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The Concentration Variation of Chlorophyll-a in Artificial Shallow Lake During High Suspended Sediment
Water Supplement

LUO Chuan-ting', CHEN You-yuan'*', ZHANG Chao'

(1.College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2.Key Laboratory of Marine Envi—
ronment and Ecology(Ocean University of China), Ministry of Education, Qingdao 266100, China)

Abstract: The water supplement from Yellow River to Dongchang Lake was conducted on April 23, 2012 to April 26, 2012. Sample collec—
tion, flow velocity and suspended sediment concentration monitoring were synchronously implemented at 1~12 monitoring sites in the whole

lake and 5 monitoring sites( A~E) of the longitudinal profile from inlet to outlet, respectively. The variation of suspended sediment(SS)

concentrations and chlorophyll—a concentrations were analyzed from the whole lake to the longitudinal profile. Average concentration of
chlorophyll-a was 4.07 pg- L™ before the water supplement and 7.74 pg- L™ after the water supplement, among which the Yellow River wa—
ter contributed 21.1%. Increase in chlorophyll-a concentration from big to small , velocities and SS concentrations obviously appeared the

peak values in A, B, but C, D, E showed a decreasing trend in turn. Chlorophyll-a concentrations of the five monitoring sites presented

highly significant negative correlation with SS concentrations by 0.81 within the process of water supplement, while only about 0.43 without

water supplement. Besides, monitoring sites in the lake which SS contents dominated by fine particles, Chlorophyll-a concentrations had a
large rate of increase, whereas SS dominated by coarse particles showed a small increase of chlorophyll-a concentrations. In summary, it can

infer that high concentration of coarse particles of suspended sediment inhibited the increase of chlorophyll-a concentration. While, fine

particles or colloidal particles of suspended sediment offered a chance to increase chlorophyll-a concentration. These effects only happened

in the short—term of the replenishment. The results showed suspended sediment might be one of the main factors of water environment that
affected the variation of chlorophyll-a concentrations under the water supplement period.
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Y HE:2013-01-25

EETE : FE ORI Yl 536 MR k% 5 (20092X07106-003 )

YEE BT 95451 (1987—) , 2o AU RCT N B, WF5E 5 10 R B K 5 B 138852 . E—mail : xiaopangtcl@163.com
*BIEEE EAE  E-mail: youyuan@ouc.edu.cn



Bifte s, % A THKIIIARS SR KRR P o WeRER 251k 1849

M2 2R a 1E 0 R WK AR A AL R I 25 5 F B
5K AREES 1 A SR B DDA G, T 2R 32K
PRAR ST KR R B R ER AR VD B i AR 2 AR
N By, HAMbId 0 i 2 . M S T
KT8 i XA B S KIS T4 3R a BURE IR, R B
A7 R S K TR I e A e B A AR R
T E RS, SR a S B AR e,
NP SE PR SE = WK B K G SO R T K AR 2Rk
WA 7K 3l 7 Z5 A 0 5 i), A5 H 0 R 0T 98 25 200 ik 34
Sl R AR P A oI (W B2 o Hilton 258945 HY ik
(R BE TN 28 T 3 28 S VR WA AT A K R 114 5% B B ] g
AT HGTE , BEAR T IR N 43R a 1 5 ai
Persson 513 11 28 55 452 AR FUHE T 7K 44 119 78 727K F
BRI 8 28 S PR WA P I A AR K, s g b )
e BLAR, PO A EREE AR R B KA AR TR A
Uy AT AR a M ESHRERA 2R,
UHER MM LR a AR RZ —, XTEKME
M) E U249 A7« (1) PR VD k77 5 S A S 6 3 s, B IR
BEISHED I AAVER 5 (2) YR VD TR X 388 285 B4 5 okt
1 55 H 5 K AR (R 7K F7 B R, BELAS S8 R TR 1 5 B
(3) Ve bk AT IRl /e A Ak b R B 2R,
B A BT AR IR B 4% K a
A1 o 154, R4 2 a 5UeVb A B 36 RIS
Z VR MUAE (e s Ay M gE s B, B 1 0
A I S AR /0 DL AR B0 A SCRE BN T /K A
H——RBWAFERT G, 43 B LE s & & 1 K
() JE B v BRI P R a VR AR
LR, BEERR DS FZM T, BRIP4 a
WAL, g N TR A K A4 SRR A4
S %

1 #R5EFE

1.1 SARXER

AR EOLT IR, 2 0OR TP r e Jr i
KT o RS IRPUE L 738 6 NI (1 -
VD), AT 4.2 km?, FEZS R 10x10° m® LA |, K3
2~5m, REWS MK R BA THE, EERE K
28 DU S A i iR AT, P /NS AR B
W, W R R A — AT A EOK 1 2008 4E—2011
AR B R B TR U M K A S R IV
el VAR, B SR E B RIS . AR AR B
WK, dERE AR B KR Z R T g, k2 HOE & 1A=
AL UE IR T N TAMK

