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PREFACE 
Joseph D. Blatt 

The early pioneers, in the development of our 
airspace system, recognized that air transportation, 
if it is to compete successfully with other modes 
of transportation, if it is to attract its fair 
share of the travel market, would have to be 
accepted by the potential system users as being at 
least as safe as the competing modes. Research and 
development programs therefore stressed aviation 
safety. No compromise with safety would be tolerated. 
In the development of procedures, standards, 
facilities and subsystems safety was given the 
highest priority. The success of the developers is 
today evident -- some say too evident. Today air 
transportation is not only an accepted mode of 
transportation, but is accommodating a significant 
percentage of our interstate and international 
transportation market. In the transcontinental and 
in the intercontinental passenger transportation 
markets it has become the accepted mode. 

Success has been accompanied by sociological, 
environmental and operational problems. Capacity, 
and the delays created by the lack of capacity, 
have become today's primary concerns. How to 
increase system capacity without in any way degrad
ing system safety is the challenge faced by today's 
system developers. 

It is the purpose of this circular to highlight 
the more significant issues the developers must 
face in their quest to resolve the capacity problem. 
This circular in no way even attempts to answer all 
the problems inherent in these issues. It merely 
attempts to highlight the importance of the airport, 
airspace and system capacity problem, to discuss 
the significant issues in sufficient depth to 
provide the reader with some fundamental understand
ing of the issues and hopefully to stimulate 
research toward the solution of the capacity problem. 

INTRODUCTION AND SUMMARY 
Howard Eisner, ORT Inc. 

In the first quarter of 1980, the Transportation 
Research Board Committee on Airfield and Airspace 
Capacity and Delay, A3Al4, decided to address the 
problems and potential actions that might be taken 
to improve capacity and decrease delay. The 
chairman of the committee Joseph Blatt put the 
following questions to the committee at large: 

In order of priority, what are the ten most 
serious problems the nation has with respect 
to airfield and airspace capacity and delay? 

What recommended actions should be taken with 
respect to these problems? 

The committee, approximately twenty in number, 
by individual member, sent in responses which were 
then compiled through two rounds of questionnaires. 
Ultimately, ten categories of problems/action areas 
were defined and ranked on a scale of ten to one, 
with "ten" representing the most significant, "nine" 
the next most significant, and so forth. These ten 
areas are listed below in their statement as 
problems; the same areas defined the actions, with 
some minor language chan'ges: 

A. Improper match of demand to system capacity 

B. Inadequate number and operational use of 
runways 

C. Inefficient flow control, spacing and 
management 

D. Inadequate computer/communications 
technology usage 

E. Funding, planning and institutional 
problems 

F. Noise and its effects/consequences 

G. Wake vortex and its effects/consequences 

H. Inadequate overall airport/terminal 
configurations and facilities 

I. Insufficient analysis/evaluation/information 

J. Inefficient airport access/egress/processing 

The composite results of the committee's ratings 
are shown in the bar chart of Figure 1 and the 
tabulation of Table 1. The figure shows the demand/ 
capacity match, number and use of runways and funding, 
planning and institutional processes as the three 
highest priority areas, in that order, with respect 
to both "problems" and "actions". The table shows 
the numerical average rating and estimates of the 
standard deviation in the ratings for all ten areas. 
The latter provides some insight into the degree of 
agreement or disagreement in the ratings, noting 
the greatest deviation for "analysis/evaluation/ 
information" and the smallest deviation for "airport/ 
terminal facilities". 

A summary commentary for each of the ten areas 
is provided below. 

Improper Match of Demand to System Capacity 

- First priority problem and action area 

- Demand on system over time and space must 
be smoothed to more efficiently utilize 
existing capacity 

- Possible better use of reliever airports, 
separate runways, scheduling, quotas, 
slot assignments, peak/off-peak pricing, 
etc. 

- A non-technology based "solution" 

Inadequate Number a11d Operational Use of 
Runways 

Second priority problem and action area 

- More innovative use of existing runways 
(e.g., occupancy time, high speed 
turnoffs, etc.) 

- Reduce parallel spacing requirements 

Funding, Planning and Institutional Problems 

- Third priority problem and action area 

- Relatively high variance; difference of 
opinion 

- Lack of funds and institutional will/ 
management/coordination to plan for and 
implement improvements 



Figure 1. Committee ratings. 
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Table 1. Results: numerical ratings, 

A. Demand/Capacity Match 

B. No./Use of Runways 

E. Funding/Planning/Institutional 

C. Flow Control, Spacing & 
Management 

F. Noise: Effects, Consequences 

D. Computer/Communications 
Technology Usage 

G. Wake Vortex: Effects, 
Consequences 

I. Insufficient Analysis/ 
Evaluation/Information 

H. Airport/Terminal Facilities 

J. Airport Access/Egress/ 
Processing 
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I PROBLEMS 

RATINGS m ACTIONS 

C F D G H J 

Problems Actions 
Average Std. Dev. Average Std. Dev. 
Rating Est.(u-) Rating Est. (u-) 

