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ENSO’s Impacts on Farming in Guatemala

Mosquito Disease Monitoring with CARPHA

Society Based Work



What Modes of Variability Can Be Used to Improve 
Seasonal and Subseasonal Forecasts?
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Cross Timescale Interference
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Can we identify the individual signatures from the 
MJO and ENSO from a purely diagnostic approach? 
If so, can we tease apart their contributions?



Linear superposition:
When two or more waves are present simultaneously at the same place, the 
resultant disturbance is the sum of the disturbance from the individual waves.

Our goal is to figure out how waves originating from different climate drivers 
interact with each other, and how they constructively and destructively 
interfere to affect rainfall.
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Composite Maps
Data:

- Oct-Dec season for 2006-2020
- NOAA’s CPC UNIFIED global daily 

precipitation data
- Index data:

- Niño 3.4 monthly index: NOAA NCEP (KAPLAN)
- MJO daily Amplitude and Phase: NOAA ROMI

Terclies (e.g. ENSO):

- Positive:   x > 1
- Negative: x < -1
- Neutral:   -1 < x < 1
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Statistical Significance
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Calculated with t-values utilizing medians, rather than means, to 
accommodate for small sample size (Brown and Hall 1998):

Non-significant values are omitted

p < 0.05

[M is the median, n is the number of datapoints, and dF is the “F spread”, similar to the 
interquartile range of each timeseries.]



ENSO Composites
Brown (green) represents anomalous below (above) 
normal precipitation during the October-December 
2006-2020 seasons.
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El Niño

La Niña

ENSO Neutral



El Niño Phase Composite (OND)
Brown (green) represents anomalous below (above) 
normal precipitation.

El Niño
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Madden Julian Oscillation



MJO Phase Composites (OND)
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IRI Cross Timescale Interactive Maproom
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Can we see the contributions of rainfall from a 
nonlinear analysis?



Nonlinear Composite Maps
Terclies (e.g. ENSO):

- Positive: x>1
- MJO Phases 0-8

- Negative: x<-1
- MJO Phases 0-8

- Neutral:  -1<x<1
- MJO Phases 0-8
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Nonlinear Composite Maps
Terclies (e.g. ENSO):
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MJO Conditioned on El Niño
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MJO Conditioned on Neutral
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MJO Conditioned on La Niña 
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How do they amplify or attenuate one another 
spatially and temporally? (constructive vs 
destructive interference)



MJO Phase 4 
Conditioned on 
La Niña

MJO Phase 4 + 
La Niña 



We can take this a step further…



Observed Rainfall OND 2015

General 
Superposition

Linear 
Superposition



Observed Rainfall OND 2002
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Observed Rainfall OND 2010

General 
Superposition

Linear 
Superposition



NENSIC (New Era Network For Societally 
Integrated Climatology)

Nensic.org | Slack |Mailing List | Calendar

https://join.slack.com/t/nensic/shared_invite/zt-fk91kfac-cW8dlSHtWMF4VgmQSY7OCw
https://listserv.cuit.columbia.edu/scripts/wa.exe?SUBED1=NENSIC&A=1
https://calendar.google.com/calendar/embed?src=iri.columbia.edu_cl5ucjufndp2k8d6k18jth42fc%40group.calendar.google.com&ctz=America%2FNew_York


Thanks!

Laurel DiSera
ldisera@iri.columbia.edu
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