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Research progress on hydrodynamic mechanisms and simulation of Microcystis blooms

YANG Yu, ZENG Li, WU Yihong, YANG Fangyu, LIU Feng, HAN Rui

( State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,

China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: Microcystis blooms, as one global water ecological disaster, can intensify the deterioration of water
quality, affect water safety, disrupt the balance of aquatic ecosystems, and threaten human health. The hydrody-
namic mechanism and simulation of Microcystis bloom are significant for preventing and controlling related blooms,
which are the frontier hotspots and difficulties in the current environmental and ecological hydraulics research. Pres-
ented in this paper is a review on the hydrodynamic mechanism and simulation of Microcystis blooms, including the
biological mechanism of the autonomous migration of Microcystis, the vertical migration mechanism of Microcystis
individuals and colonies in still water, the hydrodynamic mechanism of Microcystis aggregation in typical flows such
as wind—induced flow and density flow, the method and application of the numerical simulation of the migration and
distribution of Microcystis from the perspective of the individual and continuum models, as well as some key issues
that need to be solved in future.

Key Words: Cyanobacteria; Microcystis; harmful algal blooms; hydrodynamic mechanism; numerical simulation;

vertical migration
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Anomaly recognition method of massive rainfall data

TIAN Jiyang'*, LIU Hanying"?, LIU Ronghua'?®, DING Liugian', LIU Yu'?
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Research Center on Flood and Drought Disaster Reduction of Ministry of Water Resources, Beijing 100038, China)

Abstract: To achieve anomaly recognition and quick processing of the massive rainfall data, a Progressive
Screening System (PSS) is established in this study based on the Hampel method, Grubbs criterion, Radar Aux-
iliary Verification, and Peripheral Station Analysis Method. Meanwhile, the K-dimension tree advanced data
structure and parallel computing method are also applied to improve the calculation efficiency. Based on the estab-
lished PSS, the anomaly recognition on the rainfall data from 5234 stations in Fujian Province from 2015 to 2021
are conducted, and the results show that the rainfall data qualities of these stations have been improved by years.
Among all kinds of stations, the rain gauging stations account for the highest proportion of 5234 stations with ab-
normal data. It is proved that, the misjudgment on the abnormal value can be reduced greatly by radar auxiliary
verification, which occurs generally at the boundary of rainfall areas or the rainfall areas with extreme variation of
rainfall intensity. The accuracy rate of anomaly recognition can be improved from 90% to 95% by radar auxiliary
verification. Additionally, based on K—dimension tree advanced data structure and parallel computing method,
the anomaly recognition for 5234 stations only takes 5 to 8 minutes. All of these indicate that the PSS is not only
effective on anomaly recognition and quick processing of massive rainfall data, but also reliable on extracting valu-
able information from mass data.

Key Words: Hampel method; Grubbs criterion; surrounding station analysis method; radar calibration; anomaly

recognition
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