7.4 3.2 7.8 2.6 

6.7 2.7 6.8 2.2 

6.4 3.1 6.4 2.9 

5.8 2.3 6.0 2.4 

5.7 2.3 5.2 2.3 

5.3 2.2 5.2 2.3 

5.3 2.4 5.2 2.8 

5.1 3.5 5.4 3.8 

3.8 1.9 3.9 1.6 

3.2 2.7 2.8 3.0 
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Inefficient !'low Control , Spacing and 
Management 

- Fourth priority problem and action area 

- Excessive aircraft separation; better 
use of information, communications, 
coordination 

Noise and Its Effects/Consequences 

- Fifth priority problem area; sixth action 
area 

- New airports, runways and their use 
constrained 

Develop quieter engines; change ATC 
procedures, etc, 

Inadequate Computer/Communications 
Technology Usage 

- Sixth priority problem area; tied for 
sixth action area 

- ATC, all weather landing, displays, 
use of software, etc. 

Wake Vortex and Its Effects/Consequences 

- Seventh priority problem area; tied 
for sixth action area 

Insufficient Analysis/Evaluation/Information 

- Eighth priority problem area; fifth 
action area 

Largest variance in opinions; both 
problems and actions 

- Quantification of capacity/delay/cost 
factors 

Inad-equate Overall Airport/Terminal 
Configurations and Fae· 1.i ties 

- Ninth priority problem and action area 

Inefficient Airport Access/Egress/Processing 

- Tenth priority problem and action area. 

Position and Representation of Committee 

The committee, as a whole, concurs with the above 
definitions and priorities associated with problems 
and actions in relation to airfield and airspace 
capacity and delay. The committee therefore believes 
that national attention should be focused on these 
problems and actions in consonance with the 
priorities indicated. The committee strongly urges 
that all parties with a role to play seriously 
address these problem areas and take whatever actions 
they can in order to improve-capacity and decrease 
delay. Attention should be paid particularly to 
research needs and requirements with respect to the 
problem areas so that consequent actions are based 
upon the best possible research, analyses and data. 

Notwithstanding the above, the committee also 
acknowledges that it does not necessarily constitute 
a balanced representation of all parties concerned 
with airfield and airspace capacity and delay and 

does not present itself in this fashion. Neither 
does the committee speak on behalf of either the 
Transportation Research Board or the National 
Research Council. However, all members of the 
committee have been drawn from organizations that 
are ~onsidered to he knowledgeAble in A hrnAd rAnge 
of activities associated with the national air 
transport system. 

Description of Problems and Action Areas 

In attempting to more clearly articulate the nature 
of the problems and action areas addressed by the 
committee, it was agreed that various committee 
members would provide their own descriptions, in 
some detail, of these problems and suggested 
actions. The remainder of this circular contains 
descriptions of most of the problem/action areas. 
Each is authored by a committee member and repre
sents his own point of view with respect to how the 
problem should be stated and what specific actions 
are suggested. Although various other committee 
members have read and commented on these descrip
tions, in the final analysis they represent only 
the views of the author. This is contrasted with 
the definitions and priorities shown above for the 
problems and actions which do constitute a consensus 
view of the committee at large. The order of 
presentation below is approximately that of the 
priorities established by the committee at large. 

MATCHING DEMAND TO SYSTEM CAPACITY 
Jerry Ward, Aviation Consultant 

Introduction 

The immediate and observable consequence of demand 
by aircraft for runway access in excess of airfield 
capacity to accommodate them is delay. While some 
delay will occur at times at all airports, frequent 
and consistent delay at an airport is a symptom of 
a mismatch between airside demand and airfield 
capacity. 

This paper examines this mismatch and its 
probable implications. It is first noted that 
inadequate airfield capacity is not a systemwide 
problem. It is a local problem, largely confined 
today to some ten or so of the largest airports. 
It is far from inconsequential, however, because 
something like a third of all scheduled operations 
occur at these airports. An understanding of how 
demand can be matched to available capacity should 
begin with an understanding of why such peaking 
or concentration of operations occurs at these 
airports, and what forces affect the distribution 
of operations among airports. 

Second, delay is not the only consequence of 
this demand-capacity mismatch. If the tendency to 
concentrate operations at a few large hubs is 
impeded by inadequate airfield capacity, then an 
alternative network structure is forced upon the 
system users. It now appears that it will be a 
less efficient structure, at least for airline 
operating costs. 

Third, the point is made that nominal 
increases in airfield capacity are unlikely in 
themselves to decrease delay in the long run, 
because the demand for prime time runway access 
at the most desired hubs is likely to always out
strip our ability to add peak capacity. Only 
techniques to restrain or shift this demand can 
effectively reduce delay. Such techniques are 
briefly discussed in the last part of the paper. 




