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Regional Heterogeneity of Lake Eutrophication Effects in China
CAO Jin-ling', XU Qi-gong'*, XI Bei-dou'?, LI Xiao-ping’, YANG Liu-yan*, JIANG Li-wen’, WEI Zi-min®,
WU Xian-hua’

(1. Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2. State Key Laboratory of Environmental Criteria
and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 3. State Key Laboratory of
Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China; 4. State Key Laboratory of Pollution Control
and Resource Reuse, School of Environment, Nanjing University, Nanjing 210093, China; 5. School of Civil Engineering and
Architecture, East China Jiaotong University, Nanchang 330013, China; 6. College of Life, Northeast Agricultural University, Harbin
150030, China; 7. Yuxi Research Center for Eco-environment Sciences on Plateau Lakes, Yuxi Normal University, Yuxi 653100,
China)

Abstract; Although biomass of algae (Chl-a) were in variant levels between different lake regions in China under the same nutrients
conditions, it demonstrated that efficiencies of TN/TP used by algae had regional differences. In order to clarify the differences, curve
estimation in SPSS was used to analyze the linear relationship between lg Chl-a and lg TN/lg TP. The slopes of these linear equations
were identified as the efficiencies of TN/TP used by algae. The slopes of linear equations from Mengxin Plateau, Yungui Plateau,
Northeast Mountain-Plain, lower reach of Yangtze River Plain and North Plain were 1.002, 0. 817, 0.761, 0.545, 0.250, orderly.
The efficiencies of TN used by algae ranged from the highest to the lowest were lower reach of Yangtze River Plain, Yungui Plateau,
North Plain, Northeast Mountain-Plain, Mengxin Plateau, and the slopes of linear equations were 1.401, 1.058, 0.447, 0.239,
0. 099, respectively. Consequently, in Northeast Mountain-Plain, Mengxin Plateau the efficiencies of TP used by algae were higher
than those of TN, and in Yangtze River Plain, Yungui Plateau, North Plain, the efficiencies of TN used by algae were higher than
those of TP. On the other hand, in order to describe the effects of algae on transparency in different lakes, the relationships between
Chl-a and SD were analyzed. The results showed that in Yungui Plateau the effect of algae on transparency was the most obvious as the
variation of SD explained by Chl-a was the highest, and Northeast Mountain-Plain, Mengxin Plateau and North Plain followed.
However, in lower reach of Yangtze River Plain, the relationship between Chl-a and SD was not significant.

Key words: regional heterogeneity; eutrophication effects; Chl-a; transparency; total nitrogen (TN) ; total phosphorus ( TP)
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in different lake regions
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Table 1  Statistical parameters of TN in different lake regions ( data used in June, July, August, September, 2008-2011)

WX I R N (SR ZRAG - L BERR e =0
FEAL A 396 142 116 712 184
F-HE/ mg-m 2. 809 4.835 0. 986 1. 196 3.721
PALE/ mgem 3 2.310 2.568 0.710 0. 600 2.975
B i 2 1.565 3.956 0. 873 2.102 2.429
FrfEiR 2 0.079 0.332 0.081 0.079 0.179
T IR T R PEA WA B S SR AR AT Chl-a/TP(TN) /E R PEH 15 0 e 2 0F 8 35 4 o A
FL DI RO 5T 45 R e B 1 2 20 0 AR T ik P ESSEiL

FZ2AWAR AR B g o B, 15 2
LN IUES 3 Gy E S - (U AT w 00 SN N
WS4 Chl-a ¥R 55 F2 Y TN, TP A9 AH ¢ PE RN

BRYRS EFIAEY) AR YR (LA Chl-a R) Z
(] ) 5 28 T LA E W 80 TF KA 8 90 1 B R A 57

U DRSS FE I, Chl-a FOWE 5142 A



1780 S 3%
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Table 2 Statistical parameters of TP in different lake regions ( data used in June, July, August, September, 2008-2011)

WX RALH R R e F AR5 - Ll =5t R ES =
FEA KA 481 107 116 684 186
A/ mgem 0.372 0. 894 0.072 0. 067 0. 072
A%/ mg-m 3 0.210 0.307 0. 068 0.026 0. 044
Bt 22 0. 482 3.255 0. 042 0.127 0.091
brifEiRZE 0.022 0.315 0. 004 0. 005 0. 007
A R AL 1.295 3.639 0. 587 1. 900 1.268

F3 AEMERMEE a(Chl-a) B4EiTE (2008 ~2011 4£6,7.8,9 1)
Table 3 Statistical parameters of Chl-a in different lake regions ( data used in June, July, August, September, 2008-2011)

WX KL T P AL i ZRAE I L =5 R £ =
FEA KA 483 87 67 491 155

- {E/ mg-m 3 25.299 20. 103 15.788 23.091 8.558
A/ mgem 12. 000 8. 690 12.337 14.313 3.927
T 1 O 2 41.394 32.068 12. 690 32.524 10.915
FrifEiR 2% 1. 884 3.438 1.550 1.471 0.877
5 R AL 1. 636 1. 595 0. 804 1. 409 1.275
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Fig. 2 Ecological effect of TP on algae in different lake regions
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