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Air Traffic Control: The System That Never
Stops
Watch on YouTube: https://www.youtube.com/watch?v=8D5PslbbQ8s

Air traffic control divides one continuous sky into a strict hierarchy - towers, approach control
(TRACON), and en route centres (ARTCC) - each further cut into sectors, with one controller
responsible for each sector at a time. This video explains how controllers actually see an aircraft
(primary radar, secondary radar/transponder, and the newer satellite-based ADS-B system,
mandated since 1 January 2020), how a flight is handed from controller to controller as it climbs,
cruises and descends, and the real, published minimum distances - as little as 3 nautical miles on
approach, up to 10 nautical miles at high altitude - that controllers are required to keep between
aircraft.

https://forwardorbackwards.com/
https://www.youtube.com/watch?v=8D5PslbbQ8s
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Then the workforce running it: the FAA employed 14,264 controllers in 2024, against its own 85%
staffing target, with more than 40% of its 290 terminal facilities understaffed - and 3.9% fewer
controllers nationwide in 2024 than in 2013, even as flight volume rose 6.5% over the same period.

Then two dated, sourced stress events. On 11 January 2023, a contractor's accidentally deleted files
brought down the FAA's nationwide NOTAM safety-notice system, grounding domestic departures
for hours and delaying more than 10,000 flights. And in spring 2025, a telecommunications fault
between Philadelphia TRACON and the airspace it now controls for Newark Liberty International
Airport left controllers unable to see or talk to aircraft for at least 30 seconds on 28 April, and about
90 seconds again on 9 May - with several controllers taking FAA-approved leave afterwards.

Finally, the modernisation programme running underneath all of it: satellite surveillance and digital
Data Comm instructions now mature and expanding, while the FAA's own 2025 report describes its
national traffic-flow system as 'reaching the end of its lifecycle', with its replacement still under
development.

No figure appears without its date, unit and source. No accident, near-miss or fatality is attributed to
any single cause not corroborated in the sourcing used.

Educational documentary. Not financial or investment advice.
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1. One sky, cut into pieces

Every airliner in the sky right now is being watched by a person whose only job is to keep it a safe
distance from every other aircraft nearby. That job never stops, day or night, and it runs on hardware
built up in layers across seventy years.

This video covers four things. How controllers actually see an aircraft, with radar and a newer system
called ADS-B. How the sky is divided into sectors, each one watched by a single controller. The real,
published distances controllers must keep between aircraft. And what happens when the system
itself comes under strain.

We start with how the sky is actually watched, before any of the rules that keep it safe.

Physically, the job is split into layers. A tower watches the ground and the immediate airspace around
one airport. An approach control, called a TRACON, watches the climb after take-off and the descent
before landing. And a centre, called an ARTCC, watches the long cruise in between, at high altitude,
across a much wider stretch of sky.

This video works through all three layers in turn, then turns to what strains the whole system.
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2. Seeing the sky

Before a controller can keep two aircraft apart, they first have to know exactly where each one is. That
job has been done, in one form or another, since the middle of the twentieth century.

Ground radar sends out a pulse and reads the echo that bounces back off an aircraft's metal skin.
That is called primary radar. It needs nothing on board the aircraft, but on its own it only shows a dot,
with no altitude and no identity attached. A second radar system fixes that: it asks the aircraft's
onboard transponder a question, and the transponder replies with an identifying code and its
altitude.

That two-radar system worked well for decades, but it depends entirely on ground stations, spaced
out across the country.

A newer system, called ADS-B, works differently. The aircraft finds its own position from satellite
navigation. It broadcasts that position, along with its identity, altitude and speed, about once a
second, whether or not a ground radar station is nearby. Since the first of January twenty twenty,
most aircraft flying in controlled American airspace have been required to carry it.

Both systems are still in use side by side today; radar has not been switched off.
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3. One sector, one controller

A controller does not watch "the sky". They watch one specific piece of it, called a sector, and nothing
outside that piece is their responsibility.

