Circling: Why Is It So Dangerous?
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Here's a startling statistic - according to the Flight Safety Foundation, straight-in approaches are
twenty-five times safer than circling ones. Twenty-five times!

It's no wonder then that the NTSB are concerned. In fact, they identified that there were ten major
accidents involving Part 91 and 135 operators between 2008 and 2023 while flying a circling approach.

We smell risk, and so does the NTSB. Which is why in March 2023 they issued a new safety alert. Asides
from the obvious risks of operating a high-performance aircraft at low speed and altitude in poor visibility,
there appears to be another threat too - key differences between ICAO PANS-OPS and US TERPS.

Let’s take a closer look...
The NTSB Alert

The NTSB's key takeaway seems to be this: you don’t need to circle. You can also request a runway
aligned approach, or if that isn’t practical, a diversion.

Of course, if a straight-in approach isn’t available, a diversion for a commercial operator would likely be a
tough sell when there is a legal and procedural approach to the runway in front you.

But if you do, it implores you to understand and thoroughly brief the risks.

The reality is that circling approaches are far riskier. They involve manoeuvring an aircraft low to ground,
and low in energy in marginal conditions. This opens the door to two major dangers - loss of control, and
collision with the hard stuff.

They're also not particularly conducive to a stabilised approach, which typically involves being runway
aligned by 500’ off the deck in VMC conditions, or higher in the soup.

Then there is the elephant in the room - our own limitations. As pilots we are responsible for setting our
own personal limits. More often than not, these rest within the ones defined by law. Familiarity, experience
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and conditions all come into play when assessing our appetite for risk.
In other words, just because a procedure is legal doesn’t mean we should fly it.

The NTSB also identifies that training (or lack of) is an issue. When was the last time you circled in the
simulator? To fly circling approaches safely, we need to be practicing them in our re-currents regularly and
in different conditions.

This is where the NTSB alert ends, but there may also be more to it than that - the way circling procedures
are designed may also be partially to blame...

The PANS-OPS versus TERPS Conundrum

It will likely be no surprise that instrument approach and departure procedures are designed to keep
aircraft safely away from terrain and obstacles to internationally accepted standards.

To make this happen, there are two main sets of procedures:

1. ICAO Procedures for Air Navigation Services (PANS-OPS) used throughout Europe and in
many other parts of the world. You can these in ICAO Doc 8168.

2. United States Standard for Terminal Instrument Procedures (TERPS) used throughout the
US, Canada and in some other countries such as Korea and Taiwan. Those details are in FAA
Order 8260.3D1.

When we circle, we need to understand how the procedure was designed (PANS-OPS or TERPS) and
what the differences are, which can be significant.

The reality is that under TERPS, in some cases aircraft are required to fly slower, with higher angles of
bank in more restrictive circling areas despite improvements made back in 2013. And all of this can
happen in lower visibility than in PANS-OPS procedures.

Could this be one of the contributing factors to circling accidents in the US and Canada? Possibly.
What are the differences?

In both systems, a radius is drawn from the centre of the threshold for a particular runway inside of which
obstacle clearance has been assessed. It’s known as a circling area, or domain.


https://www.faa.gov/documentLibrary/media/Order/FAA_Order_8260.3D1.pdf
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Protected Area For Circling Approaches

boldmethod )

Protected areas are drawn from arcs from the center of each threshold. Courtesy: Boldmethod

The size of this area increases with aircraft category - essentially if you’re heavier, you need to fly
faster which means your turn radius increases, and you need more room to circle. This is taken
into account using TAS and bank angle when the procedure is designed - along with a healthy dose of
mathematical wizardry.

But herein lies an essential difference.

PANS-OPS bases TAS on altitude and circling IAS. TERPS on the other hand bases this on altitude and IAS
at threshold. The result is a much smaller circling area, and in some cases higher bank angles.
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The maths behind circling approaches is complicated, but the key difference between PANS-OPS and
TERPS is IAS.

Take a Category C aircraft for instance (threshold speed 121 - 141 kts). Under PANS-OPS the circling area
for an approach would extend to 4.2nm, while under TERPS (with an MDA of less than 1000’) the same
area would extend only as far as 2.7 nm. For lower category aircraft, this also increases minimum bank
angle beyond 20 degrees. Things can start to get tight.

In a nutshell, because ICAO uses higher IAS for its TAS calculations, and assumes a lesser angle of bank, its
circling areas are far roomier.

International operators in particular may be at risk of straying outside of the circling area if they are not
familiar with the more restrictive TERPS procedures. To make matters worse, some countries may not
be 100% one way or the other. A straight-in approach may be designed to PANS OPS, while the circling
approach is designed to keep you within a TERPS assessed area - Mexico and Chile being examples.

And in some cases, all of this can happen down to @ minimum visibility of just 1.5 miles (2.4km) under
TERPS, versus 2.3 miles (3.7km) under PANS-OPS.

How do I know what kind of procedure I'm flying?

Get your magnifying glass out. It will be written in the margin of your chart. If you're using Jeppesen,
have a look at the bottom left-hand side, written vertically. It's far from obvious.
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Once you've established what type of approach you’ll be flying, you'll need to think about speed, your
circling area, and whether the visibility is appropriate. We’'ve put together a little cheat sheet that
may help...
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ff\-\/f_— A Less than 91 kt 3001 25 Deg 15M/16km
B 1120k 300 25 Deg 15M/1.6km
Check Chart
Margin Por c 121 - 140 kt 3001t 20 Deg 1.5 5M/ 2.4 km
Frocedure Type D 141 - 165 kt 3001 20 Deg 205M 32km
E More than 165 ki 3001t 22 Deg 20SM/ 3.2km
Approach Category and Circling Radius (NM)
Circling MDA (feet MSL) CATA CATB CATC CATD CATE
1000 or less 13 17 27 36 45
1001 - 3000 13 18 28 a7 a6
3001 - 5000 13 18 29 38 48
5001 - 7000 13 19 1] 40 50
7001 - 9000 14 20 a2 42 53
9001 and above 14 21 a3 44 55
ICAO PANS-OPS
Q Minimum Obstruction
Aircraft Category  Max Airspeed Clearance Bank Angle Minimum Visibility
“abwaps chech chart minkmums
Check Chart A 100 kt 251 20 Deg 12 5M/ 18 km
Margin For B 135kt %M 20y 1.7 SM/ 2.8 km
Frotatins e c 180 kt /N 200eg 2.3 5/ 3.7 km
D 205kt a|an 20 Deg 28 SM/ 4.6 km
E 240 kt 3041t 20 deg 40 SM/ 6.5 km
Approach Category and Circling Radius (NM)
CATA CATB CATC CATD CATE
158 268 42 528 6.94
-

OPSGROUP members: Click to download PDF.

The Stats Don’t Lie

We're getting circling approaches tragically wrong. What the industry is currently teaching pilots doesn't
seem to be cutting the mustard - and the Flight Safety Foundation agrees. Pilots need to be more aware
of the design criteria used for circling approaches, and the limitations that places on their aircraft.
This also needs to be made far clearer on approach charts if we're to reduce risk on these challenging
manoeuvres.
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