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The Spatial and Temporal Dynamics of Chlorophyll a Concentrations and Its Relationship with Phosphorus in
Lake Dianchi

CHEN Yong—chuan , TANG Li , ZHANG De-gang, ZHOU Jun, LI Jie

(College of Resources and Environmental Science, Yunnan Agricultural University, Kunming 650201, China )

Abstract: Phosphorus (P) is important to algae growth, causing eutrophication of Lake Dianchi. To study the effect of P on algae growth and
the relationship between the spatial and temporal distribution of algae growth and P concentration in Lake Dianchi, the dynamics of chloro—
phyll a (Chl a) concentrations, total P and soluble P concentrations at different water depths in five representative sites of Lake Dianchi,

Haigeng, Dounan, Luojiacun, Xinjie, and Kunyang from May 2003 to May 2004 were monitored. The results showed that, the average concen—
tration of Chl a in Lake Dianchi ranged from 12.33 to 39.28 mg- L™ with a trend of higher in summer and autumn, and lower in winter. But the

peak time and concentrations were different among the five sampling sites. The Chl a concentration in different water levels ranged from 6.04
to 72.70 mg+ L™ with a trend of higher in surface and bottom layers, and lower in the middle layer. The average annual variations of Chl a con—
centrations in the five sampling sites were 7.00~72.70, 9.20~63.89 and 6.04~58.06 mg-1.”", in surface, middle and bottom layers, respective—

ly. During the peak time of algae growth, the Chl a concentration was higher in the surface layer compared to that in middle and bottom layers,

but the annual variations of Chl a concentration in different water depths had no significant difference. Among the sampling sites, the Chl a
concentration was the highest in Haigeng, averaging 31.81 mg+L™ (ranging from 11.34 to 72.70 mg+L™), followed by Luojiacun, Kunyang,

Dounan, and Xinjie with the average Chl a concentration 20.90, 20.85, 19.45 and 17.15 mg L™, respectively. The Chl a concentration in
Xinjie was the lowest with an average of ranging from 6.04 to 28.06 mg+L™". The Chl a concentration positively correlated with the annual
variations of total P concentrations in Lake Dinachi, and positively correlated with total P and soluble P concentrations in spatial variations.
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Figure 1 Sampling and monitoring sites in Lake Dianchi
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Table 1 Annual variation of chlorophyll a concentration in Lake Dianchi (mg+L™")

ARAPPFAE variation character %)= surface 12 middle JiCJZ Bottom
AT Annual average 22.56+12.69 20.51+8.95 23.02+10.76
4F7%4k Annual variation 12.60~39.28 12.33~31.73 12.99~30.82
e RfH  Maximum 72.70+0.00 63.89+12.29 58.06+0.00
fx/IME  Minimum 7.00£1.35 9.20+1.06 6.040.71
FrHERR S Variance 56% 44% 47%
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Figure 2 The dynamic of chlorophyll a (Chl a) in water in different

sites of Lake Dianchi
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Table 2 The spatial dynamic of Chl a in water from different sites of Lake Dianchi (mg-L™)

IKARZIR i3 ] LEO B ELBH
Layer of water Haigeng Dounan Luojiacun Xinjie Kunyang
x)= 32.32+17.39a 19.66+7.53b 22.36+11.66b 17.24+4.76b 21.23+14.15b
B 29.30+13.76a 18.74+5.79b 19.41+7.26b 15.98+3.95b 19.13+4.97b
)2 33.81+14.37a 19.95+7.58b 20.79+6.85b 18.23+4.92b 22.32+10.83b

11 :SPSS 1 LA, 22 5 MEAE 0.05 7K1 8k [Rl— 2 YO [ DX 3l A
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