Every facility divides its airspace into sectors, stacked by altitude and split by geography. Each sector
is handed to one controller, or one small team, at a time. A busy centre's airspace is commonly cut
into dozens of these sectors. An aircraft flying across the country passes through many of them in
turn, each time being handed from one controller to the next.

That handover is not casual. It follows the same fixed structure every time.

A tower hands a departing aircraft to the local TRACON once it leaves the immediate airport area.
The TRACON hands it to the en route centre once it reaches cruising altitude. And on the way down,
the whole sequence runs in reverse: centre to TRACON, TRACON to tower, right up to landing.

That chain of handoffs is what keeps one continuous sky manageable, one sector at a time.
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4. The rule that never bends

All of that - radar, sectors, structure - exists for one purpose: keeping aircraft a safe distance apart.
That distance is not a guess. It is written down, in exact figures, in the FAA's own controller
handbook.

Below flight level six hundred, aircraft under radar control must be kept at least five nautical miles
apart. Above that altitude, in the busiest cruising airspace, the rule doubles to ten nautical miles.
Closer to an airport, on approach radar, the minimum can drop to three nautical miles. The number is
never one fixed distance - it depends on altitude, how far the aircraft is from the airport, and which
piece of equipment is watching it.

There is a second kind of separation rule too, and it has nothing to do with radar accuracy.

It is called wake turbulence separation, and it exists because a large aircraft leaves invisible, swirling
air behind it, strong enough to flip a smaller aircraft following too closely. A smaller aircraft landing
behind a heavy one must stay at least six nautical miles back, all the way to the runway threshold.
That distance is not about seeing the aircraft ahead - it is about waiting for the air itself to settle.

Every one of those numbers assumes the controller watching can see clearly, and has the staff to
watch every sector that needs watching. Neither of those is guaranteed.
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5. Who is watching

All of this - the radar, the sectors, the separation rules - depends on one thing no piece of equipment
can supply: enough trained controllers to sit at every position.

In twenty twenty-four, the FAA employed fourteen thousand two hundred and sixty-four air traffic
controllers. Its own staffing target for terminal facilities is eighty-five per cent of what each one is
meant to have. Judged against that target, more than forty per cent of the FAA's two hundred and
ninety terminal facilities were understaffed.

That is a snapshot of today. The longer trend runs the same way.

Controller numbers peaked in twenty sixteen, and have been falling since. Today there are three
point nine per cent fewer controllers than in twenty thirteen. Over that same period, the number of
flights they were controlling rose by six point five per cent. More aircraft, watched by proportionally
fewer people.

That gap between the target and the reality is where the next two chapters begin, because a thin
staffing margin is exactly what a stressed system finds out about itself.
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6. When the system breaks: the 2023 outage

The clearest way to see how much this system depends on its supporting software is to watch what
happens when a small piece of it fails.

On the eleventh of January twenty twenty-three, the FAA's Notice to Air Missions system failed,
nationwide. That system publishes the safety notices every pilot is required to check before flying, so
without it, flying safely could not be confirmed. The FAA ordered every domestic flight in the country
to stay on the ground until nine o'clock that morning. More than ten thousand flights were delayed
as a result.

That scale of disruption came from something almost mundane.

The cause was not an attack and not a hardware failure. A contractor, working to synchronise the live
database with its backup, accidentally deleted the files that ran it. One person's mistake, made
during routine maintenance, grounded the entire country for a morning.

The aircraft in the air that morning were never in danger; what failed was the flow of new flights
being allowed to start. The next stress test looked very different.
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7. Ninety seconds blind: Newark, 2025

A little over two years later, a different part of the system failed in a way that struck much closer to the
aircraft themselves.

In twenty twenty-four, the FAA had moved the airspace around Newark Liberty International Airport
from its usual New York control room to a facility in Philadelphia, to ease congestion. On the twenty-
eighth of April twenty twenty-five, the telecommunications line carrying that airspace's radar and
radio feeds failed. For at least thirty seconds, controllers working Newark traffic could not see the
aircraft on their screens, or talk to the pilots flying them.

