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Temporal and Spatial Distribution of Environmental Factors and Chlorophyll-a

and Their Correlation Analysis in a Small Enclosed Lake

LI Fei-peng', ZHANG Hai-ping’, CHEN Ling’

(1. College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. State Key Laboratory of Pollution Control and
Resource Reuse, College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: About four year’s field observation was conducted from July 2007 to September 2011, in a small enclosed eutrophic lake
located in Qianwei Village, Chongming Island. The temporal and spatial distribution of environmental factors (including physical-
chemical factors and hydrodynamic condition) and chlorophyll-a ( Chl-a) were studied and their correlation was analyzed. Results
indicated that there were significant differences in the spatial and temporal distribution of Chl-a in the lake. Significantly positive
correlation was found between Chl-a and water temperature, turbidity, TN and TP. Water temperature and nutrients were the main
limited factors of seasonal changes of phytoplankton. It could be the result of phytoplankton growth that caused the seasonal change of
turbidity. It was found that hydrological changes were the primary factor affecting the spatial difference of Chl-a concentration. Lower
average Chl-a concentration (35.30 pg+L™") was recorded in the north watercourse, in condition with higher wind driven flow velocity
ranging from 0.08 m-s™' to 0.22 m+s™'. A strong negative correlation was found between Chl-a concentration and flow velocity.
Higher average Chl-a concentration (53. 11 pg-L™") was frequently found under flow conditions ranged from 0 m+s ™' to 0. 10 m-s~".
These findings indicated that increasing hydrodynamic condition would significantly inhibit the growth of phytoplankton and reduce the
risk of algae blooming in summer in these eutrophic water bodies.

Key words: enclosed water; environmental factors; chlorophyll-a; hydrodynamic condition; temporal and spatial distribution

BPRAOE S A AR AR BN T s i 1Y
WA BRI PTIEAE B B PEEGE | KA Sh

B SRR A X BEH S BOK R R B SR AL IR
IRAENT BB e ZE KA AR AR L2 R GO

25 RIRFER RN, A RE I RAE R . B R A
) & B FRAL AR AR o) J H 25 51 CEE . — i,
it e ) D Ml ™ T S A T 2K KR 25K A
ST HP AR N S UK AR B S N RTK 5 H AR 2
BV 2R BT AN B o 4 A8 PR AR 22 s o —
T3, V223 R o SR SR GE— A SR, Xt S T i
T T, 2RO E S G — s R
KR, 208 138 BOKIRANE | B 254 bk

WENEY NS SN ONIL PRIk S EE Nzl S NE|
% ) EE S B SR ALK AR ) . T R A K AR VR i
FEP) IR R 5 17 A 4 1) 52 e A 5, IR & B2
B H AR F Bl A7 & B A, X5 & 8 R A
s BHEE: 2013-01-14; fEITHHA: 2013-02-26

E€mA: “ 2 h" EEEHE S H (2012BAJ21B01)
EERN: 25 (1983 ~) 5B L5, EEHF5E T ALK

2%, E-mail ; lifeipeng@ tongji. edu. cn
# JHIHIK R A, E-mail : hpzhang@ tongji. edu. cn



10 4] RMGAE o /NRYEF KRR P T 5 SR 3K a (I8 20 A S AHSG RIS 3855

AL 1A ARG 7 A DRSS AT B B0 5 L

I A SRS T B SR K AR BT 22 LR BRDK (A
BFFFEXT G0 AR P K R PR T . R
KA AR | S oK 2R R RSO, 2
TP R, SN K G IRt B, S A 2R Y
S RGN R S AR AT R L
VRN /NI PR KA FR T K S B 2 B A
AR S5 G, A A R G AR TR A, 2
WFoE s B IR M AR X 1 SR, 2% i K 1k
(A 58 0 B 7K 5 o TR A5 R 0o 37 B sk 2 O 5
) PAE K AR | A B R
ARGE XTI Y B A KA, B AR B
AP LA R HR . HLAEREE . AT 5
IKEH RSB RE HR T2 X P K AR Y
R KT AEL ) A TH A BRI R T B AR X L
Tk B —E 5 IF T BRI B3O8 (BAEAE
FEAERES | #6118k, W I e 4217 R B 1
AARRZAL.

