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Spatial-temporal variations of aquatic environmental factors and their influences to algal
blooming in Lake Chaohu

WANG Shuhang, JIANG Xia & JIN Xiangcan
( Chinese Research Academy of Environmental Sciences, Beijing 100012, P. R. China)

Abstract; In order to understand the interactions between environmental factors and the algal biomass in Lake Chaohu, those rela-
tively important environmental factors to alga biomass were extracted. Based on monitored water quality data of Lake Chaohu in
2008, cluster analysis, discriminate analysis and the recognition of pollution feature were carried out to reveal the relationships be-
tween water environment factors and algal biomass. Results suggest that the Lake Chaohu can be divided into severe polluted area,
moderately polluted area, and mildly polluted area from west to east. The Chl.a and dissolved total nitrogen are the indicative fac-
tors describing the significantly spatial difference in water environment. The sequence of pollution classification for all the monito-
ring sites are as follows: Nanfei river inlake area > Shiwuli river inlake area > Tangxi river inlake area > West lake center area >
Paihe river inlake area > Hangbu river inlake area > Zhongmiao area > Zhaohe river inlake area > Bakou area > East lake center area
> Ship factory > Zhonghan town area. The screened important environmental factors to algal biomass vary with seasons. TP, TN,
temperature, NO; -N and NH," -N are closely related to algal biomass all the year round.
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Fig. 1 Sampling sites of Lake Chaohu
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Fig. 3 Annual mean value variations of spatial significant different factors in different groups
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Fig. 4 Seasonal variations of water environmental factors of Lake Chaohu
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Fig.5 Comparisons of principal component scores between different monitoring sites in Lake Chaohu
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Fig. 6 Comparisons of principal component scores between different months in Lake Chaohu
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Tab. 2 Correlationship between water environmental factors and algal biomass of Lake Chaohu

HT Chl.a T pH cD sD DO CODy, BOD, NH;/-N TP NO;-N DIN N
Chl.a 1

T 0.46 ™ 1

pH 0.05 0.16 1

CcDh 0.37*  0.42* 0.03 1

SD -0.19% -0.48™ 0.28™ -0.19*% 1

DO -0.447 -0.74™ -0.17" -0.48* 0.13 1

CODy, 0.26™ 0.12 0.13 0.44™ 0.07 -0.36" 1

BODs 0.26 " -0.07 0.06 0.35* 0.35* -0.30" 0.43™ 1

NH-N  -0.06 -0.32* 0.19" 0.31* 0.35* 0.06 036" 0.26" 1
TP 0.47* 0.18* -0.03  0.66* -0.10 -0.40* 0.58* 0.51* 0.32% 1
NO;-N  -0.08 -0.36" 0.06 0.11  0.497 -0.03  0.36" 0.60™ 0.58 0.24™ 1
DTN 0.05 031" 0.20* 0.26* 0.49 -0.10  0.48* 0.57* 0.81* 0.38* 0.84™ 1
TN 0.35" =0.10 019" 0.34™ 0.29™ -0.23" 0.50" 0.58" 0.57" 0.47" 0.62* 0.77"1
* [ARILFEAAR, P <0.05; #x fLERALBIFEM, P <0.01.
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Tab. 3 Stepwise regression results of algal biomass and environmental factors

FN ik MRAE  HAETHE Durbin-Watson
RZx Chl.a=1.94 xT +5.26 x DTN +28.72 x SD —-23.32 0.878 35.778 2.123
Kz Chl.a =34.52 xTP +2.70 x T +5.54 x DTN -46.4 0.887 39.301 1.432
HZ Chl.a =87.92 x TN -54.5 x DTN -38.6 0.874 53.634 2.485
= Chl.a=164.16 x TP +25.92 x TN —4.95 x BODs - 14.57 0.772 15.687 1.979
o Chl.a=155.37xTP +1.94 x T +23.93 x TN -26. 14 x NO; -N 0.696 55930 1271

-24.1 xNH; -N -50.96

ZE BRI AT R R, BUMKIREE A VT 10 AR R 3 =2 70 BN BTG e IX | rp B T e IX RN R s e
X, 855 AR AT A W i S BRIE IR 1 B 2820 [ A D7 i, RO S VLS S VA AL TR 4R LB S0 )
I FT ANERAAE B b AT 5 IVE TS S A 0 5 P i it

4 S 30k

[ 1] Smith VH, Tilman GD, Nekola JC. Eutrophication; impacts of excess nutrient inputs on freshwater, marine, and terrestri-



880

[2]

[8]

[9]
[10]

[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]

[23]

[24]

J. Lake Sci. (#1a445),2011,23(6)

al ecosystems. Environmental Pollution, 1999, 100(1) : 179-196.

