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Return of La Niña

As El Niño's cooler sister rolls round again, Nature probes the environmental pros and cons.

[image: image1.png](o (Lo Tliza) Sitoden in the Tapieal Pcsfi



La Niña, the climatic event in which swathes of the equatorial east-central Pacific cool, strengthened through August, according to reports from the US National Oceanic and Atmospheric Administration (NOAA). Across all latitudes monitored by the NOAA, the ocean surface cooled by 1.3–1.8 ºC. Models predict that La Niña will persist until at least early 2011, and could, according to the NOAA, cool further during the coming winter. Nature explores its potential effects on the global environment.

What is the scientific definition of La Niña? 
La Niña is a natural 3–6-year cycle, and the cold stretch of a periodic thermal oscillation in ocean surface temperatures that occurs throughout the tropical Pacific. Along with the better-known warming event, El Niño, it involves a difference from average water temperatures of more than 0.5 ºC. La Niña can persist for 1-3 years, as seen, for example, in 1998–2000. 

What are its key global impacts? 
Ocean cooling affects tropical Pacific rainfall from Indonesia to South America, says Gerry Bell, a NOAA climate scientist at the Climate Prediction Center in Camp Springs, Maryland. Some places, such as northern Australia, experience wetter than average seasons. "The changes are so large that it affects wind, too," adds Bell, "and right downstream of this area is the Atlantic." 

Does this have implications for the Atlantic hurricane season? 
La Niña reduces variations in wind speed and direction throughout the atmosphere, which makes Atlantic hurricanes likelier, Bell says. This year may be particularly active, he adds. On top of La Niña, Atlantic water temperatures have remained unusually high over the past 15 years, and wind patterns that have been in place since 1995 — such as weak easterly trade winds and high pressure in the upper atmosphere — are particularly conducive to a strong hurricane season. NOAA expects 8–12 Atlantic hurricanes this season, of which it predicts 4–6 will be major hurricanes (that is, with sustained wind speeds of more than 178 km h–1).

Will La Niña help to lower global temperatures after recent record highs? 
Average temperature over land outside the tropical regions of the Northern Hemisphere reached a new high in July 2010, according to a report by the European Centre for Medium-Range Weather Forecasts. In addition, the global average over land during the previous 12 months ranks as the second highest on record. La Niña conditions have offset these highs, but have mainly affected tropical Pacific waters. Global temperatures have been rising since the turn of the twentieth century, most notably during the past 30 years, but La Niña is part of a regular cycle that is simply overlaid onto that pattern.

How strong is this La Niña event compared with previous ones? 
So far, La Niña has been relatively strong this summer. "That's not unheard of," says Bell, adding that similar conditions in 1998 made headlines. The oscillation usually begins to strengthen during the autumn, so it remains to be seen how much more powerful this year will be compared with previous years.

Why is it important to keep track of these events? 
Knowledge of how La Niña affects global weather patterns can help governments and people to plan for drought or heavy rainfall. For instance, researchers know that the Pacific Northwest is likely to be wetter than normal in the late autumn and early winter of La Niña years, which helps to refill parched aquifers in the wake of dry periods. Predicting global-temperature oscillations is crucial to water management, as well as to farmers seeking to mitigate potential losses. 

