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Grain Size Distribution Characteristics of Suspended Particulate Matter as
Influenced by the Apparent Pollution in the Eutrophic Urban Landscape Water

Body

GONG Dan-yan'* ,PAN Yang'** JHUANG Yong' ,BAO Wei'? LI Qian-qian'"’

(1. Jiangsu Key Laboratory of Environmental Science and Engineering, Institute of Environmental Biotechnology, Suzhou University of
Science and Technology, Suzhou 215011, China; 2. School of Environmental Science and Engineering, Suzhou University of Science
and Technology, Suzhou 215011, China)

Abstract; Grain size distribution characteristics of suspended particulate matter (SPM) reflects the apparent polluted condition of the
urban landscape water. In order to explore the internal relationship between the eutrophication of urban landscape water’s apparent
pollution and grain size distribution of SPM, and its influencing factors, this paper selected five representative sampling sites in Feng
Jin River which is a typical eutrophication river in Suzhou City, measured the grain size distribution of SPM, sensation pollution index
(SPT)and water quality index, and analyzed their correlation. The results showed that; The rich nutrient water possessed a similar
characteristics in grain size distribution. The grain size distribution of SPM in water was multimodal, and the the peak position was
roughly the same; the grain size distribution of SPM was composed by multiple components. It could be roughly divided into six parts
with the particle size range of every group being <1. Spm, 1.5-8 pm,8-35 wm,35-186 pwm,186-516 pwm, >516 pm. The component
Il was superior (with an average volume fraction of 38.3% -43.2% ), and its volume fraction had a significant positive relation with
the SPI value and the Chl-a content. The increase of component Il volume fraction was the reflection of particle size’s result of
increasing SPI value. The increase of component Il volume fraction was mainly derived from the increasing algal content. The volume
fraction of group IV + group VI + group V was significantly higher under the condition of exogenous enter. When there was no
exogenous component, the volume fraction of group IV + group VI + group V had a significant negative correlation with SPI value;
when there were exogenous components, the volume fraction of group IV + group VI + group V had a weak positive correlation with
SPI value, but the correlation did not reach a significant level. Environmental factors (F /F  and DO) and exogenous factors had an

influence by functioning on the algal content which signified the polluted material, and then affected the volume fraction of particle
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size’s components and the quality of apparent water. Hydrodynamic conditions mainly had a certain influence on the median particle

size, and had no effect on the apparent polluted condition of water.

Key words : urban landscape water; apparent pollution; suspended particulate matter; grain size; multicomponent; impact factors
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Fig. 6 Temporal variations of volume fraction of size-

fractionated components of SPM in all kinds of water
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Table 3 Pearson’s correlation coefficient of SPI value and volume fraction of all components

WiH B3| Aol 451 44r 1 AHnV AV ANV An 1 +4dn 1 AHN + AoV + AHV
AZK -0. 086 0. 095 0.650** -0.451" -0.462" -0.168 -0.012 -0.530" "
SPI 18 B2k -0.059 0.34 0.477** -0.625" -0.458" -0.296 -0.296 -0.371"
C % -0.112 0.172 0.338" " 0. 063 0.215 0. 439 0. 154 0.362
1) #*3 P<0.05, * * N P<0.01
#4 Chla 5EANERSHMERBEXREYD
Table 4  Pearson’s correlation coefficient of Chl-a and volume fraction of all components
i H B3| Aol 451 A4r 1 AnV AV ANV An 1 +dn 1 AHN +AnV + AHV
AZK -0.328" -0.148 0.631*"* -0.478"* -0.309" -0.246 -0.219 -0.441" "
Chl-a vk BZE  -0.037 -0.165 0.541** -0.557* -0.314* -0.39% -0.253 -0.389
Ck -0.135 0.222 0.341** -0.013 0.178 0. 442 0.117 0. 109

1) # 4 P<O0.

05, # = i P <0.01
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AL KA T A OB R A 53 A AT A 3] 421
OYHIHE R x, WETE WL BT A A(FKS) , HER
AL B, C =ZOKMEroRLEE S8, 415y 1 -3 b kL
£0.72 ~0.74 wm, 4155 11 FH P ERAR 4. 24 ~
4. 57, W5 22 FAR /N | W S R0 T BURH 22 7R N K.
A IKBERN C KRR 4y TP 35 v (BB 43 33
18.48 wm 1 18.28 wm, B ZE/KAEL 4 I35 i
R 15.79 wm /NT A C 2KFE; A KBTI

WEFE (P34 0. 64) KT C HAKME(CFI0.59) KF B
JKFECF50.49) 5 A ZOKBEL 4 TG TR (-3
3.33) KT B 2K 2.89) KT C ZAKBE(F
¥12.74); C ZOKFEIG 3 AN ik 12 | g
SRR T B KR T A JEKEE.