AL 52 B B — A~ SO 8 /N R AL KR e i)
FWFFER Gl A 4 AR Z Y EFSNILI , 734 1R
BT (WA T F0K 3 7 ) Fit 4R a (Chl-a) B
23 AR, JF 38 1 2000 A 7 ik o i T BRI
R Chl-a A SEAE, RUYI N SR BORL A4 R £ AR
T BO B PR A 5 5 IR AT P AR K 2 X
8 $ LAl K A

1 #RXEER

L LT T S BB SR AT TR, 10K
A A0S 7] 55 K 2 K VTR PR B 2 30 o ok S 25 5
IKRIREERFFE L, (8 B 471 28 4 SO 0 0 20 7 52
EAFFE. T 2002 4 N T IF I A, K AR
ARSI H” 7, i 5 AAH B 5T Al T B 4 A dst
PHZKISR, WA R R 8] R R S5 an Tl 1 s, i 4k 3k
AHE T K RN AR AN, HC 5 &) i e A K A U8
V5%, U JE b 22 R s Ul AT AR L H s, TE R TR AR Ak
TRIG e, PO IL AR AV e A A R HRY AR 1 15 K HE
A, — AR TS K HEA R R, L6 kE P
IR T R /N 2490952 000 m* | IR 88 AR X 1A
e B & R P KR R T R E SR K
AT B 85 DR X6 P i A ) A T S e A R AR Y
POE" 8

2 MRl5HEE
M 2007 4E7 A ~2011 4E 9 A Xl sAE ¢

37300 N

/
L\\ A f /,l
s = /
Hh““—w M { TR
0 50 100 gﬁ-’.{ [/ @ AR
—_ ~—F 1T

E1 HO#KENERRERSSATE
Fig. 1 Map of Zhongxin Lake and sampling point distributions

IS8 PR R D A 2 A e A T S 1 8 A O
SREES AT 1 TR, T SE bR K RN, 45
AT R A HAH B 58, IR E 45 L m . A, dbi
A A5 AT B — MR AL S AR N EL S M,
N, PHYALHE 5 T AR 2 X, HLOWGE &K, A B A SR kR
AW R W2,

T 2007 4] ZE 2008 A JFE X H Ly IAS [R] A
AR EAT 1328 H BV | LA K I A5 37 1 - 2
EAR R Y H SRS A, XU R o
WK s 71 28 520 LA, DR I S 2 R AE R
) Y RS ( EZE AR B R AR ) F 2547,
SR AE#E 2R BE I A (LGY-1T Y, R i K ARl 4
WFFERE) s , A BEIEARLE 1600 ~ 18:00.

KB F R EAR B 2 ~3 K, T
2010 44 ~5 J RN 8 J [ g 24 A K sk A AR I 25 44
FEPEII B (W2) HEAT T Imas e, i TR AR, AR
Y SCHR AR A 167 55 R B2 IR ABE 5 125, R AR K I
T 0.5 m PR KRR, BORE B[] [ 52 A 45 K 16.00 A2
A, B L A 5 20K B2 B A (Hqd0d , HACH, 3§
) € 0 Sk A48 (DO) | pH B, ML 3R
(COND) | KL (WT) S48 AT, KA 37 B 2% 1] 52 56
FEH AT BT, R BRI AL (WGZ-1A R3],
v T i AR AN A PR A R ) I R
(TURB). Z:HRIE GBI AE 1 b5 o 5 5 0 2 24
A (NH,-N) | fif 25 & (NO; -N) | I i P B A
(DTN) . B (TN) | BEfRE (PO, -P) | Vi A
BE(DTP) | B8k (TP) S8 FRERTEAR IR B, VR4
YA Chl-a ¥ B RN, R FH 1 bR L 69 I
SE Chl-a P77k AL AR HGE



