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Abstract. Chlorophyll-a is an important indicator of primary productivity in lake ecosystems, and its concentration changes reflect

the nutritional status and ecological health of lakes. Based on water quality and environmental data from Lake Chagannaoer between
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2011 and 2024, this study used correlation and redundancy analysis to reveal the interannual and seasonal variation characteristics
of chlorophyll-a concentration and its key driving factors. The results showed that between 2011 and 2024, the interannual varia-
tion of chlorophyll-a concentration in Lake Chagannaoer was stable, mainly regulated by hydrological conditions, nutrient inputs,
and human activities. Seasonally, chlorophyll-a concentration follows the pattern of summer>winter>autumn>spring. In spring,
water dilution led to a decrease in chlorophyll-a concentration, while in summer, the rise in temperature promoted phytoplankton
proliferation. Autumn cooling inhibited reproduction, and winter freezing led to the migration of nutrients into the water, with pho-
tosynthesis under the ice maintaining relatively high chlorophyll-a concentrations. The study further found that in spring and au-
tumn, chlorophyll-a concentration was positively correlated with total nitrogen and negatively correlated with total phosphorus;
whereas in summer and winter, chlorophyll-a concentration was negatively correlated with total nitrogen and positively correlated
with total phosphorus, reflecting the seasonal impact of nutrient changes on phytoplankton growth. Redundancy analysis further in-
dicated that the seasonal variation of chlorophyll-a concentration was influenced not only by the current season’s climate and envi-
ronmental factors but also by the interactions between consecutive seasons, creating cross-seasonal chain effects. Future research
should focus on inter-seasonal relationships and environmental effects to further uncover the complexity of lake ecosystems, provi-
ding scientific evidence for lake management and conservation.
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Fig. 1 Location of sampling sites in Lake Chagannaoer
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Fig. 2 Interannual and intraannual variations of chlorophyll—a concentration, total nitrogen, total phosphorus,,

and permanganate index of Lake Chagannaoer during 2011-2024
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Tab. 1 Environmental parameters of Lake Chagannaoer

ZPUNFEIEER o SIS TRRR TR, LR 2.

=4 [iyin%% s KA/ Rk i/ R/ [Eih g R/
s km? (x10% m*) m mm mm (x10° m*) C
£z 33.13 38.61 1.17 16.91 222.82 130487. 94 1.29
S 32.16 44.79 1.39 62.01 379.99 240892. 52 28.32
2= 33.13 38.61 1.17 16.91 222.82 130487. 94 1.29
K7 30.29 39.07 1.29 6. 87 31.00 47988. 34 -13.92
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Tab. 2 Relationship equations between chlorophyll-a concentration and environmental factors in different seasons
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