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Fig. 2 The scattering coefficient spectrum of the field experi-
ments in 2014 and 2015 (a) and the backscattering
coefficient spectrum of the field experiment in 2015 (b)
The red dotted lines indicate the stations in Jiaozhou Bay (JZ * ) and

blue dotted lines indicate the stations in Qingdao offshore (QD % )
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The Scattering Characteristics and Classifications of Particulate Matters
in Jiaozhou Bay and Qingdao Coastal Areas
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Abstract Jiaozhou Bay, located in the south of Shandong peninsula, is a semi-closed bay in the west of the Yellow Sea. It is an
important representative of the north temperate gulf ecosystem. Because there are insufficient exchange capacities of water bodies
and a large number of pollutants it contained, the eutrophication of the Jiaozhou Bay and Qingdao coastal water is still a signifi-
cant problem. Therefore it is of great significance to effectively monitor the water quality of the regions in near-real time. In
August 2014 and October 2015, two field experiments of ocean optics were conducted in the Jiaozhou Bay and Qingdao coastal
area. The profiles of absorption spectra and attenuation spectra were measured using the high spectral absorption-attenuation
meter ac-s, from which the profiles of scattering spectra were obtained. The backscattering meters, BB9 and HS6, were used to
measure the profiles of the backscattering spectra in August 2014 and October 2015, respectively. Then the backscattering ratios
of particles were calculated. Based on the measurements, the spectral models of scattering coefficients and backscattering coeffi-
cients of suspended particulate matters were developed, respectively. Moreover, the relationship model between the backscatter-
ing coefficient and scattering coefficient at 532 nm was developed as well. The particle composition and its spatial distribution in
the Jiaozhou Bay and Qingdao coast area were analyzed using the refractive index information obtained from the backscatter ratio.
Finally, the relationship between the scattering parameters and particle concentrations SPM was analyzed. The results show that
the values of the scattering and backscattering coefficients in the Jiaozhou Bay are generally higher than those in the Qingdao
coast area. The closer the stations are to the shore in Jiaozhou Bay, the greater the values are. The slope of the scattering spec-
tral (m=0.56) in the Jiaozhou Bay is larger than that in the Qingdao coastal stations (m=0.44). There is a power regression
between the backscattering coefficient and the scattering coefficient of particles in the Jiaozhou Bay and Qingdao coast area. The
refractive index of particles in this region ranges from 1. 097 to 1.197. from which was inferred that the dominant component
was inorganic mineral particles. The refractive index of the stations in the bay mouth (JZ1, QD1 and QD7) changed little. A
section composed of stations located inside the bay, in the mouth of the bay and outside the Bay (in the Qingdao coast) were
selected to analyze the distribution of the particle refractive index. It was found that the refractive index of particles gradually
increased from the inner of the Bay (i. e. , JZ9) to the mouth of the Bay (i. e. , JZ1), which means more inorganic particles in-
side the Bay. While the refractive index of particles decreased gradually as farther to the coast (from QD7 to QD5) and the com-
position of organic particles increased. The refractive index of particles in the JZ6 station that is near the Jiaozhou Bay bridge is
significantly lower than the stations on both sides of the bridge. The linear and power exponential relationships between the
backscattering coefficients and the concentrations of suspended particulate matters were established. It was found that the power

exponential regression is better than the linear regression.
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