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Research on Seasonal Variation of Self-purification Ability for Small Shallow
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Abstract Seasonal variations of self-purification ability for small natural shallow lakes in South Lake Taihu were investigated. The
results showed that seasonal difference of self-purification of permanganate index total nitrogen TN  ammonium NH, -N  nitrate
NO; -N total phosphorus TP  chlorophyll Chl-a in small shallow lakes were remarkable. Effects of self-purification were better
in spring and winter and were worse in summer by NH,” -N and NO, -N and in autumn by TP and Chl-a. Organic pollution was light
TN and TP pollution were seriously in four seasons. Concentrations of TN and TP brought a well condition to algae growth and lakes
were eutrification easily by the limiting factor of phosphorus. Concentrations of Chl-a were showed that lakes were eutrophic in summer
or autumn and mesotrophic in winter or spring. Growth and blooms of phytoplankton impacted water quality and self-purification of
lakes. Species and quantity of aquatic plants were the main factors to affect the change of pH and dissolved oxygen DO  and loss of
fertilizer and domestic wastewater were the main reasons for high nitrogen and phosphorus concentrations in lakes. Organic nitrogen was
the main portion of TN by using excessive organic fertilizer in summer NO, -N was the main portion in other seasons. The principal
component analysis result showed that the three principal components of self-purification ability were phytoplankton factor water
temperature pH permanganate index and Chl-a  farm drainage factor pH DO and TN  nutrient factor TN and TP . The cluster
analysis result showed that the water quality of four seasons in 11 sampling sites of three lakes could be divided into two categories
first in spring autumn and winter second in summer. This was caused by the temperature changes and agricultural drainage. Water
temperature and pH were used to calculate the concentrations of permanganate index TN TP Chl-a by linear equations which
improved the quick prediction ability in locale.
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Fig. 1 Map of studying area
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Table 1  Parameters of each lake
x 10*/m? /m x10*/m’
29 2.0 58
40 1.5 60
12.5 1.2 15
1.86 ~2.02 m
3
1.2
2007 4 5 9 11
2008 1 3 13 00 ~15 00.
4C 3 h
¢ pH DO
Yellow Spring
TN
NH, -N NO; -N
TP
Chl-a
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Table 2 Correlation among water quality indices
TN NH, -N NO; -N TP pH DO Chl-a
1
-0.339
0.158
T 1
N 0.566 "
~0.415 =
0.196 0.674"*
-0.777*" -0.268
NH,"-N 0.293 0.644 !
0.421** -0.639""
-0.396" 0.931"" 0.524**
0. 089 0.940* * -0.379
NO; -N -0.316 -0.230 -0.627" 1
-0.385 0.913* " -0.814""
0.888"* -0.252 0.290 -0.378"*
-0.823"" 0.115 0.786" * 0.117
w 0.735** 0.376 0.224 -0.151 !
0.689** -0.113 0.236 -0.068
-0.344 0.011 -0.355 -0.059 -0.272
0.742** 0.221 -0.598"* 0.112 -0.787**
pH 0. 005 0.097 0.163 -0.095 0.143 !
0.569** 0.214 -0.123 0.329 0.642* "
-0.533"" 0. 053 ~0.460" 0.012 -0.474" 0.908 * *
0.816 " 0.262 -0.749" " 0.182 -0.850** 0.962**
bo 0.022 0.129 0.024 0.206 -0.113 0.819" " !
0.293 -0.609 " * 0.845" " -0.759* " 0. 166 -0.161
0. 055 0.033 0. 455 0. 024 0.078 0. 075 0. 004
) 0.755** -0.265 -0.718** -0.213 -0.824"" 0.593* 0.661*
Chl-a 0.578* 0.569 * 0.312 -0.167 0. 363 -0.120 0.282
-0.079 0.455" -0.461" -0.491" 0. 030 0.393* -0.430"
1 * p<0.05 # p<0.01  Chl-a
n=22 n=11 Chl-a n=4 n=11 n=22
NH,-N DO NH, -N *
NO, -N DO TN TP
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Table 4 Expression of main water quality indices

RZ

n=7 /% n=7 /%

@ =0.042¢ +0.45 pH 0.984
@ TN =0.137 pH 0.924
@ TP= 0.672t+7.2 pH /1000 0.913
@ Chl-a=0.759¢-1.033 pH 0.786

9.44 17.57
28.09 16.93
23. 84 18. 41
15. 62 24.36

N P ™ TP
NO0.2mg- L' P 0.02mg L'
P . Chl-a
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