548 3,147 11.0
Western - 33 447 2,337 7.0
TOTAL 212,598 

- 

30,643 14.4

1-7
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tallied, each weight was adjusted in two ways : one , according to
the response rate for the aircraft ’s make-model index , and the
other according to the response rate for the aircraft’s state of
registration , counting an aircraft for which no survey questions

- 
- were answered as a non-respondent and an aircraft for which at

least one question was answered as a respondent. The make-model
index adjustment is described below ; the state adjustment is

analogous.
1) Non-respondents ’ weights were changed to zero.

2) The weights of all responding aircraft in make-model
indices where there were fewer than five telephone

— follow-up contacts were adjusted uniformly by dividing
the initial weight by the response rate.

3) In make-model indices where there were five or more
telephone follow-up contacts, the weights of the mail
respondents remained unchanged , and the weights of the
telephone respondents were increased by dividing their
initial weights by the proportion of non-respondents
contacted by telephone.

This method of weight adjustment has several attributes. It
actually incorporates the response rates into the final weights
and simplifies estimation procedures. In addition , 3) above re-
moves non-response bias from the affected make-model indices and
states of registration by weighting the telephone sample of mail
non-respondents to adjust for the remaining non-respondents. When
calculating final estimates , the state weights are used for al l
state and regional estimates, the make-model index weights for all
other estimates.

1.3.3 Error

Errors associated with estimates derived from sample survey
results fall into two categories: sampling and non-sampling
errors.1 Sampling errors occur because the estimates are based on

~Standards for Discussion and Presentation of Errors in Data, U.S.Department of Commerce , Bureau of the Census , (Wash ington, DC.,
1974), pp. 11-14.
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a sample — not the entire population. Non-sampling errors —

arise from a number of sources such as non-response , inability

or unwillingness of respondents to provide correct information,

differences in interpretation of questions, mistakes in recording
or coding the data obtained, and others. The following sections

discuss the two types of errors.

1.3.3.1 Sampling Error - In a designed survey , the sampling error
assoc iated with an estimate is generally unknown, but a measurable
quantity known as the standard error is often used as a guide to
the magnitude- of sampling error. The standard error measures the
variation which would occur among the estimates from all poss ible
samples from the same population. It thus measures the precIsion
with which an estimate approximates the average result of all
possible samples or the result of a survey in which all elements
of the population were sampled.

Through sample design techniques , the statistician can con-
trol the sizes of standard errors on a few key var iables, known
as design variables , in the survey . In the General Aviation
Activity and Avionics Survey, the design variables were the mean

annual hours flown per aircraft by aircraf t type , by aircraft
manufacturer—model group, and by state of aircraft registration .
The sample was designed to produce standard errors on these van -

ables at levels specified by -the FAA. No controls were placed on

the standard errors of the non-design variables.

Thus , every es timate resulting from a sample survey , whether
it be for a design or non-design variable , has sampling error

associated with it. The user of survey results must consider

this error along with the point estimate itself when making infer-
ences or drawing conclusions about the sample population. A

large standard error relative to an estimate indicates lack of

precision and, inversely, a small standard error indicates preci-
- - 

- sion. To facilitate the comparison of estimates and their errors ,

the tables in Section 2 of this publication display standard
errors for all estimated quantities. In addition , the percent
standard error often appears, which is the standard error divided

by the corresponding estimate. The paragraphs below explain the

1-il -
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proper interpretation and use of the errors .

An estimate and its standard error make it possible to con-

struct an interval estimate with prescribed confidence that the

interval will include the average value of the estimate from all

possible samples of the population . Table 1-3 below shows selec-
ted interval widths and their corresponding confidence.

TABLE 1-3. CONFIDENCE OF INTERVAL ESTIMATES

WIDTH OF INTERVAL APPROXIMATE CONFIDENCE
THAT INTERVAL INCLUDES
AVERAGE VALUE

1 Standard error 68%

2 Standard errors 95%

3 Standard errors 99%

As an example, from Table 2-1 a 95 percent confidence inter-
val for the number of active rotorcraft with piston engines would
be 2658 ± 2(176) or (2306,3010). One would say that the number
of active rotorcraft with piston engines lies somewhere between
2306 and 3010 with 95 percent confidence.

