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Motivation: Interaction of Atmosphere and Ocean

Hu et  al. (2014) NPOCE Science / Implementation Plan
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1961 0 0 -0.1 0 0.1 0.2 0.1 -0.1 -0.3 -0.3 -0.2 -0.2
1962 -0.2 -0.2 -0.2 -0.3 -0.3 -0.2 -0.1 -0.2 -0.2 -0.3 -0.3 -0.4
1963 -0.4 -0.2 0.1 0.2 0.2 0.4 0.7 1.0 1.1 1.2 1.2 1.1
1964 1.0 0.6 0.1 -0.3 -0.6 -0.6 -0.7 -0.7 -0.8 -0.8 -0.8 -0.8
1965 -0.5 -0.3 -0.1 0.1 0.4 0.7 1.0 1.3 1.6 1.7 1.8 1.5
1966 1.3 1.0 0.9 0.6 0.3 0.2 0.2 0.1 0 -0.1 -0.1 -0.3
1967 -0.4 -0.5 -0.5 -0.5 -0.2 0 0 -0.2 -0.3 -0.4 -0.4 -0.5
1968 -0.7 -0.8 -0.7 -0.5 -0.1 0.2 0.5 0.4 0.3 0.4 0.6 0.8
1969 0.9 1.0 0.9 0.7 0.6 0.5 0.4 0.5 0.8 0.8 0.8 0.7
1970 0.6 0.4 0.4 0.3 0.1 -0.3 -0.6 -0.8 -0.8 -0.8 -0.9 -1.2
1971 -1.3 -1.3 -1.1 -0.9 -0.8 -0.7 -0.8 -0.7 -0.8 -0.8 -0.9 -0.8
1972 -0.7 -0.4 0 0.3 0.6 0.8 1.1 1.3 1.5 1.8 2.0 1.9
1973 1.7 1.2 0.6 0 -0.4 -0.8 -1.0 -1.2 -1.4 -1.7 -1.9 -1.9
1974 -1.7 -1.5 -1.2 -1.0 -0.9 -0.8 -0.6 -0.4 -0.4 -0.6 -0.7 -0.6
1975 -0.5 -0.5 -0.6 -0.6 -0.7 -0.8 -1.0 -1.1 -1.3 -1.4 -1.5 -1.6
1976 -1.5 -1.1 -0.7 -0.4 -0.3 -0.1 0.1 0.3 0.5 0.7 0.8 0.8
1977 0.7 0.6 0.4 0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.8 0.8
1978 0.7 0.4 0.1 -0.2 -0.3 -0.3 -0.4 -0.4 -0.4 -0.3 -0.1 0
1979 0 0.1 0.2 0.3 0.3 0.1 0.1 0.2 0.3 0.5 0.5 0.6
1980 0.6 0.5 0.3 0.4 0.5 0.5 0.3 0.2 0 0.1 0.1 0
1981 -0.2 -0.4 -0.4 -0.3 -0.2 -0.3 -0.3 -0.3 -0.2 -0.1 -0.1 0
1982 0 0.1 0.2 0.5 0.6 0.7 0.8 1.0 1.5 1.9 2.1 2.1
1983 2.1 1.8 1.5 1.2 1.0 0.7 0.3 0 -0.3 -0.6 -0.8 -0.8
1984 -0.5 -0.3 -0.3 -0.4 -0.4 -0.4 -0.3 -0.2 -0.3 -0.6 -0.9 -1.1
1985 -0.9 -0.7 -0.7 -0.7 -0.7 -0.6 -0.4 -0.4 -0.4 -0.3 -0.2 -0.3
1986 -0.4 -0.4 -0.3 -0.2 -0.1 0 0.2 0.4 0.7 0.9 1.0 1.1
1987 1.1 1.2 1.1 1.0 0.9 1.1 1.4 1.6 1.6 1.4 1.2 1.1
