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Abstract: Chlorophyll-a concentration is usually measured to indicate algae biomass and to evaluate eutrophication level of freshwa-
ter lakes. Based on the water quality monitoring data from December 2012 to November 2013, this paper is aimed to analyze the
spatial-temporal variation characteristic of chlorophyll-a concentration in Lake Hongze and further to explore the relationship of
chlorophyll-a concentration and other water quality factors. Firstly, from the statistical charts of series chlorophyll-a concentration
from eight water sampling sites, the seasonal variation curve of eastern zone showed a bimodal in about March and August. Howev-
er, the seasonal variation curve of chlorophyll-a concentration in the northern zone and western zone were different. The tendency of
chlorophyll-a concentration in above two zones kept steady in spring, decreased in middle of summer and then increased to the sum-
mit in about September. There were significant differences among three zones in spring and winter, meanwhile, the difference of
chlorophyll-a concentration in other two seasons was not significant. In spring and winter, the chlorophyll-a concentration in eastern
zone was apparently lower than that of the other two zones, which was mainly due to its high liquidity and the frequent movement of
lake currents. Moreover, because of a large amount of nutrients from the surrounding farmland and fish pond injecting into the
southern zone, the chlorophyll-a concentration in this zone was much higher than that of other zones. Finally, the canonical corre-
spondence analysis between chlorophyll-a concentration and aquatic factors, including chemical oxygen demand, dissolved oxygen,
total phosphorus, total nitrogen and temperature, was applied in the present research. The results revealed different response rela-
tionship existed in different months and locations. Therefore, reducing the polluted inflow from upstream, farm and fish pond was
probably effective way to control algae biomass in Lake Hongze.
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Fig.1 Location of Lake Hongze and its water sampling sites

1.2 EMSRAES X

ABFFEREI 2012 4F 12 H— 2013 4F 11 F RAHYUEEE ] A K B M EE A, 12 I GE T 1BM SPSS
Statictis 19 1 Canoco for Windows 4.5 X Bl A7 4eit-or. K2 ih 11958 K SOK BRI Jm 2 ) 3 AL ik
IBERE. I H AL 5 10 {1 A (COD) JF R4 (DO) TP TN FIi4x 3 a( Chl.a) ¥kEE. Hirh COD ¥
FRARIRER TR BRI E , DO #e B F A AL 27 RS A2 , TP TN R JBE 7351 P AR R B 70 D6 ' BE VA R i B R
B SN EE LI , Chl.a ¥R EEFIELRENE. tesh, HAPR R (T) Bk A H R IR 0 R
o (Ul mi g5 - 58138) . ARHEAITTE IX A4l A AL AL A Ak 0 2 23 Wl M X, 255 S 5 A g Uit
R X R FF N 35 H 2N 68 H, BkFN 90— 11 H 45N 12 BI4E2 H.

2 BRESH

2.1 Chl.a ik BEWEYIT

L Chla ¥R B2 Y 25 AR ZE R TR DX A r 22 5% (181 2) . b VU X Chla MR EEZEAR (1 H)
SR A L MR BE T 22. 73+2. 58 pe/L. #HEAEZ(3—5 A),Chla WEERSA W20 (13. 45+4. 91
pe/L) J5 AR T 2% (17. 9524. 94 pe/L) . FEFWIXFESiRAF] 15.54°C, HICHART KR 6.45 h, &
SRS IE L. TR AR B A A5 TR TS Yo R B R BRI B IR KB, KA TN P34k ol 1.35
mg/L, TP 343 524 0. 045 mg/L. HEA/ L ARG MR, AR A< S e, b e 20 4 o Mk 8 5 s 1 Fa
FE. HZ(6—8 H ) B X SRR F 26. 99°C  JEIBRT N 5. 72 h. BARGIRFEE JREEH, (H AR
B R AT SO R Tt S SR AL R (] B8 7 5t B DR D, i TR 2B B itk — 2D 3
T 3 A [E] 3k 5 Chl.a e B8 565 19K IR E (3. 38+ 1. 59 pg/L) A B B, #EARKTR: , B P 55 5+
1R BN, PLFABAT LD IG S, i Chla YREEAE 9 A 2247 5 B 0 {H (36. 28445, 92 pg/L) , Ho BTl f ik
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ARARBWIX. Chl.a e B2 2= 15 A8 ARl 2 52 WU (1 2) , 205078 3 /0 8 J ik Bk BEWE R 2 RFBFH) (1—
3 ) HEEE I 1 O BRI B LR i B SR AR K (TN ¥R 4.30 mg/L, TP % JE 5 0.079 mg/L) {4534
SR Y8 h & 5, AT RIS, Chloa WRBEFRFSE [THE EH | ANWEHIKEE (13.45+4.80 we/L). BJS
Chl.a YRR BN I T FERAS, H R (1.68+0.67 pg/L) . HFFERMIAE R BLEAMIA K 3 1 %¢
TRIEA Wy ECRE oA SR o W . SRR AR BRI TR AR AL AR 28, TR R A A I ) AR K RS
HHVE A PR S B R H i TR XA & ad KGE I, KA sl FL R, 32 32K
M), AN SRS 5 Chla WL AR FE. B2 (6— 8 J1) BERAE S LI T ik B R SO A &R, W2k
A= AT RN, A Chla 3R BE R LTHIF T 8 HIRBIS 2 AR IAR (25.18+13.45 pg/L). Bk (9— 11
) OGRS FRBEHFSE FREAE Chla B B8l H SRS RS £Z(12 ) fERfi 82 K E IR IR
BET BEVEMRAAR, Chla ¥R BE R IR HefRME (1.1540.69 ng/L).
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Fig.2 Seasonal variation of Chl.a concentrations in northern, western and eastern zones in Lake Hongze

