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T OEARIE 2004 4F 1 A -2006 4F 12 AE A SHEILBIKEM S E o 8 OKEBRAEFRHMEER, 29
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EFA SR E 4 BOD,; JHER A AR B B Ak IR
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Mutlianalysis between chlorophyll-a and environmental
factors in Dianshan Lake water

WANG Li-qing, ZHANG Jun-yi, WANG Xu-chen, PENG Zi-ran, WANG Yan
(College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 200090, China)

Abstract ;. The correlation and regression equation between chlorophyll-a( chla) and some environmental factors
were analyzed in this paper respectively, based on the monthly monitoring data in the Dianshan Lake from
Jan. 2004 to Dec. 2006. And modified Carlson trophic state index for all the sampling sites was also calculated
to assess the water condition of Dianshan Lake. The results showed that the concentration of chlorophyll-a in
Dianshan Lake ranged from 3.48 mg/m’ to 141. 63 mg/m’,and the mean was 29.98 mg/m’. Two peaks of
Chla concentration occurred in Apr. to May( early summer) and Jul. to Sept. (autumn). Chla concentration
was higher in [l Jinjiazhuang than those in V ( water inlet) and | (water outlet) sampling sites. Based on
the modified Carlson trophic state index ( TSI, = 71. 6 ), the whole lake was in eutrophic state. The
multianalysis results showed that the significant environmental affecting factors for chlorophyll-a were different.
However, the relationships between chlorophyll-a and WT, pH, COD,,, BOD; and NO,-N were positive, and
that between chlorophyll-a and PO,-P, TP was negative.
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N FHTEL IR B EEHEE SRR (1) FREFTEST F ENEEKE p BT
550,05, 7 MIZE S A H HRREEE T, (2) &4 EH R RAE X R B E KPR B/ATETF
0.05;(3) Durbin-Watson & it& d B HEILT 2,
1.4 BEFREFEH
ETHEE a S8 BVE BBHSESH, RABEN R/RFEFRRSIEH(TSL) RPN T LK
EIKE, BIERFERBFEFSRSIEEETRR 0 ~ 100 #— BRI EFE X BIIAE F R4, TSI 1831
FE 37 IF WA E IR, 38 ~53 AP ESR, 54 U EREER 7,
TSI, (Chl a) =10 x (2.46 + 1nChl a/1n2.5)
TSI, (SD) =10 x [2.46 +(3.69 —1.531nSD/1n2.5) ]
TSI, (TP) =10 x [2.46 + (6071 +1.151nTP/1n2.5) ]
254 TSI = [ TSI, ( Chla) + TSI, (SD) + TSI, (TP) 1/3
A, TSI, (Chla) TSI, (SD) \TSL, (TP) AF BRI E a BHIE B P AEMENEFOREIEE,
Chla SD . TP 43 B M5 K a fH(mg/m’) GEHE (m) & PYRE (mg/L),
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3 AR EA A, VE LW a SFI(E R 29. 98 mg/m’ AR {E K 3.48 —141.63 mg/m’ , MAEFEARL
E,2004 F0HEE a EEHE R 40. 58 £20. 66 mg/m’, WS REE AN THERZEN
14.31 ~95.61 mg/m’ ;2005 SEH{H F# 25.98 £7. 1 mg/m’, A5 1§ 8. 20 — 58. 39 mg/m’ ;2006 4EHJ{H K
23.06 £9.06 mg/m’ ,A5ME K 5. 06 - 42. 84 mg/m’®, 2004 - 2006 4EHA (6], I LI E a S B AT
WE2, NAZKE HER a FEREYERESEEMN T A2 AR 12 A(XF), 5ENHE
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Fig.2 Monthly variation of chlorophyll a in Fig.3 The annual variation of chlorophyll a in six
Dianshan Lake during 2004 —-2006 sampling sites of Dianshan Lake during 2004 — 2006
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2004 -2006 4-#[6]%& A 489 TSIM BB 4R ILE 4, HE 4 78, @I K ENEE TSLEH KT
53, b FEEFMIRE . FELLBI6 ok B R/RFRERE TEHUE 2004 - 2006 FH] R RIME IR 1, M3k 1
A ,6 N3 SR A RARFRIS B R T 70, &AL F B EFRUKFE, STRREMHALERMA . &
uh RV EFRROU LR : V 2UKIIN S RRBRIE BRI, H 73.7, T el ok O F VI K##EK O B4
BRI 70.9 F170. 8, AT LK 1 BUK K RUE B SR AR B BL oK D @I R &, T3 0
e VIsh s, BT L S E SR BRI X LR X o
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Fig.4 the monthly variation of modified trophic state index in Dianshan Lake during 2004 —2006