1988 0.8 0.5 0.1 -0.3 -0.8 -1.2 -1.2 -1.1 -1.2 -1.4 -1.7 -1.8
1989 -1.6 -1.4 -1.1 -0.9 -0.6 -0.4 -0.3 -0.3 -0.3 -0.3 -0.2 -0.1
1990 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.3 0.4 0.4
1991 0.4 0.3 0.2 0.2 0.4 0.6 0.7 0.7 0.7 0.8 1.2 1.4
1992 1.6 1.5 1.4 1.2 1.0 0.8 0.5 0.2 0 -0.1 -0.1 0
1993 0.2 0.3 0.5 0.7 0.8 0.6 0.3 0.2 0.2 0.2 0.1 0.1
1994 0.1 0.1 0.2 0.3 0.4 0.4 0.4 0.4 0.4 0.6 0.9 1.0
1995 0.9 0.7 0.5 0.3 0.2 0 -0.2 -0.5 -0.7 -0.9 -1.0 -0.9
1996 -0.9 -0.7 -0.6 -0.4 -0.2 -0.2 -0.2 -0.3 -0.3 -0.4 -0.4 -0.5
1997 -0.5 -0.4 -0.2 0.1 0.6 1.0 1.4 1.7 2.0 2.2 2.3 2.3
1998 2.1 1.8 1.4 1.0 0.5 -0.1 -0.7 -1.0 -1.2 -1.2 -1.3 -1.4
1999 -1.4 -1.2 -1.0 -0.9 -0.9 -1.0 -1.0 -1.0 -1.1 -1.2 -1.4 -1.6
2000 -1.6 -1.4 -1.1 -0.9 -0.7 -0.7 -0.6 -0.5 -0.6 -0.7 -0.8 -0.8
2001 -0.7 -0.6 -0.5 -0.3 -0.2 -0.1 0 -0.1 -0.1 -0.2 -0.3 -0.3
2002 -0.2 -0.1 0.1 0.2 0.4 0.7 0.8 0.9 1.0 1.2 1.3 1.1
2003 0.9 0.6 0.4 0 -0.2 -0.1 0.1 0.2 0.3 0.4 0.4 0.4
2004 0.3 0.2 0.1 0.1 0.2 0.3 0.5 0.7 0.7 0.7 0.7 0.7
2005 0.6 0.6 0.5 0.5 0.4 0.2 0.1 0 0 -0.1 -0.4 -0.7
2006 -0.7 -0.6 -0.4 -0.2 0.0 0.1 0.2 0.3 0.5 0.8 0.9 1.0
2007 0.7 0.3 0 -0.1 -0.2 -0.2 -0.3 -0.6 -0.8 -1.1 -1.2 -1.3
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2008 -1.4 -1.3 -1.1 -0.9 -0.7 -0.5 -0.3 -0.2 -0.2 -0.3 -0.5 -0.7
2009 -0.8 -0.7 -0.4 -0.1 0.2 0.4 0.5 0.6 0.7 1.0 1.2 1.3
2010 1.3 1.1 0.8 0.5 0 -0.4 -0.8 -1.1 -1.3 -1.4 -1.3 -1.4
2011 -1.3 -1.1 -0.8 -0.6 -0.3 -0.2 -0.3 -0.5 -0.7 -0.9 -0.9 -0.8
2012 -0.7 -0.6 -0.5 -0.4 -0.3 -0.1 0.1 0.3 0.4 0.4 0.2 -0.2
2013 -0.4 -0.5 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.3
2014 -0.5 -0.6 -0.4 -0.2 0 0 0 0 0.2 0.4 0.6 0.6
2015 0.5 0.4 0.5 0.7 0.9 1.0 1.2 1.5 1.8 2.1 2.2 2.3
2016 2.2 1.9 1.6
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episodes (1950-present)

