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Analysis of Taihu Lake Basin flood in 2020 and total phosphorus change trend in Taihu Lake//ZHU Wei', LYU
Yi*, XUE Zongpu®, SHI Wei*, JIN Lijun*, SHEN Wei*, ZHANG Yu® (1. Taihu Lake Research Center, Hohai University
Nanjing 210098, China; 2. College of Environment, Hohai University, Nanjing 210098, China; 3. College of Hydrology
and Water Resources, Hohai University, Nanjing 210098, China; 4. Nanjing Hengchuangzhiyun Computing Technology
Co. , Lid. , Nanjing 210098, China)

Abstract: The water volume and total phosphorus data of Taihu Lake from 2000 to 2020 were collected and sorted out.
The the Taihu Lake Basin flood in 2020 and the change trend of total phosphorus pollution in Taihu Lake thereafter were
analyzed and compared with the flood in 2016. The characteristics of flood, phosphorus flux in and out of the lake,
phosphorus concentration in rivers around the lake, phosphorus stock and composition of Taihu Lake were studied, and
the impact of the flood in 2020 on total phosphorus pollution in Taihu Lake was clarified. The results show that the flood
in 2020 did not cause the rebound of total phosphorus pollution in Taihu Lake, and the total phosphorus pollution in
Taihu Lake improved significantly after 2020. Unlike the flood in 2016, the flood in 2020 did not cause an increase in
lake-inlet phosphorus flux. The total phosphorus mass concentration entering the lake in 2020 has decreased by 21.5%
compared to the average value since 2007, which is the main reason why the phosphorus flux into the lake has not
increased.

Key words: total phosphorus; flood in 2020 ; phosphorus flux; water quality pattern; Taihu Lake
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Fig.1 Lake division, channel and sampling

point layout in Taihu Lake
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Table 1 Phosphorus mass concentration in Taihu

Lake and lake regions

Wik gy PURRIE D UL
4{8/ (mg/L) ¥/ (mg/L)

2012 0.070
4 2016 0.087 0.029
2020 0.075 0.024

2012 0.182
A 1117 2016 0.203 0.101
2020 0.136 0.060

2012 0.055
A2 18 2016 0.111 0.038
2020 0.092 0.030

2012 0.055
g 2016 0.072 0.022
2020 0.054 0.017

2012 0.096
PUHRIE R X 2016 0.123 0.036
2020 0.108 0.032

2012 0.072
R TRTR R X 2016 0.086 0.023
2020 0.076 0.020

2012 0.070
WX 2016 0.083 0.031
2020 0.073 0.026

2012 0.036
5 W 2016 0.039 0.012
2020 0.039 0.012

2012 0.037
R 2016 0.052 0.015
2020 0.048 0.010
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Fig.2 Daily water level of Taihu Lake
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Fig.3 Monthly water inflow and outflow of Taihu Lake
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Fig.4 Inter annual water inflow and water exchange
cycle of Taihu Lake
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Fig.5 Monthly phosphorus flux into and
out of Taihu Lake
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PEATROAE, A R L3R 20 W] UL, 2020 AR A W) TR TE /Y
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2020 4F AT I8 B W) TP 5T A ik i 3 4% T 2010—
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Table 2 Comparison of TP mass concentrations in

major lake access channels

TP JFi Ve i/ (mg/L)
HATH tCIBI:)
2020 4F 2016 4 2010—2019 4E¥y(E
7 s 0.201 0.175 0.221
BRAN s 0.139 0.225 0.246
HETH s 0.145 0.164 0.198
A %@%ﬂ 0.082 0.120 0.107
LI 0.082 0.092 0.097
HE 0.072 0.086 0.093
W LS 0.074 0.084 0. 106
KOs 0.122 0.138 0. 160
TR 0.081 0.060 0.116
JRIZ 0.047 0.046 0.059
. y (s 0.058 0.049 0.070
HH I 0.049 0.044 0.041
LIk 0.073 0.074 0.097
HE 0.077 0.081 0.093
4 W ®
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50 t, 15 F 2010—2019 4ESE 34 557 to 1F B Sk 2020
AR K BT A B S /D H I e 22 1
G U 3 I X TP 5 vk B 1 b T, i
T RIS, FIL,2020 45 F1 2016 47t K 1
e BB 22 SO OB B, I TP BT R
IKOF-5 v AT A B B R R

