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® As a part of the global monsoon, the Australian

Summer Monsoon (AuSM) develops with the * While Cheung and Ozturk (2020) found that the spatial The links between each pair of the communities have
establishment of wet westerlies in the tropical distributions of degree centrality do not change much been identified (Figure 6).
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the Madden-Julian Oscillation (Hung and Yanai 2004). connected during AuSM development

* During onset, links between the communities to the west
=26 0ct.25 Dec (monsoon index region) are strengthened
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® Preliminary results have been obtained in Cheung and

Ozturk (2020) on applying complex network to analyze o

the mean AuSM development based on extreme 00003 ® After the monsoon onset, moderate links are then
precipitation. Land-sea contrast has been revealed by H established among the other communities, indicating the
network measures such as degree centrality, and o large-scale monsoon precipitation in the region and/or the
evolution of organized convection was depicted in the 00001

migration of mesoscale convective systems.

clustering coefficient.
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Fig 3. Distribution of the degree centrality for the reference period 26 NEAR ONSET

October - 25 December (blue) and that for 10 November - 9 January

(upper orange) and 5 December — 3 February (lower orange) E
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Fig 1. Mean low-level circulation and precipitation associated with the
AuSM development (modified from Hung and Yanai 2004; monsoon index
region from Kajikawa et al. 2010)

¢ AIMS: Network communities identified based on E
® To further understand the structural change in the maximizing modularity (Ozturk et al. 2019):
precipitation network associated with the AuSM H
. f : .
Iﬁ:funst;\f/ly;:::tlork measures that correlate with ® Seven communities identified (Figure 4) MATURE MONSOON m m E E
® Community #2 is about where the AuSM wind-based N
monsoon index is calculated E

* Note the eastward and westward extension of D 5]
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community #7 after the mean AuSM onset date

Method — Event Synchronization

Event Synchronization (ES; Quiroga et al. 2002)

5l

Communities for 26 Oct - 25 Dec

Fig 6. Schematic of the representative links between the seven network

. ) 0 communities (boxes). The solid lines represent the largest number of links,
technique was applied to construct a network 15% while the dash lines represent moderate number of links. The other links not
shown are much weaker.
based on precipitation time series: 100°€ 120° 160°
* TRMM 3-hourly satellite precipitation (1998-2015) was 10°s
used (daily used in analysis) 150 Summary & Future Work

- N . . Summary
® Sliding time windows of 60 days starting from 1 100°E 120°€ 140°E 160°E .

Synchronization-based, extreme precipitation network is able to
i i ig 4. K ities identified for the period ber - b
November, shifted every 5 days, are analyzed until the :'::m':t‘::;oc;:-:mu:ze_s;Je:-:‘::v or the period 26 October — 25 December reveal the mean AuSM development

end of March ® There are characteristic changes in the network measures and
connections between the communities during AuSM onset

® Extreme precipitation larger than the 90th percentile is
defined as an event Link Den ty Future Work

Links bet ities #3. #5 and #7 Network flux, which may be related to moisture convergence
* Synchronized events between two grid points were f'n Sd e wein cto;nml:jm Ifsth ’ A ;?A atreTh . and is based on the event delay patterns, will be examined
counted to define the ES strength (Figure 2) OUI'1 Impo 'an O Indicate the Au onset. They Addltlona.l netwc.:rk m-easures,_su'ch as vulnerability, will be
are in the region where land-sea thermal contrast analyzed in relation with the timing of AuSM onset

* The top-5% ES strength was then used to define the plays a critical role (Figure 5). Interannual variability of network behavior will also be
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network adjacency matrix

Link Density from Community 5 for 26 Oct - 25 Dec
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Fig 2. lllustration of the Event Synchronization technique for network construction Fig 5. Link density from the grid points of community #5 (upper) and those of
(courtesy U. Ozturk and V. Stolbova) community #7 (lower)