EL NIÑO/SOUTHERN OSCILLATION (ENSO) DIAGNOSTIC DISCUSSION issued by
CLIMATE PREDICTION CENTER/NCEP 10 March 2011   

ENSO Alert System Status: La Niña Advisory
 Synopsis: ENSO-neutral conditions are expected by June 2011.
La Niña continued to weaken during February 2011 as reflected by the reduced strength of the negative surface and near-surface temperature anomalies across much of the equatorial Pacific Ocean (Fig. 1 and Fig. 4). The Niño indices were between –0.5oC and –1.3oC at the end of February (Fig. 2). Subsurface oceanic heat content anomalies (average temperatures in the upper 300m of the ocean, Fig. 3) returned to near zero in response to the eastward progression of a strong oceanic Kelvin wave, which has weakened the negative temperature anomalies at depth in the central and eastern equatorial Pacific (Fig. 4). La Niña continued to be most evident in the atmospheric circulation over the equatorial Pacific, although at lesser intensity. Convection remained enhanced over much of Indonesia and suppressed over the western and central equatorial Pacific (Fig. 5). Also, anomalous low-level easterly and upper-level westerly winds have persisted in this region. However, a reduction in the strength of the anomalous low-level cross-equatorial flow, and associated oceanic upwelling, over the eastern Pacific contributed to anomalous SST warming in that region. Collectively, these oceanic and atmospheric anomalies reflect a weakening La Niña.
In concurrence with the observed evolution, nearly all of the ENSO models predict La Niña to weaken further in the coming months (Fig. 6). While the majority of models predict a return to ENSO-neutral by May-June-July 2011 (three month average in the Nino-3.4 index between –0.5oC and +0.5C), there continues to be large uncertainty in the status of ENSO through the Northern Hemisphere summer and fall. Due to both model and observed trends, there is increasing confidence in ENSO-neutral conditions by June 2011. However, model forecasts issued in the spring typically have minimum skill (the “spring barrier”), which results in low confidence forecasts for summer and beyond.
La Niña will continue to have global impacts even as the episode weakens through the Northern Hemisphere Spring. Expected La Niña impacts during March-May 2011 include suppressed convection over the west-central tropical Pacific Ocean, and enhanced convection over Indonesia. Potential impacts in the United States include an enhanced chance of below-average precipitation across much of the southern states and the Central Rockies and Central Plains. An increased chance of below-average temperatures is predicted for much of the West Coast and across the northern tier of states (excluding New England). A higher possibility of above-average temperatures is favored for much of the southern half of the contiguous U.S. (see 3-month seasonal outlook released on February 17th, 2011).
Climate Prediction Center NOAA/National Weather Service
Camp Springs, MD 20746-4304
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At times ocean surface temperatures in the equatorial Pacific are colder than normal. These cold episodes, sometimes referred to as La Niña episodes, are characterized by lower than normal pressure over Indonesia and northern Australia and higher than normal pressure over the eastern tropical Pacific. This pressure pattern is associated with enhanced near-surface equatorial easterly winds over the central and eastern equatorial Pacific. 

During cold (La Niña) episodes the normal patterns of tropical precipitation and atmospheric circulation become disrupted. The abnormally cold waters in the equatorial central give rise to suppressed cloudiness and rainfall in that region, especially during the Northern Hemispherel winter and spring seasons. At the same time, rainfall is enhanced over Indonesia, Malaysia and northern Australia. Thus, the normal Walker Circulation during winter and spring, which features rising air, cloudiness and rainfall over the region of Indonesia and the western Pacific, and sinking air over the equatorial eastern Pacific, becomes stronger than normal. 

By studying past cold episodes scientists have discovered precipitation and temperature anomaly patterns that are highly consistent from one episode to another. Significant departures from normal are shown in the accompanying figures for the Northern Hemisphere winter and summer seasons. During cold episodes, the colder than normal ocean temperatures in the equatorial central Pacific act to inhibit the formation of rain-producing clouds over that region. Wetter than normal conditions develop farther west over northern Australia, Indonesia and Malaysia, during the northern winter, and over the Philippines during the northern summer. Wetter than normal conditions are also observed over southeastern Africa and northern Brazil, during the northern winter season. During the northern summer season, the Indian monsoon rainfall tends to be greater than normal, especially in northwest India. Drier than normal conditions during cold episodes are observed along the west coast of tropical South America, and at subtropical latitudes of North America (Gulf Coast) and South America (southern Brazil to central Argentina) during their respective winter seasons. 

Mid-latitude low pressure systems tend to be weaker than normal in the region of the Gulf of Alaska, during a cold episode winter. This favors the build-up of colder than normal air over Alaska and western Canada, which often penetrates into the northern Great Plains and the western United States. The southeastern United States, on the other hand, becomes warmer and drier than normal. 

