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Abstract :Input and output pathway, fluxes, characteristics and te mperature-increasing responses of phosphorus cycling in the East
Lake located at the centre of Linhai City, Zhejiang Province , China were analyzed. On the basis of the annual field observation on the
lake , it was indicated that chlorophyll a in water was being increased at the average rate of 0.14 ~0.56pg/ L, the transparence in wa-
ter was being decreased at the average rate of 0.38 ~0.49 m, and dissolved oxygen in water was being reduced at the average rate of
0.21 ~0.71 mg/ L. Relationships between the representative measurable parameters which can reflect the eutrophication potentiality
of a lake and total phosphorus ( TP) in water were set up, thus revealing that a change of phosphorus in lake water can be used to
comprehensively judge the nutrition situation of a lake through forecasting changes in other factors and their relationships . This work
can thus provide a scientific basis for decreasing eutrophication and improving water quality of lakes .
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Table 1 ~ Total phosphorus in water of the East Lake in Linhai City,
Zhejiang Province / mg= L™ ' s ,
1 2 3 4 5 6 ,
2000  0.313 0.298 0.303 0.321 0.299 0.317 0.309
2001 0.329 0.301 0.313 0.342 0.298 0.324 0.318 ’
2002 0.333 0.312 0.307 0.353 0.303 0.343 0.325
2003 0.345 0.326 0.298 0.367 0.312 0.354 0.334 “
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Fig .1
ecosystem of Linhai City( values in parenthesis are relative

ratios between cycling fluxes of phosphorus in the lake)
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Cycling mode of phosphorus in the East- Lake aquatic
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Table 2 Concentration of chlorophyll a in the East Lake water
of Linhai City /pg* L™
1 2 3 4 5 6

2000 0.143 0.134 0.139 0.149 0.135 0.146 0.141

2001 0.149 0.137 0.148 0.156 0.136 0.151 0.146

2002 0.151 0.144 0.141 0.167 0.141 0.159 0.151

2003 0.157 0.151 0.138 0.183 0.144 0.165 0.156
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Fig.2  General correlation relationship between chlorophyll a
and total phosphorus in the East Lake water of Linhai City
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Table 3 Annual relationships between chlorophyll a
and total phosphorus in the East Lake water of Linhai City
n R? p
2000 Chla=0.584[ TP]- 0.0393 6 0.984 < 0.005
2001 Chla=0.447[ TP]+0.0042 6 0.905 < 0.005
2002 Chla=0.504[ TP]+0.0135 6 0.963 < 0.005
2003 Chla=0.589[ TP]+0.0403 6 0.920 < 0.005
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Table 4 Changes in the transparence of the East
Lake water in Linhai City/ m
1 2 3 4 5 6
2000 0 .45 0.60 0.50 0.40 0.57 0.42 0.49
2001 0.39 0.53 0.46 0 .41 0.54 0.39 0.45
2002 0.31 0.47 0.53 0.36 0.51 0.37 0.43
2003 0.28 0.37 0.51 0.32 0 .48 0.31 0.38
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Fig .3

ansparence and total phosphorus in the East Lake water of Linhai City
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Table 5
phosphorus in the East Lake water of Linhai City

in the recent 4 years

General negative correlation relationship between the

Annual relationships between the transparence and total

n R? r
2000 Sec= - 8.07[ TP]+2.98 6 0.941 < 0.005
2001 Sec=-3.58[ TP]+1.59 6 0.797 < 0.005
2002 Sec= - 3.76[ TP]+1 .65 6 0.745 0.01
2003 Sec= -3 .27[ TP]+1 .47 6 0.811 < 0.005
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Table 6 Changes of dissolved oxygen in the East Lake
water of Linhai City / mg* L'
1 2 3 4 5 6
2001 8.23 8 .46 7.98 7 .01 9.11 7.54 8.06
2002 7.69 798 7.29 6.05 8.87 6.23 7.35
2003 7.53 7.98 8.54 535 7.45 5098 17.14
7 1995 ~ 1999 / mgeL"!
Table 7 Relationships between dissolved oxygen and total phosphorus

in the East Lake water of Linhai City in 1995 ~1999 / mg* L~ !

1995 1996 1997 1998 1999
TP 1.59 1.13 0.998 0.427  0.313
DO 4.64 4.57 5.13 6.33 8 .42
3
b
s a-
9
b
2
(1] , , BB [ M].
, 2000 .
[2] , [ M].
, 2001 .



142

25

[3]

[1o]

(]

[12]

Zhou Qixing , Gibson C E, Foy R H. Long-term changes of ni-

trogen and phosphorus loadings to a large lake in north- west Ire-

land [ J]. Water Research, 2000, 34(3) : 922 ~926.
[J71. , 2000, 21(1) : 53 ~56.
[J71. , 2000, 9(1) : 65 ~69.
, . [JI.
, 2000, 21(3) : 98 ~100.
[J1. , 2000, 22(1) : 35 ~36.
[J71. , 2003, 24(2) : 46 ~49 .

1. ,
2000, 19(1) : 35 ~37.
Zhou Qixing , Gibson C E, Zhu Yinmei. Evaluation of phospho
rus bioavailability in sediments of three contrasting lakes in China
and the UK [ J]. Chemosphere, 2001 , 42(2) : 221 ~ 225 .
Livingston R L. Eutrophication Processes in Coastal Systems :
Origin and Succession of Plankton Blooms and Effects on Sec-
ondary Production [ M]. Boca Raton: Lewis Publishers, Inc.,

2000 .352.
Arhonditsis G, Eleftheriadou M, Karydis M, Tsirtsis G. Eu-

[13]

[17]

[18]

[191]

trophication risk assessment in coastal e mbay ments using simple
statistical models [ J]. Marine Pollution Bulletin, 2003 , 46(9) :
1174 ~1178 .
Strom T E, Klaveness D. Hunnebotn: a seawater basin trans-
formed by natural and anthropogenic processes [ J]. Estuarine,
Coastal and Shelf Science , 2003, 56(5) : 1177 ~ 1185 .

, ) [ M].

, 2001 .

Christian G D. Analytical Chemistry [ M].

Wiley & Sons, 2003 .848 .

New York: John

Zhou Qixing , Zhu Yinmei. Potential pollution and recom mended
critical levels of phosphorus in paddy soils of the southern Lake
Tai area, China[J]. Geoderma, 2003, 115(1 ~2) : 45 ~54.

Squires M M, Lesack L F W. The relation between sediment
nutrient content and macrophyte biomass and com munity struc-
ture along a water transparency gradient among lakes of the
Mackenzie Delta [ J]. Canadian Journal of Fisheries and Aquatic

Sciences , 2003, 60(3) : 333 ~ 343 .

B

CO, CH, [J]. , 1999,
19(1) : 11 ~15.
National Research Council. Clean Coastal Waters: Understand-

ing and Reducing the Effects of Nutrient Pollution [ M]. New

York : National Academy Press, 2000 .





