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La Nina just raised sea levels in the western
Pacific by up to 20cm. This height will be
normal by 2050

December 16 2021, by Shayne McGregor

Credit: Al-generated image (disclaimer)

Severe coastal flooding inundated islands and atolls across the western
equatorial Pacific last week, with widespread damage to buildings and
food crops in the Federated States of Micronesia, Marshall Islands,
Papua New Guinea and Solomon Islands.
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On one level, very high tides are normal at this time of year in the
western Pacific, and are known as "spring tides". But why is the damage
so bad this time? The primary reason is these nations are enduring a
flooding trifecta: a combination of spring tides, climate change and La
Nifa.

La Nifa is a natural climate phenomenon over the Pacific Ocean known
for bringing wet weather, including in eastern Australia. A less-known
impact is that La Nifia also raises sea levels in the western tropical
Pacific.

In a terrifying glimpse of things to come, this current La Nifia is raising
sea levels by 15-20 centimeters in some western Pacific regions—the
same sea level rise projected to occur globally by 2050, regardless of
how much we cut global emissions between now and then. So let's look
at this phenomena in more detail, and why we can expect more flooding
over the summer.

These spring tides aren't unusual

Low-lying islands in the Pacific are considered the frontline of climate
change, where sea level rise poses an existential threat that could force
millions of people to find new homes in the coming decades.

Last week's tidal floods show what will be the new normal by 2050. In
the Marshall Islands, for example, waves were washing over boulder
barriers, causing flooding on roads half a meter deep.

South Pacific nations into third day of high spring tides; places
like Bougainville, Solomons, Marshalls suffering extensive food
crop damage—some places homes are being destroyed #Sealevel
pic.twitter.com/zBEs8Fmu47
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— Michael Field (@MichaelFieldNZ) December 7, 2021

This flooding has coincided with the recent spring tides. But while there
is year to year variability in the magnitude of these tides that vary from
location to location, this year's spring tides aren't actually unusually
higher than those seen in previous years.

For instance, tidal analysis shows annual maximum sea levels at stations
in Lombrom (Manus, Papua New Guinea) and Dekehtik (Pohnpei,
Federated States of Micronesia) are roughly 1-3cm higher than last year.
Meanwhile, those at Betio (Tarawa, Kiribati) and Uliga (Majuro,
Marshall Islands) are roughly 3-6¢cm lower.

This means the combined impacts of sea level rise from climate change
and the ongoing La Nifia event are largely responsible for this year's
increased flooding.

A double whammy

The latest assessment report from the Intergovernmental Panel on
Climate Change finds global average sea levels rose by about 20cm
between 1901 and 2018.

This sea level rise would, of course, lead to more coastal inundation in
low-lying regions during spring tides, like those in the western tropical
Pacific. However, sea level rise increases at a relatively small
rate—around 3 millimeters per year. So while this can create large
differences over decades and longer, year to year differences are small.

This means while global mean sea level rise has likely contributed to last

week's floods, there is relatively small differences between this year and
the previous few years.
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This is where La Nifia makes a crucial difference. We know La Nina
events impact the climate of nations across the Pacific, bringing an
increased chance of high rainfall and tropical cyclone landfall in some
locations.

Large scale atmospheric moisture simulations are remarkably
accurate over fairly long periods as shown in this rain forecast
(Dec. 8) which warned about flooding which is now underway in
NZ's North. You can also see a version of what is now Cyclone
Ruby. https://t.co/JTSDm6aR6E

— Alastair Thompson (@althecat) December 14, 2021

But the easterly trade winds, which blow across the Pacific Ocean from
east to west, are stronger in La Nifia years. This leads to a larger build up
of warm water in the western Pacific.

Warm water is generally thicker than cool water (due to thermal
expansion), meaning the high heat in the western equatorial Pacific and
Indonesian Seas during La Nifia events is often accompanied by higher
sea levels.

This year is certainly no different, as can be seen in sea surface height
anomaly maps here and here.

From these maps, along with past studies, it's clear Pacific islands west

of the date line (180°E) and between Fiji and the Marshall Islands
(15°N-15°S) are those most at risk of high sea levels during La Nifia
events.

What could the future hold?

We can expect to see more coastal flooding for these western Pacific
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islands and atolls over the coming summer months. This is because the
La Nifna-induced sea level rise is normally maintained throughout this
period, along with more periods with high spring tides.

Interestingly, the high sea levels related to La Nifia events in the northern
hemisphere tend to peak in November-December, while they do not
peak in the southern hemisphere until the following February-March.

This means many western Pacific locations on both sides of the equator
will experience further coastal inundation in the short term. But the
severity of these impacts is likely to increase in the southern hemisphere
(such as the Solomon islands, Tuvalu and Samoa) and decrease in the
northern hemisphere (such as the Marshall Islands and the Federated
States of Micronesia).

Reports emerging of major damage caused by high tides across
Pacific yesterday—PNG, FSM, Marshalls extensive damage.
Sea level rise actually happening, nowhttps://t.co/SoBMux80Fi
pic.twitter.com/gUH90owSqjQ

— Michael Field (@MichaelFieldNZ) December 6, 2021

Looking toward 2050, a further 15-25cm of global average sea level rise
is expected. La Nifia events typically cause sea levels in these regions to
rise 10-15cm above average, though some regions can bring sea levels up
to 20cm.

Given the projected sea level rise in 2050 is similar to the La Nifia-
induced rise in the western Pacific, this current event provides an
important insight into what will become "normal" inundation during
spring tides.

Unfortunately, climate projections show this level of sea level rise by
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2050 1s all but locked in, largely due to the greenhouse gas emissions
we've already released.

Beyond 2050, we know sea levels will continue to rise for the next
several centuries, and this will largely depend on our future emissions.
To give low-lying island nations a fighting chance at surviving the
coming floods, all nations (including Australia) must drastically and
urgently cut emissions.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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