e ATHIATTE 7K ik K 22 S5 R e,
e E AR K TR Y, R AT IR 3 7K B
WIS A B R 3 AT
TEPGALHR, F2 B Wl e AR g . thk 2 T
H1,2020 AF 3= E A TE A TP vk AR ) T
2000 4F Do i e I 7K O, b 2007 485 9 -3 R
BT 21.5% " 0 — A R KA 2 B R R
B YETAIBLG, BOK S A K T4
Tl o 2016 AR BRI A MK B 22, R A
7K BT T W 8 A 4, 2020 ARtk AT I 21 b 5
KA B A R B 4 X R R A, 2020 4
A7 30 7k 7K G 2 B 78 T b HE R BB > T 22K A
W PR T K IR O R T BE R T —E



SCRE' 5 X WAl B G WA T RE A T A
P 2475 S e 5 ORI 55 P b 26 7K K 5 32 3k B 6
Il R — AN EE WA R R . 5340, I T iE
(IR TR, 2020 AF S5 K 114 3 35 Tl 388 K i e (%) TP
JR B T 2010—2019 AESFX{E L KA
K2 A R Ge sk e, H s K s — P T ABE K
Jot, IR AR T PG Ik B K T AT koK i R Y
T B4 SR PR o4 2 i AU U 1) AT 7 B R Y
B3k T 2 (A5 R WK B — Ak, 3 R ok
AR BT T K BT 25 T 2 AF 34 E . I 285 HT AT
DI HH,2016 4F 1 2020 4F- A 0 TP ot e
FEAE T HRERAN IR B R, HE D R 7R 1 A K 5 AR
AN

a. 2020 43t K I B AT 1 A IS TP e e
(R 3, 3 HL 2020 4F 5 K 7K B HE B T 1 1
B T I S R T8 XA AT T X R A P LI X

b. 2020 4tk 5 2016 AR ) 222 A T
HAOATH W A i, 2020 AE A I BEGE O 2042, 5
2010—2019 4ESE-HEAHY

c. 2020 4F3EIK A DL K it K 5 HH A K SR A
— U, A TP B MR B L 2007 4S5 -2 TP
JEWRE NI T 21.5%

S Xk

[ 1] A EDK SRR FE B A RS 4. K 59 H B2
12 2020 #EE[J]. hIE B TRBT S ,2021,31 (11) :26-32.
( Compilation Group of China Flood and Drought Disaster
Prevention Bulletin. Summary of China flood and drought
disaster prevention bulletin 2020 [ J]. China Flood &
Drought Management, 2021, 31 (11 ). 26-32. (in
Chinese) )

[ 2] Rz, INEEE. MU Bt 7K 15 7K 0 5 28 1 )
EFNLT]. b BT R, 2012, 22(2): 5-7.
(WU Haoyun, SUN Haitao. Formulation and understanding
of flood and water dispatching plan in Taihu Basin [ J].
China Flood & Drought Management, 2012, 22(2) ; 5-7.
(in Chinese) )

[ 3] RIHMRATES , AL, 45 B hRRr I KU T 22 48
BRI ] i R4l (A SRR, 2023,
51 (2):164-170. ( WU Juan, LIN Hejuan, JIANG
Guihua, et al. Risk warning system construction and
application under excessive extreme flood [ J]. Journal of
Hohai University ( Natural Sciences) , 2023,51(2) ;164-
170. (in Chinese) )

[ 4] RE B, T =, 45 2020 45 I k7K 8 B2 52 G
SEEZ[T]. pEAKF,2021 (15) :46-48. (ZHU Wei,

ZHANG Hanghui, GAN Yueyun, et al. Practices of flood
regulation in the Taihu Lake in 2020 and considerations
[J]. China Water Resources, 2021 (15):4648. (in
Chinese) )

(5 ] X%, m08, iy, X 2020 AR MR B K 89 73047 5
BE[1]. KBEIF L 5EH,2021,19(7) : 80-84.
(LIU Tao, YE Ting, SHEN Hao. Analysis and thinking
on the flood in Taihu Lake Basin in 2020 [ J ]. Water
Resources Development and Management, 2021,19(7) .
80-84. (in Chinese) )

[ 6] slcbde, BRA, 8K, 5. AT Tl 19 X 7K 528 AL R AE

SHUKMAERCR ] KBRS, 2020,36(5) : 79-

86. ( ZHANG Yijia, CHEN Xing, XU Qin, et al.

