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Motivation
“each ENSO event is unique in its SST anomaly pattern and climate response”

Capotondi et al., BAMS (2015)

Capotondi et al., BAMS (2015)
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Main Question

Can we still distinguish different ENSO types and estimate their impact 

on North America?

“each ENSO event is unique in its SST anomaly pattern and climate response”
Capotondi et al., BAMS (2015)
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Datasets 
Datasets used in boreal winter (DJF) from 1901 - 2010 

Sea surface temperature:
● Monthly SST from HadISST

Precipitation: 
● Climate Research Unit (CRU): Monthly precipitation and temperature over land 
● Global Precipitation Climatology Center (GPCC): Global land precipitation 

Temperature and Pressure:
● Twentieth Century Reanalysis (20CRv2): Pressure data
● ECMWF’s atmospheric reanalysis (ERA20C): Temperature and pressure reanalysis
● NOAA outgoing longwave radiation (OLR)
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Self-organizing maps
Unsupervised learning method for dimensionality reduction

Discretized representation of the input space, called Kohonen map

Wikipedia
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Self-organizing maps

Randomly initialize weight vectors

while units move:

1. randomly select datapoint

2. compute winning neuron (Best Matching Unit)

3. update BMU and neighbors 



Jo
ur

na
l C

lu
b

Ja
ko

b 
Sc

hl
ör

SOM: Find number of clusters
False discovery rate:

Field significant approach which determines whether two cluster patterns 

are statistically distinguishable. 

FDR between cluster i and j:

1. P-values (two-sided) of mean 

composites

2. Evaluate distribution of M p-values
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SOM patterns
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ENSO time series

Nguyen et al., Int, Jour. of Climat. (2020)
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Precipitation 
anomalies
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Impact on North America

DJF-mean temperature anomalies
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Impact on North America

DJF-mean precipitation anomalies
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Impact on North America

DJF-mean geopotential height, 
temperature and precipitation
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SST-forced components
Comparing model ensemble (CAM4/5) to observation responses
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Take home message

1. Self-organizing maps are an alternative to PCA due to nonlinearity and 

robustness

2. ENSO classification is useful to understand ENSO dynamics and impacts 

but “each ENSO event is unique in its SST anomaly pattern and climate 

response”


