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Analysis of variation and driving factors of total phosphorus in Lake Taihu, 1980-2020 "
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Abstract; As an important component of the material and energy cycle of lake ecosystem, phosphorus is commonly used as an im-
portant control index of lake eutrophication. To probe into the relationship between eutrophication and human activities in Lake
Taihu, and to grasp the spatiotemporal variation of total phosphorus (TP) concentration and its driving factors, this paper collected
the data of TP concentration in Lake Taihu (1980—2020) from Taihu Basin Authority, and analyzed its spatiotemporal and annual
variations characters. The results show that at the beginning of rapid economic and social development in the 1980s, wastewater dis-
charge and the load into Lake Taihu increased accordingly with the rapid development of consumption of industrial and tertiary pro-
duction. As a result, the TP concentration of Lake Taihu grew sharply from 1985 to 1995, reached a peak in 1995, then declined
gradually with the incessant implementation of control and protection measures, and finally entered narrow fluctuation after 2009.
The spatial distribution of TP concentration in different periods reflected pollutants inputs into Lake Taihu. The driving factors that
may affect TP variations in Lake Taihu in 1980-2020 were further discussed, i.e. the impacts of wastewater discharge and water
yields for economic and social development, TP concentrations within inflow rivers, external TP load, cyanobacteria bloom, water
temperature, the changes of macrophytes area, sediment release, residence time etc. The results indicated that the increases of TP
load, cyanobacterial blooms and water temperature, and the shrinkage of macrophyte area are the main factors causing TP concen-
tration increase in Lake Taihu in recent 10 years. Statistics revealed that during 2008-2019, the net TP load of Lake Taihu in-

creased by 33.9% as compared with that of 1998—2007. Moreover, the residence time of whole Lake Taihu shortened by 17.7% in
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the past 10 years, which probably counteracted the adverse effects affecting the TP concentration increase in Lake Taihu. There-
fore, targeted measures such as source control and pollution intermission, water resource saving and emission reduction, water re-
sources regulation, ecological restoration and dredging of contaminated area should be actively carried out in the near future govern-
ance in order to achieve better TP concentration control effect in Lake Taihu.
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Fig.1 The layout of in monitoring stations in Lake Taihu in different periods
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Fig.2 Changes of the annual average TP concentration of Lake Taihu from 1980 to 2020
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Fig.3 Temporal and spatial changes of TP concentration in Lake Taihu
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Fig.5 The relationship between annual GDP per capita and industrial water consumption in

Lake Taihu Basin from 1980 to 2019
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Y TP P39 8 5 0.187 mg/L, Wi 355 F 2008 4F [6 45 B ftt 2 CR W1 K PR B 25 4 0A BLAA D7 %) P iy
0.12~0.13 mg/L. PRI AT IR TP ¥R 6k 1 1A R HTVR LA A1 , T 4 S R K s HE R /0 3 375 7K B HE i
18 2G4 15 75 K Ak B HE R AR v

25 TR, I TP He S AR A5 2 Bt S R KT R B A 7 A 0 O SRS AL B O B
BH R BEAE R S A B T 7K B RAIK T |3 248 5 75 /K A BRHE RORR M R AR TP e JE g e

70~ = RUWAKAE  —— T ADK S - EFEAKEL - TPRIE (4

60 —0.12
50+ —0.10
X
B =
3 a0 Jo0s 3
40 3
2 30k {006 &
B \»
201 —0.04
10 -M-O‘OZ

0 1 1 1 1 1 1 1 1 1 1 1 1 0
1980 1990 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 4
P 7 1980— 2019 AR KA K Z544 55 K W) TP # JBE A9 5C 2

Fig.7 The relationship between water-using structure in Lake Taihu Basin and

TP concentration in Lake Taihu from 1980 to 2019
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Fig.8 The relationship among the TP concentration of Lake Taihu and the rivers entering the lake and
the TP load entering the lake
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SO, B IHERE T SR L X BEE] A K BRI, AW TP 3R B R R R S (H ] TP 7
Ff IS T B3, 1998 — 2007 4F KIIAE AW TP fm4{E R 1658.3 1, 15 AW TP 1 faf ¥ {E Ky 1144.7 ¢, 1
2008— 2019 4E K WIAE AW TP AT 4ME A 2159.8 t, AW TP HAFHI{E 4 1533.0 ¢, iAW B L, J5# A
1 TP SRR RGN T 30.2% (4 AW TP G4 1 33.9%.
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Tab.1 The amount of water inflow into Lake Taihu from 1999 to 2020

AEAy 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
AWK/ (f2 m*) 108.2 91.6 83.3 1043 1064 814 79.1 73.8 88.9 98.5  107.7
Ay 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
AWK (f2 m?*) 118.8 108.8 109.0 89.0 105.6 119.1 159.9 111.1 114.1 126.1 122.6
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Tab.2 Changes in related factors of TP concentration in Lake Taihu during 2000-2009 and 2010-2019

B K TP e g/ AW TP e/ AW TP fifi/ W5 s/ 12—2 A KK
= (mg/L) t { (77 cells/L)  FdkiE/C JE91/d
2000— 2009 4 0.079 1771.6 1324.7 591 6.07 199.6
2010— 2019 4¢ 0.077 2154.6 1509.6 5913 6.61 164.3
AR/ % -2.5 21.6 14.0 900 8.9 -17.7
4 2518
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