 
 

 

Link to Previous Version of ONI (ERSST.v3b)
 

Notice: Because of the high frequency filter applied to the ERSSTv4 data
(Huang et al. 2015, J.Climate), ONI values may change up to two months after
the initial "real time" value is posted. Therefore, the most recent ONI values
should be considered an estimate.

DESCRIPTION: Warm (red) and cold (blue) periods based on a threshold of +/-
0.5oC for the Oceanic Niño Index (ONI) [3 month running mean of ERSST.v4
SST anomalies in the Niño 3.4 region (5oN-5oS, 120o-170oW)], based on
centered 30-year base periods updated every 5 years.

For historical purposes, periods of below and above normal SSTs are colored in
blue and red when the threshold is met for a minimum of 5 consecutive
overlapping seasons. The ONI is one measure of the El Niño-Southern
Oscillation, and other indices can confirm whether features consistent with a
coupled ocean-atmosphere phenomenon accompanied these periods.
 

-->
Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ
1950 -1.4 -1.2 -1.1 -1.2 -1.1 -0.9 -0.6 -0.6 -0.5 -0.6 -0.7 -0.8
1951 -0.8 -0.6 -0.2 0.2 0.2 0.4 0.5 0.7 0.8 0.9 0.7 0.6
1952 0.5 0.4 0.4 0.4 0.4 0.2 0 0.1 0.2 0.2 0.2 0.3
1953 0.5 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7
1954 0.7 0.4 0 -0.4 -0.5 -0.5 -0.5 -0.7 -0.7 -0.6 -0.5 -0.5
1955 -0.6 -0.6 -0.7 -0.7 -0.7 -0.6 -0.6 -0.6 -1.0 -1.4 -1.6 -1.4
1956 -0.9 -0.6 -0.6 -0.5 -0.5 -0.4 -0.5 -0.5 -0.4 -0.4 -0.5 -0.4
1957 -0.3 0 0.3 0.6 0.7 0.9 1.0 1.2 1.1 1.2 1.3 1.6
1958 1.7 1.5 1.2 0.8 0.7 0.6 0.5 0.4 0.4 0.5 0.6 0.6
1959 0.6 0.5 0.4 0.2 0.1 -0.2 -0.3 -0.3 -0.1 -0.1 -0.1 -0.1
1960 -0.1 -0.2 -0.1 0 -0.1 -0.2 0 0.1 0.2 0.1 0 0

2

El'Niño'and'La'Niña'Intervals
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1961 0 0 -0.1 0 0.1 0.2 0.1 -0.1 -0.3 -0.3 -0.2 -0.2
1962 -0.2 -0.2 -0.2 -0.3 -0.3 -0.2 -0.1 -0.2 -0.2 -0.3 -0.3 -0.4
1963 -0.4 -0.2 0.1 0.2 0.2 0.4 0.7 1.0 1.1 1.2 1.2 1.1
1964 1.0 0.6 0.1 -0.3 -0.6 -0.6 -0.7 -0.7 -0.8 -0.8 -0.8 -0.8
1965 -0.5 -0.3 -0.1 0.1 0.4 0.7 1.0 1.3 1.6 1.7 1.8 1.5
1966 1.3 1.0 0.9 0.6 0.3 0.2 0.2 0.1 0 -0.1 -0.1 -0.3
1967 -0.4 -0.5 -0.5 -0.5 -0.2 0 0 -0.2 -0.3 -0.4 -0.4 -0.5
1968 -0.7 -0.8 -0.7 -0.5 -0.1 0.2 0.5 0.4 0.3 0.4 0.6 0.8
1969 0.9 1.0 0.9 0.7 0.6 0.5 0.4 0.5 0.8 0.8 0.8 0.7
1970 0.6 0.4 0.4 0.3 0.1 -0.3 -0.6 -0.8 -0.8 -0.8 -0.9 -1.2
1971 -1.3 -1.3 -1.1 -0.9 -0.8 -0.7 -0.8 -0.7 -0.8 -0.8 -0.9 -0.8
1972 -0.7 -0.4 0 0.3 0.6 0.8 1.1 1.3 1.5 1.8 2.0 1.9
1973 1.7 1.2 0.6 0 -0.4 -0.8 -1.0 -1.2 -1.4 -1.7 -1.9 -1.9
1974 -1.7 -1.5 -1.2 -1.0 -0.9 -0.8 -0.6 -0.4 -0.4 -0.6 -0.7 -0.6
