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Fig. 2 Scatter diagrams of the phytoplankton biomass corresponding to different environmental factors during the 2005 spring
bloom (a, d, g, j, m), diatom bloom (b, e, h, k, n), and dinoflagellate bloom (c, f, i, 1, 0)
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Tab. 1 Functions representing the quantitative
relationships between phytoplankton biomass
and different environmental factors

DI |- DIN_
DIN Chla_DIN=Ay &N,
- DIN,,,
PO,
PO, (-3
PO, Chla_PO,=dp——c Ot
Po4opt
. Sio
. Si0; (-5
Si0; Chlg_SiO;=dg————e O
- 81030[”
(T-T,)°
o
T Chla T=——L—¢ "
wrJm/2
g (St—StopZ)z

Chla_St=Age = *s
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Tab. 2 Definitions and ranges of different parameters
used in the functions

DIN,,, 1.84~4.45 umol/L [34]
POQGP[ 0.11~0.20 pmol/L [34, 35]
DIN?,,; 3.19~6.11 pmol/L [34]
PO, 0.25~0.55 pmol/L [34]
Siog’op, 1.70~6.27 pmol/L [34]
T, 22~28 C [34, 36]
v 30~33 C [34, 36]
e, 20~25 C [13,37]
T 27~40 C [13, 38]
S ot 28~35 [39, 40]
w ~24 [37]
St o 20~30 [37]
Wi ~45 [37, 38]
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Matlab CFTool
(Curve Fitting Tool), 2005
Matlab ,
P<0.05(
95% ),

2 ER549%
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¢ 3)
3.5 ng/L,
6.1 ug/L
(70.3 pg/L) (25.7 pg/L)
3
« 49
3
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Tab.3 The mean, range, standard deviation, and coefficients of variation of the phytoplankton biomass and environmental factors

(70) (%)

Chla (pg/L) 3.5 0.4 25.7 5.0 142.6 158 6.1 0.0 70.3 10.3 168.6 165
DIN (pumol/L) 15.0 3.9 42.5 6.7 45.0 158 8.3 1.3 27.1 5.8 70.0 165
POy (pmol/L) 0.7 0.1 1.3 0.2 31.1 158 0.3 0.0 0.9 0.3 86.7 165
SiO; (umol/L) 17.5 3.6 34.0 6.8 38.8 158 14.9 1.3 32.0 6.3 42.5 165

T(C) 12.1 9.2 16.7 1.8 15.1 158 21.0 17.5 25.7 2.0 9.7 165
S 31.1 22.1 34.0 1.8 5.9 158 31.5 24.9 35.0 2.3 7.4 165

: Chla. Chlorophyll-a ; DIN. ; PO

; Si0;. 3 T. ;S
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Tab. 4 Correlation analysis between phytoplankton
biomass and environmental factors
DIN -0.13 —0.19%* 2005
PO, —0.40%* —0.25%*
Si0; —0.33%* 0.22%* 5 ( 3ab,cde )
T -0.08 0.24%* >
S -0.13 —0.45%* 95%
S¥ p<001;* P<0.05 ( 6 ),
b 3 5
2.2.2
, Blanchard (41
, ( )
, (Chla ) , Gauss
> 7
Chla , ’
, ( 3g h,
(P<0.01) 2005
22 EK%RFROMEFBIE ,
2.2.1
2.2.3
2005 s 2005
Chla 3 5
7 ,
, , ( 3i))
( 8),
x5 FHEVEVESITNERBZENEEXR
Tab.S Equations showing relationships between phytoplankton biomass and different nutrients
DIN DIN DIN DIN
DIN = (1-70.08) =829 ——¢!!" 398
Chla_DIN=4.13 T0.03¢ Chla_DIN: 8'293.986
PO, 4 POs PO, 4 POs
PO = —2 U002 =93] —= " 01®)
4 Chla PO4=10.03 021 Chla_POy, 9.310.186
. SiO Sio; SiO Sio
SiO; Ch1a7s103=6.506—393e“* 639 Chla_Si0;=7.22 223e(1* )
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Tab. 6 Goodness-of-fit test for nonlinear equations for
different nutrients

Chla
Chla
Chla_DIN 0.18* 0.17*
Chla_PO, 0.46** 0.34%*
Chla_SiO; 0.34%* 0.18%*
kX P<0.01; * P<0.05
(P<0.01),
2005

23 A, FEREEELZANORETRELMH

0.21 pmol/L

=17

FIHENENE SR

10

.1 pmol/L

6.39 umol/L;

3.0~8.0

BREZEMEEXRAUEHE

N I

3.98 umol/L

pmol/L*,

[47-48]

E

[44]

0.18 pmol/L

0.13 pumol/L,

0.18 pumol/L

0.61 pmol/L™*!

[45]

[46]

0.20 umol/L,

Tab.7 Fitted equations of the quantitative relationships between the phytoplankton biomass, temperature, and salinity

Chla_T=

16.94

2.81/x/2

St —30.49.2
Chla_S=7.51e 142 )

72(T—11A89)2
e 2817

Chla

5231
6.78/n/2

T=

2
T=22.02)

e

St —

2

27.18.2

Chla_S=15.57¢ © 384 )
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Tab. 8 Goodness-of-fit test for the nonlinear equations
of temperature and salinity

Chla
Chla

Chla_T
Chla_St

0.38%%*
0.47**

0.29%*
0.47**

DRk P<0.01

[49]

2005

11.9C,
22.0C

[50-51]

>

( )
2005

, 30.5,
27.2

20~30,
25~35839

, P 0.01,
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Fitting analysis of phytoplankton biomass and environmental
factors in the coastal waters adjacent to the Changjiang River
estuary
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Abstract: On the basis of the 2005 survey data from the coastal waters adjacent to the Changjiang River estuary,
nonlinear fitting methods were used to establish equations representing the quantitative relationships between
phytoplankton biomass and inorganic nutrients, temperature and salinity during the diatom and dinoflagellate
blooms. The optimum values of dissolved nitrogen, phosphate, silicate, temperature, and salinity for the diatom
bloom were calculated to be 10.1 pmol/L, 0.21 pmol/L, 6.39 pmol/L, 11.9°C, and 30.5, respectively, and those for
the dinoflagellate bloom were 3.98 umol/L, 0.18 pmol/L, 22.0°C, and 27.2, respectively. These optimum conditions
could be treated as key environmental parameters that provide references for further studies on numerical

simulation and parameter optimization of harmful algal blooms.
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