J. Lake Sci.(#ia#44) 2020, 32(1): 48-57
DOI 10. 18307/2020. 0105
© 2020 by Journal of Lake Sciences

2015— 2016 IR KMEHH M 2R TSt E R K 28K
ST

B! R ' R R OR AT
(KWK VEURGL R, 116 200434)
(2: FHEH TR, i 999077)

i E: RWIREUKIELE G IR B H, WS BE BE 20 T 2015 ,2016 45 5 ] 734, 5 e KT AR 28 Kk T DL AL R 15 3]
ARGE . ASST 2015 Fil 2016 AEFR A8 19 0E R WK B BB AT R EAT AT E RTINS
S AT R 2R, 43 T JR K SRSV B 7 mr 0 B (A A0 A, EULERE I, 856 2010— 2017 4 35 A Tl I 22 4F-F Y
HR IR I L T T 6T L, W R A (R SRR L D9 R AR R R TR R 3 2015 F1 2016 AR T iR A JR A B 4% ) R
S ). S5 HERIT, 2015 2016 4F R TR F K AR, JEHUE 2016 4R R AR K, RIIAR N s K 03k 4.87 m, UK T
1999 4E ) 4.97 m ) 7 52 f i KA. 2015 FiT 2016 4F K A s i 5 for 0E AR , e i BRI T3 A7 A A BB B o i (5 4E
JEE AT Sl BT 1) 66,896 F1 74.2% , R atE A I 1) SVl 67 AT 1) SRS 5 2, 2015 A SR K AR A AT B AR
YUK T AR LA () W T A 88.79% , 7K A A A0 Rk S S5O Wl 1) WAL T BE 17 T I, VS 0 A T4 v g BV A7 o i o 4
IR T BT R 1Y 21.5% A 27.5% |, J8 Ay S M I 7K AR S v 0 D . R R T S R T R R
— UL 7B SRR IR, AR AL AT IR S s D S A

KI5 B T B A

Calculation of total phosphorus loads from rivers around Lake Taihu and analysis of total
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Abstract; Government has strengthened the comprehensive management and restoration of the water environment in Taihu Basin.
Despite the great efforts, the total phosphorus concentration in Lake Taihu rebounded in 2015-2016. Occurrence of cyanobacterial
blooms has not been effectively inhibited. Thus, this essay is going to examine the reasons behind and figure out the key direction in
controlling the total phosphorus in Lake Taihu. The water quantity balance analysis and the total phosphorus mass balance analysis
will be carried out through the calculation of the total phosphorous fluxes and the water flows between Lake Taihu and the surround-
ing rivers. Affecting factors, including rainfall, lake storage regulation and human factors, will also be considered. Based on the a-
nalysis, we will investigate the sources of total phosphorus change in Lake Taihu as well as the reasons of variations. The results
showed that Taihu Basin had abundant rainfall in 2015-2016, especially in 2016, there was a severe basin flooding. The maximum
water level of Lake Taihu reached 4.87 m, only 0.1 m lower than that of the historical record in 1999. Enormous total phosphorus
load flowed from the surrounding rivers to Lake Taihu, which became the main external source of Lake Taihu’s total phosphorus
load. The load from rivers occupied 66.8% and 74.2% of the annual total phosphorus load in Lake Taihu in 2015 and 2016, re-
spectively. On the other hand, for internal source, the massive reduction of submerged plants played an important role in affecting

the total phosphorus concentration in Lake Taihu. The area of submerged aquatic plants in Lake Taihu decreased by 88.7% in 2015.
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The large-scale harvest of aquatic plants hindered the phosphorus absorption and transformation capacity of the lake. In 2015 and
2016, the total phosphorus load retained in Lake Taihu accounted for 21.5% and 27.5% of the total phosphorus load. The increase
in total phosphorus concentration in Lake Taihu provided a strong foundation for cyanobacterial blooms. It is urgent to lower the a-
mount of total phosphorus into Lake Taihu and tighten the control of the total phosphorus sources.

Keywords: Lake Taihu; total phosphorus; load; mass balance
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Fig.1 Sketch of the hydrological survey sections and water quality monitoring stations

and their corresponding relationship
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Tab.1 Water quantity balance of Lake Taihu in the year of 2015-2016 (Unit; 10°m’)

AT it \ ‘
, ‘ \ \ : : R AR AR
NEL s Wi RSOK SRR W BUKPERE ap AE,  AE, /%
AWRE REER OAWIR R %R Huka
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Tab.2 Total phosphorous flux in and out of Lake Taihu in 2015-2016
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Wi en e 711 961
117 P L
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—IEOCR A R G RIBERK 20 BRI, X TR SR S 3h 2 B Ts KRR Y, Al A A
WREA K AR, FEA KRR TP 78 2e il Fias Hh  BUKAT 1 K AR AR ke s, B4
TP Jiff B F A, 433 K A TP A7 AAE Ak, 55— 405 B8 F IR e vh sk A= A= Mk 9. 2015 A1 2016 45
A AR I TP 6307 = 434 LI 2.

2015 4R, KK IRAERIAE R R 353 ¢, AN ATl 2953 t, A1t A fa £ 3306 t; 24524 1 1988 t
Ji , B4 TP 5y 1318 ¢, Horh 607 t S 7K AR R A7, oAy 711« R BA & AE4530 AR il Ty
A TP 24 2209 t, (5 B 5T & 19 66.8% ; il it KA T JRUTFHA AR TP 24051020 562 F1182 t, 7 a5k
17.0% 1 5.5% . fE457 IR A 38 b T 0 TP 28 643 o, (7 B fr 2 1 19.4% ;38 5 4T 57 15 8 K BE
FIA 225K AR AR 5 LAY TP 42 1280 t, 5 Fb 38.7% ;38 3 UK A i i TP 45 65 t, (5 H 2.0% . AR
A, WA BN TP S 254 ¢, 17 B8 TR TR ARl K 28 AR MWl Ak B UK 21 711 b, 5 B fa feg 8 1)
21.5% (Jd 2a).

