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Low Cd content emitted by humans into the atmosphere
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Abstract: According to the data in May, September and October 1993, the variation range of Cd content in
the water body of Jiaozhou Bay was 0.07-0.23ug/L, which conforms to the national water quality standard
of Class I. It indicated that in May, September and October, the water in the entire water area of Jiaozhou
Bay was not contaminated by Cd content. In May, the variation range of Cd content in the waters of
Jiaozhou Bay was 0.09-0.18pg/L. In the coastal waters of the north of Jiaozhou Bay, the Cd content reached
a relatively high value, which was 0.18ug/L. In September, the variation range of Cd content in the waters
of Jiaozhou Bay was 0.07-0.23pg/L. In the coastal waters of the east of Jiaozhou Bay, the Cd content
reached the highest value, 0.23pg/L. In October, the variation range of Cd content in the waters of Jiaozhou
Bay was 0.08-0.18pug/L. In the coastal waters of the east of Jiaozhou Bay, the Cd content reached a relative
high value, 0.18ug/L. In terms of Cd content, the water quality of Jiaozhou Bay had reached high quality.
The water was clean, and it was not polluted by Cd content at all. The Cd content in the waters of Jiaozhou
Bay mainly came from two sources, the transport of surface runoff and the transport of atmospheric
deposition. The Cd content from surface runoff transportation was 0.18pg/L, and the Cd content from
atmospheric deposition transportation was 0.18-0.23ug/L. The Cd content transported by atmospheric
deposition was very close to the Cd content transported by surface runoff, and was very low, ranging from
0.18 to 0.23pg/L, far less than 1.00 pg/L. This revealed that the humans had realized the importance of
environmental protection, and the emissions to the environment were very low. The atmosphere, land and
sea were not polluted by Cd content. The Cd content transported by atmospheric deposition 0.18-0.23ug/L >
the Cd content transported by surface runoff 0.18ug/L, which indicated that the Cd content was mainly
discharged into the atmosphere by humans and then deposited on the land.

120°04'-120°23'E and 35°58'-36°18'N. It is bounded by
the line connecting Tuan Island and Xuejia Island, and is
connected to the Yellow Sea. With an area of about
446km? and an average water depth of about 7m, it is a
typical semi-enclosed bay. There are more than a dozen
rivers entering the sea in Jiaozhou Bay, among which the
Dagu River, Yang River and the Haibo River, Licun
River and Loushan River in Qingdao City with larger
runoff and sand content. These rivers are all seasonal
rivers, and the river hydrological characteristics have
obvious seasonal changes [12, 13].

1. Introduction

With the increase of environmental awareness, the
emission of waste water, exhaust gas and solid waste
contained Cd in the production process is less and less. It
appeared very little Cd content in the land, atmosphere,
and ocean [1-7]. Based on the survey materials in 1993,
this article studies the Cd content, horizontal distribution
and its sources in the waters of Jiaozhou Bay, determines
the water quality, and the transportation path and
transportation volume of Cd, providing scientific and
theoretical basis for the study on the Cd sources, 2.2 Materials and methods

pollution degree and migration process.
The survey data of Cd content in Jiaozhou Bay in May,

. September and October 1993 used in this study are
2. Survey waters, materials and methods provided by the North Sea Monitoring Center of the State
Oceanic Administration. Seven stations were set up in
the waters of Jiaozhou Bay to take water samples:
stations H3101, H3102, H3103, H3104, H3105, H3106
Jiaozhou Bay is located in the southern part of Shandong and H3107 (Figure 1). Sampling was conducted three
Peninsula. Its geographical position is between times in May, September and October 1993, respectively.

2.1 Natural environment of Jiaozhou Bay
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Water samples were taken according to the water depth
(surface and bottom layers were taken when the
depth >10m, and only the surface layer was taken when
the depth <10m) for investigation and sampling. The
survey of PHC content in Jiaozhou Bay water body was
carried out by the national standard method, recorded in
the national “Marine Monitoring Code” (1991) [9].
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seawater standard of Class I.