Since anomaly patterns during cold episodes tend to persist for several months, accurate long-range forecasts (1 to 3 seasons) are possible for the regions shown in the accompanying figures. For the latest information on the status of La Niña, go to ENSO Advisory (issued when appropriate) or the latest monthly Climate Diagnostics Bulletin. 
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Near the end of each calendar year ocean surface temperatures warm along the coasts of Ecuador and northern Peru. Local residents referred to this seasonal warming as "El Niño", meaning The Child, due to its appearance around the Christmas season. Every two to seven years a much stronger warming appears, which is often accompanied by beneficial rainfall in the arid coastal regions of these two countries. Over time the term "El Niño" began to be used in reference to these major warm episodes. 

El Niño is closely related to a global atmospheric oscillation known as the Southern Oscillation (SO). During El Niño episodes lower than normal pressure is observed over the eastern tropical Pacific and higher than normal pressure is found over Indonesia and northern Australia. This pattern of pressure is associated with weaker than normal near-surface equatorial easterly (east-to-west) winds. These features characterize the warm phase of the SO, which is often referred to as an El Niño/Southern Oscillation (ENSO) episode. 

During warm (ENSO) episodes the normal patterns of tropical precipitation and atmospheric circulation become disrupted. The abnormally warm waters in the equatorial central and eastern Pacific give rise to enhanced cloudiness and rainfall in that region, especially during the boreal winter and spring seasons. At the same time, rainfall is reduced over Indonesia, Malaysia and northern Australia. Thus, the normal Walker Circulation during winter and spring, which features rising air, cloudiness and rainfall over the region of Indonesia and the western Pacific, and sinking air over the equatorial eastern Pacific, becomes weaker than normal, and for strong warm episodes it may actually reverse. 

The increased heating of the tropical atmosphere over the central and eastern Pacific during warm episodes, affects atmospheric circulation features, such as the jet streams in the subtropics and in the temperate latitudes of the winter hemisphere. The jet streams over the eastern Pacific Ocean are stronger than normal during warm episodes (see seasonal atmospheric circulation features). Also, during warm episodes extratropical storms and frontal systems follow paths that are significantly different from normal, resulting in persistent temperature and precipitation anomalies in many regions. 

By studying past warm episodes scientists have discovered precipitation and temperature anomaly patterns that are highly consistent from one episode to another. Significant departures from normal are shown in the accompanying figures for the Northern Hemisphere winter and summer seasons. Within the tropics, the eastward shift of thunderstorm activity from Indonesia into the central Pacific during warm episodes results in abnormally dry conditions over northern Australia, Indonesia and the Philippines in both seasons. Drier than normal conditions are also observed over southeastern Africa and northern Brazil, during the northern winter season. During the northern summer season, Indian monsoon rainfall tends to be less than normal, especially in northwest India where crops are adversely affected. Wetter than normal conditions during warm episodes are observed along the west coast of tropical South America, and at subtropical latitudes of North America (Gulf Coast) and South America (southern Brazil to central Argentina). 

During a warm episode winter, mid-latitude low pressure systems tend to be more vigorous than normal in the region of the eastern North Pacific. These systems pump abnormally warm air into western Canada, Alaska and the extreme northern portion of the contiguous United States. Storms also tend to be more vigorous in the Gulf of Mexico and along the southeast coast of the United States resulting in wetter than normal conditions in that region. 

Since anomaly patterns during cold episodes tend to persist for several months, accurate long-range forecasts (1 to 3 seasons) are possible for the regions shown in the accompanying figures. For the latest information on the status of La Niña, go to ENSO Advisory (issued when appropriate) or the latest monthly Climate Diagnostics Bulletin.

http://www.pmel.noaa.gov/tao/elnino/la-nina-pacific.html
http://www.elnino.noaa.gov/
Figure � SEQ Figure \* ARABIC �1�: The cold stretch of the thermal oscillation in the Pacific could make its presence felt this winter.NOAA