2016 4F , KK RIAE Ry 288 1, AMEHI A TN 3206 t, AT BT BN 3494 1 4R AR H 2071t
J B4k TP &8 1423 1, Hof 462 « SRR AR AE &, HiA 961 ¢ BIAG B & FE45 W AR A2, 38 2 Vo i o
A TP 824 2594 v, (5 BT & 1Y 74.2% 5 il 3 KT BT AR TP 8405028 390 #1222 «, &7 Huar 5k
11.2% F1 6.4% . 7645745 thigfe v, @ I TEHF 9 TP 22 906 t, (5 S g it (19 25.9% ;i 37 4T 57 i 5 K 52
A I8 85K AR AR Al R TP 55228 1100 1, fy B 31.5% 5 38 i UK A 3 1 TP 5224 65 1, 7 1 1.9%. AR 315
P, AR AR SE AINAG TP S 174 1, T B RS JR R K A AR WS 2 Ak g D 1) 961 1, (5 B F 7o 2 1Y
27.5% (& 2b).
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A8 ELAT FEL R, 2015 A A7 R /K R R T AR ) K R WA R S K O R R, K AR AR A TP B S E
38.7% , A BB BOUKLE AL WSt i 4 W R FHR 20> 3) 32647 BB PR S e R TP R B T i 1 X — T B
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Fig.2 Distribution of total phosphorus flux in and out of Lake Taihu in different ways in 2015 (a) and 2016 (b)
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[FIRE R BRAE 6 H H 9— 10 F RaRt e 55 i 22 , A U 1 A BT AR L T RN A , P R3] 1 1 A K3 i 7K
it SR R A% SR, 2015 AE A 119.1 42 m*, HiiH) 118.5 42 m* 52016 4 A 159.9 42, m™ | i 167.3
¢ m. RS> A 2015 AR AWK B B AR 6 R T W AK R AR ALK B 35% 52016
AEAMIK R AERIRE L BIAE 6 AR T J, P9 MK & 29 5 24F AW EOK R0 33% . AHR MY, BRI T A
) TP Al B IS ML, 5 TR T e 1) A2 A 52 B W 1 TEAHOCSC AR (&L 4) . 2015 4R A TP 348
HAAE 6 AT A WA AR LS 24 AR R 37% ;2016 4E A TP & R ERIRE LI 6 A
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& 3 2015 F1 2016 4F AR TE H A L 6 AT i o0 A
Tab.3 Percentage of total phosphorus flux in and out of Lake Taihu in 2015 and 2016
2015 4F 2016 4F-
HuIX i B
AW i A i
Kz K —)BE 4.7% 0.1% 7.5% 0.4%
WM g & 4.1% 0.1% 6.4% 0.3%
imidii3 2.5% 9.1% 4.9% 6.5%
ALK 0.3% 2.7% 0.2% 2.1%
LB 1.2% 10.9% 1.5% 7.8%
Byl 454 B 0.0% 2.4% 0.1% 1.7%
il 0.0% 24.1% 0.0% 32.2%
BT B 0.0% 4.3% 0.0% 4.0%
JRE B 0.1% 12.9% 0.1% 11.1%
BT R B 0.1% 1.7% 0.2% 1.4%
il Tt vl B 1.3% 0.6% 0.9% 0.2%
I (VAT) 2.3% 16.1% 0.6% 21.4%
b)) Wi/ B 0.1% 0.5% 0.0% 0.3%
. B i ) 0.1% 0.0% 0.2% 0.0%
A S T 5 3 0.0% 6.6% 0.0% 3.8%
Al 0.2% 0.6% 0.1% 0.5%
PRI S 0.0% 6.6% 0.0% 5.2%
T LR 0.6% 0.0% 0.8% 0.0%
M AN 2.8% 0.0% 3.0% 0.0%
HETAT 2.1% 0.0% 2.2% 0.0%
TEEM B (537K AF) 12.7% 0.0% 11.6% 0.1%
H TN B (B2 KBRS ) 21.2% 0.0% 15.5% 0.1%
AR s AT B 43.5% 0.7% 44.1% 0.9%
KU il 0.0% 0.0% 0.1% 0.0%
&t 100% 100% 100% 100%
. 2.3 KiimKEMEEETHHZ I
B 20164E AW KRR —o— 201 64EBEHT BRI DA B 5 B2 AR A, o A B B3
oor 4 1400 Fitent 6 4R SR FHE I T Y £ DU VA 45 AT I 3
600 Z AR TR T R M Y 3 PR AR,
=% N 1°% o TP S AR S B Y
& 400r SN0 2 S GRS BRI T3 43 H7. 2012— 2016 4F
2500 g 1205 MYUKH S T 5 TR A TP e f
< 200] AL | 1005 KA ILE S.
100-.>ﬁ; 2014 472 i A AR 35 X K 0 (UK R ) 43
0 ﬁ \ﬁ 0 )2 RN B, UK ALY A AR 25 B8 I e
1 23 45 6 7 8 91011 12 H e AR A 0 5 BB SR T, A T K R VR ) B T

& 4 2015 Fi1 2016 4F-FR AR08 A 80 B e
TR R R A AR AR L
Fig.4 Variation of total phosphorus flux from
rivers into Lake Taihu and rainfall of the

basin in 2015 and 2016

VE, IIUTRR Y B F, A R T K BT R ks s 25000
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