In October, the variation range of Cd content in the
waters of Jiaozhou Bay was 0.08-0.18pg/L (Figure 1).
The high value area appeared in the eastern coastal
waters of Jiaozhou Bay. In this area, station H3107, the
Cd content was relatively high, which was 0.18pug/L,
conforming to the seawater standard of Class I
(1.00pg/L). Except this area, the Cd content was
relatively low in other water area of Jiaozhou Bay, less
than 0.16pg/L, conforming to the seawater standard of
Class I (1.00pug/L). Therefore, in terms of the Cd content,
the water had good quality and reached the national
seawater standard of Class I.

Therefore, the variation range of Cd content in the
waters of Jiaozhou Bay was 0.07-0.23pg/L in May,
September and October, which conformed to the
seawater standard of Class I. It indicated that in terms of
Cd content, the water quality of entire waters of Jiaozhou
Bay was not polluted by Cd at all (Figure 1).

Tab.1 The surface water quality in Jiaozhou bay in May,
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Fig.1 Investigation sites in Jiaozhou Bay

3. Results

3.1 Cd content

In terms of Cd content in the ocean, the nation has put
forward the national seawater quality standards for Class
I (1.00pg/L). In May, September and October, the Cd
content in the waters of Jiaozhou Bay ranges within
0.07-0.23pug/L, which conforms to the seawater quality
standard of Class I.

In May, the variation range of Cd content in the
waters of Jiaozhou Bay was 0.09-0.18ug/L (Figure 1).
The high value area appeared in the northern coastal
waters of Jiaozhou Bay. In this area, station H3103, the
Cd content was relatively high, which was 0.18ug/L,
conforming to the seawater standard of Class 1
(1.00pg/L). It indicated that in terms of Cd content, the
water quality in the northern coastal waters conformed to
the seawater standard of Class I (1.00pg/L). In other
areas, the Cd content was relatively low, less than
0.15pug/L, conforming to the seawater standard of Class I
(1.00pg/L). Therefore, in terms of the Cd content, the
water had good quality and reached the national seawater
standard of Class I.

In September, the variation range of Cd content in the
waters of Jiaozhou Bay was 0.07-0.23pg/L (Figure 1).
The high value area appeared in the eastern coastal
waters of Jiaozhou Bay. In this area, station H3107, the
Cd content was relatively high, which was 0.23pg/L,
conforming to the seawater standard of Class I
(1.00pg/L). Except this area, the Cd content was
relatively low in other water area of Jiaozhou Bay, less
than 0.16ug/L, conforming to the seawater standard of
Class I (1.00pg/L). Therefore, in terms of the Cd content,
the water had good quality and reached the national

3.2 Horizontal distribution in the surface layer

In May, in the northern coastal waters of Jiaozhou Bay,
station H3103, the Cd content reached a relatively high
level of 0.18ug/L, forming a high Cd content area with
H3103 station as the center and a series of half oval
circles with different gradients. The Cd content decreased
from the high content of 0.18ug/L in the center to the
surroundings along the gradient, to 0.11pg/L in the
southeastern waters of the bay, 0.13ug/L in the waters of
bay mouth, and 0.09ug/L in the southeastern waters of
the bay (Figure 2).
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Fig.2 Cd content distribution in the surface layer in
May(ug/L)

In September, in the eastern part of Jiaozhou Bay,
station H3107, the Cd content reached a relatively high
level of 0.23ug/L, forming a high content area of Cd with
H3107 station as the center and a series of concentric
circles with different gradients. The Cd content decreased
from the high content of 0.23ug/L in the center along the
gradient to the surroundings, to 0.16pg/L in the central
waters of the bay, 0.09ug/L in the waters of bay mouth,




E3S Web of Conferences 276, 01002 (2021)
WCHBE 2021

https://doi.org/10.1051/e3sconf/202127601002

and 0.15pg/L in the northern waters of the bay (Figure
3).
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Fig.3 Cd content distribution in the surface layer in
September (pg/L)

In October, in the eastern part of Jiaozhou Bay,
station H3107, the Cd content reached a relatively high
level of 0.18ug/L, forming a high content area of Cd with
H3107 station as the center and a series of concentric
circles with different gradients. The Cd content decreased
from the high content of 0.18ug/L in the center along the
gradient to the surroundings, to 0.14pug/L in the central
waters of the bay, 0.10ug/L in the waters of bay mouth,
and 0.08pg/L in the northern waters of the bay (Figure
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Fig.4 Cd content distribution in the surface layer in
October(pug/L)

4. Discussion

4.1 Water quality

The variation range of Cd content in the waters of
Jiaozhou Bay was 0.07-0.23pg/L in May, September and
October, which conformed to the seawater standard of
Class I. It indicated that in terms of Cd content, in May,
September and October, the water quality of entire waters
of Jiaozhou Bay was not polluted by Cd at all.

