
NO Year Intensity

1 1982 Moderate

2 1991 Weak

3 1994 High

4 1997 High

5 2006 Moderate

6 2008 Weak

7 2012 Weak

8 2015 Weak

9 2017 Weak

10 2019 High

11 2023 High

Fig 2. IOD Positive 2023
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Fig 6. Quarterly for the Period 2019-2024

Table 1. IOD Positive (1980-2024) Fig 4. Composite  IOD Positive for the Period 1980-2024

Fig 5. Composite  IOD Negative for the Period 1980-2024

NO Tahun Itensitas

1 1981 Weak

2 1983 Moderate

3 1988 Weak

4 1998 Moderate

5 2002 Weak

6 2005 Weak

7 2010 Moderate

8 2014 Weak

9 2016 Moderate

10 2022 High

Table 2. IOD Negative (1980-2024)

Abstract
TheIndianOceanDipole(IOD)is a dominantclimatedriver in the IndianOcean,alteringoceanandatmosphericcirculationsover the IndianOceanandbeyond. Recentstudieshavesuggestedthat modesof climatevariability like

the IODmaychangeundergreenhouseforcing. Asthe planetcontinuesto warm, it isnecessaryto observeandmonitor the climate. Here,we analyzerecentIODevents,findingsomeuniquecharacteristicsin negativeIODeventin

2022and positive IODsin 2019and 2023as reflected by their seasurfacetemperature,salinity,current, and rainfall patterns. Our analysisrevealsthat the 2022negativeIODstarted earlier in May, and endedin October. The

IndonesianArchipelagoexperiencedanintensiverainfall from Mayto December2022, inducedsequentiallyby the AsianMonsoon,the negativeIOD,the AustralianMonsoonandthe LaNiñaevents.

Duringthe 2019positive IOD,cool SSTand upwelling in the EasternIndian Oceanwere strong and the IODended in December2019. However,the 2023positive IODwasshort lived from the end of Augustup to November,

coincidingwith an El Niño condition in the Pacific. Thecooler SSToff Sumatraduring the 2023 IODwas stronger than off JavaSSTanomaly,leadingto meridionallyasymmetricrainfall pattern over Sumatra. Theunique IOD

characteristicsin 2019, 2022and2023appearto be linkedto the warmerbackgroundIndo-PacificSST. TheIODeventsinvolvechangesto the IndonesianThroughflowthroughIndo-Pacificatmosphericteleconnection.
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Fig 3. IOD Negative 2022

Conclusion
The positive IOD positive 2019 and 2023 and The Negative IOD 2022 have unique patterns since the Indo-Pacific SST warmer and broader since 2019. The rainfall occurred during IOD positive IOD 2019 and 2023 in North Sumatra and Kalimantan when the upwelling and surface

ocean current were also stronger. Meanwhile during The Negative IOD 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.

Salvienty Makarim(1), Yenni Tri Ayundawati(2) , Triofarrah Evant (3), Agus Santoso(4), Weidong Yu(5), Albertus Sulaiman(6), Widodo S Pranowo(6)

1) Center for Marine and Fisheries Training, The Agency for Marine Fisheries Extension and Human Resources Development, Ministry of Marine Affairs and Fisheries, Indonesia

2) University of Padjajaran, Indonesia

3) University of Sultan Ageng Tirtayasa, Indonesia

4) University of New South Wales (UNSW), Australia

5) School of Atmospheric Sciences, Sun Yat Sen University, China

6) Research Center for Climate and Atmosphere, National Research and Innovation Agency, Indonesia

Corresponding author: Salvienty Makarim (selvikarim05@gmail.com)

Fig 1. a) SST dan Wind Anomaly Monthly (2019), b) Chlorophyll-a and Current Anomaly Monthly (2019), c) Precipitation Anomaly Monthly (2019)

Fig 4. a) SST Monthly (June-November), b) Wind Speed and Direction Monthly (June-November), c) Chlorophyll-a 

Monthly (June-November), d) Current Speed and Direction Monthly (June-November), e) Precipitation Monthly (June-

November)

Fig 2. a) SST dan Wind Anomaly Monthly (2023), b) Chlorophyll-a and Current Anomaly Monthly (2023), c) Precipitation Anomaly Monthly (2023)
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Fig 5. a) SST Monthly (June-November), b) Wind Speed and Direction Monthly (June-November), c) Chlorophyll-a 

Monthly (June-November), d) Current Speed and Direction Monthly (June-November), e) Precipitation Monthly (June-

November)

Fig 3. a) SST Anomaly Monthly (June-November), b) Wind Speed and Direction Anomaly Monthly 

(June-November), c) Chlorophyll-a Anomaly Monthly (June-November), d) Current Speed and 

Direction Anomaly Monthly (June-November), e) Precipitation Anomaly Monthly (June-November)
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Fig 6. a) Quarterly SST Anomaly (2019-2023), b) Quarterly Chlorophyll-a (2019-2024), c) 

Quarterly Precipitation Anomaly (2019-2023)

Fig 1. IOD Positive 2019
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