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CHARACTERISTICS OF STORM SURGE IN THE NORTHERN INDIAN OCEAN AND
ITS RESPONSE TO CLIMATE SIGNALS

XIE Jian-Bin">*>,  WAN Wei-Qi">*°, FENG Xing-Ru"***°, YIN Bao-Shu"***° LIU Ya-Hao">**

(1. Institute of Oceanology, Chinese Academy of Science, Qingdao 266071, China; 2. Key Laboratory of Ocean Circulation and Waves,
Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 3. Pilot National Laboratory for Marine Science and
Technology (Qingdao), Qingdao 266237, China; 4. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071,

China; 5. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract The northern Indian Ocean is an important passage of China’s “Maritime Silk Road”. The annual storm surge
caused by tropical cyclones is a serious threat to the safety of navigation of ships and people’s lives and property in coastal
countries. In this study, tropical cyclone data from 1950 to 2020 published by the United States Joint Warning Center
(JTWC), tropical cyclone data from 1950 to 2020 published by the National Oceanic and Atmospheric Administration
(NOAA), Nino3.4 index from 1950 to 2020, and North Sea Level data published by the University of Hawaii Sea Level
Center (UHSLC) were used. Analyses of hourly water level data in the Indian Ocean shows that: (1) the storm surge of
more than 1m in the northern Indian Ocean is mainly distributed in the northern part of the Bay of Bengal, and a small
amount is distributed in other parts of the Bay of Bengal and the Arabian Sea. (2) The annual maximum tropical storm
surge (AMTSS) in the northern part of the Bay of Bengal has a high correlation with Nino3.4 index and SOI index, and is
obviously influenced by ENSO. (3) The monthly distribution of AMTSS in the northern Indian Ocean shows a bimodal
distribution, which is basically consistent with the monthly distribution of tropical cyclones (TC). (4) The number and
intensity of tropical cyclones affecting the northern Bay of Bengal during La Nifia are greater than those affecting the Bay
of Bengal during EI Nifio. It is an important reason that the extreme value of storm surge during La Nifa is greater than
that during EI Niflo. It is suggested that AMTSS response to ENSO signals may provide potential predictability for AMTSS,
which is important for early warning and storm surge mitigation.

Key words tropical cyclone; storm surge; ENSO



