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INTRODUCTION



STATEMENT OF THE PURPOSE

v The Geographical location of China on the Western shores of the North Pacific ocean makes her more prone to storm of variably 
high intensity 

v China Meteorological Administration (CMA) and Hong Kong Observatory (HKO) have been highly active in tracking tropical 
cyclones in real time to boost mitigation and resilience.

v  Records from 2024 indicated temperature anomaly compared to pre-industrial averages has peaked at a monthly average of 1.57oC 
above baseline levels which affirms the warming effects of greenhouse gases and short-term climate patterns like El-Niño. 

v Global warming highly impact typhoons behavior, intensity and frequency serving as energy for typhoons. Rise of ocean 
temperature give strength to high intensity typhoons and even more category 4 and 5 storms whose landfalls and impacts have 
extended to new areas recently.

v The historical data suggests that the impact of typhoons on socioeconomic systems cannot be underestimated and therefore 
encourages more studies into this phenomenon 



OBJECTIVES OF THE STUDY

v Visualizing the categories of typhoon storms that made landfall over China area of responsibility from 1973 to 2023 
with GIS and the Gantt Chart.

v Conduct historical trend assessment of typhoon storms and their characteristics using Sen Slope +Mann Kendal test 
and a hybrid EMD-SVM methods of typhoons over coastal China from 1979 to 2025

v Evaluate risks impacts of typhoon storms on socioeconomic variables and livelihoods over coastal China

v Investigate model approaches adapted and enhanced to strengthen resilience while minimizing impact of recurrent 
storms in China



STUDY AREA AND 
DATA 



 

OVERVIEW OF THE STUDY AREA



Data

wind speed, 
Precipitation, Pressure, Temperature





Chinese National Standard for grade of tropical cyclones



RESULTS





Ø Temperature 
§ weak cooling trends over coastal China linked to 

ocean-atmosphere heat exchange process
§ significant upward trend of +0.029 °C per year, 

equivalent to approximately 1.3 °C of warming since 
1979. 

§ This warming enhances ocean atmosphere heat 
exchange, increasing the potential intensity of 
typhoons through greater latent heat supply.

Ø Wind speed 
§ exhibit positive anomalies dominating along sections 

of the eastern Chinese coast and the East China Sea 
highlighting strengthened wind speeds, that are 
consistent with intensification of monsoonal 
circulation and typhoon-associated wind fields.

§ displays a nearly stable trend of + 0.001 m/s per year 
suggesting that large-scale circulation has not 
undergone substantial long-term shifts; however, this 
stability does not preclude stronger storm-related gusts, 
which are often decoupled from mean background 
winds



Ø Precipitation 
§ patterns show pronounced increases in southern and 

southeastern China
§ enhanced rainfall along China’s southeastern seaboard, 

influenced by landfalling typhoons and strengthened 
summer monsoon moisture transport.

§ no clear monotonic increase but is characterized by 
pronounced interannual variability, with several 
extreme peaks linked to typhoon-driven rainfall. This 
variability underscores the episodic nature of flood 
risks in the region

Ø Pressure 
§ exhibits a dipole pattern.
§ southeastern coastal China shows strong pressure 

declines reflecting weakening surface pressure systems, 
that facilitates the intensification of cyclonic activity and 
enhance vulnerability to typhoons and other extreme 
events.

§ mean sea level pressure exhibits a steady decline of – 
0.013 mbar per year, reflecting a background state 
increasingly conducive to cyclonic activity and lower 
central pressures during storm events







TCs IMPLICATION ON COASTAL 
CHINA
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