2.2 Chl.a iR E M= @ TS4L

UL A4E Chl.a YREEHIME IR ALERHIX (18.50+21.26 pg/L) >TU#EHIX (9.8+5.94 pg/L) > EBH
X (7.68+7.96 pg/L). R ZE 24P (ANOVA, £ 1) G55 IR 3 MX Y Chla ¥k B Z M 7EH A B E
225 (P<0.05) , HpF W R A LE.

BEMEATARIBBIK Chl.a WeF 18 FA0 WX (& 3) , FZu I E A BIX (19.95£3.13
peg/L) >TEERIX (12.95+3.85 pg/L) >ZRMBWIX (6.06+£6.00 we/L) . 4 ik B (A 6B X (14.66+9.39
pe/L) >PHHERHIX (10.32+8.40 pg/L) >R EBWIIX (4.02+3.41 we/L). 3 A1 X A0 I B G IR 25 5 % 4510 AH
I BJEE SRR KO R TR AT X A TN F0 TP i BE 38 FA6 VEFRIIX (& 4) , REFEARE S
HIABRIWIX Chla e B FRHIH F. ZREBHIX Chl.a 785K & ZE Wk BN ARA W fe 2 i T30 /K 1B
PE TSRS BT 3R I8 AT RN B A B A Wi B WS I, R U MR AN IS AR AR S A
RS I R IR AR B eV P K A 2R K B PR A B, 9 2 9 9 K SR 4 A7 B A
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Tab.1 Results of ANOVA based on Chl.a concentration of different zones in Lake Hongze
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ANOVA Chl.a/( pg/L)
Ay — B
F P ol AR AL R
Fs 14.32 0.000 11.26+7.73 0.9~24.7 GEEE i)l
S 1.174 0.328 9.75+10.00 1.2~39.7 B R
E 3.296 0.057 14.44+21.21 2.2~104.9 g3l
L ES 4.689 0.021 8.25+8.29 0.2~24.8 B

A PR AR R P 13 AE SRR , B by HEAT R A (R P b I X A B
Yl O A R X K 3, AR R R VR BE R T 23X, (ELR R 08 o 9 4 (00 A K 0 RSl , i 2 366 09406 IR i
Ji B R AT LIS SE BT

HEMRE 3 ANIX 2 6] Chl.a ¥ 6 B % 2% 5 (18] 3) , H Bk K 2B 0 2330 1X (13.64=11.84
pe/L) >ILERWIX (7.45+6.86 we/L) >PUABHIX (5.93£2.37 pg/L). M4 Chl.a ¥k J8E 245 A8 (L ML 0T 00, 2R 30
WX TR R A i T, A P SR 4 RS , i P 7 B 2 P I T G IX o B R
R PR Rl DS R s A A R B T LU, ZR BRI X Chla 3 B 25 T 0 At 2 /N30 X, Ak 2 kv 340
Chl.a ¥ BEI(EFEIN R AL ER X (29.75+40.85 wg/L) >PEHERIIX (10.04+4.72 pg/L) STRERWIX (7.84+3.60
pe/L). JLERMAX Chl.a Ve 3 UG 5 T AWM WX, b Rl S 75 9 H A 11 A 235 H 3L Chla ¥ BE AR A
(104.9 F1 48 wg/L) . ALFBHIIX T 51K S B0 LA R K B i, K 7= F Bl T % TS 1 22 A T4
38 B DO S 7 i R DX K 3 R T A R 7K e 5 2l R Rl T U e, 7 A R 7 5
Pk (B 4) . TN Fl TP YRS BIIAF 1.7621.66 1 0.14£0.12 mg/L. £ 5 1975 774 A VAR08 B
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Fig.3 Seasonal variation of Chl.a concentrations of waters in different zones of Lake Hongze
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Fig.4 Changes of TN, TP and Chl.a concentrations in different zones of Lake Hongze

