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The black dots represent all survey stations; the red curve shows the section analyzed in this paper; the green boxes denote the divided regions
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Observational analysis on 3D distribution and seasonal variation of
thermohaline characteristics in the Zhanjiang Bay

Huang Runqi'?, Xie Lingling'?, Li Min'?, Wang Liju'?

(1. Laboratory for Coastal Ocean Variation and Disaster Prediction, College of Ocean and Meteorology, Guangdong Ocean University,
Zhanjiang 524088, China; 2. Key Laboratory of Climate, Resources and Environment in Continental Shelf Sea and Deep Sea of Department
of Education of Guangdong Province, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: Using in-situ hydrographic observations from January to December 2017, 3D thermohaline structure and
seasonal variation in the Zhanjiang Bay is investigated in this study. The results show that: (1) In 2017, the annual
mean temperature is 23—27°C, the mean salinity is 19—27, the mean potential density is between 11-17 kg/m’, and
the mean buoyancy frequency (N?) is about 7x107°—5%x107* s* in the Zhanjiang Bay. The vertical structure and hori-
zontal distribution of N are similar to that of the temperature, while the distributions of potential density and salin-
ity are similar. (2) The temperature has significant seasonality with the highest value in summer, followed by au-
tumn, and the lowest in winter. The maximum temperature difference between winter and summer reaches 15°C,
while the seasonal mean of the salinity varies slightly. The ebb and flood have less influence on temperature and sa-
linity, comparing with their seasonal variations. The thermocline is the strongest in summer with the maximum
gradient reaches 0.7 °C/m at 10 m, whereas it shallows to 5 m in spring and fall, and the water well mixed in winter.
The halocline is prominent in summer and fall, with the maximum gradient 1.1 m™'. The seasonal variation of the
thermohaline in the upper layer and lower layer are consistent. (3) For the horizontal distribution, the temperature
decreases and the salinity increases from the bay head, the mid bay, the bank region, the shoal region to the bay
mouth. The average temperature difference between the bay head and the bay mouth is 2.3°C, and the salinity differ-
ence is 2.7. The temperature-salinity (6-S) diagram shows banding distributions with one end as the low-temperat-
ure and high-salinity water in the bay mouth, one end as the high-temperature and low-salinity water in the bay

head, and the other water masses are between them. Different bands are shown in different seasons.

Key words: Zhanjiang Bay; thermohaline characteristics; 3D structure; seasonal variation
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