1.3.3.2 Non-Sampling Error - Non-sampling error can be reduced

through survey design, although the amount of reduction is diffi-
cult, if not imposs ible , to quantify in any given design. Never-
theless , through controlled experiments , various techniques have
been identified which limit non-sampling error. Several of these
techniques were incorporated into the design of the general
aviation survey and are itemized below:

o The second mailing and telephone survey of a sample of
non-respondents were conducted in addition to the original
mailing to improve the response rate , since a low response
rate is a major cause of non-sampling error. 80 percent
of those aircraft sampled responded to at least one ques-

1-12
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tion of the survey ; this compares favorably with the ex-

pected response rate of 80 percent used in determining the

overall sample size initially. Tables 1-4 and 1-5 show

the response rates broken down by FAA region and aircraft

type , respectively . The lowest response rate for any

region was 50 percent for the European (Foreign) Region

due to mail delivery and telephone contact difficulties.

The Pacific Region rate was low at 65 percent for similar

reasons. These two regions , however , represented less than
0.5 percent of the active U.S. general aviation fleet.
Other Turboprop had the lowest response rate at 60
percent of any of the aircraf t types , but these aircraft

represented less than 0.1 percent of the fleet.

o The telephone sample of mail non-respondents also helped
to minimize bias in results caused by differences in
attributes between respondents and non-respondents.

o The survey questionnaire was designed and tested to mini-
mize misinterpretation of questions by the aircraf t owners.

o To assure the owners of the conf identiality of the ir
responses, the questionnaire cover letter informed them
that the intended use of the responses was for “producing
summary statistics and not to disclose individual opera-
tions nor to make corrections to your aircraft records.”1

o Comprehensive editing procedures insured the accuracy of
the data transcription to machine readable form and the
internal consistency of responses.

o The most accurate source of inform ation on the genera l
aviation fleet, the FAA Aircraft Master File , was used
as the sampling frame.

1See Appendix Al.
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TABLE 1-4. RESPONSE RATES BY REGION

Region Response Region Responc~
____________________ Rate (%) 

— Rate (
Alaskan 71 Pacific 65
Central 81 Rocky Mountain 80
Eastern 82 Southern 79
European (Foreign) 50 Southwestern 78
Great Lakes 83 Western 78
New England 84 ____________ ___________

Northwestern 80 TOTAL 80

S -~

TABLE 1-S. RESPONSE RATES BY AIRCRAFT TYPE 
- -

Aircraft Type Response Aircraft Response
Rate (%) Type Rate (%)

Fixed Wing Turbojet

Piston

1 eng. 1-3 seats 82 2 Eng . 82
1 eng. 4 + seats 80 Other 70
2 eng. 1-6 Seats 76
2 eng. 7 + seats 72
Other 72

Turboprop Rotorcraf t
2 eng. 1-12 seats 80 Piston 80
2 eng . 13 + seats 86 Turbin e 82

- 
.
~ Other 60 Other 

81
TOTA L 80

1-14
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1.4 SURVEY METHOD

The ma in method of collecting data for this survey was the
mail questionnaire , sent to the owners of the sampled aircraft in
two mailings . The first mailing on February 15, 1978, cover ed
all 30,643 aircraft in the sample and had a response rate of 65

ç percent. This was about 82 percent of the total responses to the
survey . The second mailing conducted on March 29, 1978, included
only those aircraft in the sample that had not yet responded . The -

-

second mailing had a response rate of 35 percent which accounted -

for 15 percent of the total responses to the survey. The combined - 

S

response rate for the two mailings was 78 percent of the sample .

A telephone follow-up survey was conducted during May and
early June using the same questions appearing in the mail survey.

A sample of the mail non-respondents was selected for the telephone

survey weighing most heavily those states and make-model groups

in the sampling strata that had the lowest mail response rates.

Of a total telephone sample of 2289 aircraft, only 741, or 32 per-

cent, responses could be obtained due to difficulty in obtaining
telephone numbers, finding owners at home, and obtaining cooperation
of owners over the telephone. Nevertheless , the 741 telephone
responses contributed the remaining three percent of the reaponses
and increased the overall response rate of the survey to 80
percent. (See Table 1-6.)

