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Moderate to strong La Niña event forming soon
and to continue at least into the next spring
The tropical Pacific featured a rapid transition from warm event to cold condition. During July-October 2010, sea-surface temperature (SST) continued to go down quickly and La Niña conditions persisted in the equatorial Pacific. Moderate to strong La Niña event will come into being soon and last till at least spring 2011.

1. Recent monitoring on ENSO evolution
1）SSTA and ENSO indices
In October (25 days), negative SST anomalies below -1.5℃ were in the eastern and central equatorial Pacific with minimum below -2.5℃,obviously enhancing and expanding eastward. Meanwhile, equatorial SST anomalies were 0.5-1.5℃ above normal in the western Pacific and the eastern Indian Ocean, while 0.5-1.0℃ below normal in the western Indian Ocean (Fig.1). 
   Fig.1  Sea surface temperature anomalies in October (25 days) 2010 (unit: ℃)
Correspondingly, SST indices exhibited a rapid decline from early 2010. NINO Z index of October (25 days) was -1.6℃，with a drop of 0.7℃ from July, indicating that La Niña conditions strengthened in the central and eastern equatorial Pacific. The sum of NINO Z index from July to September was -3.3℃ ranking first at the first three months of the cold events since 1951, indicating the fast SST decline and the strongest intensity at an early stage. Supporting the cold phase features, Southern Oscillation Index (SOI) was continuously positive in recent 7 months and increased sharply from July, implying a swift adjustment of tropical atmosphere to La Niña conditions and a well coupled pattern of tropical ocean-atmosphere(Fig.2). SOI from July to September, respectively, ranked first, too. Compared with SOI peak value of cold events, SOI of September 2010 was only second to SOI of November 1973.
Fig.2 Evolution of Nino Z, Nino 3.4 and Nino 3 SSTa indices (unit: ℃) 
and SOI during Nov. 2008 – Oct. 2010
From May, anomalously cold subsurface water controlled most of the equatorial central and eastern Pacific. Negative anomalies enhanced significantly, shifted eastward and uplifted obviously, with central values below -6℃ from September.
2）Wind field
Since the end of March 2010, the low-level trade winds have strengthened gradually and easterly anomalies have prevailed west of date line and its vicinities (Fig.3). After June, corresponding to persisting of negative SST anomalies in the central and eastern equatorial Pacific and strengthening of Walker circulation, at upper troposphere (200hPa), weak westerly anomalies covered the most equatorial Pacific, while at lower troposphere (850hPa), easterly anomalies prevailed over the equatorial Pacific west of 160ºW, which were favorable for a tendency to keep cooling of the SST in the central and eastern equatorial Pacific. 
2. Diagnosis and outlook

1) Diagnosis 

To reveal the possible tendency of SSTs in the central and eastern equatorial Pacific in 2010, we analyzed the SST evolution since 1951. Results showed that a dozen cold events occurred in other three seasons except winter. While most events reached the peak value in winter and terminated in the first half of the year, especially in January and May. They generally lasted more than 10 months with the longest near 3 years and the shortest in half a year. 

Fig. 3  Time-longitude section of pentad 850hPa zonal wind anomalies

averaged between 5ºS-5ºN (Units: m/s)

There were five SST cooling analogues that La Niña conditions occurred in 2-6 months after the end of an El Niño event and continued to develop into a La Niña event (Fig.4) which were consistent with recent ocean-atmosphere features. In addition, all the cases also featured the anomalously cold subsurface water usually occupying most of the equatorial Pacific and up-welling eastward, a sharp rise of SOI, the Walker circulation strengthening significantly, which was similar to the ocean-atmosphere conditions in the central and eastern equatorial Pacific since May 2010. 
On the other hand, the Pacific Decadal Oscillation (PDO) showing a long term ENSO-like pattern of Pacific climate variability presented in cold mode. Moderate to strong La Niña event was likely to emerge during PDO cold stage. And those strong La Niña events breaking out in summer was much similar. 
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Fig. 4  Evolution of Nino Z in 30 months when La Niña conditions occurred
 in the same year as the termination of El Niño events
Analyses in terms of the recent oceanic and atmospheric conditions show that La Niña conditions will reach its peak in December 2010 or January 2011 and last till at least spring 2011. After that time, the development of La Niña event is considered slightly likely to remain till the end of winter 2012.
2) Model predictions
Predictions of most statistical and dynamic models indicated that La Niña conditions will last in the central and eastern equatorial Pacific till spring 2011. 
3) Outlook  
‘The national consultation meeting on ENSO monitoring and outlook’ was hosted by BCC (Beijing Climate Center) on 25, October 2010. Based on discussions about recent oceanic and atmospheric conditions and characteristics of ENSO cycle, and referred to the aforementioned ENSO models’ prediction results, the experts from Institute of Atmospheric Physics, National Marine Environmental Forecasting Center and BCC reached a consensus that a moderate to strong La Niña event is expected to form soon and supposed to continue into at least spring 2011.
Appendix:
BCC operational definitions for El Niño and La Niña Event (condition)

El Niño (La Niña) event: which is characterized by a positive(negative) sea-surface temperature departure from normal (for the 1971-2000 base period) in Nino Z (Nino 1+2+3+4) greater (less) than or equal to 0.5℃ (-0.5℃) for at least 6 consecutive months (allowing below (above) 0.5℃(-0.5℃) for only one month) .

BCC considers El Niño (La Niña) conditions to occur when the monthly Nino Z index greater (less) than or equal to 0.5℃ (-0.5℃) along with consistent atmospheric features. And, these anomalies must also be forecasted to persist for 3 consecutive months. 

*References

1. On Indices and Indicator of ENSO Episodes, 2000, Acta Metrological Sinica, 58(1): 102-109
2. Redefining ENSO Episode on Changed Reference, 2005, Journal of Tropical Meteorology，2005, 21(1): 72-78
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