3856 AN 5%

B 34 %

ZICGEATH M EAER T R A e 5
BRI T2 E 0 R RN £, A
¥ FH SPSS 13. 0 for Windows 4%} Chl-a T ¥4
K 2Z [B] i) AH 56 5 R UEAT Pearson A5G0 Hr fll £ 70
LR [ E 28T, e 5 W VR AL AR e A A
BT

3 #R5iITE

3.1 YR T A

HUL TSR RS2 pH {E 208 8. 27, K iR AR k7
FIN 3.6 ~35.2°C, H PR 5K 280 &M
EAHESEZR (R =0.9323,P <0.01) , HEHS A
KRG 4C L. BB RIEL T MG T,
HFHAR. DO & T, AE AR, &K DO
A BRI A AR Ak 33 mT B2 i B2 TR AR 4k
SRR, EEMBA DO HA AR R K. phE A
B S0 00 2245 B AR, e KA — M R AR R
TRk, 1 RE AE R TR B I KCF E I TE 80
NTU 47, /ML 40 NTU 4. BAEA
Wh (R A, PBEAL N 5 ~ 10 NTU. i T iA# /N,
HUC KR . pH R EL 5 A A W A A =2 [ Y
ZESEANT, DO A 8T 38 BH A 5, A PG T
(W2) FHACFRTT B W AR X fIC. ok B Ay 2 () 25 5% L
W A0 A S e B P A e vy, R Sy T
VR TR T 24 Y S 0 G R 3 S 34 ek (B AR AR

L 18 SR B B B B AR . R TE]
TESMEE TR ZE 2N E 2 iR, NH, -N7E
B AN ZE BV KA, W 2T 0. 30 mg- L' Bk
ZENH, -N5 5 8 W BRI, A& Z— A B ik F,
Z97E0. 10 mg-L™' 245, NO; -N¥RJELEH R Z 9]
PR A W, Bk 2 ok B A R AR, 29 7E 0. 20
mg- L~ HEELTWA —EBEMTHE, 53 0. 30
~0.50 mg-L™". FARHEK & MNH, -NFINO, -N FE
A fig 53X BEHI AR FIE 24 ¢, DTN Al TN SR
FAEBRR BB & R e, F B v 43 S AE 1,00
mg+L ™" F12.00 mg-L~'ZE47. PO, -P, DTP F1 TP {1y
ZHNBWE 3 Fis , PO, -PAAES WAL, F 1k
JEAE0.007 mg- L~ 247, AN AE H B rhA) B EE &
{8, B85 T0. 02 mg-L~". DTP 5P0O} ™ -PAR L #a3iAH
], - 20 JE 4902 PO, ~ -PYR B A%, TP e KA —
e AR AR BB, R SRS T 0.20 mg- L7,
BRI 0.30 mg- L™, &2 TP Wk AL, 408
0.075 mg-L~", B4 & i BEAAE 0. 015 mg- L™
k. PO, -PERZA TP &MY 5. 1% ,DTP & &

2978 TP Fr ik 1/5, BB v i 0 B LURURL S 85 R
F, TP R IE AT e 5 KUR LN 5 | 62 i U #8172
Y.

AT E FRER I 25 (B 3 A1 R B, & AUE IR TE
VU] E AL 3E S s, NH, -N . NO, -N| DTN
TN B & U m T AR A, P IE (W) b
NH,"-N H B i @ (8, 7] A 5% 4b fa R R0 A oG
PO, -PH1 DTP Y & w25 M 22 55 AN KB, S A1 W1
UL DTP & BB G0ss T HA AL, TP P4 & & LA S
S e, O LA 3 A A

T @
0.6
0.5

0.4 : ﬁﬂ
0.3
4

0.1

—+— NH4"-N

HeJE/mg L7

0
0.6

0.5 -

T
i

0 1 I I 1 1 | I
35

30 ©

25 |
2.0 ! T\ /\9 .

g

Wl /mg-L!

