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Climate Network Reconstruction – Extreme Precipitation
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Extreme Precipitation

Counts number of “synchronized“ events, c(i|j)

Network Measure:
– Degree: No. of

connections of one
node with other nodes.

Dataset – TRMM 3B42 V7, daily 
total precipitation (1998-2019), 

0.25°x0.25° spatial res., Jun-Jul-Aug
– Events > 90th perc. of wet days

for each location.

shraddha.gupta@pik-potsdam.de 2



shraddha.gupta@pik-potsdam.de EGU 2022, Session NP 2.2 3

Precipitation Networks – ISM-EASM Interaction

 We identify two dominant synchronization pathways
between ISM and EASM

– Southern Mode: Arabian Sea and South-western part of India with
Southern China (Yangtze river basin – Meiyu rainfall)

– Northern Mode: Northern and Central part of India with Northern 
China (Beijing, Tianjin etc., near the Yellow River)

 The month-wise 
distribution of days with 
high Extreme Rainfall 
Events synchronization

– Southern Mode: June
– Northern Mode: July

Gupta et al., 2022 (Under Review)
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 Identification of specific times
of high rainfall synchronization
for each mode.

 Compute composites of
associated large-scale
atmospheric circulation (Wind, 
GPH, etc.) and moisture
transport patterns.
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Atmospheric Circulations – ISM-EASM Interaction

Gupta et al., 2022 (Under Review)
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Intraseasonal Oscillations – ISM-EASM Interaction

 Extreme rainfall events over the Asian monsoon region 
are favoured by certain phases of the lower frequency 
mode (MJO, BSISO1), while 

 The higher frequency mode (BSISO2) may support the 
switch between the two interaction modes.

 Classify the days when high synchronization occurs for
each mode according to active/inactive MJO, BSISO.

 ~40% of days of high rainfall synchronization are
inactive in BSISO/MJO.

Gupta et al., 2022 (Under Review)
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Conclusion – ISM-EASM Interaction

 Complex network approach sheds light on the intricate relationship between the different components of
Asian Summer Monsoon.

 Identification of two modes of interaction between Indian and East Asian Summer Monsoon.

 Southern mode of synchronization occurs in June while Northern mode peaks in July.

 Southern mode: Mainly associated with convergence of Somalian Jet with easterly winds in the lower
boundary of the Western North Pacific Subtropical High (Onset of ISM and Meiyu over Yangtze).

 Northern mode: Associated with Silk Road Teleconnection. 

 Particular phases of MJO and BSISO are associated with enhanced rainfall synchronization between ISM and 
EASM.
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