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Storm surge simulation and characteristic analysis during typhoon
“Mangkhut” 2018 in the Pearl River Estuary
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(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098 China;2. College of Harbor,
Coastal and Offshore Engineering, Hohai University, Nanjing 210098 China;3. Hydrological Bureau of Guangdong Province, Guangzhou 510150
China)

Abstract: A high-resolution numerical model of storm surge for the Pearl River Estuary (PRE) is established
based on the ADCIRC model and the Holland typhoon model. The process of storm surge, in the PRE caused by
the typhoon “Mangkhut” (N0.1822) is simulated in this study, and the temporal and spatial distribution character-
istics of the water level set-up in the eight gates and channels of the estuary and corresponding causes are ana-
lyzed. The results show that largest water level set-up increases in the landward direction with the range of 0.50~
3.0 m in the estuary during this typhoon period. The duration of water level set-up above 2 m also increases from
the open sea to the estuary, i.e. from southeast to northwest in the PRE. The water level set-up exceeding 2.3 m
occurs in all the eight gates and channels, which results in the extreme high water level with return period large
than 100 years in the Humen Channel, the Jiaomen Channel and the Honggi Channel, the Hengmen Channel, the
Modao Channel and the Jimingmen Channel. The duration of water level set-up above 2 m is between 0 and 5
hours increasing from southeast to northwest in the PRE. The maximum water level set-up occurs from 2 hours
before the typhoon landing to 10 hours after the typhoon landing from southeast to northwest in the PRE. The in-
fluence of channel trend and runoff during typhoon period on water level set-up in the PRE is significant, which
should be considered in the storm surge forecast and engineering design of the PRE.

Key words: Pearl River Estuary; typhoon; storm surge; water level set-up; runoff; channel trend