W /mg L

1 1 1 1 1 1 1
wy wy vy wy wy wy wy
1 U 1 1 1 1
e & 8 g8 g g 3
[==] [=2) [=2) (=] (=] _— —
= = = — — -— -
(=1 = = (=1 = (=] (=]
o (] (] (o] (=] o o
i (48-H-H)

2 HULHMEEFRE(NH, -N, NO; -N, DTN
TN) BIET L i 2
Fig. 2 Seasonal changes of ammonia, nitrate,

DTN and TN in Zhongxin Lake

3.2 JKBIIRHIE

HhC I A5 VAT S ) 3 25 S L B B (R
4). JuimiE SRR K, SRS AL TR 0. 08 ~
0.22 m-s ™", AR T[T FN PG TE R 2, i B A4 v 4y
AHE0.05 ~0. 15 m-s ™' AL N, ThRlE (M) Fid
TIHE (S) /N, E A HIEETAE 0 ~0. 15 mes ™!
A0 ~0.10 m-s ™' JEEIN. 3% 5 0 59 1 45 5
WA, O IR T8 R 2 KUY R R 4



10 44 RMGAE o /NRYEF KRR P T 5 SR 3K a (I8 20 A S AHSG RIS 3857

035 = POS P ——DIP —— TP

0.30

0.25
£
B 015 V l
®

0.10

0.05 - ,S R: , 1

0 L

1 1 1
w wy vy vy wy wy wy wy
st s o o o bt bt a
=) ) a ) I~ o =) o
< < < < < < < <
® ® = 2 = = = -
= = = = = = =
[} (=] (=] [} (=] (=] (=] (=]
B (4E-H-H)

3 HULEBEEFRE (PO -P. DTP 71 TP) WETFEL # 4k
Fig. 3 Seasonal changes of SRP, DTP and TP in Zhongxin Lake

R ACTTTE 5525 . P A T S S L X AR TR A T A
ARACIA . R 1 XU R KU £ T 249 BE TR ) A
RN ES DLy e Y =X (R BT= DS 20 NP AR B RS TR O
28] R E 5 AT IE 2 A 2 - RH B, S 2R
HR AT TE AR AT B AN B 5 FAd T B A L, HB AT
JRUEIGLAN 55 3 PSR T B 8l , R3] 5
PR BT AR S8 e i sh. e 2R
WEIEZIR R, X RE Gl ik 2] 7 ~ 8 ¢, L 1H)
RS RCPERTRU SRR N B A=K VA= N I BoN

0.5 | "

04 L« x

£ 03 +

#Hit/m-s™!
[=1
(%]
T
—
ey
———

0.1 | ° ° o

0k —=% it +

M E s w N
B4 HO#EMERENESERILR

Fig. 4 Comparison of field flow velocity in each

watercourse of Zhongxin Lake

0.50 m-s™' e S 2 R 4 0. 40 m-s ™
FR) i RN (L.
3.3 MEEE a PSS

HC A5 T G Chl-a e 3 5280 B I Al 224
Z5 K S s, HZRKAK Chl-a 93 & 828
71.04 pg L7 HKONBKZE,65. 71 pg-L7', & ZFH
FHERAMY AUF 20.00 pg-L~". Chl-a A& KE
FAMIAE 8 A b MR AT X AN VR A ) A=
KB, Chl-a ¥R BEAE Z 500 H Lt 100 pg-L7".
HZE Chl-a WREE A2 RAE MK, o1 % 2010 4F 5
H Chl-a 7% H 2 E WM & 8,4 ARZES A LA,

210

180

150

120

Chl-a/ug-L™!

Chl-a/pg-L™!

