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Abstract
This study uses tropical cyclone databases released by the Hong Kong Observatory (HKO), meteo-
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rological data from various stations in Hong Kong, Doppler radar echo images, weather radar echo
images, and infrared satellite images from the Japan Meteorological Agency’s Himawari-8 satellite
to compare and analyze the atmospheric wind field changes of tropical cyclones “Hato” and
“Mangkhut” that seriously affect the southern coast of China. The results indicate that the circula-
tion of “Hato” is so tight and energy is concentrated with a relatively small range impact on the
atmospheric wind field, a short duration, and a larger maximum wind speed. The circulation of
“Mangkhut” is broad. After landing in the northeast of the Philippines, the core convective energy
is dispersed 100~150 kilometers away from the center of the cyclone, which has a larger range
impact on the atmospheric wind field and a long duration, but the maximum wind speed is rela-
tively small. The reason for the difference is that “Mangkhut” has already developed and matured
in the ocean, and has expanded through the central circulation of eyewall replacement; however,
the development time and space of “Hato” entering the South China Sea at a lower intensity are li-
mited, but due to it making no landfall and weakening before approaching the Pearl River Delta,
the core area has further developed.
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Figure 1. Tropical cyclones “Hato” moving track before and after their landfall
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Figure 2. Tropical cyclones “Mangkhut” moving track before and after their landfall
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Table 1. Condition of tropical cyclones “Hato” and “Mangkhut” closest to HK
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Table 2. Duration time of gusts of tropical cyclones “Hato” and “Mangkhut” affect HK
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Figure 3. “Hato” Infrared satellite images taken at 11:00 am on August 23, 2017. At that time, it reached its peak intensity,
and the highest sustained wind speed in the center was 185 kilometers per hour, approximately 70 kilometers southwest of

the Hong Kong Observatory
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Figure 4. Weather radar map at 10:00 am on August 23, 2017, tropical cyclone “Hato” was located about 60 kilometers
southwest of the Hong Kong observatory
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Figure 5. “Mangkhut” Infrared satellite images taken at 11:00 am on September 16, 2018
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Figure 6. Weather radar map at 13:00 am on September 16, 2018, tropical cyclone “Mangkhut” was located about 100
kilometers southwest of the Hong Kong observatory
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Table 3. Duration time of warning signals of tropical cyclones “Hato” and “Mangkhut” affect HK
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Table 4. Duration time of sustained wind force of tropical cyclones “Hato” and “Mangkhut” affect HK
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Table 5. The highest gusts and sustained wind force of tropical cyclones “Hato” and “Mangkhut” affect HK
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Figure 7. “Hato” radar chart
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Figure 8. “Mangkhut” radar chart
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Figure 9. The distribution of sustained wind force of HK when “Hato” closest to HK observatory
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Figure 10. The distribution of sustained wind force of HK when “Mangkhut” closest to HK observatory
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