Atlantic Nina on the verge of developing. Here's
why we should pay attention.
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Four things to know about a possible Atlantic Nifia (/news-features/event-tracker/four-things-know-about-possible-atlantic-nina)
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If you’re a regular reader of Climate.gov’s ENSO blog, then you know that scientists have been carefully observing how the Pacific
Ocean is changing from El Nifio’s warmer-than-average conditions earlier this year to expected cooler-than-average La Nifia conditions
by late summer (https://www.climate.gov/news-features/blogs/enso/june-2024-update-la-nina-likely-late-summer). But as it happens,

something similar might be cooking this summer in the Atlantic Ocean.

Much of the North Atlantic has been extremely warm (https://www.climate.gov/news-features/featured-images/more-year-north-

atlantic-has-been-running-fever) so far this year. In contrast, since the beginning of June, sea surface temperature (SST) in the central

equatorial Atlantic has been 0.5-1.0 degrees Celsius (0.9-1.8 degrees Fahrenheit) colder than average for this time of the year. If these
cold conditions persist to the end of August, a phenomenon known as Atlantic Nifia may be declared. But what is Atlantic Nifia, and
what could it mean for weather and climate around the tropical Atlantic?

Cool waters in equatorial Atlantic may become an “Atlantic Nina" event
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Average sea surface temperatures in June-July 2024 compared to the 1982-2023 average (with any long-term warming signal removed), showing the cool
waters along the equator that might become an Atlantic Nifia event. The black box outlines the specific area used for monitoring Atlantic Nifios and
Nifias. NOAA Climate.gov image, adapted from original by Franz Philip Tuchen.
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What is Atlantic Nifia (and Nifio)?

Atlantic Nifna is the cold phase of a natural climate pattern we call the Atlantic zonal mode. (Zonal means “along lines of latitude.”) This
pattern, just like ENSO (ELNino-Southern Oscillation (https://www.climate.gov/enso)), swings between cold and warm phases every
few years. Typically, sea surface temperatures in the eastern equatorial Atlantic have a somewhat surprising seasonal cycle. The

warmest waters of the year occur in spring, while the coolest waters of the year—below 25 degrees Celsius, or 77 degrees Fahrenheit—
occur from July to August.
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Monthly average sea surface temperature in the eastern equatorial Atlantic between 1982-2023 (black) and during 2024 (red and blue markers). Red
colors indicate warmer than normal waters, while blue colors indicate colder than normal waters. The gray area represents the +0.5 degrees Celsius (+0.9
degrees Fahrenheit) threshold that needs to be exceeded in order to qualify as an Atlantic Nifilo/Nifia. Image by Franz Philip Tuchen.

This summer cooling is because of winds that act on the ocean surface. Earth has a year-round rainfall band around the tropics. Driven
by stronger solar heating, this rainfall band migrates northward during the summer in the Northern Hemisphere. The regular
rainstorms draw in air from the southeast over the equatorial Atlantic.

These steady southeasterly winds are strong enough to drag surface waters away from the equator, which brings relatively cold water

from deeper ocean layers to the surface. This process, known as equatorial upwelling, forms a tongue of relatively cold water along the
equatorial Atlantic during the summer months.
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Summer “cold tongue” at equator in the Atlantic due to southeasterly winds
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July average sea surface temperatures in the central Atlantic Ocean, showing the tongue of relatively cool water—relative to the rest of the tropical North
Atlantic—that develops along the equator in the east. NOAA Climate.gov image, based on data from Coral Reef Watch project. Click here
(https://coralreefwatch.noaa.gov/product/5km/description climatology.php) for explanation of the CoralTemp climatology.

However, every few years this cold tongue is substantially warmer or colder than average due to swings of the Atlantic zonal mode.
Cold events are referred to as Atlantic Nifias; warm events are referred to as Atlantic Nifios. The exact definitions vary, but typically, 3-
month averaged sea surface temperature anomalies in the eastern equatorial Atlantic have to exceed +0.5 degrees Celsius (+ 0.9
degrees Fahrenheit) for at least two overlapping seasons in order to qualify as an Atlantic Nifio or Nifia.

202/ to date

2024 began with extremely warm sea surface temperatures in the eastern equatorial Atlantic during February to March, when
temperatures exceeded 30 degrees Celsius (86 degrees Fahrenheit). This was the strongest warm event since 1982. Equally remarkable
was the rapid transition from warm to cold SST anomalies. Never before in the observed record™ has the eastern equatorial Atlantic
swung so quickly from one to another extreme event. [*Edited on August 22, 2024, to add "in the observed record"].
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(left) Monthly sea surface temperatures compared to average in the key Atlantic Nifio/Nifia monitoring region between January 1982 and July 2024 (with

any long-term warming signal removed). The 2024 Atlantic Nifio was the strongest (highest red bar) since 1982. (right) Temperatures in the eastern
equatorial Atlantic were just shy of the Nifia threshold in July 2024.
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Surprisingly, the observed cold anomalies in the eastern equatorial Atlantic during June/July 2024 coincide with a weakening of the
southeasterly trade winds near the equator. Relaxed equatorial winds are usually associated with reduced upwelling and warm
anomalies.

Atlantic Nina region cooler than normal despite unfavorable winds
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One of the puzzling things about the potential Atlantic Nifia event is that the winds have not been especially favorable for upwelling across the key
monitoring region (black box). This summer, the area has experienced an unusual northwesterly influence (gray arrows) that has weakened the normal
southeasterly trade winds that favor upwelling of cool, deep water at the equator. NOAA Climate.gov image, adapted from original by Franz Philip
Tuchen.

Only south of 5 degrees South were the southeasterly trade winds stronger than usual. As of now, these atmosphere-ocean conditions,
apparently unfavorable for the developing Atlantic Nifia event, are quite perplexing. We will need to dig deeper to reveal the exact
causes of this seemingly unusual event.

0.5 degrees Celsius? Why does it matter?

One might think that a temperature difference of +0.5 degrees Celsius (+ 0.9 degrees Fahrenheit) in the tropical Atlantic does not seem
like a big deal, but this difference can have a huge impact on rainfall over the surrounding continents. Reduced rainfall over the Sahel
region, increased rainfall over the Gulf of Guinea, and seasonal shifts of the rainy season in northeastern South America have all been
attributed to Atlantic Nifio events.

Plus, Atlantic Nifios have been shown to increase the likelihood of powerful hurricanes developing near the Cape Verde islands. NOAA’s
seasonal forecast of above-normal 2024 hurricane activity (https://www.noaa.gov/news-release/highly-active-hurricane-season-likely-

to-continue-in-atlantic) is based in part* on expected La Nifia conditions in the equatorial Pacific and warm ocean temperatures in the

tropical North Atlantic. It will be interesting to monitor whether this Atlantic Nifia fully develops, and if so, whether it has a dampening
effect on hurricane activity as the season progresses. [Edited on August 22,2024, to add "in part".]

We’ll be keeping an eye on this event in coming weeks, and will have a follow-up post later this month letting you know whether an
Atlantic Nina fully developed. We’ll also go over some of the hypotheses scientists have for what triggers these events and how their
frequency might be affected over the coming century by human-caused global warming. Stay tuned!
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