—4—M —*—WIl —e—E

2008-02-15  2008-08-15

2009-02-15  2009-08-15

2010-02-15  2010-08-15 2011-02-15  2011-08-15

I H(HE-H-H)
5 il Chl-a WEHTRFIZE L

Fig. 5 Seasonal changes and spatial distributions of Chl-a concentration in Zhongxin Lake



3858 AN 5%

B 34 %

RAESIRAFTTE, {8 Chl-a ¥ B LR, 13X 7] fig
S TR RS R KR R H R I K, —
FERRRE LA TR AR BT S A 16 H,
Chl-a ¥ B2 H 0 — M UEAE 3% — 5 10 5% BEXUT 6
55 . FFEER AR TR R RS O, IL B8
KO ZRIM3.5mes ' %E 2.4 mes™' AR BT
T 1.0°C; 75—y, B2 K ik s 5 DR e
FEETVE AR KIS SRR S BBl 2 — A
SR B 25 RS, 118 H Z 5B
JIHERR TR , Chl-a WeEE S T FE. A BRI3 ok
F ,2008 4FEF1 2011 4F Chl-a & 278 5k e 06 300 s 5
T2009 412010 4F 35X AT HEE T 2008 471 2011
AR S AE I BT A P 8 H A3 A A AN 5 SR RN
R ) SR — TR B b BB 8 ) I YA A 1) A
1+, M 2009 4FF12010 4FFEFT H 22 , %22 19 BT R
NSRRI K A VR

Chl-a FfiZ=7 28 AL A A 5 B A [A] A 25 i) 22 57
PECINES). LBt 5 AR W B 42 4F Chl-a & S 3EAC
b F BRI, S5 K AE 4350 Ok 108,81 pg- L' Al
110.21 pg-L™", P Bt 422 4F Chl-a &AL T Hh 45K
e fie RAB AT 35 133,92 gL, B T B 9 B
Chl-a i R . BT E] Chl-a ¥R B KAA H
PUAE 2008 458 H 26 H S A7 (212.04 wg-L7").
ALIATIE (N) 1Y Chl-a ¥ B 5 22 1%, REVATEE (S) FIPY
B (W1) A9 Chl-a ¥ BERA A =7, X 0] e & B T DA
TR T A R R S R MoK B R 7K 3
T8 KR % S A TR A ) A A
BRI B LA AR 32 - 3IBEL B , 5 14 1 A SO0 oK 3h )
M55 , Chl-a 7 ey 5 0T AR It o Y 4 /&

THBW B, 1M Chl-a & S AL TR K,
Fha] B AT AT B o] LA B, T B e AR 1SR A
KK SZ AR B3 R 1 T8, AR 3l b g
SR UL 3] Py 45 KU A W 1 T R T L, Chl-a YR
JE WA T R T B, X L2k A 3R B TR AR P 1 A
ZKEN N SR . NESRINAER W1 M
W2 R AT P9 B, W1 2t 28 355 T K,
BRI R, H A2 B S AN Rt
W1 4b Chl-a ¥ BT W2 4b. PR BEFI AT BORL A
HA R K ) T &8 AR VE I BEE SR & s
—ERRRE R T KB il ok B 52, Chl-a W
Tire.
3.4 HEEFT5 Chl-a LR
3.4.1 AT

FUCH 6 AN Wi s A7 Chl-a & 2 AR G BR 1S
F2Z [A] ) Pearson FH ¢ 28 B0 HXUR 8 35 P43 Mr &4
AR 1 R, el DIE & W50 547 Chl-a 77
KR, MR TN A TP MR BEIEM L LR,
5NH,; -N, NO; -N., PO, -P ¥ G B EM K, 264
1, Chl-a 5BENH, -N, NO; -N, PO; ™ -PiX 3 ME#r
SMNAFTE FEAR A M SE S R A X S
IR T5 Chl-a 153 HT A5 H T AL ZS5 8, IF
AR K] BB T VR A ) AR A R B X K
A Pk SRV AR SRR A WO AR E R AR A
FRER FR B K ) B BT KR/, #bFE B K s SRR
fr # Chl-a 5NH, -N | NO; -N ., PO] ™ -PI{AH &
AN, AW Ok F , Chl-a i85 pH {5 B3
IEAHSESE AR (U EAE M A0, 5 DO &2 I 38 I A5G
KB HIAEM AN, WA, S SREBER

x1 BUMEMILH Chl-a SIREREFHELRES)