Lehrter JC. Regulation of eutrophication susceptibility in oligohaline regions of a northern Gulf of Mexico estuary, Mobile
Bay, Alabama. Marine Pollution Bulletin, 2008, 56(8) : 1446-1460.

Van RW, Kloosterhuis H. Phosphorous sorption in superficial intertidal sediments. Marine Chemistry, 1994, 48 (1) :
1-16.

FEHM, £ HE, PLEE FEHITURYONRDE SR T DERAFRE. BREER:, 2010, 31(4) : 115-122.

£ O, BLE, TR KA R R K - DU ST i FOE S R AR L. b E BRI R, 2000,
29(11): 1158-1163.

Sundareshwar PV, Morris JT. Phosphorus sorption characteristics of intertidal marsh sediments along an estuarine salinity
gradient. Limnology and Oceanography, 1999, 44(7) : 1693-1701.

Smith DR, Warnemuende EA, Haggard BE et al. Changes in sediment-water column phosphorus interactions following
sediment disturbance. Ecological Engineering, 2006, 27(1) ; 71-78.

Ruttenberg KC. Development of a sequential extraction method for different forms of phosphorus in marine sediments. Lim-
nology and Oceanography, 1992, 33(4) . 1460-1482.

XA, £ B, SAIAE. KRWIEON KUY R BESC Bl B A SEmT. FREERMERTSY, 2006, 19(4) : 8-13.
Kowalkowski T, Zbytniewski R, Szpejna J et al. Application of chemometrics in river water classification. Water Research ,
2006, 40(4) : 744-752.

PR, A5, @B, KIS Mo IR IR ) 138 A5 [ R e o REE K AR B 928 T hia ke,
2001, 13(1): 63-71.

U, MR, WER. BHNEWUK BRI AR T AR, 2002, 14(3) : 259-266.

SARAL, BIEEE. WA E R A, R AP EEREERLE L, 1990.

Wl o, fLEOH, /. RIMIR ISR 2 A AR S B M PO WL I2E BT 58, WIARL:, 2004, 16(2) .
163-168.

FE IR B, KA I A7k, dbat: T EIRSERL A T A, 2002.

K. SPSS 11 Geit oM. Jbat At e 7 itk , 2002.

Kowalkowski T. Classification of nutrient emission sources in the Vistula River system. Environmental Pollution, 2009,
157(6) : 1867-1872.

WIR3C, AL, 2 B SARTE S | IO R AR A NERTE G S BRI RO e . A2 ZFR, 2006, 15(1) ; 129-
133.

Astel A, Tsakovski S, Simeonov V et al. Multivariate classification and modeling in surface water pollution estimation. An-
alytical and Bioanalytical Chemistry, 2008, 390(5) : 1283-1292.

WRARIE, B8 K, ZESCHINE. R PEAWE R R A AL R KA. IIEALE, 2008, 20(5) ¢ 681-686.
XUBAFE. FH KRR BRI 2387 SREREhESE, 1999, 12(5) « 36-37.

FEHG, AR, BB M RFEEFRKEIURYAE AR pH T X BERREE 89 SRR I MR, BRI AR5, 2005,
18(1) . 53-57.

Carignan R, Vaithiyanathan P. Phosphorus availability in the Parana floodplain lakes ( Argentina) : influence of pH and
phosphate buffering by fluvial sediments. Limnology and Oceanography, 1999, 44(6) ; 1540-1548.

GARAN, SEIETE, A7 UERE. RBENK A S IR TR IR LR K DGR SR AR RIS
4, 2008, 28(1) : 50-55.