It happened again less than two weeks later.

On the ninth of May, the same telecommunications link failed a second time, for about a minute and
a half. Several controllers, still shaken from the first event, took FAA-approved leave afterwards, which
left the already short-staffed Philadelphia facility with even fewer people to cover Newark's traffic.

No aircraft came into unsafe proximity during either event, but for ninety seconds at a time, the
system had nobody watching it directly.
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8. Fixing it while it runs

The FAA is not standing still while all of this happens; it has spent years modernising the system
underneath the aircraft.

Data Comm, a digital alternative to voice radio for routine instructions, is now running at sixty-five
airport towers. More than eleven thousand aircraft, from twenty-three US airlines, are equipped to
use it. The same service now covers all twenty of the country's air route traffic control centres.

Not every part of the system is being replaced at the same pace.

The FAA's own twenty twenty-five report describes its national traffic flow system as "reaching the
end of its lifecycle." Its replacement is still being built, with no finish date given. Modernising an air
traffic system while it keeps running, every day, without a pause, is the hardest part of the whole
project.

So the system is being rebuilt in place, piece by piece, faster in some areas than others.
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9. Where the system stands today

Put every piece of this together, and the picture is neither collapse nor perfection.

A layered surveillance system, radar and now satellite tracking, tells controllers where every aircraft is.
A published, numbered rulebook says exactly how far apart they must stay. And a workforce running
below its own staffing target is the one keeping all of it working, sector by sector, handoff by handoff.

The honest way to describe where it stands is as two things pulling in opposite directions at once.

One is a genuinely modern surveillance and rulebook, mature and precise, catching most of what it
needs to catch. The other is a staffing shortfall and ageing support software that a single
telecommunications fault can still expose, for ninety seconds at a time. Neither cancels the other out,
and this video has reported both exactly as they stand.

That is the system that never stops - mapped, ruled, and, in places, stretched thin, exactly as it stands
today.
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Sources and credits

Primary sources

FAA, ADS-B programme pages (faa.gov,.../ads-b) - ADS-B mechanism and the 1 January 2020 Out-equipage
mandate.
FAA, 'NextGen Final Report 2025' (faa.gov/nextgen/NextGen-Final-Report-2025.pdf) - PRIMARY SOURCE.
ADS-B and PBN maturity; Data Comm deployment (65 towers, 11,000+ aircraft, 23 carriers, all 20 ARTCCs);
ERAM/ERAM Enhancements 2; TFDM rollout; TFMS described as 'reaching the end of its lifecycle' with
successor FMDS still under development.
USAFacts, 'Is there a shortage of air traffic controllers?' (usafacts.org), analysis of FAA/OPM workforce data -
14,264 controllers employed in 2024; 85.0% staffing goal; more than 40% of 290 terminal facilities
understaffed (September 2024 snapshot); 3.9% fewer controllers in 2024 than 2013 against a 6.5% rise in
flight volume; 2016 employment peak of 23,240.
Wikipedia, '2023 FAA system outage', cross-checked against CNN (11 January 2023), Reuters (11 January
2023), and FAA advisory notices ATCSCC ADVZY 004/006/030 (11 January 2023) - the nationwide NOTAM
outage, ground stop until 9:00 a.m. Eastern, more than 10,000 flights delayed, contractor file-deletion cause.
Forbes, Suzanne Rowan Kelleher, 'Audio: 30 Seconds Newark Air Traffic Controllers Lost Contact With A
Plane', 7 May 2025 - the 28 April 2025 Philadelphia TRACON Area C radar/radio outage.
Fast Company (article 91331907), 'Air traffic controllers lost radar at Newark (again) - here's why it keeps
happening' - both the 28 April 2025 and 9 May 2025 outages, their durations, the 2024 Newark-to-
Philadelphia airspace relocation, and controllers taking leave afterwards.

Not regulated financial advice.