F1 GEWL 2004 2006 FHAE 6 b SEIFRFRIEH
Tab.1 the mean of modified trophic state index for all sampling sites of Dianshan Lake during 2004 —2006

i TSIy, (SD) TSIy (TP) TSIy, ( Chla) A4
I 79.5 76.5 56.7 70.9
I 79.5 74.2 59.8 71.2
m 79.5 74.8 59.7 71.3
vV 78.4 75.1 58.9 70.8
v 83.0 81.3 56.7 73.7
Vi 79.7 77.5 58.4 71.8

T R 29

2.3 MHEa GBSHERTHRMERST

TR 2 5B 5KEMNER TAE EERSR N X R, RUBEH S AREGUL3 FH
FEMER a HB5KEIFEE FH) Pearson X RBLENBHBLERILF 2, BFR 2 WA, FEILEA
MERR o SRR LR, SR SHRASBAREEMS; 1 1. 3SR « SHaRi:
TE%F0 BOD; 2 BE TR B EHC; MA WA SRR « SR BYE BHRE EA LR BB%F
ERTR B EA I, RIELHIEFRIHRER 2 SIEE TR M7 ,2004 2005 .2006 SEH 4R K a
{5395 BOD; B2 B EWEMK, SHERTHMERENEAFHFE, 2004 FMHEEK 2 5 pH LHERA 5
MRAZHREEMR, S/KEEEMX, M SBERELE B & WM ;2005 £HEER 2 5 pH . HHE R
BERBEHR, SHBRILERBERMER, SERBEMK;2006 FHEE « SHERREHERE
FEHR, SRKEZEREHR, M5BV EMHRAZ REMAMERX, &5 3 FAFEEENMHET TSR
R, R a 5/KIE pH HHRELFE R BOD; HRAZMBEMAX, MEHREER BENHERK, 5
FA UHRAZEREML, M5 EABEBETHR, BB EER o SRR TZRKAERREHE
T£0.149 -0.681 ZJ], 4K a SRANETZ KR RBIYBAE, RHR BT RE a SBALE
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2 ZAHE TR,
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Tab.2 Correlation coefficients between chlorophyll a and some environmental factors in Dianshan Lake

REESR I I m \Y A VI 2004 2005 2006 34
KIR(C) 0.139  0.368*  0.360" 0.073 0.351 0.121 0.274* 0.229  0.271*  0.241*
K (m) -0.15 -0.001  -0.049 -0.145 -0.139  -0.208  0.146 -0.125  0.092 -0.03
SEWHRF SD(em) ~0.094 -0.2520 -0.06 -0.173  -0.319 -0.024 -0.073 -0.241 -0.292* -0.114
pH 0.475* 0.397*  0.392" 0.181 0.262 0.168  0.408™  0.530* 0.149 0.338*
& (mg/L)  0.089  0.05 0.262 0.042 -0.089 -0.068 0.1 0.06  -0.036 0.099
ig’%)ﬁ%ﬁ 0.514™ 0.497* 0.510*  0.19 -0.001 0.434* 0.145 0.630™ 0.522*  0.410**
BOD; (mg/L) 0.507* 0.603* 0.470* 0.197 0.274 0.186 0.429*  0.598* 0.548* 0.401*
HE (mg/L) 0.196  0.261 0.14 0.296 0.115 0.04 0.16 0.327* -0.106 0.154~
WREE (me/L)  0.292  -0.003 0.325 -0.03 -0.09 0.019  0.414™  0.194 -0.022 0.152*
M A (mg/L)  0.29 0.481 ™ 0.681*  0.476™  0.557™ 0.464** 0.481* 0 -0.279*  0.467*
WiEREh (mg/L) -0.216  -0.391* -0.453" =-0.231  -0.21 -0.08  -0.305* -0.363* -0.109 —0.301*
HBW(mg/L)  -0.076 -0.178  -0.186 -0.167  -0.096 0.103 -0.191 -0.132  0.019 -0.149*