Table 1  Correlation coefficients between Chl-a and some environmental factors at each site and the whole lake

5 M E S Wi w2 N el
WT 0. 558" 0. 547" 0.515" 0.515" 0. 403" 0.392" 0. 465"
pH 0.301* 0.192 0. 080 0. 024 0.188 0.161 0. 142"
DO 0.325" 0. 096 0.237 0.249° 0.078 -0.094 0.201"
TURB 0. 641" 0. 780" 0. 644 0.570" 0. 506" 0. 496" 0.519*
COND —0. 408" -0.304 -0. 467" -0.627" -0.396" -0.391 -0.402°
NH, -N 0.032 0. 057 0.015 -0.050 -0.034 -0.021 -0.001
NO; -N 0.131 0. 093 0.011 -0.097 -0.004 -0.001 0. 004
DTN 0. 130 0.131 0. 107 0.243" 0. 141 0.177 0.163"
TN 0. 470" 0.423" 0. 470" 0. 585" 0. 396" 0.391" 0.471°
PO}~ -P 0.071 0. 194 0. 020 0. 100 0.071 -0.044 0. 041
DTP 0.302" 0. 344" 0. 127 0.535" 0.313" 0.205 0.230°
TP 0.725" 0.439" 0. 653" 0.561" 0.552° 0.525" 0.533%
TN/TP -0.267° -0.250" -0.224 0. 007 -0.011 -0. 124 -0.081

1)a:#£0.05 /KFF M K; b.7E0. 01 KPR WA
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W1 W2 50, B E &SN 746, Chl-a S5
SHRYE BEOMICER, BRAEES UN, 58
FAL R S BOK A F R b T 0 52 R KA
SRFERHNO, -N, PO, -P B EIER. i
T L S R Al 1, TR VA ) A A R R ) I Rk 2
WA FAALG, 3 T BB T VR A K A Kl T
KIRTFNO, -N | PO, ™ -PEEIR B R SR 5 R A,

TN Al TP ¥J5 Chl-a % 8 FIEM KR, Chl-a
5 TP fAH I R B KT Chl-a 5 TN M C R 5L
TN/TP 38 5 B8 A k40 5 50 71 2 IR ol 30 2 B il 1)
KA. Redfield & AIAN , BEA A HLZH A i+ L 32
C:N: P =106:16: 1, WURABE LA 16: 1, B9
ERHIE R, R2Z, MR /N T 10 18] 200 5 5
R BRI R 2R 5 S A LA 10 ~20 Z[RIA BRI
PERIZMASFEARH . e85 Wi g5 07 1 TN/
TP - {E A T 8.68 ~ 10. 68 2 1], 4= - ¥ {4 Hy
9.35, 5AFRGIAIE FHE + 34230, Ptk TN F1 TP
AT BE S PO TV AL 4 A K W A 1) BR i 7 R R
Smith AR, 24 TN/TP <29 i}, 7] LUE Ji ok 48 1) i
PSS AR, SR, Chl-a F 5 TN/TP #EKER IR
55,0 M SR E S5 Chl-a 78 0. 05 K P F &2
PAARSCOCER. JRA ], O BIEAR) TN/ TP JF%
AT B s s b RO RIY BUK AR, UL AR B R
LA = BB KR PRI E A K A e S