2.3 Chl.a iR E 5k ELEFH CCA Z1F

JUFEXF 1 73 HT ( canonical correspondence analysis, CCA) St 177 1 e AR W 1 55 B3 IR 5 22 )4 i
AR TR AT AAF A A FIIIX 35 Chla e 157K B DY (A3 5 AU L J A 4L TP VTN,
IREE) Z [E] i CCA 4347, 253K W1, WA CCA Z3Hradl 1 RAAE (AR T H AN, TR 5 FhE ] 7 2 ]
A R B, rTRUE 250 1 Adh 2 RARSCPERR R m (R 2)

F 2 YL Chla ¥ 5L CCA Tt &
Tab.2 Summary statistics for the first two axes of CCA performed
between Chl.a concentration and water quality factors in Lake Hongze

1 2
LSE
AU CCAZpHF Ui CCAAYHT Ay CCAZHr Bl CCA 407
HRAFAE 0.277 0.255 0.093 0.062
TR 5 PR BE R A DG 0.999 0.959 0.991 0.818
TR SR 5T R 7 25 B 5 69.1 73.9 92.1 91.9

P 12 A B9 Chla YREZHR - AGTE 0 1 140 2 4 A 4 DRI, X 4 DREREEAETFTIX 4
AT Chla WREEYRRIT. 55 1 RIRNMEW (3 H) MEKZEpA) (10 H) 19 Chla ¥R, 15 TN iRk R 8
NIEME 5 2 R A Z (1.2 ) FMIFZE (4.5 A) #Y Chla IKEE, 5 TN/TP LB A 56 3 RIR7>
fiiBkZ= (9. 11 A) i) Chla ¥, 55 COD KB A 5 4 IR Z=(6.7.8 H) ) Chl.a ¥ 5 TN TP
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Fig.5 Results of canonical correspondence analysis between water quality

parameters and monthly chlorophyll-a concentration in Lake Hongze

HEEWT 3 A1 DX AR 3t e AT ARG AR A0 G BR X 23T, 2R ) DX et (290 X (22 L) (LRI IX (T
VY)W (HEZAR) VBRI (TR ) ) 0 Tl L AT, Sl DO 23 il 2 0E  FUAHSE R R (1 6).
T LT IR BT AT DA R AR BT, (EIR B R K A DO Y OCHE R R, A ZE A M, IR A T
FE DO WREEREAR ™, R P # S SUR OC. AN AR X2 aod /K T8 , 80 7038 3l A e R 20, — 52 B EE 10 DO
VREZ, TR BRI IX. Chl.a ¥R EEAZIREE AN DO 520, AL AR X (BUEF) Chl.a Wk B 3292 B FR Eh Mk R0, 52
DO #eJ8E A5 X TR A5 , 2R ph TALTR I DA B0, ELJR FBIRAE AR AR X A ik, S IRE SR R A HEA
XFAEDX Chla ¥ B 7 A FR M. P4 TR 52 TN R DO ¥ JBE 1 22 0, PU i) X J) i b AT T — i
T N TG AL A 24 2 X0 12 DB SRR B 7 A= 52 [R] I, W30 DAV DX 3 7 L B A9, 99 i Bl e
SONFZ XA K .

3 FitHitit

TEHUEEEW] 2012 4F 12 H 2 2013 45 11 KB RS , 0 07 22 0 B A CCA GET a0 I 40 B 45 8t
) Chl.a Y 2 I 23 AR LR, I b — 2D BRFEILISN. AT [I 4RSS 175, bR Chl.a WS Z 15 R AL AL AE AN [R]
WA P22 5. ZRARIIIX. Chl.a ¥k FE R 21528 (Ll 2k 2 XU b P W) X Chl.a ¥R AR 2 0R15-F- 22,
HEAPmE S LI ek B e IS RILERE B3 NI IXHY) Chla YRR AR R A TR R
255 (P<0.05) , AT EF AR, 24 H O AW X 35 5 Chla ¥ 57K BT #E N 5 (COD DO TP TN |
TREL) Z a1 CCA 23T (1 6) i , AR Ay AN [l X Chl.a e JBE -5 7 5B A PR 1 22 )4 AN [ 6 o oz 5
F.NEL BT A

1) PR 2 R 1 3 K I, 2R DA B G T, 0 3 32 S IR B, X i 2 A AR B — i 4 )
YEH.

2) B WAL XS FR R F Chloa W BERRT , 2202 il T3l i Kk LA TR BB K™ FR B A B it A Al ok
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Fig.6 Results of canonical correspondence analysis between water quality

parameters and chlorophyll-a concentration in each water sampling site of Lake Hongze
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