Characteristics of water quality change in the downstream

river network area of Taihu Lake and effect of water

diversion control [ J]. Water Resources Protection,2020,

36(5) :79-86. (in Chinese) )

YANG Z, ZHANG M, SHI X L, et al. Nutrient reduction

magnifies the impact of extreme weather on cyanobacterial

—
)
-

bloom formation in large shallow Lake Taihu ( China)

[J]. Water Research, 2016, 103 . 302-310.

AR RS, EA IR A RIS X 2010—2017 4

() 7K ST AR A 3 K S o A [0 ] AR, 2018 ,30

(2): 296-305. (ZHU Wei, TAN Yongqin, WANG

Ruochen, et al. The trend of water quality variation and

analysis in typical area of Lake Taihu, 2010-2017 [ J].

Journal of Lake Sciences, 2018, 30 (2):296-305. (in

Chinese) )

[ O] 2, B RRUIE , 1 H T, 45 Re Rt ZK A K A 88 14 52
Wi : LA 2016 AEAHA A BIL T ] #1IA AR, 2020, 32(2) -
325-336. (ZHU Wei, HU Siyuan, FENG Ganyu, et al.
Effects of great floods on phosphorus in shallow lakes: a
case study of Lake Taihu in 2016 [ J]. Journal of Lake
Sciences, 2020, 32(2) : 325-336. (in Chinese) )

[10] RMEE, Kz, K. 2007—2020 4F AW 5 4 520 2

SR R R B [T K BEIT & 548, 2023, 9
(2): 4349. (WU Linfeng, ZHU Yun, ZHU Xi.

—
[ee]
[

Analysis on influencing factors of continuous cyanobacteria
outbreak in Taihu Lake from 2007 to 2020 [ J |. Water
Resources Development and Management, 2023, 9(2) .
43-49. (in Chinese) )

FAE AR, ARk, 4F. 2010—2017 AR RS R
JEA ARG R PR [ T]. #1IR A2, 2019, 31
(4): 919929. ( WANG Hua, CHEN Huaxin, XU

Zhaoan, et al. The trend of total phosphorus concentration

(11

[

variation analysis and reason discussion in Lake Taihu,

2010-2017[J]. Journal of Lake Sciences, 2019, 31(4) .

919-929. (in Chinese) )

R, R, TR AR, 45, 2015—2016 4F 3R A i Al i

HE IS A T R OR W R B B A A [T ]

VARl 2#,2020,32 (1) :48-57. ( ZHAI Shuhua, ZHOU
.01 -

—
—
[\

[



[13

[15

Ya, CHENG Yuanhua, et al. Calculation of total
phosphorus loads from rivers around Lake Taihu and
analysis of total phosphorus fluctuation in the lake in
2015-2016[J]. Journal of Lake Sciences,2020,32(1):
48-57. (in Chinese) )

] ZHAO X F, XU H L. Study on vegetation change of
Taitemar Lake during ecological water transfer [ J].
Environmental Monitoring and Assessment, 2019, 191
(10) . s10661.

] RN, R =, R A 1986—2017 4 L AWK
HARETLT]. WIAREY,2019,31(6) : 1525-1533.
(JI Haiping, WU Haoyun, WU Juan. Variation of inflow
and outflow of Lake Taihu in 1986-2017 [ J]. Journal of
Lake Sciences, 2019, 31 (6). 1525-1533.
Chinese) )

1 VR AR, R T HE K S AR Al X K B B Y 52
[J]. KBEURAES,2013,29(1) :46-50. (SHEN Guohua,
WANG Qian. Influences of input and output flow on water

(in

environment in Taihu Lake [ J ]. Water Resources
Protection, 2013,29(1) :46-50. (in Chinese) )

I Wt ETA, T, A5 BRI A E 5 L)
i [ M ] R Rt AR AL, 2019.