1975 -0.5 -0.5 -0.6 -0.6 -0.7 -0.8 -1.0 -1.1 -1.3 -1.4 -1.5 -1.6
1976 -1.5 -1.1 -0.7 -0.4 -0.3 -0.1 0.1 0.3 0.5 0.7 0.8 0.8
1977 0.7 0.6 0.4 0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.8 0.8
1978 0.7 0.4 0.1 -0.2 -0.3 -0.3 -0.4 -0.4 -0.4 -0.3 -0.1 0
1979 0 0.1 0.2 0.3 0.3 0.1 0.1 0.2 0.3 0.5 0.5 0.6
1980 0.6 0.5 0.3 0.4 0.5 0.5 0.3 0.2 0 0.1 0.1 0
1981 -0.2 -0.4 -0.4 -0.3 -0.2 -0.3 -0.3 -0.3 -0.2 -0.1 -0.1 0
1982 0 0.1 0.2 0.5 0.6 0.7 0.8 1.0 1.5 1.9 2.1 2.1
1983 2.1 1.8 1.5 1.2 1.0 0.7 0.3 0 -0.3 -0.6 -0.8 -0.8
1984 -0.5 -0.3 -0.3 -0.4 -0.4 -0.4 -0.3 -0.2 -0.3 -0.6 -0.9 -1.1
1985 -0.9 -0.7 -0.7 -0.7 -0.7 -0.6 -0.4 -0.4 -0.4 -0.3 -0.2 -0.3
1986 -0.4 -0.4 -0.3 -0.2 -0.1 0 0.2 0.4 0.7 0.9 1.0 1.1
1987 1.1 1.2 1.1 1.0 0.9 1.1 1.4 1.6 1.6 1.4 1.2 1.1
1988 0.8 0.5 0.1 -0.3 -0.8 -1.2 -1.2 -1.1 -1.2 -1.4 -1.7 -1.8
1989 -1.6 -1.4 -1.1 -0.9 -0.6 -0.4 -0.3 -0.3 -0.3 -0.3 -0.2 -0.1
1990 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.3 0.4 0.4
1991 0.4 0.3 0.2 0.2 0.4 0.6 0.7 0.7 0.7 0.8 1.2 1.4
1992 1.6 1.5 1.4 1.2 1.0 0.8 0.5 0.2 0 -0.1 -0.1 0
1993 0.2 0.3 0.5 0.7 0.8 0.6 0.3 0.2 0.2 0.2 0.1 0.1
1994 0.1 0.1 0.2 0.3 0.4 0.4 0.4 0.4 0.4 0.6 0.9 1.0
1995 0.9 0.7 0.5 0.3 0.2 0 -0.2 -0.5 -0.7 -0.9 -1.0 -0.9
1996 -0.9 -0.7 -0.6 -0.4 -0.2 -0.2 -0.2 -0.3 -0.3 -0.4 -0.4 -0.5
1997 -0.5 -0.4 -0.2 0.1 0.6 1.0 1.4 1.7 2.0 2.2 2.3 2.3
1998 2.1 1.8 1.4 1.0 0.5 -0.1 -0.7 -1.0 -1.2 -1.2 -1.3 -1.4
1999 -1.4 -1.2 -1.0 -0.9 -0.9 -1.0 -1.0 -1.0 -1.1 -1.2 -1.4 -1.6
2000 -1.6 -1.4 -1.1 -0.9 -0.7 -0.7 -0.6 -0.5 -0.6 -0.7 -0.8 -0.8
2001 -0.7 -0.6 -0.5 -0.3 -0.2 -0.1 0 -0.1 -0.1 -0.2 -0.3 -0.3
2002 -0.2 -0.1 0.1 0.2 0.4 0.7 0.8 0.9 1.0 1.2 1.3 1.1
2003 0.9 0.6 0.4 0 -0.2 -0.1 0.1 0.2 0.3 0.4 0.4 0.4
2004 0.3 0.2 0.1 0.1 0.2 0.3 0.5 0.7 0.7 0.7 0.7 0.7
2005 0.6 0.6 0.5 0.5 0.4 0.2 0.1 0 0 -0.1 -0.4 -0.7
2006 -0.7 -0.6 -0.4 -0.2 0.0 0.1 0.2 0.3 0.5 0.8 0.9 1.0
2007 0.7 0.3 0 -0.1 -0.2 -0.2 -0.3 -0.6 -0.8 -1.1 -1.2 -1.3
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2008 -1.4 -1.3 -1.1 -0.9 -0.7 -0.5 -0.3 -0.2 -0.2 -0.3 -0.5 -0.7
2009 -0.8 -0.7 -0.4 -0.1 0.2 0.4 0.5 0.6 0.7 1.0 1.2 1.3
2010 1.3 1.1 0.8 0.5 0 -0.4 -0.8 -1.1 -1.3 -1.4 -1.3 -1.4
2011 -1.3 -1.1 -0.8 -0.6 -0.3 -0.2 -0.3 -0.5 -0.7 -0.9 -0.9 -0.8
2012 -0.7 -0.6 -0.5 -0.4 -0.3 -0.1 0.1 0.3 0.4 0.4 0.2 -0.2
2013 -0.4 -0.5 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.3
2014 -0.5 -0.6 -0.4 -0.2 0 0 0 0 0.2 0.4 0.6 0.6
2015 0.5 0.4 0.5 0.7 0.9 1.0 1.2 1.5 1.8 2.1 2.2 2.3
2016 2.2 1.9 1.6
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Link to Previous Version of ONI (ERSST.v3b)
 

