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Chlorophyll-a concentration variation characteristics of the algae-dominant and macro-
phyte-dominant areas in Lake Taihu and its driving factors, 2007-2019 "
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Abstract: Based on monthly monitoring data of 31 sites in Lake Taihu from 2007 to 2019, the different environmental factors that
influence the chlorophyll-a ( Chl.a) concentration in the algae-dominant region (ADR) and macrophyte-dominant region ( MDR)
were analyzed. Both the total phosphorus (TP) and Chl.a concentrations in the ADR and MDR showed a fluctuated increasing
tendency. The turning points of TP and Chl.a concentrations for the ADR and MDL were 2015 and 2016, separately. The Chl.a
concentrations in the ADR and MDR had significant relationships with the lowest mean monthly water temperature, accumulated
temperature before winter, mean annual water temperature, as well as mean annual wind speed. The Chl.a concentration in the
MDR had significant relationships with the submerged plant coverage. Notable changes occurred in the intra-and inter-annual pre-
cipitation in the Huxi sub-region of the Taihu Basin. The relationships between the annual precipitation and the Chl.a concentration
in the ADR and MDR were not significant, however, the five days extreme precipitation had strong significant positive relationships
with the next year’s Chl.a concentration in ADR and MDR. The cyanobacterial bloom intensity will keep the high level in recent
years, which demands urgently for cyanobacteria salvage and disposal during the high-temperature period to guarantee drinking wa-
ter security. Research on the non-point source pollution prevention and control measures should be strengthened in the heavy pre-
cipitation period for the Huxi sub-region of the Taihu Basin, to decrease pollutant fluxes of the rivers into Lake Taihu. The restora-
tion measures for reducing wind-wave disturbance in the Dongshan, Xishan, and Dongjiaozui water area should be promoted as
soon as possible to recover the submerged plant in these areas.
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Fig.1 Sampling sites of Lake Taihu and precipitation stations in Huxi sub-region of the Taihu Basin

SUHESE S FUBHIE NPy, ) 1T BN 6 5 053558 WA RS 0. LA 2% 2 MU (3B 31 Ak R el
St A 0K BRI, P LA H S0 009 TR0 DXl I 2 B O 415K K i
SRR, LR BT 0 R T, SR T W B, 2007 — 2019 4F 77 78 1 W4 S0 T 800
.

SFeF Mann-Kendall {E 250 (M-K Keg) , SMH7AHIHH 2 o vk RSBV HE R ML, MoK Ko
ST Mann $241, 28 Kendall $907 , 122 0 FHEG— Fh-AE2 50k 7 % , B3 T K i e 1000 Bk
SRR 0 5T R RS AL 8 10 2 PER 0" SR Pearson 28BN IR, AL I PG S HE R L K AL
S A R AR AR D425 o ZRI056 R, P<0.05 S 3 K136, P<0.01 S i 3 1. RT3
SEREA ¢ R H AR R BRI o FLABRYRIESS 5. BORSE T BB 4E Bxcel 2010 SPSS 20.0 1
MATLAB H 52 i, #4534l 7E Origin 9.0 HH5E .

2 BERE M

2.1 FREIEB MR MZER a TEHE

M-K K 5645 R W], AL DX 4% 3R o AR AT 20 AN B, 2016 4R IHER R o BRI Biad. 55 1 B
Bt (20072015 4F) S AN XA 2k 36 o WRIEET-29(E 9 25.7 /L5 2 BB (2016 — 2019 4F) B4 K a
FEFEIME 46.3 e/ L& 2) . SR AIISIARAR ¢ A 56000 4 280 ) DX P B B B 4% 3R o YR BE BEAT SR 0 07 , 45
RN 1B BORE AL X A R o WO E R T 2 BrBE(1=-4.26,P<0.01). 2007 — 2015 4, 3 RUH] X
2R R o WRBERR T 2014 4F(33.0 weg/L) W A1, HABAE R B T 30.0 g/ L 11 2016 — 2019 4F 3 RYH X )
MH2RER o WIEERE T 30.0 pe/L, S RAEH BUAE 2019 4F 3R %) 55.7 pe/L. IAFPRAZ KA ,2007— 2019 4F3%:
U X 4 3 @ WeBE R S sh MRS SR AR OB ST 45 R — B0 2007 4R T R AR T 1k
IKAEG R BB SEHL, AR BRI X 4% 3K @ WRBEON 25.9 pg/L,2019 4F BT 55.7 pe/L, EJFT 1.2 4%



Z AR EF 20072019 F R FEA L EAHR ot 2% o RAHER Y AET 1367

M-K #3025 R R B, R X M4 R o VRSB I 4 55 AT 3tk 2016 4. 55 1 BB (2007—2015 4F) 1y
MERE o WEEEIER 12.0 peg/L, 55 2 BB (2016— 2019 4F) (I L4R K o W EESFI(E R 20.2 pe/L(E 2).
GEATEE IR R, 25 1 BB ) X AU 2R K o YR R T 450 2 BBt (¢1=-7.26,P<0.01). 2007— 2015 4f,
BRI X 4R 2 o VPP T 20.0 /L, f5/IME HUBILE 2014 4F {24 10.6 pe/L;2016—2019 4E 55 T 20.0
we/L, 5 i U BILE 2017 4E 15 %) 24.0 pg/L.