1.5 SUMMARY OF SURVEY RESULTS

1.5.1 National Scene

Results of the General Aviation Activity and Avionics Survey
at the national level revealed that during 1977 an estimated 35.8
million hours of flying time were logged by the 184 ,294 active
general aviation aircraft in the U.S. fleet, yielding a mean
annual flight time per aircraft of 194.2 hours. These active
aircraf t comprised almos t 87 percent of the regis tered general
aviation fleet. The statistics for 1977 showed a 5.5 percent
increase in f ly ing hour s, a 3.6 percent increase in the number of
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TABLE 1-6 SUMMARY OF RESPONSE INFORMATION BY SURVEY PHASE

NUMBER PORTION
SAMPLE OF RESPONSE OF TOTAL

SURVEY SIZE RESPONSE S RAT E RESPONSE
PHASE (5) CR) CR/S xlOO%) [(R/TOTAL R)Xl00%]

FIRST MAILING 30,643 20,008 65% 82%

SECOND MAILING 10,641 3,749 35% 15%

COMBINED MAILINGS 30,643 23,751 78% 97%

TELEPHONE SURVEY 2,289 741 32% 3%

TOTAL 30,643 24,498 80% 100%

1-16
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active aircraf t in the general aviation fleet, and a 1.9 percent
increase in mean hours per aircraft over the comparable figures
for 1976. Longer term trends for these variables are found in
Figures 1.4, 1.5 and 1.6. From 1973 to 1977 both the active fleet
and the total hours flown exhibited growth trends which increased
at approximately the same rates,~but mean hours per aircraft
showed more year-to-year variation. As the quotient of total hours
divided by active fleet size, mean hours are sensitive to small
differences between the growth rates of total hours and fleet
size. Consequently, mean hours dip from about 195 hours per air-
craft in 1973 and 1974 to about 191 hours per aircraft in 1975 and
1976, then climb to a level of about 194 hours per aircraft in

— 

1977.

1.5.2 Results by Aircraft type

Although both the total flight time and the active aircraft
count for the general aviation fleet grew at about the same annual 3

rate (4.5 percent and 4.7 percent, respectively) from 1973 through
1977, significant deviations from these mean fleet rates occurred
among the individual aircraft types. The following two tables
illustrate this point. Tables 1-7 and 1-8 contain the five-year
trends in growth for total hours flown and active aircraft, re-
spectively . The last column in both tables is the compound annual
growth rate for the aircraft type from 1973 to 1977. In Table

1-7 , the fas tes t growth of any type in terms of total hours f lown
occurred to the turbine-powered rotorcraft with an average annual
growth rate of 25.04 percent. They were followed by twin engine j
turbojets at 15.06 percent and twin engine turboprops with 1—12 seats
at 11.75 percent. In contrast, single engine piston airplanes with 1—3

seats , piston-powered rotorcraft, and “other” turboprops experienced
a decline in usage during the period . In general, it was the
larger , more sophisticated aircraft in the general aviation fleet
that grew fas ter than the other components of the f leet. Similar
results are shown in Table 1-8 for the active aircraft counts.

S
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FIGURE 1.4 GENERAL AVIATION ACTIVE FLEET SIZE 1973-1977 
-

1-18 -

_ _ _ _ _ _  

I-

-

~5—- -



___$,-i
~
j.i.

~~~~
z -

~~~~~~~~
- - ~—..,—-..-- -- --MS. - -‘5- --- ‘——:~‘--- ‘—~---- -- ----—-- - - -

- - - - - - _

40.0 -
I

0 95%l

~~ :::
U (29.974)
R

I I 1 1 I 

U

1973 1974 1975 1976 1977
YEAR

i. The estimate plus or minus 2 standard errors
forms a 95% confidence interval for the true
value. See Section 1.3.3.1.

Source: Table 1— 7
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There was a great deal of variation in numbers and activity
among the major general aviation aircraft types in terms of three
activity measures resulting from the survey : total hours flown, 

—

number of active aircraft, and mean hours flown. Figure 1.7
highlights the variation, as well as the relationship of these
three measures to each other. Distance along the vertical axis
indicates mean flight hours per aircraft ; distance along the
horizontal axis indicates the relative portion of the active fleet
belonging to each aircraft type ; and the area within each box is
proportional to the total flying time for the aircraft type.
Thus , it is evident that in terms of sheer numbers , single engine
piston aircraft dominated the active fleet and contributed the
largest portion of total flying time , yet had one of the lowest
mean flight times per aircraft. In contrast, the turboprops and
turbojet aircraft had a low representation in the active fleet
and contributed a relatively high proportion of f light time re-
sulting in the greatest mean flight hours of any of the major
aircraft types.

