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Diverse duration of El Nino and La Nina events

3.0 5 . . . 7 TS

[l

Nino-3.4 Index, HadISST 1953-2018

1953 1954 " 1955 1956 1957 1958 1959 1960 1961 1962 1963 " 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
LI

L

1975 1976 1977 1978 1979 1980 1981 1982 1983 " 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

T e T T T S——————————

1997 1998 1999 " 2000 * 2001 " 2002 "~ 2003 " 2004 * 2005 * 2006 ~ 2007 ~ 2008 ~ 2009 2010 * 2011 2012 " 2013 " 2014 2015 2016 2017 2018

Horizontal bars indicate
2-year El Nifo, 1-year La Nina, 2-year La Nina

Duration of ENSO events

!

Duration of climate impact

Mechanisms
(Wu et al. 2019)

2-year potential predictability

(DiNezio et al. 2017,
Wu et al. 2020, in revision)

Real-world predictability?



2-year CESM1 forecasts during 1954—-2015
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2-year forecast example
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Composite forecasts of 1-year vs. 2-year ENSO events

1-year EI Nifio 2-year El Nino 1-year La Nina 2-year La Nifa
D URE E T N N
0 | 0 1 : o N
14 : 14 : SR

- a i i i a
-1 0 0 1 1 2 - _
Dec' Jun® Dec’ Jun*' Dec*'Jun® Dec’ Jun® Dec’Jun*'Dect'Jun®  Dec'Jun® Dec®Jun*'Dec'dun®  Dec' Jun® Dec® Jun*' Dec*'Jun*?

—)
Nov? (13-month lead)
1963, 1965, 1972, 1982, 1991, 1957-58, 1968-69,1976-77, 1964, 1988, 1995, 2005 1954-55, 1970-71, 1973-74, 1983-84,
1994, 1997, 2002, 2006, 2009 1986-87, 2014-15 1998-99, 2007-08, 2010-11, 2017-18

All ENSO events Nov? (13-month lead; Correlation skill > 0.6)
& Multi-year La Nifna Nov-! (25-month lead)



Nov? forecasts: oceanic precursors in the equatorial Pacific

Sea Surface Temperature, Thermocline Depth, and Surface Wind Anomalies
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Nov? forecasts: oceanic precursors in the equatorial Pacific

Sea Surface Temperature, Thermocline Depth, and Surface Wind Anomalies
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Summary

The CESM1 shows high skills in predicting the duration of El Nifio
and La Nifa events with lead times ranging from 6 to 25 months.

Predictability: initial thermocline depth anomalies in the equatorial

Pacific, as well as sea surface temperature anomalies within and
outside the tropical Pacific.

Error growth: variability over the North and South Pacific Oceans as
well as the Indian Ocean.

Wu, X., Y. M. Okumura, C. Deser, and P. N. DiNezio, 2020:
Two-year Predictions of ENSO Event Duration during 1954-2015. in prep.