In May, the content of Cd in the waters of Jiaozhou
Bay ranged within 0.09-0.18pg/L, and the waterbody of
Jiaozhou Bay was not polluted by Cd at all. In the
northern coastal water area, the Cd content was relatively
high, 0.018pg/L, which indicated that the water in this

area did not get polluted by Cd. However, in other water
areas, the Cd content was relatively low, far less than
1.00pg/L, which indicated that in terms of Cd content,
the water in other areas was clean, in good quality and
not polluted by Cd.

In September, the content of Cd in the waters of
Jiaozhou Bay ranged within 0.07-0.23pg/L, which
indicated that the waterbody of Jiaozhou Bay was not
polluted by Cd at all. In the eastern coastal water area,
the Cd content reached the highest value, 0.23pg/L,
which indicated that the water in this area did not get
polluted by Cd. However, in other water areas, the Cd
content was relatively low, far less than 1.00ug/L,
showing that in terms of Cd content, the water in other
areas was clean, in good quality and not polluted by Cd
at all.

In October, the content of Cd in the waters of
Jiaozhou Bay ranged within 0.08-0.18ug/L, which
indicated that the waterbody of Jiaozhou Bay was not
polluted by Cd at all. In the eastern coastal water area,
the Cd content reached a relatively high value, 0.18ug/L,
which indicated that the water in this area did not get
polluted by Cd. However, in other water areas, the Cd
content was relatively low, far less than 1.00pg/L,
showing that in terms of Cd content, the water in other
areas was clean, in good quality and not polluted by Cd
at all.

4.2 Sources

In May, it existed an area with high Cd content in the
northern coastal waters of Jiaozhou Bay, indicating that
the source of Cd content was the surface runoff. Its Cd
content reached a high value of 0.18ug/L, and the
transported content was also relatively high.

In September, it existed an area with high Cd content
in the eastern waters of Jiaozhou Bay, indicating that the
Cd content sourced from atmospheric deposition. Its Cd
content reached a high value of 0.23pg/L, and the
transported content was also high.

In October, it existed an area with high Cd content in
the eastern waters of Jiaozhou Bay, indicating that the Cd
content sourced from atmospheric deposition. Its Cd
content reached a high value of 0.18ug/L, and the
transported content was relatively high.

In May, the Cd content of surface runoff transported
to Jiaozhou Bay was 0.18ug/L, which met the national
seawater quality standard of Class I, 1.00pg/L. This
showed that the surface runoff was not contaminated by
any Cd content (Table 2). In September, the Cd content
transported by atmospheric deposition to Jiaozhou Bay
was 0.23pg/L, which met the national seawater quality
standard of Class I, 1.00pg/L. This showed that
atmospheric deposition was not polluted by Cd content
(Table 2). In October, the Cd content transported by
atmospheric deposition to Jiaozhou Bay was 0.18ug/L,
which met the national seawater quality standard of Class
I, 1.00pg/L. This indicated that atmospheric deposition
was polluted by Cd content at all (Table 2). Therefore,
the Cd content transported by surface runoff and
atmospheric deposition to Jiaozhou Bay met the national
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seawater quality standard of Class I, 1.00pg/L, which
showed that neither surface runoff nor atmospheric
sedimentation was polluted by Cd content.
Tab.2 The Cd contents from the different sources in
Jiaozhou ba