1.5.3 Results by Primary Use

Like aircraft types, primary uses were differentiated by
their activity characteristics, as shown in Figure 1.8. Distance
along the vertical axis indicates mean hours per aircraft; dis-
tance along the horizontal axis indicates the relative portion
of the active fleet engaged in each primary use; and the area
within each box is proportional to the total flying time for each
primary use. Air taxi, and instructional- and executive-use air-

craft were characterized by heavy individual aircraft usage with
mean hours per aircraft of 604.0, 405.6 and 397.1, respectively .
Personal and business uses were the most common for aircraft in

the general aviation fleet, representing 48 and 22 percent of the
active fleet, respectively. Due either to their high representation

-
~ 

in the fleet or their high individual usage, personal , business ,
and instructional-use aircraft accounted together for over 60 per-

cent of the total hours flown by the general aviation fleet.
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1.5.4 Results by FAA Region

Based on preliminary results for several of the regions

(Eastern, Great Lakes, Southern, Southwestern, and Western) and
final results for the rest , mean aircraft usage did not differ
significantly from region to region with the exception of the
Pacific and European (Foreign) regions , according to Figure 1.9.
In the Figure, distance along the vertical axis indicates mean
annual hours per aircraft ; distance along the horizontal axis
indicates the relative portion of the active fleet based in each
region ; and the area within each box is proportional to the total
flying time occurring in each region . It can be seen that the
Great Lakes Region accounted for more active aircraft and more total
flight time than any of the other regions . The smallest region
in continental United States was New England , with only four percent
of the active aircraft and about four percent of the fleet’s flight
time .

1.5.5 Other Results

The exten t to which general aviation aircraft are furnished
with on-board avionics equipment was a principal finding of the
survey . A summary appears in Figure 1.10. Over 80 percent of
the aircraft have two-way VHF communications , over 50 percent are
equipped with 4096-code transponders , almost 50 percent have at
least one component of an instrument landing system , and over 75
percent have some form of navigation equipment . More detailed
breakdowns of avionics by airc~aft type, state , region and primary
use are provided in Tables 2-12 through 2-15.

Figure 1.11 shows the portion of active aircraft of each type
which engaged in IFR (instrument flight rules) flight during 1977
and fur ther , the portions that flew IFR with and without transponder
equipment. It can be seen that almost all ac tive turboprops and
turbojets flew IFR at some time during 1977 and were equipped
with transponders , while a much lower proportion of the active L
single engine piston aircraf t and rotorcraf t in the fleet flew
IFR during the year.
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APPENDIX Al. FIRST MAILING COVER LETTER

DEPARTMENT OF TRANSPORTATION
FEDERAL AV*ATION ADMINISTRATION

WAS44INSTOII, D.C. 205D1
p~~~4P~

).bruary 15 • 1978 

~~~~~~

Dear Aircraft Owner:

The Federal Aviation AdCinistration is gathering atatiatical intort~ationon the use and characteristics of the general aviation fleet. The
enclosed aurvey questionnaire replaces a tora previously aailed annually
to all general aviation aircraft owners . This new survey is being eailed
to a random sample of only approxioately fifteen percent of GA aircraft
Owners each year , so that it Ic unlikely that you will be aelected for
the survey every year.

Survey methods for collecting general aviation activity data will save
Doney for both the federal government and the public. Not only will
there be a reduction in the volume of data collected , but also more
reliable estiantes are expected as a result of statistical saapling.

S It is possible that more than one of your aircraft may be selected. When
this happens, you will find a separate questionnaire provided for each
aircraft sampled• Please answer all questions for the aircraft identi—
fied. If you cannot determine precisely an answer to a question5 please
make your beat estimate1 If your aircraft is operated principally by

4 another (leased , etc.), please obtain the necessary information from the
operator or forward these materials to that person or f i r m f or  coapletion.

Because this survey is based on a sample of GA aircraft, your response is
especially important to the accuracy of the results. The data gathered
from this survey will be used only to produce s~~mary statistics and not
to disclose individual operations nor to make corrections to your aircraft
records.

Please return this questionnaire in the enclosed self—addressed, postpaid
envelop. within 10 dava. A prompt responee will eliminate the need for
additional follow—up contacte and thus enhance the savings aseociated
with the survey. A high response rate in this survey will ensure the
continued use of statistical sampling methods in lieu of a mandatory
reporting system. We appreciate your cooperation.

Sincerely,

~Q.ar’~~
F. C. OSGOOD
Chief , Informat ion ~ Statistics Division

~:- Enclosure
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APPENDIX A2: SECOND MAILI NG COVER LETTER

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 205*1

March 22 , 1978

Dear Aircraft Owner:

In February, the Federal Aviation Administration sent aircraft owners a
questionnaire as part of its program to gather statistical information
on the u~e and characteristics of the general aviation fleet.

You were one of the aircraft owners selected at random to receive a
questionnaire. As of this date, we have not received a response from
you. In the event the survey questionnaire has been lost or misplaced,
another copy is enclosed for your convenience in responding. A prompt
response will eliminate the need for additional follow—up oontacts. If
you have already responded, please disregard this notice. We appreciate
your cooperation.

Sinoerel7,

P1 C. OSGOOD
Chief , Information & Statistics Division

Enclosure
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APPENDIX A35 SURVEY QUESTIONNAIRE
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APPENDIX B.

FEDERAL AVIATION ADMINISTRATION REGIONS AND REGIONAL OFFICES

I•
~~ ~I&

.’

‘- ~~
_

ft •~~~~~~%uZ.ft8-e~
N

