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Lag-Correlation in Latitude

• 20-100day filtered, 80-100E averaged OLR is used

 Center of base point:

Southern Hemisphere

 Center of base point:

Northern Hemisphere
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Modeled Tropospheric Response to Western Tropical Pacific
Positive Heating Anomaly in Northern Winter
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Adames (2013)

Illustration of MJO Remote Effects
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Detecting MJO Effects: Statistical Signals 

Fluctuations in weather events:

- between different phases of the 

MJO/BSISO

- between a particular 

MJO/BSISO phase and periods 

of no MJO/BSISO (phase 0) 

Precipitation 

The MJO/BSISO can either 

enhance or reduce extreme events.



Effects of MJO on Extremes

- Within the MJO convection 

envelope

- Through teleconnections and 

remote circulation patterns

- Through influencing other 

climate mode

Precipitation 
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MJO Impact on Climate Modes
Zhang (2013)
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Henderson et al. (2016)
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1 January 1975 –

31 December 2011

Phases 2 & 3 293 days

Phases 4 & 5 283 days

Phases 6 & 7 262 days

Phases 8 & 1 246 days

Zhang (2013)



Tornados



Thompson and Roundy (2013)



Daily cloud-to-ground lightning frequency rank-order anomalies (z scores) stratified by RMM 

phase (denoted in lower-right corner) during 1 June – 30 September 1990 – 2007. Red (blue) 

shading denotes areas of enhanced (suppressed) lighting activity for each RMM phase exceeding 

the 95% confidence interval. (From Abatzoglou and Brown 2009)

Lightning (June – September 1990 – 2007)



Lightning (Maritime Continent)

Virts and Houze (2015)



Fire locations from the Along Track 

Scanning Radiometers (ATSR) 

World Fire Atlas 

(http://due.esrin.esa.int/wfa/)

Wildfir

e

http://due.esrin.esa.int/wfa/


Alaska Australia

N. America S. America



Reid et al (2012)

June-November

(2003-2009)



Matsueda and Takaya (2016)

Extreme Temperature

November - April



Matsueda and Takaya (2016)

Skill of Forecasting

Extreme Temperature

November - April





Jeong et al. (2015)





Donald et al. (2006)

Global Rainfall Anomalies (austral winter)

MJO Phase 2 MJO Phase 4

MJO Phase 6 MJO Phase 8



Decadal Flood Events 

Data: Dartmouth Flood Observatory Archive 1985-2010

(http://floodobservatory.colorado.edu/)

Flood Parameters: flood days; number of events; magnitude (duration, areal 

coverage, water volume, fatalities)

http://floodobservatory.colorado.edu/


Location 16: Australia





Location 13: East Asia





Location 1: West N. America





Chang et al (2005)



Ding and Wang (2009)



Several Cases



active

break

Fujinami et al (2011)





1981-2007 climatology

Li et al (2015)





An Example of Extreme Rainfall Events as Results of Interaction 

Between an MJO Event and cold surges 

Despite an Ongoing El Niño Event

Peninsular Malaysia

December 2006 – January 2007

Tangang et al (2008)









Jeong et al. (2008)



Jeong et al. (2008)



Jeong et al. (2008)



Effects of Cold Surges and the MJO

On Rainfall over the Maritime Continent

Chen et al (2011)











Influence of the MJO and ENSO on extreme winter precipitation
in the western Himalaya

Cannon et al (2016)










