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Abstract: This paper explores the influences of human activities and environmental factors to phosphorus (P) loadings in Lake
Taihu, and further reveals the migration and transformation patterns of P across different mediums. To this end, the total phosphor-
us (TP) distribution characteristics were firstly investigated in surface water, overlying water, pore water and sediments, and fur-
ther, the TP exchange characteristics and its influencing factors were analyzed, taking the main inlet-lake-areas such as the Zhush-
an Bay, the western coastal area, the southern coastal area, and the main outlet-lake-area of East Lake Taihu as study objects. The
TP concentrations in surface water and overlying water was basically equivalent in those study areas, with an average concentration
of 0.10 mg/L. Whereas, TP concentrations between the overlying water and the pore water showed large differences; the average
TP concentration in pore water reached seven times of that in the overlying water. The TP content of surface sediment was about
474-2160 mg/kg. In those study areas, TP tended to be adsorbed into sediments rather than to be released from sediments, and

the characteristics of sediments as " sink" were obviously stronger than those as " source" . Also, the P retention capacity was found
highly dependent on iron concentrations. Spatially, the degree of P pollution in the inlet-lake-areas was significantly higher than
that in the outlet-lake-areas. Main inlet-lake-areas, e.g., Lake Zhushan and the western coastal area showed greater potential risks
of TP release from the sediments. However, external P input was still more prominent than that of internal P loading for Lake Zhus-
han; thus, measures such as source control and pollution interception should be highlighted for those areas. Whilst, for the western
coastal area, apart from the external P loading reduction, the potential risks of internal P loadings should also be concentrated. Ad-

ditionally, for the surrounding region of the southern area, the relationship between future economic development and wastewater

« 2021-11-12 Yirf ;2022-02-05 W& vk
wx IAFVEH ; E-mail ; caimei@ tha.gov.cn.



1494 J. Lake Sci.(#3a#2) ,2022,34(5)

discharge loading should be comprehensively considered and properly handled.

Keywords: Lake Taihu; phosphorus; different areas of Lake Taihuj surface water; overlying water; pore water; sediments
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Fig.1 Location of sampling sites in the study area of Lake Taihu
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Tab.1 Comparison of TP characteristics in the study area with other lakes

WX F)2K TP ¥/ (mg/L) FEVIBY TP £kt (me/ke)
T (AAFFT K 0.03~0.20 474~2160
TR gz g L2 0.03~0.18 482 ~982
G Ehy Il 0.05~0.10 578814
g 2027 0.08~0.17 631~ 1403
i 282 0.09~0.19 263~1194
P01 0.03~0.10 897 ~2951
FreE 0.10~0.23 344-915
WA 3 13433 0.05~0.43 438 ~695
TELY L3637 0.02~0.72 1625~ 1765
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Fig.2 Characteristics of TP concentration in

different media at differentsites
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Fig.3 Distribution characteristics of TP at the sediment-water interface in the study area
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XIS, 2 BRI 1 XA MR AR D, AR Rl B V55 Y 0 32 K X, HLV e XK AR
ST, UK AT T 2 S HAT 1R M R 2 R e J4y i ™, B A otk ) W R i, ST o
U YU —K T T RS A 8, DA I PR ARG s 1 0 X TP ¥ e R
2.3 B 5 HMigsRrE X E S T

AT, FRZKR pH AR AP AR Bl M | 355 B BE IR 1K ( <0.5 m) ; DO MR FEH T, ah B b6 1 28 A 1
KRS X Ik DO WREEIRAK (<5 mg/L) (F£2). REZKAHIFYEN, LK JAIERK COD i B A7 i I 4
K, [RIBEIK COD ¥ B 4 i35 51.00 mg/L, Ji FHLER S V 28, MG A B [l ab TRk A2 (10— 11 ) L=
FIZ/K p(Chl.a) B = HLAS WEE K, foe i (B S BUAE A2 L0 B22 Jp Sk sl s, 34 169.40 we/L,J12 #1115 Al
J13 I A 409y 112.85 F1 110.30 we/L, Higx i Chl.a HREETE 10~35 wg/L Z[A]. A ORP FiI Fe™ 35,
VIR Bk 2 B IR 5R.
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Tab.2 The range of physical and chemical characteristics of different media in the study area

P £zt ¥, I Eisun L
FEK SD/m 0.23~0.45 EEK ORP/mV —43.00~444.00
DO/ (mg/L) 8.07~9.24 DO/ (mg/L) 4.86~7.50
pH 8.04~8.47 pH 7.46~8.86
COD,,/(mg/L) 3.37~6.67 COD/ (mg/L) 7.00~33.00
Chl.a/(pug/L) 13.55~169.40 TOC/ %o (0.80~2.30)x1073
T Ak pH 7.10~8.40 RIZVIRY pH 7.13~8.56
ORP/mV 63.00~269.00 ORP/mV -146.50~-2.00
Fe**/(mg/L) 1.79~9.36 Fe**/(mg/kg) 3249 ~10394
TOC/ %o (0.80~4.80) x107 oM/ % 0.96~2.85
COD/ (mg/L) 17.00~51.00 AVS/(mg/kg) 49.30~232.00

HASRHEIM I, Ak b2 TP 3k B2 9 R 780 B 2 T LRI (BRJZ /K> BBk > 18] Bk > TLRA ) (1
4) LT [ K R TP R EER N R B2 B0 = 2% BARTI S, RIZK T TP 3R BEA LS [ 3R 45 h Y
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Fig.4 Correlation results of TP and other parameters

TRy Chla W FES B /KRITE] BRK Hh A TP e B ) S i 5 156 (P<0.01) , R* 43524 0.916 Fil
0.832, 5FZ/KMEZVIEY 1Y TP ¥ B 52 52134 (P<0.05) ,R* 4351 0.740 F10.750( 32 3). Chl.a AT %
AE KA TR IAATE ) 0 LR i, R TR T Pk 2 5 Chlla W 14 22 0 8 bl S 2 HH O, T R a0 I 8 R i vk 4
TR WA, —TT T, TP W BERE R M A0 1 3260 K KA R (e X s 2B KA TSR I B o g YL S —
J5 U, K AREEZE I 534 4 Jm AN ) DX IAS ) A0 5 4 TP e B A 52 0, 85 %% B2 86 2 (K A ) £ 1310 B XTI 5
¥, AR Ep kg —".

