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SUMMER HIGH TEMPERATURE PHENOMENON AND ITS MECHANISMS IN THE
BOHAI SEA FROM 2013 TO 2019

GUO Shi-An', ZHANG Hai-Yan', WEI Hao', ZHAO Liang®

(1. School of Marine Science and Technology, Tianjin University, Tianjin 300072, China; 2. College of Marine and Environmental
Sciences, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract In the context of global warming, the average temperature increase in the upper ocean will likely cause more
frequent extreme high temperature events. The ecosystem of the Bohai Sea will face greater risks and challenges.
Understanding the progression of extreme high temperature events will provide strong support for coping with future
climate change and disaster prevention and mitigation. A high temperature regime shift of August SST since 2013 was
revealed based on long term observations and remotely sensed data, and factors influencing summer warming since 2013
were analyzed based on a physical model ROMS. The SST in August from 2013 to 2019 was 1.37 °C higher than that from
1994 to 2012. In terms of spatial distribution, relatively higher SST distributed mainly in the three bays and the central
bank of the Bohai Sea. In terms of vertical structure, the temperature of the upper mixing layer in summer overall increases;
the thickness of the upper mixing layer becomes thinner; the pycnocline becomes shallower; surface-bottom temperature
difference becomes larger, and the stratification intensity increased by about 17.5% after 2013. The warming phenomenon
in the Bohai Sea generally exists in spring and summer after 2013. The warming amplitude shows a linear increase trend in
spring, but remains relatively stable in summer. The heat accumulation in spring provides a relatively high initial value for
summer warming, which is the key factor for high temperature phenomenon in summer for years in the Bohai Sea. The
temperature rise in spring is closely influenced by the decrease of cloud cover and the increase of short-wave radiation in
spring. The warming in spring and summer in the Bohai Sea, especially the continuous warming for years, has important
impacts on phytoplankton community structure, harmful algae blooms such as red tide and brown tide, the growth of living
organisms in marine ranching and aquaculture area, and even the whole ecosystem.

Key words sea surface temperature (SST); summer high temperature; heat accumulation in spring; the Bohai Sea



