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How to Pick Your ILS Runway *
ABSTRACT

Before you decide on an ILS runway, you must carefully study the frequency of instrument
weather, wind directions and speeds. This involves choosing the right ceiling and visibility increments and allowing for such operational factors as cross-wind components.
If you don't make this study, your ILS may wind up in the wrong place, and you'll have
done your airport out of many otherwise usable flying hours.

HEN an ILS—or any other instrument
letdown aid—is installed, it is put in for
one purpose: maximum use of the airport during instrument weather conditions. To
make an airport available for the maximum number of hours, the orientation of the instrument runway should be into the direction from which the
wind blows most often when instrument weather
prevails. Finding this direction takes a little bit
of study, as Trans World Airlines' Meteorology
Department has found out.
Every so often, TWA's manager of meteorology, J. A. Browne, gets a call for help from the
airline's construction engineers. Some airport
along TWA's route is about to get an ILS, and
the airport officials have to decide where to put it.
A good case in point is the Allentown-BethlehemEaston, Pa., airport. Here there were two possibilities: The existing NE-SW runway (6-24)
could be lengthened and ILS installed on it. Or,
runway 6-24 could be left "as is" and a new runway 61-34 (SSE-NNW) be built and the ILS
installed on that.

W

ILS runway at Newark Airport. Instrument landings
are made from the far end.
* Reprinted from Aviation Age Magazine.—Ed.

Browne sent his assistant, E. D. Farthing, to
Allentown to make a study of the airport's weather
records.
Here's the method he used. First, he assumed
that, without ILS, Allentown's landing limits
would be 400 ft ceiling and one mile visibility. If
the ILS were installed, landings would be possible
down to 300 ft and % miles—or even to 200 ft and
half a mile. The increments of his tabulation were
400 ft and one mile or above; 300 ft and % mile;
200 ft and Vi mile; and below 200, V* mile.
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To make his study as accurate as possible, Farthing applied the "sliding scale" to operational
minimums. Under the CAA's sliding scale rule,
a decrease in visibility of % mile can be offset by
a 100-ft increase in ceiling (down to a basic minimum visibility) ; 400 ft and one mile is operationally equivalent to 500 ft and % miles or 600
ft and % mile.
For the wind increments, Farthing used 16 compass points and five mph.
Of the 43,824 hourly observations Farthing
studied, 42,263 (96.4 percent) fell in the 400-1
or above class. Of the 1561 hours that the airport
weather was below 400-1, nearly two-thirds of the
time it was below 200-%. Weather conditions permitting the use of ILS (on the basis of Farthing's
assumptions concerning ILS limits) occurred only
1.5 percent of the time. There were 188 hours
with conditions of 200-% up to (but not including)
300-% and 467 hours of 300-% but less than 400-1.
The fact that the number of hours with weather
requiring and permitting ILS approaches is such
a small percentage of the total is very important.
It shows clearly how the wind direction associated
with ILS weather can easily be lost in the great
mass of wind data.
Compare the annual wind rose for Allentown
with the wind roses for the different operating
limits: A glance at the annual wind rose ( F I G U R E
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1) shows that W S W is the most frequent wind
direction. It occurs a little over 10 percent of the
time; its reciprocal—ENE—occurs nearly nine
percent of the time. This would seem to favor
runway 6-24. But practically all the other frequent winds come from northwesterly directions.
For these directions, speeds are mostly under
20 mph; only a small percentage of winds over
30 mph. If you consider the allowable maximum
cross-wind component for airline landings—27
mph at Allentown—runway 16-34 (SSE-NNW)
comes out ahead by 148 hours during the fiveyear period. Under good weather conditions, runway 16-34 would be usable some 29.6 hours more
each year than would runway 6-24.
For ILS weather, the wind roses are quite different ( F I G U R E 2). Twenty-seven per cent of the
observations below 400-1 but not below 300-% were
associated with ENE winds. Practically the same
held true for observations below 300-% but not below 200-%. Farthing's study showed that ILS installed for landings on runway 6 would permit using the runway 76.8 percent of the time when
weather conditions were equal to or better than
300-94. If the ILS were installed for landings on
runway 34, usability would be 56.5 percent; on

FIG. 2. Annual wind roses for Allentown: percentages
of total observations (according to wind direction) below 400 ft ceiling and one mile visibility but not below
300 ft and % miles (top), below 300% but not below 200%
(center) and, below 200% (bottom).

FIG. 1. Annual wind rose for Allentown, Pa., airport
based on hourly observations from January 1946 through
December 1950. Shaded bars show wind directions most
closely aligned with runways under consideration for ILS
installation.

runway 16, 52.1 percent; and on runway 24, 31.9
percent.
From this study, it was possible to show that,
for ILS landings, runway 6 was the best choice.
If a new runway 16-34 were built, it would be less
effective for ILS landings, but more effective for
above-minimum weather landings. Needless to
say, the Allentown airport authorities lengthened
runway 6-24 and installed the ILS for landings to
the ENE on runway 6.—W. G. OsMUN.t
f Associate Editor, Aviation

Age.
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