Notice: Because of the high frequency filter applied to the ERSSTv4 data
(Huang et al. 2015, J.Climate), ONI values may change up to two months after
the initial "real time" value is posted. Therefore, the most recent ONI values
should be considered an estimate.

DESCRIPTION: Warm (red) and cold (blue) periods based on a threshold of +/-
0.5oC for the Oceanic Niño Index (ONI) [3 month running mean of ERSST.v4
SST anomalies in the Niño 3.4 region (5oN-5oS, 120o-170oW)], based on
centered 30-year base periods updated every 5 years.

For historical purposes, periods of below and above normal SSTs are colored in
blue and red when the threshold is met for a minimum of 5 consecutive
overlapping seasons. The ONI is one measure of the El Niño-Southern
Oscillation, and other indices can confirm whether features consistent with a
coupled ocean-atmosphere phenomenon accompanied these periods.
 

-->
Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ
1950 -1.4 -1.2 -1.1 -1.2 -1.1 -0.9 -0.6 -0.6 -0.5 -0.6 -0.7 -0.8
1951 -0.8 -0.6 -0.2 0.2 0.2 0.4 0.5 0.7 0.8 0.9 0.7 0.6
1952 0.5 0.4 0.4 0.4 0.4 0.2 0 0.1 0.2 0.2 0.2 0.3
1953 0.5 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.7
1954 0.7 0.4 0 -0.4 -0.5 -0.5 -0.5 -0.7 -0.7 -0.6 -0.5 -0.5
1955 -0.6 -0.6 -0.7 -0.7 -0.7 -0.6 -0.6 -0.6 -1.0 -1.4 -1.6 -1.4
1956 -0.9 -0.6 -0.6 -0.5 -0.5 -0.4 -0.5 -0.5 -0.4 -0.4 -0.5 -0.4
1957 -0.3 0 0.3 0.6 0.7 0.9 1.0 1.2 1.1 1.2 1.3 1.6
1958 1.7 1.5 1.2 0.8 0.7 0.6 0.5 0.4 0.4 0.5 0.6 0.6
1959 0.6 0.5 0.4 0.2 0.1 -0.2 -0.3 -0.3 -0.1 -0.1 -0.1 -0.1
1960 -0.1 -0.2 -0.1 0 -0.1 -0.2 0 0.1 0.2 0.1 0 0
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2008 -1.4 -1.3 -1.1 -0.9 -0.7 -0.5 -0.3 -0.2 -0.2 -0.3 -0.5 -0.7
2009 -0.8 -0.7 -0.4 -0.1 0.2 0.4 0.5 0.6 0.7 1.0 1.2 1.3
2010 1.3 1.1 0.8 0.5 0 -0.4 -0.8 -1.1 -1.3 -1.4 -1.3 -1.4
2011 -1.3 -1.1 -0.8 -0.6 -0.3 -0.2 -0.3 -0.5 -0.7 -0.9 -0.9 -0.8
2012 -0.7 -0.6 -0.5 -0.4 -0.3 -0.1 0.1 0.3 0.4 0.4 0.2 -0.2
2013 -0.4 -0.5 -0.3 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.3
2014 -0.5 -0.6 -0.4 -0.2 0 0 0 0 0.2 0.4 0.6 0.6
2015 0.5 0.4 0.5 0.7 0.9 1.0 1.2 1.5 1.8 2.1 2.2 2.3
2016 2.2 1.9 1.5 1.1 0.6 0.2

NOAA/ National Weather Service
NOAA Center for Weather and Climate Prediction 
Climate Prediction Center
5830 University Research Court 
College Park, Maryland 20740 
Page Author: Climate Prediction Center Internet Team
Page last modified: November 4, 2015

Disclaimer
Information Quality
Credits
Glossary

Privacy Policy
Freedom of Information Act (FOIA)

About Us
Career Opportunities

10/13/16, 3:18 PMClimate Prediction Center - Monitoring & Data: ENSO Impacts on the U.S. - Previous Events

Page 2 of 3http://www.cpc.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml

1960 -0.1 -0.2 -0.1 0 -0.1 -0.2 0 0.1 0.2 0.1 0 0
1961 0 0 -0.1 0 0.1 0.2 0.1 -0.1 -0.3 -0.3 -0.2 -0.2
1962 -0.2 -0.2 -0.2 -0.3 -0.3 -0.2 -0.1 -0.2 -0.2 -0.3 -0.3 -0.4
1963 -0.4 -0.2 0.1 0.2 0.2 0.4 0.7 1.0 1.1 1.2 1.2 1.1
1964 1.0 0.6 0.1 -0.3 -0.6 -0.6 -0.7 -0.7 -0.8 -0.8 -0.8 -0.8
1965 -0.5 -0.3 -0.1 0.1 0.4 0.7 1.0 1.3 1.6 1.7 1.8 1.5
1966 1.3 1.0 0.9 0.6 0.3 0.2 0.2 0.1 0 -0.1 -0.1 -0.3
1967 -0.4 -0.5 -0.5 -0.5 -0.2 0 0 -0.2 -0.3 -0.4 -0.4 -0.5
1968 -0.7 -0.8 -0.7 -0.5 -0.1 0.2 0.5 0.4 0.3 0.4 0.6 0.8
1969 0.9 1.0 0.9 0.7 0.6 0.5 0.4 0.5 0.8 0.8 0.8 0.7
Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ
1970 0.6 0.4 0.4 0.3 0.1 -0.3 -0.6 -0.8 -0.8 -0.8 -0.9 -1.2
1971 -1.3 -1.3 -1.1 -0.9 -0.8 -0.7 -0.8 -0.7 -0.8 -0.8 -0.9 -0.8
1972 -0.7 -0.4 0 0.3 0.6 0.8 1.1 1.3 1.5 1.8 2.0 1.9
1973 1.7 1.2 0.6 0 -0.4 -0.8 -1.0 -1.2 -1.4 -1.7 -1.9 -1.9
1974 -1.7 -1.5 -1.2 -1.0 -0.9 -0.8 -0.6 -0.4 -0.4 -0.6 -0.7 -0.6
1975 -0.5 -0.5 -0.6 -0.6 -0.7 -0.8 -1.0 -1.1 -1.3 -1.4 -1.5 -1.6
1976 -1.5 -1.1 -0.7 -0.4 -0.3 -0.1 0.1 0.3 0.5 0.7 0.8 0.8
1977 0.7 0.6 0.4 0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.8 0.8
1978 0.7 0.4 0.1 -0.2 -0.3 -0.3 -0.4 -0.4 -0.4 -0.3 -0.1 0
1979 0 0.1 0.2 0.3 0.3 0.1 0.1 0.2 0.3 0.5 0.5 0.6
Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ
1980 0.6 0.5 0.3 0.4 0.5 0.5 0.3 0.2 0 0.1 0.1 0
1981 -0.2 -0.4 -0.4 -0.3 -0.2 -0.3 -0.3 -0.3 -0.2 -0.1 -0.1 0
1982 0 0.1 0.2 0.5 0.6 0.7 0.8 1.0 1.5 1.9 2.1 2.1
1983 2.1 1.8 1.5 1.2 1.0 0.7 0.3 0 -0.3 -0.6 -0.8 -0.8
1984 -0.5 -0.3 -0.3 -0.4 -0.4 -0.4 -0.3 -0.2 -0.3 -0.6 -0.9 -1.1
1985 -0.9 -0.7 -0.7 -0.7 -0.7 -0.6 -0.4 -0.4 -0.4 -0.3 -0.2 -0.3
1986 -0.4 -0.4 -0.3 -0.2 -0.1 0 0.2 0.4 0.7 0.9 1.0 1.1
1987 1.1 1.2 1.1 1.0 0.9 1.1 1.4 1.6 1.6 1.4 1.2 1.1
1988 0.8 0.5 0.1 -0.3 -0.8 -1.2 -1.2 -1.1 -1.2 -1.4 -1.7 -1.8
1989 -1.6 -1.4 -1.1 -0.9 -0.6 -0.4 -0.3 -0.3 -0.3 -0.3 -0.2 -0.1
Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ
1990 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.4 0.3 0.4 0.4
1991 0.4 0.3 0.2 0.2 0.4 0.6 0.7 0.7 0.7 0.8 1.2 1.4
1992 1.6 1.5 1.4 1.2 1.0 0.8 0.5 0.2 0 -0.1 -0.1 0
1993 0.2 0.3 0.5 0.7 0.8 0.6 0.3 0.2 0.2 0.2 0.1 0.1
1994 0.1 0.1 0.2 0.3 0.4 0.4 0.4 0.4 0.4 0.6 0.9 1.0
1995 0.9 0.7 0.5 0.3 0.2 0 -0.2 -0.5 -0.7 -0.9 -1.0 -0.9
1996 -0.9 -0.7 -0.6 -0.4 -0.2 -0.2 -0.2 -0.3 -0.3 -0.4 -0.4 -0.5
1997 -0.5 -0.4 -0.2 0.1 0.6 1.0 1.4 1.7 2.0 2.2 2.3 2.3
1998 2.1 1.8 1.4 1.0 0.5 -0.1 -0.7 -1.0 -1.2 -1.2 -1.3 -1.4
1999 -1.4 -1.2 -1.0 -0.9 -0.9 -1.0 -1.0 -1.0 -1.1 -1.2 -1.4 -1.6
Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ
2000 -1.6 -1.4 -1.1 -0.9 -0.7 -0.7 -0.6 -0.5 -0.6 -0.7 -0.8 -0.8
2001 -0.7 -0.5 -0.4 -0.3 -0.2 -0.1 -0.1 -0.1 -0.2 -0.3 -0.4 -0.3
2002 -0.2 0.0 0.1 0.2 0.4 0.6 0.8 0.8 0.9 1.1 1.2 1.1

El"Niño"and"La"Niña"Intervals"(NOAA"ONI"Nino3.4"SSTA"v4)El Niño, La Niña, and Normal Time Intervals
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Collapse%of%Easterly%Wind%Along%the%Equator%in%
Super%El%Niño%Events%of%1997%– 1998%and%2015%– 2016
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Was%the%collapse%of%prevailing%westward%wind%(=%eastward%wind)%along%
Pacific%equator%more%intense%in%super%El%Niño events%of%May%1997%–
May%1998%and%Mar%2015%– Jun%2016 compared%to%the%usual%event?
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SUMMARY%%%%%%%%%%%%%%%%%
• Easterly%wind%collapsed%in%all%El%Niño%events%from%
1997%to%2016,%with%largest%magnitude%during%
initial%portion%of%super%El%Niño events.

