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A study on the evolution characteristics of tropical cyclones in the eastern coast of China
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Abstract: Background, aim, and scope Tropical cyclones are strong warm low-pressure vortex systems formed
on the surface of tropical or subtropical oceans, and distributed in the western Pacific and its adjacent waters
(typhoons), the Atlantic and northeastern Pacific (hurricanes), and the Indian and South Pacific (cyclones). In its
formation, development, and activities, it is often accompanied by strong winds, heavy rain, and huge waves. It is

one of the most destructive natural disasters in the world. The Northwest Pacific is the only sea area in the world

where tropical cyclones are generated all year round. Being close to the Northwest Pacific, China is one of the
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countries most seriously affected by tropical cyclones. At present, with the rapid social and economic development,
the losses caused by tropical cyclones are also increasing rapidly. Therefore, the accuracy of the tropical cyclone
activity path and its intensity forecast accuracy is extremely critical to reduce the disaster caused by typhoons.
Based on the existing tropical cyclone records in China, this paper discusses the evolution characteristics of tropical
cyclones along the eastern coast of China in the past 70 years, with a view to providing scientific reference value
for future tropical cyclone monitoring and forecasting, and thus reducing the losses caused by tropical cyclone
disasters. Materials and methods This paper employs the best path data set from 1949 to 2018 published by
China Meteorological Administration, the Landing Tropical Cyclone List and the Hardley Center HadlSST data
set published on the UK Met Office Ocean Database (MDB) website. The statistics of the Pacific Ocean and the
tropical cyclones that landed in China were analyzed to discuss the spatio-temporal evolution characteristics of
tropical cyclones along the eastern coast of China (1949—2018) and their internal correlations with sea surface
temperature changes. Results In terms of time, a total of 2355 tropical cyclones (including sub-centers) were
generated during the 70 years, with an average of 33 generated each year. From the perspective of space, the
tropical cyclones generated in East China Sea mainly landed in east China region, of which, those in South China
Sea account for 43.56% and those in the Northwest Pacific Ocean for 55.67%. Tropical cyclones that landed in
the northeast China were mainly generated in the Northwest Pacific Ocean. Discussion Tropical cyclone activities
and their changes have received great attention from domestic meteorologists who have conducted studies from
different angles such as the formation, movement, and effects of tropical cyclones. However, these efforts are
basically directed to the meteorology and dynamics of tropical cyclones. The current research on the impact of sea
surface temperature on tropical cyclones mainly focuses on the case of tropical cyclones, the internal relationship
between sea surface temperature and tropical cyclones at the annual scale, the changes in regional sea surface
temperature and tropical cyclone evolution characteristics at the 70-year long scale. Relevance studies are rarely
reported. Conclusions (1) The number of tropical cyclones and their landing times in the eastern coastal areas of
China have fluctuated slightly over the 70 years, but the number of super-strong tropical cyclones and their landing
times in China showed a significant increase; tropical cyclones landing in the eastern coastal areas of China mostly
occurred in July, August and September, but there were also tropical cyclone formation and land phenomenon in
April and November. (2) Tropical cyclones that landed on the eastern coastal areas of China were mainly generated
in the Northwest Pacific Ocean (432), East China Sea (28) and South China Sea (199), and landed mainly in
Guangdong (220), Hainan (153), Taiwan (146) and Fujian (47). (3) The occurrence and landfall of tropical
cyclones in China are highly correlated with global sea surface temperature; they are positively correlated with the
western Pacific Ocean while negatively correlated with the East Pacific and Indian Ocean. Recommendations and
perspectives This paper adopts the China Meteorological Administration (CMA) published in 1949—2018 of the
best path data sets and the tropical cyclone name list and HadISST data to study China’s eastern coastal space-time
evolution characteristics of tropical cyclone and its inner relation of sea surface temperature changes in the past 70
years. With more meteorological data (air pressure, wind speed, etc.), a more comprehensive comparison research
can be carried out to reach more accurate conclusions.

Key words: tropical cyclone; east coast; evolutionary characteristics; sea surface temperature (SST)
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Tab. 1 Statistics of tropical cyclone landings
. BN [l A5
Period Numl?er of landing Landing proportion
tropical cyclones /%
1949—1958 102 15.48
1959—1968 106 16.08
1969—1978 92 13.96
1979—1988 93 14.11
1989—1998 92 13.96
1999—2008 84 12.75
2009—2018 90 13.66
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Fig. 6  Correlation detection of total number of tropical cyclones with the spring (January—March) global sea surface temperature
(a), correlation detection of first-order difference of total number of tropical cyclones with the spring (January—March) global
sea surface temperature (b), correlation detection of total number of tropical cyclones landing in China with the spring (January—
March) global sea surface temperature (c), correlation detection of first-order difference of total number of tropical cyclones landing
in China with the spring (January— March) global sea surface temperature (d)
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