DX FRAE RIS ) 8 Bl 2 RN TP Vi Ji AT B (ARG (38 3) , &2k CODy,, 55 TP k& 4l 2%
A5G, R* 1K 0.926; /K COD Fl_-%E/K TP LI A1 K TP ¥ 4% 8 2 4156 (P<0.01) ; AR K COD )
JEIK TP | FADK TP LI RIBRIK TP H R 8 EAH 5 (P<0.01) . GiBAE A K AR AE RN EEEFR TR
— HG IR TS U I A KR R S, R R B IR BR g S [N T 2 —. WA BT R W T
T AP AEAE R BB, X Fh S e TURR Y BTG A P A 3 B 00, LA K 32 e R R 11, 3 2 T 1 5 3k VA
IR B 2 1 IEAH DG SE &R

IATEI B AR TR Hh Fe™ e R _E K AR of TP e B (B S T, AN BT 93 K I8 W ¥ A i
AR TR KA 5 TR R SR B T 5 5 e B, AL UURZ BBl 4 A B T 23 B2 pHL 3 I [ A1, ke
pH Xt F K ARTTR BB R R o6 EH 2. X 53R 3 P2 pH 5 TP B E MM FRIE—8. B A5
Xt pH SRR 5 2 M T R B 2 2 K BRIE Bl R b Bk s, T AR ol 2 B iy 5 T 2 pH
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SN YA ofs A HUBEAT A 5 M 0, AR SR PR 5 /K A DL 3l , 178 R Tl Ak 5 VA R, 4 A 200 T 240 M v
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Tab.3 Correlation between TP and other indicators in different media in the study area

FKIZK Rk [ Btk kALY
TP SD pH  CODy, Chla TP pH CoD TP pH COD  Fe?t TP FeZ

TP(FJZ/K) 1.000 0.620 0.771* 0.926 ** 0.740 * 0.838 ** 0.771* 0.630  0.629 0.774** 0.774** 0.545 0.510  0.462
TP( L3K)  0.838* 0.600 0.859 ** 0.624  0.916** 1.000  0.952** 0.794 ** 0.698 * 0.696 * 0.875** 0.855** 0.709 * 0.659 *
TP([AIER/AK) 0.629  0.571 0.835* 0.603  0.832** 0.698 * 0.658*  0.765** 1 0.631  0.744* 0.393  0.460 0.543
TP(PiEM)) 0.510 0.422 0.544  0.347  0.750* 0.709* 0.707* 0.710* 0.460 0.589  0.525 0.705* 1 0.940 **

o RN, P<0.015 + 7R W AR, P<0.05.

2.4 NEFEFHTHXBERE M

AR EL 4 1 AR A BIHETS 1. 2018 4F  AJSIYATTE TP ¥ B 5 A5 XS W] A Ji o TP e B 2 AL it
{25 ] — 3P, 22 I IS p (TP ) 7E 0.21~0.25 mg/L 22 [ , 45 T i 35K T 25451, B8 w THET
X (F4). TGRSR X AMIAE p(TP) 7E 0.04~0.20 mg/L 2 8], ¥I{E AL T 35 203 18 Hb 22K I Zpm e , (03
JIE A I A AR EREE AR 2020 AF KA CHIVA S SR AR SR - T AR EII IX R LB SR @) (2020 ARRR) ) TR
FEIE(E (0.029 mg/L) . g #BHIX AWIRE p(TP) #£ 0.06~0.15 mg/L 2 [A] , ¥ {H I B MK T 2shrik, 2
FWEANWITE oK B A 1 X (3R 4)

4 AWIREEFIA WX p (TP) BXF L

Tab.4 Comparison of p(TP) between the river into the lake and the lake area into the lake

- A1 PEABHT R X BRI X
Sy
i ¥fH VLl ¥MH JE R ¥fH
AWATIE/ (mg/L) 0.21~0.25 0.23 0.04~0.20 0.15 0.06~0.15 0.10
WX FZIK/ (mg/L) 0.14~0.15 0.15 0.15~0.20 0.17 0.05~0.08 0.06
K/ (mg/L) 0.17~0.19 0.18 0.07~0.19 0.13 0.04~0.10 0.07
[E] K/ (mg/L) 0.68~2.07 1.38 0.88~1.03 0.95 0.38~0.54 0.47

VIRW)/ (mg/kg) 1426.67~2160.00 1793.33  606.00~742.50  674.25 549.00~743.00  616.33

N Sl T B S W DX TS R . SRR I, R A S v A A 2 ) S
A3 T L RIS A X0 J12 A2 13 B22 ke J13 Ko o] 3 Sk — 4%, R s ) X R 4 R T Bk — 2%, 7
TR I DX RN R FO VY 12 X 5 JU3A RS B 3R Sy — 285, {H HL 5 R i X AR W 400 (/1 5) . g L RN, 4%
L1388 PG 300 5T 0 0 X 2R ) 3 B A X, 52 A 355 Sl S A R, BRI S BT R A A iR
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Fig.5 Bray-Curtis clustering of TP concentration characteristics at different sampling sites
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