# P <0.05, iR B%&; == P<0.01, HXHEEH. CNERE)

KTEEHFFHMEER 2 FRIOXRFAES AR WA BB S, FERAKBIASUKE F
GR a TRIERNEREHZSRRENE, — B, RmERERNE T EZER/ K& ARE
1 VEFREE. EREGHS(OECD) X BALE TSR a s E R R T T REMTTFR
K KEBENE— T RE TR 80% , AN ERE TR 11% , HR 9% 8K Ay BAwE St R 21
FU SR A E R IR & 5 BB RITIT RS0 S EEMINMMH R SRS R
BAA BEMCH o WIMTEE a RN SRR E T ER B EHEE, &% IZ Iy iRE
MR SR A R R TR R T R b =R LR T W UK & LA IR BT TR B I AR S R B R T L
MR a TESAANMEREANMKRE, XTRSEILIBHNERATERS (152.304 mg/L) B 1
BERNKETNA T RIEE0.65 - 1.5 mg/LI" SF BAESMTNAHB P ER S T 72.3% FH %,
BRAPZE WY A KOREIE T WEEFTANABRNILESERNAERAERRENLR,
BREFMNETHRE NP AT, H NP AT 70, P BATREMBRGIVEE FREL; 5 N/P/NT 7 B, U N A
RERBRBIVEE Frth . TEABIFYHIAIFE LIS DIN/TP = 11. 28, [ i, P AT RERIE 1L M IR A M) A4 KB AE 1
FR T o SRTGE L7 ) BV R F] P 2 2 23500 0. 270 F00. 156 me/L, YRR T & & Fr 1 AAR
(B >0.05 mg/L, i ERE >0.03 mg/L) . HI, IEEEFMBA, FHEY 0 NP BKXR LUK NP
HUAE S PR S SRR RO A NOZAR JR /K R BT AL ) B SRR AT KBRS Fr o TEILINEERR @ 8 HHIRE:
ERFEMX GEPRELTNE BE ARG LS EE U AKERIE M 7K RS R —
T LI AR o FUSBEUR I RO M, TTRRRE t IR I YA KOE B, oA AR R R R Y
BIrth, B A MR 2 B i B0 aS , A TR S BRI R 2 BBMACK R,

MR a G 8 S5KEHETFZEINRRER T SRR S Z 61 E TR YR IEFHFEYEA LI, 55
AHHHENMRNE R, SEERIIITRR a SIEFR T Z [ AR ER T A REA g 165 -200, T4 25
ARSI 26 - 32,

2.4 MR a SFEHNTHIZEL EEH2HT

IR TR IHERR a W VE R AR, B0 B UE 4387 °T LU 8 1 5 AR R a A XS R A
KB MRRE T, AL R T [ A7, AT R EEERE . RIFEL T HTREHK
V&, BRI UE LA I ot 1 AR BR Z 1] 3 SR B TR R SEME IR T B 42 BN A 45 8- LK 3 4
B3R 3 A A, Ao il SRR a ZERY 1177 #2505 H1 CONDy, \BOD; NO,;-N TP SD 4 5 A7 AL,
AR FALERTAR, Vb G %A WAL, By p EB10.05, 2 W BREAE L T aF
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COD,, F1 NO;-N B~ F Ak, EAHR REAE 6 Mub b &, 35 0. 918 4, FFr2Z (A4 514 CODy, |
BOD, .DO.pH .WT \NO,-N S -F Ak, L3 4, 3 FHE LG 74 BIH B4 5]4F COD,, .BOD;
NO,-N.DO £ 4 DMHEF Ak, RIEE S0 AFEFRZ L& 3 FHE M 5EE & 4 0l )0 5 72 0T LA,
FNTE LM 5 R a M EE TFEAREE S ARFEHSEEHAR, BREEENEHETH COD,, .
BOD, .NO,-N DO .SD 1 WT,

®3 BWHEHEEREa MREERFHEAKE
Tab.3 Stepwise multiple regression between chlorophyll a and environmental factors in

each sampling site in Dianshan Lake during 2004 — 2006

ESMEVEWR RAHR AR F{H Df P

Chla= -16.286 6 +7.257 6 x COD
I +(COD) =0.753 57,p =0.000 41 0.753 6 19.711 9 1,15 0.000 5

Chla=29.041 9 +5.256 8 x BOD +14.023 3 x NO; —195.278 2 x TP
I} r(BOD) =0.785 1,p=0.000 4,r(NO;) =0.636 0,p=0.010 1 0.839 4 10.3393 3,13 0.0009
r(TP) = -0.598 37,p=0.017 5

W Chla= -20.2005 +5.809 2 x COD +30.699 1 x NO, 0.918 4 35.010 8 ) 13 0
r(COD) =0.7652,P=0.000 7,r(NO,) =0.875 5,p =0.000 01 ’ ’ !