6 KW, A B, C =FKIEH SPIE 545415
FERL AR B T W AR G OC R SPLAEA S 445 IV i
T B A 56 5 SPL 5 = 2K R4 4 T 0 g AR 32
FE(P <0.05) KT B #IEM S, A 28K FE SPI
54153y IV et B 35 B AH O, 7 C J8KAE SPLA S
243 TV 06 T AR 5 25 67 A .

R5 BRETNYMEASNESH

Table 5 SPM grain size parameters of different components

o T2 FR FFERIAR 2/ pum T8 W T A
H{H SZON] R/ME H{H SZON] R/ME ¥H SZON] R/ME
Aol 0.74 1. 08 0.51 0.27 0.35 0.20 0.18 0.25 0.09
Aol 4.27 7.25 3.24 0.61 0.91 0. 46 1.81 2. 46 1.27
A% 2431 18.28 21.77 15.09 0.64 0.97 0.45 3.33 4.07 2.67
Hor IV 136.24 155.12 98. 87 0.38 0.61 0.25 0.71 1.99 0.41
MV 351.25 409. 87 271. 65 0.30 0.41 0.23 0. 46 0.75 0.31
53 VI 839.74 899. 36 647.79 0.22 0.25 0.19 0.05 0.09 0.03
o1 0.72 0.92 0.61 0.36 0.38 0.31 0.2 0.45 0.11
Hor 1 4.57 7.29 3.14 0.59 0.91 0.42 1. 86 2.26 0.72
B % Mo 15.79 19.79 12. 40 0.49 0.82 0.37 2.89 3.77 1.29
Hor IV 142. 87 161. 84 99. 88 0. 44 0.51 0.28 0.44 1.01 0.20
HorV 375.50 452.12 329.95 0.36 0.39 0.23 0.52 0.56 0.47
45V 1010. 64 1302. 01 931.67 0.29 0.32 0.21 0.18 0.33 0.11
Mo 1 0.72 0.75 0.62 0.33 0.36 0.21 0.20 0.28 0.14
oy 1 4.24 5.03 3.57 0.53 0.71 0.42 1.68 2.04 1.03
C % 24431 18. 48 24.53 14. 84 0.59 0. 86 0.44 2.74 4.15 1.76
Hor IV 152. 82 194. 12 110. 23 0.69 0.75 0.54 1.17 2.46 0.79
WV 426.7 477.29 365. 42 0.36 0. 60 0.21 0.58 0.69 0.35
VI 1278.44 1807. 41 871.28 0.32 0.39 0.27 0.18 0.26 0.14
x6 BANNESHS SPIEKRBHEXRY"
Table 6 Pearson’s correlation coefficient of grain size parameters of different components and SPI value
WiH o 43 Har Moy o3 M) Moy Moy HIx M)
; I /x /% /% V/x V/x VI/x I/w n/w I w
AZK 0.015 -0.412 -0.26 -0.061 0.332 0.132 -0.341 0. 059 0. 062
SPI {H B2 0.411 -0.218 0.25 0. 632 0.622 0.211 0.563 -0.227 0.052
C% 0.221 0.232 -0.287 -0.411 0.012 -0.018 -0.075 -0.133 -0.144
U SR A WA v s
A% -0.477" -0.138 -0.231 0. 325 0. 156 0. 684" -0.505" -0.041 -0.119
SPI {i B % 0.398 -0.048 -0.318 0.533 -0.073 0. 421 * -0.25 -0.055 -0.021
C 0. 142 -0.148 -0.051 0.36 0.228 0. 366 * 0.401" 0. 101 0. 006

1) % H P<0.05, # %A P<0.01
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Fig. 7 Percentage triangle map for volume fraction of SPM components
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AE ST N K IR C 23k B R AR K2 C,
H 7 Chl-a YR BE AR I 32 225 i R T A2 K IR
TN, TP 5kiEEZ%0 . SPI i} Chl-a ¥ FEIRJCAH
SRFR X BE 5 ST X sl P K A b U R (TP >
0.4mg-L°", TN >6.2 mg-L™") B3 T 84K
AR B T o 2 A G (VA AR PER A =0. 1 mg- L~ | B
=0. 01 mg-L~" i, ZUBE AN 72 3 28 A= 4 110 PR o) R
%‘%) [28]‘

K7 ES MR ERESE. Chl-a #1 SPI B 5K RISIRE RBME LR HD

Table 7 Pearson’s correlation coefficient of grain size parameters of component Il , Chl-a, SPI value and water quality indexes

T H DO KR TN o TP TN
2043 MARFR A4 0.706** 0.125 0.545** 0. 097 0.27
24 W kAR -0.338 -0.051 0. 156 0.214 -0.362
Chl-a ¥ 0.812** 0.323 0.794* * 0.174 0.084
SPIE 0.697** 0. 289 0.646* * 0.223 0.101

1) *H P<0.05, %} P<0.01
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Fig. 8 Comparison of volume fraction of different components in class A and class C water samples
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