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Abstract In July of 2008 under the natural condition of sea water the Laser in-situ scattering and transmissometry LISST-100X
Type C was used to measure grain size distribution spectrum and volume concentration of total suspended matter in the sea water
including flocs at different layers of 24 sampling stations at Changjiang Estuary and its adjacent sea. The characteristics and its forming
mechanism on grain size distribution of total suspended matter were analyzed based on the observation data of LISST-100X Type C and
combining with the temperature salinity and turbidity of sea water simultaneously observed by Alec AAQ1183. The observation data
showed that the average median grain size of total suspended matter was about 4.69¢ in the whole measured sea area and the
characteristics of grain size distribution was relatively poor sorted wide kurtosis and basically symmetrical. The conclusion could be
drawn that vertically average volume concentration decreased with the distance from the coastline while median grain size had an
increase trend with the distance for example at 31. 0°N section the depth-average median grain size had been increased from 11 pm
up to 60 pwm. With the increasing of distance from the coast the concentration of fine suspended sediment reduced distinctly
nevertheless some relatively big organic matter or big flocs appeared in quantity so its grain size would rise. The observation data
indicated that the effective density was ranged from 246 kg/m’ to 1 334 kg/m’ with average was 613 kg/m’. When the concentration
of total suspended matter was relatively high median grain size of total suspended matter increased with the water depth while effective
density decreased with the depth because of the faster settling velocity and less effective density of large flocs that of small flocs. As for
station 37 and 44 their correlation coefficients between effective density and median grain size were larger than 0. 9.
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Fig. 2 Sea surface temperature and salinity obtained by remote sensing and numerical model assimilation in the northern East China Sea
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Table 1 ~ Characteristic parameters on suspended particle floc size at the Changjiang Estuary
/ple L7 /¢ /¢
49.11 4. 60 4.69 1.86 0.26 2.59
2.47 3.02 2.84 1.26 -1.22 1.39
1592. 81 6.75 6.85 2.79 1.49 5.25
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Fig. 4 Particle floc size distribution of total suspended
matter measured by the LISST as a function of volume
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Table 2 Vertically averaged median grain size and volume density at different station
1 2 3 4
/@ /ple L7 /¢ /ple L7 /¢ /L. L7} /@ /L. L7}
11 5.87 146.73 21 6.53 1152.15
12 5.25 95.29 22 6.45 443.09 32 4.175 164.77 42 5.20 72.20
13 5.10 66. 35 23 5.75 286. 89 33 4.80 74.53 43 5.11 35.53
14 4.99 39.93 24 5.51 62. 94 34 4.39 21.72 44 5.01 24.05
15 5.29 20. 02 25 4.35 44.85 35 4.19 23.25 45 4.57 17.36
16 4.90 11. 14 26 4.05 16.76 36 3.48 12.06
17 3.99 7.89 27 4.27 8.47 37 3.35 6.89
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Fig. 6 Particle floc size distribution of total suspended matter at different station and layer
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Fig. 7 Variation of median grain size and effective density of total suspended matter with depth
3
1
1 Mikkelsen O A Pejrup M. In-situ particle size spectra and
density of particle aggregates in a dredging plume J . Marine
Geology 2000 170 3-4  443-459.
2 Mikkelsen O A Pejrup M. The use of a LISST-100 laser particle
123°E. size for in-situ estimates of floc size density and settling velocity
2 J . Geo Marine Letters 2001 20 187-195.
4. 69‘-P 3 Mikkelsen O A Hill P S Milligan T G. Seasonal and spatial
variation of floc size settling velocity and density on the inner
Adriatic Shelf ltaly J . Continental Shelf Research 2007
27 34 417-430.
4 LISST
3 I 2005 1 33-39.
5
J. 2007 38 4  304-313.
6 J .
2008 2 27-33.
7 Xia X M Li Y Yang H et al. Observations on the size and
settling velocity distributions of suspended sediment in the Pearl
4 River Estuary China J . Continental Shelf Research 2004
24 16 1809-1826.
8
J. 2006 24 1 6-18.
9
I . 2006 24 1 74-82.
5 246 ~ 1334 10 Fennessy M'J Dyer KR Huntley D A. INSSEV  An instrument

kg/m’

613 kg/m’.

to measure the size and settling velocity of flocs in-situ ]
Marine Geology 1994 117 14  107-117.
Fettweis M. Uncertainty of excess density and settling velocity of

mud flocs derived from in situ measurements J . Estuarine



625

12

13

14

15

16

17

18

Coastal and Shelf Science 2008 78 426-436.
2003 34 6 593-603.
. 2003 6
J . 2005 50
1 59-65.

2001. 115-122.

LiSH Yun C X. Coastal current systems and the movement and
expansion of suspended sediment from Changjiang River Estuary
J . Marine Science Bulletin 2006 8 1 22-33.

McManus J. Grain size determination and interpretation A
In  Tucker M. Techniques in Sedimentology C Oxford

Blackwell 1988. 63-85.

I 2002 33 6 577-582.

I 2005 23 1 74-82.

19

20

21

22

23

24

25

J . 2003 34 5 499-510.
I 1992 3 54-59.
M . 2008. 75-97.
l . 2008 30 3
140-147.
J
2008 39 6 15-17.

Dyer K R Manning A J. Observation of the size settling velocity
and effective density of flocs and their fractal dimensions J .
Journal of Sea Research 1999 41 1-2 87-95.

Sternberg R W Berhane I Ogston A S. Measurement of size and
settling velocity of suspended aggregates on the northern
. Marine Geology 1999 154 1-

California continental shelf J

4 43-53.