2007 sy X
1804 i*j:@][:

160
140
120
100

%é;$$l%é ....... ........ ....... ........ ........ ........ ............... gééég

0

-2t Fal(ng/L

T T
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 4
309w
40

30

g # ........ ........ b B éﬂ% """" """" """" é """

0

4t al(ug/L)

T T T T T T T T T T T T T
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 4F

[l 2 2007 — 2019 4F )3 AL ) DRI B AL X 4 2R o IR AR AL
Fig.2 Variation of annual chlorophyll-a concentration of algae-dominant and

macrophyte-dominant regions, Lake Taihu from 2007 to 2019
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Fig.3 Annual total phosphorus concentrations of algae-dominant and
macrophyte-dominant regions, Lake Taihu from 2007 to 2019
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A TR HE IR B4 433 25 2016 4F. A= 25 BRGEAERE A8 — A LA AR R B 45 40 R RE O R 25 =22 AT RE RS 7R 32 14
PeBN RN A S R GEMR L T (ecological resilience) ™. K WIAE N KRB AN, EA B0 19548 R
T, M FASRGNERE =00 8) J1 238 B2 J2 11 5% (stabilizing feedback ) #Lii , ff H B K 52 — & B M
7 A AT R AR T AS A2 ) B AR AL | BRI 2015 4R8I e K K% 357 7K R T LR 25 PR 7 3 [) % o
T AW BL K B AL, WSR2 o W B IF AR B B b T, 5 2016 4R S A T B 7 sk 7 v f 0 S e
UK, BRI RS H AR Z 47% , i T RUEK 51 R B S 1 T H A= 25 BIE (ecological threshold ) , §%(
S TR ) DX R BT X B 2 a W R I BT IR BN AR S, R, i TR S R G —E IR W
137 ( hysteresis ) , 3 B3 AR 255 REAS (45 HC K0 B Ras P | I T AE R 2017 45 135 Y 17 B 4 2016 45
P g/ LS 38 X BRI DX 4 2K o R AT R R 1 K R — A FE AL
3.3 PRI P X N 51 1 R TSRk AL B B

TG DX AL 3032 3T S DX HB TR 25— My 6~ 7, TG T 9 5 O 0 s X R 9 3 X s TR 3 R —
N 4~5 m, MR PR R AR T A BT L Eh TR BRI AR 0 A e R AR G M ¢
STV XA 1T AR BT 7 XA b 3 A5 1 B 1 9 o Dy 5 05 ) T G T 77 0 1k AR [, 30 4
S, VL3545 W TG Ml XIS T KV TR 1K B K 56 e B TG X ik 70% BRI T ] Bk R A
HEASCHA L TR IT E T3 | K i (38, S B0 P DXL 4 T, 7 R A AR R Ik 9 1 o 4
Syt A, HE— B4R 5 T R 5 080 UG AR e 2 (] B R DG, S A0, B 2 TR S 2 B ek 2 B e R, 3%
SRV M T P M L LA 538 5 S 375 K T R4 B 2, 0t ( SRR K F ) bR LA 3V
I SO R A W T 45 P T S5 50 7 . 2o PR3 [ £ ) 5850 PG X 8 T 45 00 75 I AL /K
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] R AR I AR OC A (r=0.87,P<0.01).

AT X Mo A AR 5, ACh G shg M B, TR TS5 Yo o 0, 2 67 L ek P X ) ST A S 4L
TREG, R, TR X M IX A K B 5 e AT T B R L R A A E ST 45 SR W], 2007 — 2018 4EFR K I
AR AWK S 1986— 2006 AE[RJUIH4 A1 29.9 42 m*, oI PG X 5Tk 29.0 42 m* , B 1S 22 2 S 55 i [H %
22— UTAESR T M XA I S G WA R T AR AES , LI T IX A K AR R B R T S 9], 2007 4
AT S 49 3 5.88 il 0.204 mg/L, 2019 4F4> BIFE 2 2.52 1 0.166 mg/L, K& IR 4N 51 57% Fl 19%.
IR AWK FAE Sk 3 0 T A KR89 E T, S302007 4F LR BITE X A 7 fs s @ A T, H 2016 4F
KA A A B K, A AR Bl 07 7T 8 i R A A

