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The arrow indicates the main current system in the East China Sea; the black dashed box indicates the Zhoushan waters with the latitude and
longitude range of 29°N-32°N, 121°E-124"E. Kuroshio Current (KC), Tsushima Current (TC), Yellow Sea Warm Current (YSWC), Yellow
Sea Coastal Current (YSCC), Tidal Coastal Current (TCC), Changjiang Diluted Water (CDW) , Zhe-min Coastal Water (ZCC) , Kuroshio

Subsurface Water (KSW ), Taiwan Warm Current (TWC).
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Fig.2 Test chart of sea surface temperature transition in Zhoushan waters in July
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and after the sea surface temperature transition in the
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Fig. 11 Horizontal distribution and comparison of sea surface temperature, sea floor temperature and maximum
buoyancy frequency squared in Zhoushan waters in July under heat flux change and control experiment
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Fig. 12 Vertical distribution and comparison of temperature and salt in section A under heat flux change sensitive
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Fig. 13 Vertical distribution and comparison of the squared buoyancy frequency of the vertical flow velocity of
section A under the heat flux change sensitive experiment and control experiment
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Fig. 15 Horizontal distribution and comparison of sea surface temperature, sea floor temperature and maximum
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Summer hydrodynamics evolution mechanism in upwelling zone along
Zhoushan coast under climate change

LIU Jianshi', LIN Jun"*?, ZHONG Wei', XU Zeyu'

(1. College of Oceanography and Ecological Science, Shanghai Ocean University , Shanghai 201306, China; 2. Engineering
Technology Research Center of Marine Ranching , Shanghat Ocean University , Shanghat 201306, China; 3. Key Laboratory of
Marine Ecological Monitoring and Restoration Technologies ,Shanghai 200137, China)

Abstract: Global warming is expected to have a profound impact on the driving mechanism of the Zhoushan
coastal upwelling, and then affect the changes in the ecological environment and fishery resources in the sea.
Using the three-dimensional numerical ocean model FVCOM, we simulated and studied the distribution
characteristics of summer hydrodynamics and environmental factors in the upwelling zone of Zhoushan coast
under the changes of heat flux, wind field and other climatic and environmental factors. The effect of global
warming on the summer sea surface temperature in Zhoushan and its neighboring waters over the past three
decades was assessed by introducing a transition test, and it was found that a significant leapfrog occurred
around 2016, and the sea surface temperature increased by about 1 °C after the transition compared with that
before the transition; the results of heat flux analysis showed that the increase of seawater heat content due to
the decrease of cloudiness and the increase of short-wave radiation in spring was an important reason for the
warming of seawater in summer; the spatial and temporal variations of wind speed show that the wind speed in
Zhoushan sea area in July had a tendency to weaken in recent decades. The results show that the enhanced
stratification of seawater caused by the increased heat absorption of surface seawater and increased advective
heat transport caused by the increased heat flux of sea air makes the bottom seawater difficult to uplift; the
reduced wind stress in summer weakens the offshore expansion of the low-salinity tongue of the Changjiang
Diluted Water, resulting in a weakening of the stratification of seawater upper layer in the upwelling zone,
thereby strengthening the ascent of the middle and lower layers of seawater towards the shore and increasing
the intensity of coastal upwelling.

Key words: upwelling; climate change; change mechanism; numerical simulation; Zhoushan sea area
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