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Patterns of Phytoplankton Phenology and Its Response to Temperature of Water Surface
in Lake Taihu based on MODIS Data
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Abstract: Due to the influence of water temperature and nutrient concentration, phytoplankton phenology can
reflect the growth of phytoplankton and the changes of lake ecosystem. Because of the serious eutrophication in
Lake Taihu, the effect of water temperature on phytoplankton growth is more and more significant. Thus, it is of
great significance to study the relationship between phenology and water temperature for understanding,
controlling and improving the ecosystem of Lake Taihu. This study firstly calculated the phytoplankton
phenology metrics and the Temperature of Water Surface (LSWT) by MODIS data from 2003 to 2018, and then
explored the phenological characteristics of different regions by analyzing the temporal- spatial distribution
variation of phytoplankton phenology. At last, the response of phytoplankton phenology to LSWT change was
revealed by combining the LSTW and the phenological characteristics. The results showed that: (1) Different
phytoplankton phenological indexes had different spatial distribution characteristics. The number of blooms, the
peak value of Chlorophyll a (Chla) concentration and the total duration of algal blooms showed a decreasing
trend from the western coast to the center of lake; the dates when the phytoplankton began to grow and the Chla
peak appeared were complex in the lake. However, the date was relatively early in the coastal area; 2 Lake
Taihu could be divided into four types of areas with different phenological characteristics. The Type I area was
mainly located in Gonghu Bay, eastern coast and the central part of Lake Taihu, where the fluctuation of Chla
concentration (50~60 pg/L) was gentle, the number of blooms was the lowest, the start date was the latest, and
the duration was the shortest. Type Il area was mainly distributed along the western coast, with the violently
fluctuating Chla concentration (50~90 pg/L), the most frequent blooms, the earliest onset, and the longest
duration. Types III and IV were the transition areas. The former was mainly distributed in Meiliang Bay,
Zhushan Bay and their exits, while the latter was mainly located in the southern coast and central lake. (3 The
response of phytoplankton phenology to LSWT changes was affected by the level of nutrients. When the nutrient
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level was high, the promotion effect of LSWT on phytoplankton growth was more significant. The increasing
trend of inter-annual LSWT had obvious influence on the advance of phytoplankton phenology and the increase
of biomass. On the contrary, the effect of LSWT on the growth of phytoplankton was weakened.

Key words: Lake Taihu; MODIS image; phytoplankton; phenology; temperature of water surface; characteris-
tics; temporal-spatial variation; response
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Fig. 1 Geographical location and in-situ samples of Lake Taihu
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