• Largest%collapse%occurred%in%97Q98%El%Niño%event.
• In%super%El%Niño%events,%collapse%extended%east%
of%dateline%to%165°W.

• In%central%Pacific%(150°WQ120°W),%westward%wind%
strengths%in%El%Niño%events%were%weakest%in%97Q
98,%then%in%15Q16,%and%then%in%usual%occurrence.

• In%Atlantic,%no%evidence%of%El%Niño%or%La%Niña.
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Motivation

• Was'the'collapse'of'the'prevailing'westward'wind'speed'along'the'Pacific'
equator'more'intense'in'super'El'Niño events'of'May&1997&– May&1998&
and'Mar&2015&– Jun&2016 compared'to'the'average'usual'event?

• Was'the'collapse'the'same'in'both'super'El'Niño events?'''

El'Niño'1,'Jun'2002'– Feb'2003'(9'mo)''Q
El'Niño'2,'Jul'2004'– Apr'2005'(10'mo)''Q
El'Niño'3,'Sep'2006'– Jan'2007'(5'mo)''Q
El'Niño'4,'Jul'2009'– Apr'2010'(10'mo)''A

La'Niña'1,'Jul'1998'– Mar'2001'(32'mo)''E+Q
La'Niña'2,'Aug'2007'– Jun'2008'(11'mo)'''Q
La'Niña'3,'Jul'2010'– Apr'2011'(10'mo)'''''A
La'Niña'4,'Aug'2011'– Mar'2012'(9'mo)'''''A

Collapse'of'westward'(or'easterly)'wind'in'“usual”'El'Niño compared'to'La'Niña

Indian''''''''''''''''''''''''''''''''''''''''''''''Pacific''''''''''''''''''''''''''''''''''Atlantic

<4'El'Niño'Events>

<4'La'Niña'Events>
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“collapse”'='
eastward'wind
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• Similarity of each El Niño event in Pacific and Atlantic
• Similarity of each La Niña event in Pacific and Atantic
• Zonal wind collapse in west Pacific in each El Niño event

Indian                             Pacific                         Atlantic
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 MISSION  

No instrument like MISR has flown in space before. Viewing the sunlit Earth simultaneously at
nine widely spaced angles, MISR provides ongoing global coverage with high spatial detail.
Its imagery is carefully calibrated to provide accurate measures of the brightness, contrast,
and color of reflected sunlight.

MISR provides new types of information for scientists studying Earth's climate, such as the
partitioning of energy and carbon between the land surface and the atmosphere, and the
regional and global impacts of different types of atmospheric particles and clouds on climate.
The change in reflection at different view angles affords the means to distinguish different
types of atmospheric particles (aerosols), cloud forms, and land surface covers. Combined
with stereoscopic techniques, this enables construction of 3-D models and estimation of the
total amount of sunlight reflected by Earth's diverse environments.

 Home

 Mission
Introduction
EOS and Terra
MISR Instrument
AirMISR
Calibration
Validation

 Get Data

 Gallery

 News and Events

 Publications

 FAQs
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 Other Resources

 Internal
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SeaWinds / QuikSCAT MISR / Terra 

         QuikSCAT                                       MISR                                         ASCAT              
            25 km            Resolution            17.6 km            Resolution            25 km 
          1800 km            Swath        380 km               Swath              1100 km 
            10 m            Wind Height              many             Wind Height           10 m                    
            06:00                 ECT                    10:30                   ECT                  09:30   
            1 day        Global Coverage         7-9 days       Global Coverage     1.5 days 

PBL Wind Vector Measurement Instruments 
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ASCAT / MetOp-A 

ESA / EUMETSAT 

5.3 GHz 10.2006- 6.1999-11.2009 

NASA / NASA 

13.4 GHz 

NASA / NASA 

672 nm 

12.1999- 

0.35 
m s-1 

Different*ECTs*for*the*10Tm*height*datasets*could*contribute*a*diurnalTperiod*error*of*0.35*m*sT1.***

Halpern*(1988)

Satellite*Wind*Vector
Instruments*and*Sampling*Characteristics

<rms amplitudes>*(m*sT1)
140°W,*124°W,*110°W,*95°W

u v
Diurnal 0.13 0.28
<*1*month**1.4 1.4
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Zonal Wind in 4 El Niño and 4 La Niña Events
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Indian                                                    Pacific                                        Atlantic

