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What happens when magnetic north and true
north align?

September 17 2019, by Paul Wilkes
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Credit: Matheus Bertelli from Pexels

At some point in recent weeks, a once-in-a-lifetime event happened for
people at Greenwich in the United Kingdom.
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Magnetic compasses at the historic London area, known as the home of
the Prime Meridian, were said to have pointed directly at the north

geographic pole for the first time in 360 years.

This means that, for someone at Greenwich, magnetic north (the
direction in which a compass needle points) would have been in exact
alignment with geographic north.

Geographic north (also called "true north") is the direction towards the
fixed point we call the North Pole.

Magnetic north is the direction towards the north magnetic pole, which
is a wandering point where the Earth's magnetic field goes vertically
down into the planet.

The north magnetic pole is currently about 400km south of the north
geographic pole, but can move to about 1,000km away.

How do the norths align?

Magnetic north and geographic north align when the so-called "angle of
declination," the difference between the two norths at a particular
location, 1s 0°.

Declination is the angle in the horizontal plane between magnetic north
and geographic north. It changes with time and geographic location.

On a map of the Earth, lines along which there 1s zero declination are
called agonic lines. Agonic lines follow variable paths depending on time
variation in the Earth's magnetic field.
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https://www.rmg.co.uk/discover/explore/prime-meridian-greenwich
https://www.rmg.co.uk/discover/explore/prime-meridian-greenwich
https://www.sciencealert.com/compasses-are-about-to-do-something-that-hasn-t-happened-in-over-300-years
https://phys.org/tags/magnetic+pole/
https://phys.org/tags/location/
https://phys.org/tags/geographic+location/

Credit: Al-generated image (disclaimer)

Currently, zero declination is occurring in some parts of Western
Australia, and will likely move westward in coming years.

That said, it's hard to predict exactly when an area will have zero
declination. This is because the rate of change is slow and current
models of the Earth's magnetic field only cover a few years, and are

updated at roughly five-year intervals.

At some locations, alignment between magnetic north and geographic
north is very unlikely at any time, based on predictions.

The ever-changing magnetic poles
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Most compasses point towards Earth's north magnetic pole, which is
usually in a different place to the north geographic pole. The location of
the magnetic poles is constantly changing.

Earth's magnetic poles exist because of its magnetic field, which is
produced by electric currents in the liquid part of its core. This magnetic
field is defined by intensity and two angles, inclination and declination.

The relationship between geographic location and declination is
something people using magnetic compasses have to consider.
Declination is the reason a compass reading for north in one location is
different to a reading for north in another, especially if there is
considerable distance between both locations.

Bush walkers have to be mindful of declination. In Perth, declination is
currently close to 0° but in eastern Australia it can be up to 12°. This
difference can be significant. If a bush walker following a magnetic
compass disregards the local value of declination, they may walk in the
wrong direction.

The polarity of Earth's magnetic poles has also changed over time and
has undergone pole reversals. This was significant as we learnt more
about plate tectonics in the 1960s, because it linked the idea of seafloor
spreading from mid-ocean ridges to magnetic pole reversals.
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https://www.nasa.gov/topics/earth/features/2012-poleReversal.html
https://divediscover.whoi.edu/mid-ocean-ridges/magnetics-polarity/
https://phys.org/tags/pole/
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The declination angle varies between -90° and +90°.

Geographic north

Geographic north, perhaps the more straightforward of the two, is the
direction that points straight at the North Pole from any location on
Earth.

When flying an aircraft from A to B, we use directions based on
geographic north. This is because we have accurate geographic locations
for places and need to follow precise routes between them, usually trying
to minimise fuel use by taking the shortest route. All GPS navigation
uses geographic location.
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Geographic coordinates, latitude and longitude, are defined relative to
Earth's spheroidal shape. The geographic poles are at latitudes of 90°N
(North Pole) and 90°S (South Pole), whereas the Equator is at 0°.

An alignment at Greenwich

For hundreds of years, declination at Greenwich was negative, meaning
compass needles were pointing west of true north.

At the time of writing this article I used an online calculator to discover
that, at the Greenwich Observatory, the Earth's magnetic field currently
has a declination just above zero, about +0.011°.

The average rate of change in the area is about 0.19° per year, which at
Greenwich's latitude represents about 20km per year. This means next
year, locations about 20km west of Greenwich will have zero
declination.

It's impossible to say how long compasses at Greenwich will now point
east of true north.

Regardless, an alignment after 360 years at the home of the Prime
Meridian is undoubtedly a once-in-a-lifetime occurrence.

This article 1s republished from The Conversation under a Creative
Commons license. Read the original article.
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https://www.scientificamerican.com/article/earth-is-not-round/
https://ngdc.noaa.gov/geomag/calculators/magcalc.shtml#declination
http://theconversation.com
https://theconversation.com/explainer-what-happens-when-magnetic-north-and-true-north-align-123265
https://phys.org/news/2019-09-magnetic-north-true-align.html
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