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Abstract

ThelndianOceanDipole(IOD)is a dominantclimatedriver in the IndianOcean altering oceanand atmosphericcirculationsover the IndianOceanand beyond Recentstudieshavesuggestedhat modesof climate variability like
the IODmaychangeundergreenhousdorcing Asthe planetcontinuesto warm, it is necessaryo observeand monitor the climate Here,we analyzerecentlODevents,finding someuniquecharacteristicsn negativelODeventin
2022 and positive IODsin 2019 and 2023 asreflected by their seasurfacetemperature, salinity, current, and rainfall patterns Our analysisrevealsthat the 2022 negativelOD started earlier in May, and endedin October The
IndonesianArchipelagaexperiencedan intensiverainfallfrom Mayto December2022 inducedsequentiallyoy the AsianMonsoon,the negativelOD,the AustralianMonsoonandthe LaNinaevents

Duringthe 2019 positive IOD,cool SSTand upwellingin the Easternindian Oceanwere strong and the I0ODendedin December2019 However,the 2023 positive IODwas short lived from the end of Augustup to November,
coincidingwith an ElINino condition in the Pacific The cooler SSToff Sumatraduring the 2023 10D was strongerthan off JavaSSTanomaly,leadingto meridionallyasymmetricrainfall pattern over Sumatra The unique IOD
characteristicsn 2019 2022and 2023appearto be linkedto the warmerbackgroundndo-PacificSSTThelODeventsinvolvechangego the IndonesianT hroughflowthrough Indo-Pacificatmospherideleconnection
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Fig 1. |IOD Positive 2019 Fig 3. IOD Negative 2022
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Fig 1.a) SST dan Wind Anomaly Monthly (2019), b) Chlorephaiid Current Anomaly Monthly (2019), c) Precipitation Anomaly MontQi/9(2

Fig 2. IOD Positive 2023
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Table 1. 10D Positive (198D24) Fig 4. Composite 10D Positive for the Period 12824

Intensity VBN G Fig 6. Quarterly for the Period 2019-2024
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Fig 4.a) SST Monthly (Jusdovember), b) Wind Speed and Direction Monthly (INieeember), c) Chlorophyg N
Monthly (JuneNovember), d) Current Speed and Direction Monthly (MNogember), e) Precipitation Monthly (June R or
November) 0s2
Table 2. IOD Negative (198®024) Fig 5. Composite 10Negativefor the Period 19862024
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Fig 6.a) Quarterly SST Anomaly (2eA@23), b) Quarterly Chloropmdl (20192024), c)
n 2016 Moderate Quarterly Precipitation Anomaly (20€2923)
2022 High Fig 5.a) SST Monthly (Juidovember), b) Wind Speed and Direction Monthly (INieeember), c) Chlorophyd
Monthly (JuneNovember), d) Current Speed and Direction Monthly (Nogember), e) Precipitation Monthly (June
] November)
Conclusion

The positive 10D positive 2019 and 2023 and The Negative 10D 2022 have unique patterns since the Indo-Pacific SST warmer and broader since 2019. The rainfall occurred during IOD positive 10D 2019 and 2023 in North Sumatra and Kalimantan when the upwelling and surface
ocean current were also stronger. Meanwhile during The Negative 10D 2022 the higher rainfall precipitation occurred and the surface current from Karimata Strait appeared significantly. Seems the ITF water and ITF water exchanged responsed intensively during the IOD events and a
coupled IOD and ENSO contributes to the rainfall patterns in the maritime continent since 2019.