1 
2

3

5

Westward wind speed west of 60°E and eastward wind direction east of 60°E
Uwestward < Uwestward in west Pacific by 3 m s-1

Uwestward max was > 35° longitude to the west of Uwestward max (indicating an 
eastward movement of surface limb of Walker Cell in El Niño compared to La Niña)
Uwestward > Uwestward in east Pacific by 1 m s-1

U is independent of El Niño or La Niña

4

< Zonal Wind Speed > During 4 El Niño Events and 4 La Niña Events
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< Zonal Wind Speed > and < Thermocline Depth> 

in 4 El Niño Events and 4 La Niña Events

U

Thermocline (20°C) Depth

Indian                                 Pacific                     Atlantic

1 
2 3 4

1) Westward wind speed west of 60°E and 
eastward wind direction east of 60°E

2) UEl Nino < ULa Nina in west Pacific by 3 m s-1

3) UEl Nino > ULa Nina in east Pacific by 1 m s-1

4) U is independent of El Niño or La Niña

5) Stronger La Niña eastward wind should 
produce more downwelling & deeper 
thermocline

6) Weaker El Niño westward wind should 
produce less downwelling at western 
boundary and shallower thermocline

7) Stronger El Niño westward wind in east 
Pacific [3] should produce more upwelling 
and shallower thermocline compared to La 

Niña – not observed
8) Westward wind speed should produce 

downwelling in west Atlantic and a deeper 
thermocline compared to east Atlantic 

5

6 7

8

4

0

- 4

- 8

m
 s

-1

0

50

100

150

200

D
e

p
th

, 
m

ECCO v4r3
Forget et al. (2015)



Zonal Wind Speed in 1997-1998 and 2015-2016 Super El Niño Events

<Jun 1997 – Nov 1997>
<Dec 1997 – May 1998>

Indian                                            Pacific                                Atlantic

Indian                                            Pacific                                Atlantic

<Jun 2015 – Nov 2015>
<Dec 2015 – May 2016>

1a

1b

2a

2b

Collapse of easterly 
wind in west Pacific
• 1a – very large in 

speed and longitude
• 1b – not as large in 

speed and longitude

Longitudinal shape of U
• 2a – no bell-shape
• 2b – small bell 

shape

Maximum SSTA
• 2.3°C in 1997-1998 

(2 months)
• 2.3°C in 2015-2016 

(1 month)
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Surface and Upper Troposphere Zonal Wind Speeds

Indian                              Pacific                      Atlantic

U @ 13km – 15km

U @ 10m

• In west Pacific, weaker 
vertical shear in El Niño

would produce larger number 
of tropical storms (in NPOCE 
region).  In 2015, 27 tropical 
storms, 18 typhoons, and 9  
super typhoons occurred in 
west Pacific.  [other years]

• Weakest vertical shear in west 
Pacific occurred in super El 

Niño

• Walker Cell was stronger in 
La Niña than in El Niño

<4 Typical El Niño Events>

<4 Typical La Niña Events>

<May 1997 – May 1998>

<Mar 2015 – May 2016>
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Summary

• Zonal Surface Wind
Ø In west Pacific, westward surface wind collapsed in all El Niño events, extended to 165°E

o Wind collapse was strongest in 6-month onset phase of super El Niño events
o In super El Niño events, wind collapse extended to 165°W  

Ø In central and east Pacific, westward wind weaker in super El Niño compared to typical El Niño
Ø In west Pacific, westward wind was 3 m s-1 smaller in typical El Niño compared to typical La Niña
Ø In east Pacific, westward wind was 1 m s-1 larger in typical El Niño compared to La Niña 

[puzzling]
Ø Normal condition was the average of El Niño and La Niña conditions
Ø In the Atlantic, no evidence of El Niño and La Niña events

• Thermocline Depth
Ø In west Pacific, thermocline depth in El Niño consistent with downwelling at Maritime Continent
Ø In east Pacific, thermocline depth in El Niño not consistent with Ekman upwelling [puzzling]

• Zonal Surface and Upper Troposphere Winds
Ø Pacific Walker Circulation Cell shifted east about 40° longitude in El Niño compared to La Niña
Ø Fewer typhoons in west Pacific in El Niño compared to La Niña [to be confirmed]



Recommendations

Hu et  al. (2014) NPOCE Science / Implementation Plan

• Analyze satellite and NWP meridional 
wind components in 1997 – present

• Use NWP analyses to 
extend results to super El 
Niño event of April 1982 –
June 1983
Ø Only 3 super El Niño 

events have occurred


