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Ecological risk evaluation of port in Bohai Bay
PENG Shitao'*, QIN Xuebo'?, ZHOU Ran', WANG Xinhai', SHI Honghua®*
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Abstract: The rapid development of ports has brought great economic benefits to the region; however, it has also caused
some ecological risk. Ecological risk assessment is the basic of the risk management. In order to enhance the risk
management , ecological risk assessment is necessary, which is of fundamental importance to set controlling plans. In the
present study, we take Tianjin Port as a case, and firstly use the relative risk model (RRM) to evaluate the ecological risk
of the port. Tianjin Port is located in the Bohai Bay. This bay is a semi-enclosed bay, which is located in the western region
of Bohai Sea in northern China. The Bohai Bay has been conditioned strongly, historically, by different anthropogenic
pressures. In particular, during the recent three decades, with rapid industrialization and urbanization, the seashore area of
Bohai Bay were reclaim for agriculture and aquiculture, and subsequent occupation of those areas for urban, industrial and
port developments have provoked a dramatic reduction in size. Based on the RRM, we divide the Tianjin port into four risk
units, including Beijiang Wharves, Nanjiang Wharves, Dongjiang Wharves, and Lingang Wharves. Two main habitat types
(the coastal wetland and nearshore waters) , two risk sources ( Transportation and wharves) , three kinds of ecological
receptors ( zoobenthos, phytoplankton, and zooplankton) , were identified and to calculate the comprehensive ecological risk
value. In the present study, the risk grades can be classed five grades. When the risk value rang from 0 to 2, is the weak
risk. The value is from 2 to 4 is the low risk, 4 to 6 is the middle risk, 6 to 8 is the relatively high risk, and more than 8 is
the high risk. The results showed that the risk of the transportation is higher than the wharves risk in the two risk source.

The risk of the nearshore water is higher than the coastal wetland in four risk units. For the risk of the ecological receptors,
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we found that the zoobenthos was significantly more influenced than both the phytoplankton and zooplankton. There were

three class risk grades in the present study. The first grade is the Beijiang Wharves, with the risk value of 10.77, belonging

to the high risk area. Nanjiang Wharves is belonged to the relatively high risk area, with the risk value of 6.12. The risk

value of Dongjiang Wharves, and Lingang Wharves was 4.76 and 4.92, respectively, suggesting that they were in the grade

of the middle risk level.

Key Words: port; ecological risk; evaluation; relative risk model (RRM)
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Fig.1 The risk units in Tianjin port
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Fig.2 The risk exposure of route in Tianjin Port
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Table 1 Exposure-hazard relationship of risk resource, compressive force, ecological receptors in Tianjin Port
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Table 2 The different risk sources in Tianjin Port

R SR et it it It
Risk sources Source of the data Beijiang Nanjiang Dongjiang Linguang
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Table 3 The density of each risk district in Tianjin Port
RS

) Jbie [E IR I %
Risk source
#0153k Wharves 0.76 0.77 1.00 0.51
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Table 4 The exposure coefficient in Tianjin Port

¥ D il 3 fIL s 17 A
5 Habit WHBSE A

Wharves Transportation
MY Coastal wetland D, C, S, 0.30 D,C,0
ST KA Nearshore waters D, C, 0.50 D, C, 1

D. ¥ ¥4 31 Phy-turbation; C: 75 4% Pollution; S: 2 48 T F1

Sediment change
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Table 5 The response coefficient in Tianjin Port

KU 7K. Risk units H: 3% Habitat TFUFHEY) Phytoplankton VEIESNY Zooplankton WS4 Zoobenthos
b JTME /KR Nearshore waters 1 0.70 1
MElA Coastal wetland 0 0 0.70
R WK Nearshore waters 0.70 0.50 0.70
MV Coastal wetland 0 0 0.70
R I ME 7KK Nearshore waters 0.50 0.30 0.30
VA Coastal wetland 0 0 0.30
It o I I Nearshore waters 0.30 0.30 1
MEVA Coastal wetland 0 0 1

http ; //www.ecologica.cn



228 VST

A,
&

Eild 34 %

3.3 XUBGUR A= BRI A AR s AR ARG

A RRM 33K HEE 254 U/ X R XU T
PSSR A A5 R AT RS (L, 25 R L IRT 3 ey 14 3
AU Al XS R A 3 i XS A R R B
RE sk AR A R T 2R, e s
PSR BRI Bl 5 R R TR 3 R R T AE
W LSk AR Y O A B s s G (181 2) .
[N, ST T KA IXUBS (L2 R Tt o (151 3) , X 2
TR — 5 T 52 B AR S 5 B2 5 — 5 T 3

FUHE TS K R e (RS e ) o AR 3 FhAE RS
i, AU AR/ INHE I S B ARG 1 40y > P2 i AR ) > 1 e 3
W, 3 I N O FE s F R B R A B ) 32 B R I f
R R AE HE DX EIE B8 55 TR P, Bk i
SRR R S E T2 5 5 b — S X P i AR P
FRUF S R PRI A 5, s g ) PR 26 2 o o
SR B A SR 22 PR AR A oh TR BRI AR A B
R, DR T AR X IS {28 v T sh )

30— [ nmsk 80 - Rz 60~ VR
I S i i
e Bl
25
6.0 45 —
20
2 _
g
%
ij L5 = 4.0 3.0 i
o
&j
X
7
E
1.0 H _
20 15 1
05 H
CduE o K I Jesd  mEEE REE W Jes  mEEE REE W
R /INX. Risk unit
B3 RiEHEZRE /N R R, 45504 S SR A R E
Fig.3 The relative risk values of risk source, habitat and ecological receptors in Tianjin Port
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