Chla = —9.968 9 +7. 466 8 x COD
NV (cop) =0.417 5,p=0.135 4 0.4175  2.5338 112 0.137 4

Chla =9.046 66 +1.341 2 x BOD +23.997 8 x TP
v r(BOD) =0.4057,p=0.117 5,r(TP) =0.468 6,p=0.065 8 0.626 3 4.5183 2,14 0.0306

Chla =58.477 4 -24.053 3 xS +3.551 3 x COD
T (S) = -0.4293,p=0.095 6,r(COD) =0.425 5,p=0.098 9 0.5246 2.658 4 2,14 0. 105

x4 BEEMEXR aNXRBEERFZEANSTEAFERER
Tab.4 Stepwise multiple regression between chlorophyll a and environmental factors and
their tests in Dianshan Lake in 2004 ,2005,2006

ESHEPEY: 253 EHXEK FiH Df p

sops  CMa=-15.437+6.530 6 xDO +111.704 0 x NO, 0,789 7 1740 ) a1 .
r(DO) =0.627 3,p =0.001 3;r(NO,) =0.592 0,p =0.002 8 : : (2,21)

Chla= -208.848 6 +27.827 1 x pH +2.847 41 x BOD

r(pH) =0.416 7,p =0.015 7;x(BOD) =0.456 7,p =0.007 4

Chla= -43.022 8 -0.563 5 x WT +11.849 1 x COD +2.923 8 x BOD
2006  r(WT) = -0.324 0,p=0.047;r(BOD) =0.562 1,p =0.000 2 0.754 6 15.86 (3,36) 0
r(COD) =0.554 2,p=0.000 3

2005 0.710 5 15.80 (2,31) 0

2004 -2006 4FH1E], E LA 4R R o SRIFHE T Z ML ITEIHTRMT -

Y = ~24.898 1+1.791 2DO +4. 683 4COD +1.811 3BOD +6. 633 2NO,

r(DO),p =0.038 95;r(COD) ,p =0.000 02;r(BOD) ,p =0.002 29;:(NO,) ,p =0.002 65
FHI%ERHR=0.653 65,F { =17.343 99,Df = (4,93) ,p =0

3 5

FR4E 2004 4 1 H -2006 4F 12 A ZAFAGHESLMEINYERE TELLIBIM4E R a S EAIE N 3.48 - 141.63 mg/m’,
SEHIE K 29.98 mg/m’ s FEAEAH BIANEE, BB 4 -5 AT -9 A, KN L, T3 E45E
MHE B, SR o SR &S, Vil Sk | 1 oS3k 0 & 8848,

WIEIE R RIRZRE FFREFE AR, T EB BT LW TSI EH¥{E R 71.6( >53) , &Mt FEE
SFEARZS o Vil K O 27K K B S SR G T b 5 th K DRI MR 5, JE L L X & & 5
(R X

M4 E a S8R FZ AR REELEK (0. 149 -0.681) , KPR IR E a S RTET
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ZNHETFHAZW. 55 3 FFRBEOMHRESEERRY, HRER 2 SKE. pH SERETEE
BOD; \FERRRZ R BEHR, M SHRIAERBEOMX, SEA UHRAELEEMEXL, M5 EHEER
ERMR.

MR a SHEETHZS /ISR YT, A R R, XA BE 0035 B 74 A
[, 3 4EHAA KSR & & H B0 J7 784 COD,, \BOD; \NO;-N [ F Ak, RIS G2 FEFRZ L
B3 SEHAE M LR 522 BE T R AT IR, I ZE LU 48 R 2 BOBREE T AR Rk s A FEFEh &%
BIAR,HEFEEMEEETFA COD,, .BOD, NO,-N DO .SD F1 WT,
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