12 RESNHEMERIIRE

7R E AN KT BN 2012 4E 4 J] 23 H 17:30 JF
1HH] 24 H 22:00 Z55  4RIKFR 23 H W#MKHT .24 H
AR 25 Fi1 26 H RAMKSE 2012 45 4 H 23 HAI
26 H E A XHBTE 12 AW 5 GPS %E, 4 Bilikd 7
RIZIKFERRVERERREE . N4 23 H—25 HIFA
T T2 I R O BUR A K T (A) TR 3B 4K 1
(B) 25 (C) \Fg &Hr (D) FIHL T BUK 1 (E)5 A~40
VBT TR AV 7 7 [ 20 W DR R A . A 5 R - 23 H
8:00 ] 18:00 4FFE 2 h Bt 1 YokkE, T 17:30 JF4h
K HICEE 18:30 ¥4I T 1 YCRAERT ] ;24 H AR
JNF L 13 B A AT R, F 8:00—14:00 F3F 1 h HX
1 KFE;25 H M 8:00 ] 16:00, [A]FE 2 h B 1 YK
FEo [RAAMGAAE W A5 A B D #4712 3%
FE s AT 5 A SRAE S AR WL 1. R4
0.5 L ZKFE, Jinid A AR R BEVA TR 4 “CARIEARAT , F
FIERER a INE o T RAEKFRS T 27 IRV (SS)
WEE 3T -
1.3 HmniX SRS

2R ZR a (I R R R A8 B YL B B
PeVH U SS(Suspended sediment ) % 4 5 7K Ji 2
VEYI I R TR YGBIT 11901—1989, 433668 1t
SRy AR P TU-1810 B9, 37 3 f o =K e
T (HA Alec, AEM-HR )il 5& . £ % A Origin 8.0 Al
SPSS16.0 Ff4iE4 143 Hr o

2 HBRE5SH
2.1 #poKIEFR T A I BRI AR R a BRT
=T

KT AR R R BT IR 5K, &8/ Nig ], %L
MUBATK FTE AR B, A D35 /g in] ) JE A
ARACATK T QW 5 12 BRI DPEAZR B thkrhk
R R 15m’s7.4 J]1 23 H—25 H,A.B.D {§
T A—E R TEIR DR T A—FE B4R a W
R 2 AR AL LI 2.

211 MR RV R AR Ak

MK 25 W 3 o 5 B TR e vk FE AR AL
AR IEA— 2 (& 2a, 8 2b), By 23 HHI25
H IR SS Wk ¥4/ N HERE , 24 HAMKBYBL, A (B
TR SS SURIHE N, A S5 R 5 6 43.6 emes”,
SS e BEER Ik 1320.5 mg- L™, BRI A /N T
10%, SS ¥k B W AR LV AR 622.9 mg- L7 AL T
38.6%., TEFEES A 247 1000 m (1) D AbF-349 37 3 W) s Ky



1850

36°27'18"N

36°26'42"N

36°26'06"N

PRIl Y 5 3255 9
A FAKE N
B I K
C 15
D H M

E /] BUKH

AIH

115°57"18"E

115°57'54"E

115°58"30"E

Bl 1 REMBRRXSHRERERHRE

Figure 1 Schematic map of lake zones and sampling sites in the Dongchang Lake
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Figure 2 The temporal and spatial variation of flow velocities, suspended sediment concentrations and chlorophyll-a concentrations at

longitudinal profile monitoring sites in the water supplement period
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Table 1 The temporal and spatial concentration variation of chlorophyll-a and suspended sediment before and
after the water supplement in the whole lake
N———— 2012-04-23 (kMK HT) 2012-04-26(%MKJF) M a YRR AL/ SS Ve AR AL/

Chla/pg- L SS/mg- 1 Chla/pg- 1™ SS/mg- 1! %o %
1 2.73 8.7 5.52 5.5 102 -37
2 2.76 9 8.56 7 210 =22
3 3.06 19 7.68 6.5 151 -66
4 3.44 7.4 6.82 9.5 98 28
5 4.5 7.2 747 8.6 66 19
6 44 5 7.45 7.3 69 46
7 3.84 3 7.37 7 92 133
8 4.7 4.9 7.32 11.5 56 135
9 5.05 5.2 7.43 8.7 47 67
10 5.49 4.8 9.6 9 75 88
11 4.63 7.1 8.78 10 90 41
12 4.22 12 8.85 8.5 110 -29

BRIl 4.07 7.78 7.74 8.26 90 6
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