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Establishment and Application of the Method for Hazard Zoning of
Red Tide Disaster based on Historical Records

WEN Shiyong'*, SUN Tianli’, WANG Tao"*, LI Rongmao®, LI Fei'” and LIU Na'”
(1. National Marine Environmental Monitoring Center, Dalian 116023, China; 2. State Environmental Protection
Key Laboratory of Coastal Ecosystem, Dalian 116023, China; 3. National Marine Hazard Mitigation Service ,
Begjing 100194 , China; 4. Fujian Fisheries Resources Monitoring Center, Fuzhou 350003, China)

Abstract: Red tide disaster is one of the three major marine disasters in China. Red tide has become one of
the factors restricting the rapid development of China’s marine economy. Disaster risk zoning is a necessary measure
for effective red tide disaster prevention and mitigation and emergency management. Firstly, data was collected
from harmful algal bloom ( HAB) outbreaks in the Fujian Province coastal waters during 1959 —2018. Secondly,
the geostatistical tools and Kernel density estimation function in Geographic information system ( GIS) were used to
analyze the spatial distributions of the frequency of red tide disasters, the duration of the red tide disasters, area of
red tide disasters, and the algae toxicity of red tide disasters. Thirdly, the spatial distribution of hazard zoning of
red tide disaster in the coastal waters of Fujian Province is obtained according to the hazard zoning method of red
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tide disaster. Finally, the zoning results were verified by using the historical record data. The results show that.
(1) four sea — areas in the very — high hazard degree zone: coastal waters of Xiapu County, coastal waters of Lian-
jiang County, Eastern waters of Pingtan County, Tongan bay waters of Xiamen City. (2) Six sea — areas in the
high hazard degree zone: coastal waters of Fuding City — Xiapu County, coastal waters of Luoyuan County — Li-
anjiang County, Eastern waters of Pingtan County, coastal waters of Fuqing City — the northeast coastal waters of
Putian, coastal waters of Shishi City, and coastal waters of Xiamen City. The rest of the sea areas are in the medi-
um hazard degree zone and the low hazard degree zone. The verification results show that the constructed zoning
method and zoning results have good rationality and credibility. The zoning results will provide scientific basis for
the emergency disposal of red tide disasters in the coastal waters of Fujian Province and the formulation of effective
management measures for the control of the total pollution in the polluted sea areas, so as to achieve the goal of dis-
aster prevention and mitigation, and it is of great scientific significance for guiding marine aquaculture and coastal
tourism planning.

Key words: red tide disaster; historical records; hazard degree zoning; Kernel density estimation; Fujian
Province coastal waters
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Analysis of Gas Storage Safety Hazards under the Influence of
Lightning and Static Electricity

LUO Zhengshan, LIU lu, ZHANG Xinsheng and WANG Xiaowan
(School of Management, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract; It is important to ensure the security of energy storage and educe the loss caused by gas storage
leakage. According to the theory of lightning and static accumulation, model of lightning static probability for gas
storage is established. The impact of lightning static on gas storage leakage is evaluated by using this model. The
Gaussian plume diffusion model is selected to predict the gas diffusion range, and then combined with the flash fire
criteria to predict the flash fire hazard range. The CCPS — BST model is built to predict the explosion range. Final-
ly, the effects of wind speed and atmospheric stability on gas diffusion range, flash fire and explosion hazard radius
are analyzed and compared. The research results show that lightning static electricity will increase the probability of
flash fire and explosion after gas storage leaking. The gas diffusion range and the consequences of flash fire are
shuttle — shaped along the dominant wind direction; the explosion of the vapor cloud spreads from the center to the
surroundings decreases with the increase of atmospheric stability. The range of the three leakage consequences is
opposite to the change of atmospheric stability and wind speed. The results of the study can provide a reference for
the leakage consequences analysis of gas storage under multiple factors and a new idea for gas storage research.

Key words: gas storage; flash fire; vapor cloud explosion; lightning; static electricity



