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Fig.1 Schematic diagram of the water system and location of the monitoring stations

in the middle and lower reaches of Hanjiang River
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Fig.9 Impact paths of various environmental factors on changes in the concentration of chlorophyll-a
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Summer Driving Factors and Their Quantitative Contribution to Algae Bloom
Occurrence and Demise in the Middle and Lower Hanjiang River in 2022

ZHA Xi-ni"?, XIN Xiao-kang'?, FU Ting'?,LI Jian'?, BAI Feng-peng'?, LIN Xiao'?, SHU Peng’

(1. Changjiang Water Resources Protection Institute, Wuhan 430051, P. R. China;
2. Key Laboratory of Ecological Regulation of Non—point Source Pollution in Lake and Reservoir
Water Sources, Changjiang Water Resources Commission, Wuhan 430051, P. R. China;
3. State Key Laboratory of Water Resources Engineering and Management,
Wuhan University, Wuhan 430072, P. R. China)

Abstract: Under the extreme hydrological conditions of high temperature and drought in the Yangtze
River basin in the summer of 2022, cyanobacteria blooms occurred for the first time in the middle and
lower reaches of Hanjiang River. In this study, we identified the driving factors of algae blooms and
quantified the contribution of each driving factor in the Xiantao and Zongguan sections in the Hanjiang
River, aiming to provide scientific evidence and decision support for the prevention and control of al-
gae blooms. The concentration of chlorophyll-a was selected as the indicator of algae blooms in this
study, and partial least squares regression (PLSR) was used due to the multicollinearity relationship be-
tween environmental factors. Results show that: (1) The concentration of chlorophyll—a in the Xiantao
section presented a significantly positive correlation with water temperature, pH, dissolved oxygen
(DO) and total phosphorus (TP), and a significantly negative correlation with the ratio of nitrogen to
phosphorus. The concentration of chlorophyll—a in the Zongguan section presented a significantly posi-
tive correlation with water temperature, pH and the DO, and a significantly negative correlation with
the daily average water level, daily water level fluctuation, flow, TP and ammonia nitrogen. (2) The
DO, pH and water temperature contributed most to the occurrence and demise of algae blooms, with
respective contribution rates of 15.18%, 13.68%, 14.50% in the Xiantao section, and 18.06%, 15.93%,
15.65% in the Zongguan section. (3) The impact paths of various environmental factors on changes in
chlorophyll—-a concentration were analyzed based on Partial Least Squares Path Modeling (PLS—PM),
and the results indicate that meteorological factors induced the outbreak of cyanobacteria blooms in the
middle and lower reaches of the Hanjiang River in summer of 2022, and that the formation (germina-
tion) period of summer algae blooms may overlap with "abrupt flood—drought transition" periods.
Therefore, to effectively prevent and control algae blooms in the middle and lower reaches of Hanjiang
River, we recommend regulating the discharge and time of water flow in combination with accurate
medium and long term weather forecast information during "abrupt flood and drought transition" peri-
ods. This study has the potential to significantly enhance the efficiency and effectiveness of algae
bloom prevention and control.

Key words: algae bloom; environmental factors; quantitative attribution; contribution rates; middle and

lower reaches of the Hanjiang River



