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Fig.1 The model of ecological dynamics of green tide in Yellow Sea
: ERAS: ECMWEF reanalysis v5; LTRANS: Larval TRANSport Lagrangian model; ROMS-CoSiNE: regional ocean modelling system-carbon,
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Fig.3 Simulated green tide biomass
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2017 313.86 18.81 22.28 0.28
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of green tide in outbreak sea area during the extinction stage R 25 °C
(2018)
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GREEN TIDE IN THE YELLOW SEA FROM GENERATION TO EXTINCTION AND
THE CNTROLING FACTOR

WANG Sheng"?, ZHAO Liang"?, ZHANG Hai-Yan®, LI Fei'?

(1. Key Laboratory of Marine Resource Chemistry and Food Technology (TUST), Ministry of Education, Tianjin University of Science
and Technology, Tianjin 300457, China; 2. College of Marine and Environmental Sciences, Tianjin University of Science and Technology,
Tianjin 300457, China; 3. School of Marine Science and Technology, Tianjin University, Tianjin 300072, China)

Abstract The frequent outbreak of Ulva prolifera green tide in the Yellow Sea in recent many years has become a
new-type natural disaster in the offshore area in North and East China, which negatively affected the local economy and
environment. It is important to study the course of green tide and its influencing factors to further understand the
mechanism of U. prolifera outbreak and carry out to prevent and control of green tide disaster. Based on the Lagrangian
transport model (LTRANS), a coupled physical-ecological model (LTRANS-GT) was constructed to simulate the growth
and extinction of the green tide in the Yellow Sea. The seasonal changes in biomass of the green tide and the role of sea
surface temperature, light, and nitrogen and phosphorus nutrients from generation to extinction were studied. Results show
that the sea surface temperature and solar short-wave radiation of the sea areca where the green tide distributed were
suitable for U. prolifera in the growth stage, while nitrogen and phosphorus nutrient concentrations varied greatly every
year. In the decay stage, the light condition was similar to that in the growth stage, but the temperature increased
significantly above 26 °C at the end of the decay stage. The warmed-up water reduced the growth rate of U. prolifera and
increased the mortality of them; meanwhile, the nitrogen and phosphorus nutrients were at lower level. The sensitivity test
results show that in the growth stage, the difference of wind field and surface flow field at the sea surface were responsible
for the difference in the distribution areas of the green tide, and the difference in nutrients concentration in the sea around
U. prolifera growth areas was the main factor for causing the interannual difference in the growth stage. In the decay stage,
the significant increase of temperature and the decrease of nutrients concentration jointly resulted in the green tide
extinction.

Key words green tide; growth and extinction; sea surface temperature; nutrients; the Yellow Sea