Transportation of
surface runoff

Transportation of atmospheric

Various sources o
deposition

Cd content/pg-L-1 0.18 0.18-0.23

4.3 Input volume from different sources

There were two sources of Cd content in the waters of
Jiaozhou Bay, the transportation of surface runoff and the
transportation of atmospheric deposition. The Cd content
from surface runoff transportation was 0.18ug/L, and the
Cd content from atmospheric deposition was
0.18-0.23pg/L. Therefore, there were two ways to
transport Cd content to the waters of Jiaozhou Bay: 1)
transportation of surface runoff, and 2) transportation of
atmospheric deposition. This determined that although
the paths of transporting Cd content were different, the
range of the final Cd content that reached the ocean
water body was 0.18-0.23pug/L (Figure 5). The order of
Cd content transported to Jiaozhou Bay waters is as
follows: Cd content transported from atmospheric
deposition, 0.18-0.23ug/L. > Cd content transported by
surface runoff, 0.18pg/L. Cd content transported by
atmospheric deposition and surface runoff was very

close.
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Fig.5 The migration paths and input volume of Cd
content (pug/L)

The Cd content emitted by humans into the
atmosphere was the same as the Cd content emitted by
humans into the land, and it was very low, 0.18-0.23pug/L,
far less than 1.00pg/L. This reveals that the humans had
realized the importance of environmental protection, so
the emission to the environment was very low. The
atmosphere, land and sea were not polluted by Cd
content. Moreover, humans mainly emitted Cd content
into the atmosphere and then settled on land. In this way,
the Cd content transported by atmospheric deposition
was 0.18-0.23pug/L > 0.18pg/L that transported by surface
runoff.

5. Conclusion

The variation range of Cd content in the waters of
Jiaozhou Bay was 0.07-0.23pg/L in May, September and
October, which conformed to the seawater standard of

Class I. It indicated that in terms of Cd content, in May,
September and October, the water quality of entire waters
of Jiaozhou Bay was not polluted by Cd at all.

In May, the content of Cd in the waters of Jiaozhou
Bay ranged within 0.09-0.18pg/L, and the waterbody of
Jiaozhou Bay was not polluted by Cd at all. In the
northern coastal water area, the Cd content was relatively
high, 0.018pug/L, which indicated that the water in this
area did not get polluted by Cd. In other water areas, the
Cd content was relatively low, far less than 1.00pg/L,
which indicated that in terms of Cd content, the water in
other areas was clean, in good quality and not polluted by
Cd.

In September, the content of Cd in the waters of
Jiaozhou Bay ranged within 0.07-0.23pg/L, which
indicated that the waterbody of Jiaozhou Bay was not
polluted by Cd at all. In the eastern coastal water area,
the Cd content reached the highest value, 0.23ug/L,
which indicated that the water in this area did not get
polluted by Cd. In other water areas, the Cd content was
relatively low, far less than 1.00pg/L, showing that in
terms of Cd content, the water in other arcas was clean,
in good quality and not polluted by Cd at all.

In October, the content of Cd in the waters of
Jiaozhou Bay ranged within 0.08-0.18ug/L, which
indicated that the waterbody of Jiaozhou Bay was not
polluted by Cd at all. In the eastern coastal water area,
the Cd content reached a relatively high value, 0.18ug/L,
which indicated that the water in this area did not get
polluted by Cd. In other water areas, the Cd content was
relatively low, far less than 1.00ug/L, showing that in
terms of Cd content, the water in other areas was clean,
in good quality and not polluted by Cd at all.

The Cd content in the waters of Jiaozhou Bay mainly
came from two sources, the transport of surface runoff
and the transport of atmospheric deposition. The Cd
content from surface runoff transportation was 0.18ug/L,
and the Cd content from atmospheric deposition
transportation was 0.18-0.23pg/L.

There were two ways to transport Cd content to the
waters of Jiaozhou Bay: 1) transportation of surface
runoff, and 2) transportation of atmospheric deposition.
The order of Cd content transported to Jiaozhou Bay
waters is as follows: Cd content transported from
atmospheric deposition, 0.18-0.23pg/LL > Cd content
transported by surface runoff, 0.18ug/L. Cd content
transported by atmospheric deposition and surface runoff
was very close and very low, within 0.18-0.23pug/L, far
less than 1.00pg/L. This revealed that the humans had
realized the importance of environmental protection, and
the emissions to the environment were very low. The
atmosphere, land and sea were not polluted by Cd
content. The Cd content transported by atmospheric
deposition 0.18-0.23ug/L > the Cd content transported by
surface runoff 0.18ug/L, which indicated that the Cd
content was mainly discharged into the atmosphere by
humans and then deposited on the land.
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