Tracking Tropical and Frontal Storms Driven
Extreme Rainfalls over Japan Using Complex
Networks
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RAINFALL INDUCED LANDSLIDES

Kii peninsula, Central Japan
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EXTREME RAINFALL (e.g. KYUSHU)
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LANDSLIDES AWAY FROM THE STREAMS
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DAILY TRMM DATA (1998-2015)
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TYPHOON TRACKS
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EVENT SYNCHRONIZATION

Picking the Extremes Compare events ‘ Construct the network
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Quian Quiroga, 2002
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EVENT SYNCHRONIZATION

Picking the Extremes | Compare events Construct the network
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EVENT SYNCHRONIZATION

Network Construction (Stolbova, Pers. Comm., 2015)

Picking the Extremes | Compare events | Construct the network
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Q MATRIX

Spatial projection of a single row
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RADIAL RANKS
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RADIAL RANKS
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13/18



COMMUNITIES
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LINK-LENGTH DISTRIBUTION
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CENTRALITY
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CONCLUSIONS

Network Theory + Radial Ranks
= Extreme rainfall trajectories
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Ozturk, U., Malik, N., Cheung, K., Marwan, N., Kurths, J. (2019) A
network-based comparative study of extreme tropical and frontal
storm rainfall over Japan, Climate Dynamics.

Ozturk, U., Marwan, N., Korup, O., Saito, H., Agarwal, A., Grossman,
M. J., Zaiki, M., Kurths, J. (2018). Complex networks for tracking
extreme rainfall during typhoons, Chaos.
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NETWORK DIVERGENCE

Introduction - - Topography & Lithology - - Rainfall Direction -
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MODULARITY
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| — observed links in a selected community

L — total number of links in the network
N. — total number of communities

d, — observed degree in the selected community

21/18



MODULARITY
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4" Matrix
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PEARSON - LINEAR CORRELATION

_ cov(X,Y) applied to a population
Pxy =
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RADIAL RANKING OF ,Q" MATRIX
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RADIAL RANKING OF ,Q" MATRIX
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DEVIATION OF RADIAL RANKS
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