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Longitudinal variation characteristics of Chlorophyll a and the influencing factors

along the Taipu River

LIU Maoya, TONG Chunfu”, WU Fengrun
State key Laboratory of Estuarine and Coastal Research ,Institute of Eco-Chongming, East China Normal University, Shanghai 200241, China

Abstract: Chlorophyll a, as an important water quality indicator, can intuitively describe the nutritional status of the water.
During the transportation with water, the concentration of chlorophyll a in the water will change correspondingly under the
influence of environmental factors along the way. From November 2017 to October 2018, we set up fixed sampling sites
along the East Taihu Lake and Taipu River to carry out monthly investigation and analysis on the chlorophyll a of the water.
The results showed that the concentration of chlorophyll @ from the East Taihu Lake to the sites along the Taipu River had a
significant longitudinal variation. The annual average concentration of chlorophyll a in East Taihu Lake was ( 15.341 =%
2.329) pg/L. After passing through several sites of the Taipu River, the concentration reached (11.002+1.004) pg/L at
the site of Jinze Hydrological Station, which showed a significant decline trend overall ( P<0.05). There were differences in
the contrast characteristics between every two different sites. The longitudinal variation characteristics also appeared
differences in the different months. Clustering and nMDS analysis also presented the differences among the different sites
and the different months. Nonlinear regression analysis revealed that the environmental factor which appeared the highest
correlation with chlorophyll a concentration was the light intensity at 0.5 m below water surface ( P<0.01), and the

chlorophyll a concentration was also significantly correlated with the dissolved oxygen in October 2018 (P <0.05).
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According to the currently existing studies, the longitudinal variation of chlorophyll a in water is influenced by many factors
such as water quality. In the future, more environmental factors should be considered, and the comprehensive effects of
water quality, precipitation, hydraulic retention time, current velocity and runoff on the temporal and spatial distribution
characteristics of chlorophyll a should be analyzed systematically, which can provide the scientific basis for the safeguard on

the water quality of the water sources.

Key Words: water source; chlorophyll a; longitudinal variation; influencing factors
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Fig.1 Map of sampling sites in the East Taihu Lake and
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Fig.2 Variation characteristics of Chlorophyll a concentrations in the different sampling sites and in the different months
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Fig.3 Cluster and NMDS analysis of the Chlorophyll a concentrations in the different sampling sites and the different months
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Table 1 Environmental factors in the different sampling sites ( Mean+SE)

R e . REE _— kbt K05 m
Sampling sites pH Dissolved Temperature/C Conductivity/ Transparency/em Light intensity above Light intensity at 0.5 m
oxygen/ (mg/L) (ps/cm) water surface/Lux below water surface/Lux
DT 8.2920.17a 8.39+0.41a 20.15+2.76a  413.88£19.23a  31.67+1.84a 43527.92+8831.00a 2535.10+824.95a
T1 8.03+0.10ab 7.47+0.46ab 20.24+2.75a 399.08+42.06ab  32.13+2.80a 34506.67+8358.50ah 977.52+331.96ab
T2 7.78+0.06bc 6.93+0.52b 20.57+2.54a  429.58+16.53abc  32.00+2.23a 47805.00+£9680.86a 1815.42+778.77ab
T3 7.66+0.06¢ 6.68+0.47h 20.69+2.73a 467.38+14.53ac ~ 32.21+2.27a 41890.08+8365.06a 1144.58+317.85ab
T4 7.70£0.05¢ 6.66+0.40b 20.61+2.80a  479.17+15.24c 30.54+1.71a 33427.46+7077.08ab 1930.71+657.46ab
TS 7.71+0.05¢ 6.85+0.46b 20.29+2.91a 484.67+12.72¢ 30.42+1.80a 18655.42+4186.17h 564.14+129.45b

DT %< K East Taihu Lake;T1; KIfi W Taipu Gate; T2 KAF Pingwang Bridge; T3: 2 B A KHF Lilidong Bridge; T4; 173 KAF Luxu Bridge; TS: 457K 30k
Jinze Hydrological Station ; & H [Fl— I EUBARIE A [N “F- B 7R 75 A RAE 0l 5 A B 2 R A7 A6 B3 25 57 ( P<0.05) 5
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GRS BE AP 3 AR SCME (P<0.01) s TEADuli i, A FREE R 1 5 48 R a VR B2 2R 52 0 35 A AH DG A
(P>0.05) , MEJ[E] FORA 42K a WK FRIFES KT 0.5 m 6 REGE B 202 & A2 (P<0.01) ;76 10 H
(2 o VRISV AL 3 T3 (P<0.05)
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Table 2 Nonlinear correlations between the Chlorophyll a and environmental factors

LSS bR Zikey

Correlation Selected combination P
SR 1 DT 0.201 pH, 7K 65 0.428
Sampling sites Tl -0.108 VR4, KL, 0.15
iV 0.116 KL, 7K 1R, KR 0.5 m sk 0.239
T3 -0.196 K, B 0.475
T4 0.188 KR, KT 0.5 m SGig 0.648
TS 0.06 KF 0.5 m sk 0.553
J= 0.029 KT 0.5 m JE5R 0.003
SR ] 2017-11 0.303 K b 0.572
Months 2017-12 -0.24 HL R B KR 0.5 m s 0.631
2018-01 0.464 KT 0.5 m FE5R 0.689
2018-02 -0.154 VA, L o 0.210
2018-03 0.532 KT 0.5 m FE5R 0.146
2018-04 0.882 HL 3 0.192
2018-05 0.842 AR, BIE KT 0.5 m ER 0.211
2018-06 0.625 K 0.5 m sk 0.052
2018-07 0.518 HL R i W B 0.222
2018-08 0.582 KR 0.5 m Y5k 0.166
2018-09 0.204 pH, B 53R B IR 0.295
2018- 10 0.354 payiiiEa 0.016
p=3 0.029 KT 0.5 m HEok 0.005

A EL A ST 45 AR W] R F A 4 R a (ASRARIE R ], X BRS A5 Y BT 2 SRR 4 K a
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MR ER a REBIRFEREZ S, AR A G MW Z A b 2E BAN, Hi o AH4ER a S Ek
L 12 Asdf, 9 AT EARPIFK, KR KA S OGIFE R, R R o eI R, 12 AkT4
e KR SO, AR TR AR . IEAh RIS RE 12 DA T 4 4,6 A B sch —4057
HA19 HAH M —4;3 H 8 AR 10 HAHM—4;1.2.4.5.11 112 HH—4; Hdb 1—5 A .8 A K& 10—12
AU AR 2 a MHRPER R T 95% L0 b, BT {5 BERAT X i B K R it 4 3% a WRBEAEARTR T I f
4 2500

PRIt 368 00 5 AR A R 3R a VAR S IR RSER AR O, AR )2 0T 3 B SRR AR R AR B R, 75 B A 1
SRAE A, IT R A A W R A4 SR A BRI 1] B, A REAT 80 BN X Bk BB AFAE
4.2 FUMMLRE a Y EAS Y E L

MR 3 a WEETE— R b RO T KA b P AR 4 10 A B TR OO0, 1T PR IR A 1 AE K 2 AN [R] TR 2R
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