I RS, tadiae, AW, S5 ORI R K A
WL RSB [T ] K BEIRA A, 2022, 38(4):
174-181. (LU Hao, YANG Liuyan, YANG Mingyue, et
al. Influence of rainfall in upper reaches of the Taihu

of total nitrogen and total

Basin on inflow fluxes

phosphorus into Taihu Lake [ J]. Water Resources
Protection, 2022, 38(4): 174-181. (in Chinese) )

I ST AR, H T, A R 7 DA T K
ALK R A B [T]. K SR AR, 2011,27 (4)
48-50. (SHEN Jinyu, SHI Yadong, GAN Shengwei, et
al. Changing trend of water entering western area of Taihu
Lake Basin and causal analysis [ J]. Water Resources
Protection, 2011,27(4) :48-50. (in Chinese) )

1 ARG, BRS L, ZEBOT, 5. BRI KBTI XA
WA R BTk oA [T ], KBS, 2021, 37(3)
66-73. (LIN Peng, CHEN Qihui, LI Qiongfang, et al.
Analysis on inflow and outflow of water resources zones
around Taihu Lake and its contribution [ J ]. Water

Resources Protection, 2021, 37 (3): 66-73. (in
Chinese) )

SRR, EHDG, 5 A IS YRR X 52 20 1 T
KB [T ] BREE R F 5T, 2007 (4) :52-56. (JIN

Xiangcan, XIN Weiguang, LU Shaoyong, et al. Effect of

—

polluted inflow river on water quality of lake bay [ J].
Research of Environmental Sciences, 2007 (4 ) : 52-56.
(in Chinese) )

WAV IR ZE RO, A R TIIA S A K B G I
PEWESE : LUBR BRI 1 [ ] BREE AL, 2019,40 (10)
4450-4460. ( HUANG Dongling, NI Zhaokui, ZHAO

[

- 22 .

—
N
(o)}

[

—
[\
o)}

[

—
N
~

[

Shuang, et al. Based on the correlation analysis of water
quality between lake and inflow/outflow; taking Poyang
Lake as an example[ J]. Environmental Science,2019,40
(10) :4450-4460. (in Chinese) )

T VE R, bk, A A EEEE I K R 1
B EE L] E R ISR ,2018,28 (12) :42-
46. (BAI Yinbaoligao, XU Fengran, GAO Shilin, et al.
Progress in environmental protection and restoration of
Biwa Lake in Japan [ J]. China Flood and Drought
Management 2018 ,28 (12) :42-46. (in Chinese) )

M. HAEEGE W15 Y I8 R Ge s il SR 3 Wi ik
PR s LI ] IR R 2 WF 58, 2014, 27 (11) : 1243-
1250. (YU Hui. Integrated control of pollution sources in
Lake Biwa Basin, Japan and its successful experience in

lake eutrophication management [ J ]. Research of

Environmental Sciences,2014,27 (11) ;1243-1250. (in
Chinese) )

FKOETE, B . T 20 A7 8 ) RS B
s AR A RO R 3B [T ] 3R 55E4k 27,2016, 35
(11):2377-2385. (ZHANG Guanggui, LU Shaoyong,
TIAN Qi. Analysis of spatial-temporal variations of total
nitrogen and total phosphorus concentrations and their
influencing factors in Dongting Lake in the past two
decades [ J]. Environmental Chemistry, 2016, 35(11) ;
2377-2385. (in Chinese) )

XIFEWS A JEAE kAR, 25 RIS A Y] R 7K R
WG X IE RS AL ], R PR R ,2016,36 (1)
125-132. (LIU Dehong, YU Juhua, ZHONG Jicheng, et
al. Characteristics of nitrogen and phosphorus loading and
migration in typical river networks in Lake Taihu basin
[J]. China Environmental Science,2016,36 (1) :125-
132. (in Chinese) )

S S0 AR W1 PR NS B2 N 1 s S TR0 W N1 A
WX BE 23 A [T ] 7K R & R A5, 2018, 18 (1) : 29-32.
(MAO Xinwei, XU Feng. A comparative analysis of the
water quality of Lake Taihu by the main rivers around Lake
Taihu and the Yangtze River [ J].
Development Research,2018,18(1) :29-32. (in Chinese) )
AR RIS I 23 e S R i e HG 5 K AR ) O AR
[J]. KT B oI5 5 35 8, 2009, 18 (5) : 439-445.
(ZHU Guangwe. Spatio-temporal distribution pattern of

Water Resources

water quality in Lake Taihu and its relation with

cyanobacterial blooms [ J]. Resources and Environment

in the Yangtze Basin, 2009, 18 (5) . 439-445.
Chinese) )
LI 'Y P, ACHARYA K, YU Z B. Modeling impacts of

(in

Yangtze River water transfer on water ages in Lake Taihu,
China [ J]. Ecological Engineering, 2011, 37 (2):
325-334.

(Wi H 1#99:2023-02-27 G £35)



