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ABSTRACT RG2 9AX, United Kingdom
A coupled atmosphere—ocean model is developed and used to study the ENSO (E] Nifio/Southern Oscillatio: nec @ecmwf.int
phenomenon. With no anomalous external forcing, the coupled model reproduces certain key features of t!
observed phenomenon, including the recurrence of warm events at irregular intervals with a preference for thr
to four years. It is shown that the mean sea surface temperature, wind and ocean current fields determine the
characteristic spatial structure of ENSO anomalies. The tendency for phase-locking of anomalies is expl 3 i
fu oeis of ' yasixtion in coupling sirsngth assocksted with the wennsl Cycle it the iiect; ki, Seda short to evaluate the amplitude of the impact of the MJO over Europe.
studies reveal that both the amplitude and the time scale of the oscillation are sensitive to several paran . T . ST
that afect the strength of the atmospbere—ocean coupling. Stronger coupling implies larger oscillations v The 1mpacF of the MJO on the monthly fore.ca_st probz}bll}stlc sk}ll scores has been assessed. Reg}lts md}cate that
longer time scale. A critical element of the mode} oscillation is the variability in the equatorial heat contt the MJO simulated by the model has a statistically significant impact on weekly mean probabilistic skill scores

2‘3‘9me&‘,“‘;§1@ he;'t::“‘e“‘ ‘int:r:asesqgor mb:m ”°°“En%€’§°m’d°§hﬁfglyd“ﬁ“§m"‘ in the Northern Extratropics for day 12-18, day 19-25 and 26-32. At the time range day 19-25, the reliability of
lmplei:{io(;s of the n:odetlyr::ults for the prediction 0‘;’; Nifio w::g;m di;cz;d. ORI e probabilistic forecasts over Eurf)pe depends strongly on t'he presence of an MJO e\{ent.in the initial conditigns.
. This result confirms that the MJO is a major source of predictability in the Extratropics in the sub-seasonal time

scale.

The last part of this study investigates the impact of the northern extratropical circulation on the MJO skill scores.
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This result confirms that the MJO is a major source of predictability in the Extratropics in the sub-seasonal time

The last part of this study investigates the impact of the northern extratropical circulation on the MJO skill scores.
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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.



Composite Maps

Data:

- Oct-Dec season for 2006-2020
- NOAA's CPC UNIFIED global daily
precipitation data

- Index data:
Nifio 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



Statistical Significance

Calculated with t-values utilizing medians, rather than means, to
accommodate for small sample size (Brown and Hall 1998):

M(1.075)yn

value d
F

Non-significant values are omitted NOTES AND CORRESPONDENCE

The Use of ¢ Values in Climatological Composite Analyses

p < 005 TiMOTHY J. BROWN AND BETH L. HALL

Desert Research Institute, University of Nevada, Reno, Nevada

22 June 1998 and 29 December 1998

[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 Nino Phase Composite (OND)

Brown (green) represents anomalous below (above)
normal precipitation.
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El Nifo and Rainfall

El Nifio conditions in the tropical Pacific are known to shift rainfall patterns in many different parts of the world. The regions and seasons shown on the map belo
indicate typical but not guaranteed impacts of La Nifia. For further information, consult the probabilistic information* that the map is based on.
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Madden Julian Oscillation

Average MJO cloud and wind patterns
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MJO Phase Composites (OND)




IRI Cross Timescale Interactive Maproom

Quasi-Biennial Oscillation: Aug-Oct 1981-2010
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Can we see the contributions of rainfall from a
nonlinear analysis?



Nonlinear Composite Maps

Terclies (e.g. ENSO):

Sample size
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- Negative: x<-1
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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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MJO Conditioned on EL Nino
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MJO Conditioned on Neutral
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MJO Conditioned on La Nina

La Nifia /\ MJO Phase 1. 3 days
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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 Nina

MJO Phase 4 +
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We can take this a step further...



Observed Rainfall OND 2015

2015 OND Rainfall Anomaly
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Observed Rainfall OND 2002

2002 OND Rainfall Anomaly
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Observed Rainfall OND 2010

2010 OND Rainfall Anomaly
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NENSIC (New Era Network For Societally
Integrated Climatology)

CITIZEN SCIENCE AT NASA

Disk Detective K "““.!f;;‘}g"“" %

GLOBE Observer:

Clouds, Land Cover, %~
Mosquito...

Aurorasaurus

https://science.nasa.gov/citizenscience
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