TN/TP R AR K. Xie 252 AN, B AR A TN/TP 7]
RESE W BUK AR G TPl AR AR TN/ TP
{E T RESE VR AR K B 1A,
3.4.2 HEER TG a BB BT

IR R —F X U AT A )52 W A FH 25 AN A D, 2%
IS5 R 1 2 [AIAF TR AN [ R B 1 Sl S5 A O IR, A T
Bij 1k 2 AL v, W T3 S s A R
YN IREE A T, R 2 e 50, S 358 1
X} Chl-a B[R 7572, G536 1 X6 Chl-a AHX 22 /) 26
BN b

PR W 547 5 Chl-a 5B AH G B FREE H 1
VRS2 A 7 R 0 [ 72 &, 38 20 [l H 9 20 B 45 21
2 pros. IHar LU 4 WS o 5 1~
3 AT A, # o IEAH G, (A 3 % Chl-a A
BEEWA R T AHE. TP 7 4 A5 (M, S,
W2 . N)AE R EE— BRI K1 Ak, TURB {1 ik —BR
HIEFAE E U0 AZE, JFAE S SO AT N 5L AE,
H T H O R S A LUBOR B o 3, KUR B 3h 51 AR
Ve R BRI TP (1Y = ER R, IR Ve FR 17 0 25 1 A
AR BE e | P KR A sl o] B O TR £
B 5 A7 5% TP A1 TURB BRI A I3 . TN 78
W1 s AR R 2 — BRI R A3, 2K IR DTP 4K IR
A SRR TR X, AR BT e & B, DR
P s TP o5 FLUR A Y 92. 8% , R TR R
INAETR IR ) AL K RE 1 £ 3 i TP 5 i 2] 448
B, TN/TP B R RS, R TN AT RS2 W1 FFF: K 35
M PR AR ) A K 1) 22 R T

%2 Chl-a FIREEFHEIFFE

Table 2 Stepwise multiple regression between Chl-a and environmental factors

W B WA R R o FAH
M Chl-a = -69.340 +292. 011TP + 1. 341 WT +3. 054DO 0. 809 39.901
E Chl-a= -3.730 +0. 778 TURB 0. 780 100. 774
S Chl-a= -19.234 +197. 762TP +0. 599TURB 0.717 33.799
W1 Chl-a= -48.170 +21.251TN + 1. 656WT +1 083. 177DTP 0.711 21. 110
w2 Chl-a= -14.917 +226.931TP +11. 907TN 0.616 24.795
N Chl-a= -1.497 +104. 795TP +0. 209TURB 0. 586 16. 734
45 Chl-a= -72.388 +113. 382TP +20. 754TN +4.397DO +0. 311 TURB - 18. 861 DTN +0. 751 WT 0.741 83.113

WA FEN S & K T IEE 6 AN F A
% KK TP, TN, DO, TURB. DTN 1 WT, 435l
R T R A K B SRR | BBUE . DA
K. TN, TP F1 DTN #2417 77 s ) A K B 5%
£ TRV I VAR 0 ) AR K s il UK AR TN TP %
HYIGIN; DO S 7 AR 44 Qs ik A v i) B2 BB I
YT, WA AR T 2 5 LR K AR DO Wk EE AR Ak K
T3 A X PR AR A0 0 A FH R T 2 A Caig m 42 )

M52 Chl-a 5 2 P EE A9 748 1b 18 B I7 i AE 9 )6 )
FHREE s, 5K 8 S sh ¢ R &% Y).
3.4.3 K1 5HREK a KRNI
HC K Bl ) S 322 KU 2 ) AR AL S
SRR R 0. 10 mes ™" X 209 AN B 4
Mk B,0 ~0.10 m-s™" 35 B W0 {8 e £, 5
68.3% ,Z J MM 0.10 ~0.20, 0.20 ~ 0.30 FlI
0.30 ~0.40 m-s ™" BB, 735 i 17.6% | 8. 6%
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Fig. 6 Distributions of Chl-a concentration

in different ranges of flow velocity
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