KA GE IR R, 5— 7 AKIKRPIMRE o WRIES LA 1—6 A RN &G R A
PE AT I 2 Z A AR MR . (r=0.19,P>0.05) . K I Bt ek v AR A, 6 W LA 2 K 11 25
[ 2% S ARBFSE R A I 0 235 19 A, B 58 2 124 B ik 5 SR R 1) TR a3 4500, BB Ay 4 THT M 2 L
I8 TR X SR i K AR 2, X T B S R S A R R 22 S BB R . R A, BRI 2, A 3L
) R (R R B /D, AT AS R - 2R ) 4, PR 0 08 PG XA P T i 55 24 41 e U X 4 32 o YR 2[RI 1)
KRWABE. R, BTN S EBOR 2 0 BB 5 Y fuom it AR A T EE A ENAIE TS
WHE AWV, A K AR K AR HE I SC F s 7 3k S .

3.4 KRR X EEpEEIN

P TR T AR , TP A 7 2R 4 0 L 1 V-4 I AR M S ) R & A e Y LR A RS 0 , o R A 3
F A RN e e — L BN A ) TR TR A K A kT R el T ORI AR B s — AN B R G
VR K A A 0 DI ATY R B AL T s K T, SR B, T B R 2 A ot A i R W T e e U
W A B ARG 70 R UK ARIE T, 75 e i T TN BRI W 9 K AR B A, ik —
A HE W B TN BAOR DB AR S AR, 197 LE A SR A A TR M R T B AR S ME AR BB TR A
FRE, BRIE K R K 2 4. TR, 2008 — 2017 4F45 1986— 2007 A= 34 [EFR 1 22 150 mm 3N T 13% , i
SR T A T B — 2B AN 2 R R K 5 e 3 3 B RAR T A 1 B AT AL T3 K. B
PRI B T T P 2 , Yo BTV X7 G A A R e A LSS , T S B IR I R A T E 2
V5 YWt A R K R R ) D A B AR A ORI R R B 5 ) BE T4 R, W DX Rl A TS e
T2 0 RIS e A Y 75% U0 R T DXCIE SRS U 5 BT 50% BYBUIR R, 3 P T R PR A
TR R A A = R m B R B A R S A BB R e, Sk — 2 Jn 5 A T I LR A it 5 AR R 30 1) 94
VU DXAE sSOUR TS YL A B 5, 4R Sl I8 7 XA 75 YL Py ik 7 4B R AR
3.5 KiERHMRKESEE

PLKA DX T Bk YA DO RE A & #5 BAT B B2 W, DTKAE Y 0 A T RO D 5, KT AR BRI 4 & a
W R BT, BARI O BRI T KA ) o0 A T AR 2015 4F BH B 890, (A% 2014 4F LARTBRA R K220, B
IRVG LU 22 [R) B AR 28 R B S A S ) UK A A S B Sl G2 1% 8 IR 45 SR 3 I, LT 6 3 2 5 ) SR A 1T
IKAEH A ok R 22— 7L AR A TS ey WHE SR b ST A S B Ak A I R I X 0K
FEYERE , IE— B AWK A I, [ B B R 2R 3 P 7R V8 L 22 ] B AR 28 ML B 30T 7K 388 1) 0K AR 4 A= 2
B2 07, A T TH TR AR FR AR XR P sham i, i &2 BRI X LK A 90 43 A T AL 2 2014 4F RLRi K-
FOo R AFGUK A % S K AR (A A i VE B 7K B AR VR .

4 #ik

1)2007— 2019 45 K 15 2037 DX N 37 03] DX St 2 3R o FILEAE 2 2 I 8h b THRa A, L AP A0 ) X
3% o AP AR 0 2016 4R BB AR LD AR 40 2015 4.

2) KR AT AR R AR S35 K T R I DR R I X 4R 3 VR EE A B AR DG, WP X
A P oA I A R A DA PR 70 0 P XA A T i 5 224 1 35 7 18 X1 B R 3 X SR 3R o Y3 O RN 8,
WITGIX. Py, 55 AF B2 50T DR R DX S 3 o R B H 52 S S OC. 0/ AR 3 A7 T R e ) DXt
E o R BEHL.
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DI 7K B PG DX G il it o A7 e Fe 9, ol TP XA K A BT XA
AREE 7B RS N

4) R A K A i AR R PN AT T REAL T 5 2K, o 20 s J3E AL I A AT 5 AR TR
PR T W) 74 DX ok F D ] 14975 S B PR A, 4 S v XA W 75 e el B RS R

5) 2RV 11 2 8] K AR S WL RS SEE 7K S3 B C 7K R 0 A T JRE AW Ay 1, T e A T TR A A A A
Jit , B RTR S B L PRI S 5 A3 DX T K AR 49 53 A T AR 2 2014 4E RUTTZK T
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