~~~~,.ie 1 5 1  5

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ II
SN tf P

~~~~~~~~~

—_---- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~11‘ ~~~~~~~~~~~~~~~~ JP~;

‘B~ 4l( V~~
r4
~~V ,%  

,

~l’ ~~~~~~~~~ 
—

iM~~~•4 I
•~~~~s ’;~

----1 ( 
~~~~i

_If 
~~~~~~~I•S (I ,_~

• 
-
~,55 5- 4 / I;

\
-

~~~~~~~ o~ _ _ _ _ _\.tt.~~
11- 

~
I 1~~ ~C1i1’ I!

! ~ 

~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~ ~ 9~ •J~~~
•
~!U ! ‘~.U ~

~~~ ~ r 2i~~*- ; I ~ sI1
~~I

~~~ 

~~~~~~~~~~~~~~~~~~~~ ~~

~
j i •I  4

~~k I II ,‘ S-I

~~1 I -91 ‘.
~i i ‘I ~~ 

.
~ 

I-I

!
_ 

!-“-~ 4~~ ’~b1
..J i~~~ jS. P_I

~~~~~~~~~~~~~~~~~~~~~~ 
I T:~2r~/~~~~~~~

x--..I-. 
~fl— ,J Ei

i~:~i ~? flLI~.4 
. 

I.S—

~~~~~~~

, 
~~~~~~~ ~~ 

~ ~~~~ \\

/

B-i

4

~~~ S ~~~~~~~~~~~~~~~~~~~~~~ ——- - - -~~~~~~——- ~~-~~~ —-



~~~~
-:-T_I ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5-~~~~~~~- - _------- - -~~- — - —I--—--- ~~ ~~~~~~~~~~~ 

----I-—--- 
~
—- 

~
—

~
--
~ - 

_— 

I

~ 

~ ~~~~~~~~~~~~ 

-- - - - 

~

___

!

~ 
BIBLIOGRAPHY

~ Census of U.S. Civil. Aircraft Calendar Year 1977, U.S. Departhent
_
I of Transportation, Federal Aviation Administration, Washington,
- ; D.C.: U.S. Government Printing Office, 1979.

- ~- 
Code of Federal Regulations, Aeronautics and Space, Title 14, ~ 

-

~ ~ Parts 60 to 199, U.S. General Services Administration, National ~
- ~ Archives and Records Service, Washington, D.C. : U•S. Governaent ~

Printing Office, 1978. ~
II

~ 

FAA Air Traffic Activity Calendar Year 1977, U.S. Department of ~

~ 
Transportation, Federal Aviation Administration, Washington, :

I D.C.: U.S. Government Printing Office, 1978. 1

Standards for Discussion and Presentation of Errors in Data, U•S. ~
Department of Commerce, Bureau of the Census, Washington, D.C.: ~
U,S. Governioent Printing Office, 1974 . ~

5-u.S. GOV5-RNN(NY PW SNTIN O o~~rsct. t~~7o—SOi 4Sif7t

~~~~~~~~~~~~~ 

- 
H

rT I 2200 copies I

:1.

~ 
R-i

- ~

_

l 

• 

~~ ~ ----~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~
. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~  _


