
4. Plan optimization 

This paper selects 6 indicators of location, channel, berth, dangerous goods throughput, collection and 

distribution, policy to analyze the 13 ports in the above three plans. The port parameters are quantified using a 

standardized method, the mathematical expression is: �N�Ü�Ý
�ÜL

�å�Ô�Õ�?�k�g�l �å�Ô�Õ
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After processing the above formula, the standard values of the related parameters of the 13 ports are 

obtained, as shown in Table 2. 

Table 2: Standardized parameters of each port 

Port Location Channel Berth 
Total throughput of 

hazardous chemicals 

Collection and 

transportation 
Policy 

Luzhou -0.002 -0.002 0.058 0.01 -0.002 -0.002 

Chongqing 0.089 0.018 0.183 0.065 0.569 0.198 

Yivhang 0.18 0.018 0.031 -0.002 0.141 -0.002 

Yueyang 0.271 0.1 0.161 0.071 0.427 -0.002 

Wuhan 0.362 0.182 0.449 0.097 0.569 0.198 

Jiujiang 0.453 0.182 0.427 0.037 0.712 -0.002 

Anqing 0.543 0.335 0.047 0.065 0.569 0.198 

Wuhu 0.634 0.335 0.183 0.017 0.427 -0.002 

Nanjing 0.725 0.794 0.998 0.998 0.998 0.998 

Zhenjiang 0.816 0.794 0.373 0.124 0.855 0.798 

Jiangyin 0.907 0.998 0.335 0.323 0.998 0.798 

Suzhou 0.998 0.998 0.666 0.304 0.998 0.798 

Nantong 0.998 0.998 -0.002 0.174 0.855 -0.802 

 

Using SPSS software to import and analyze the above data, we can draw the final optimization results of the 

logistics port layout plan for the dangerous goods on the Yangtze River, as shown in Figure 6. 
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Figure 6: Optimization of layout plan for dangerous chemicals logistics ports on the Yangtze River  

When the distance value is selected as 5-10, the ports can be divided into three kinds according to Figure 6. 

The first kind is Nanjing Port, the second kind is Zhenjiang Port, Jiangyin Port, Suzhou Port, Nantong Port, 

and the third kind is Luzhou Port, Chongqing Port, Yichang Port, Yueyang Port, Wuhan Port, Jiujiang Port, 

Anqing Port, Wuhu Port. 

According to the actual situation, the indicators and throughput of Nanjing Port, a first kind port, are far higher 

than those of other ports. For the ports of the second kind, Zhenjiang Port, Jiangyin Port, Suzhou Port, and 

Nantong Port, their locations have advanced transportation, the city and urban agglomeration has developed 

economy, and their demand for dangerous chemicals is big. Chongqing Port and Wuhan Port of the third kind 

are major cities in the country, and they are administrative and economic centers and their developing 

momentum is fierce in recent years, so they can be categorized into the second kind, the rest are the third 

kind. Therefore, the final plan for the logistics ports layout of dangerous goods on the main line of Yangtze 

River is shown in Table 3 and Figure 7. 
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Table 3: Final layout plan for dangerous chemicals logistics ports on the Yangtze River 

Category Final distribution scheme of dangerous goods logistics port on the Yangtze River trunk line 

Main port Nanjing port 

Important port Chongqing port, Wuhan port, Zhenjiang port, Jiangyin port, Suzhou port, Nantong port 

General port Luzhou port, Yichang port, Yueyang port, Jiujiang port, Anqing port, Wuhu port 

Important port
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Figure 7: Final layout plan for dangerous chemicals logistics ports on the Yangtze River 

5. Conclusion 

With the progress of reform and opening up, the main line of Yangtze River has been contributing to China’s 

economic development and has achieved remarkable achievements. Its total cargo volume is approximately 

17 times of the Beijing-Guangzhou railway line. As the end point of various modes of transport, the main line 

of Yangtze River plays an invaluable role in the logistics of dangerous chemicals. Research on the logistics 

port layout plan of dangerous chemicals on the main line of Yangtze River can improve the efficiency of 

logistics transportation of dangerous goods on the Yangtze River main line, reduce operating costs, achieve 

sustainable development, and thus produce huge economic and social benefits, which has important practical 

significance. 

(1) Through regression analysis, this paper analyzes the relationship between the throughput of dangerous 

goods on the main line of Yangtze River and the GDP, and predicts the total throughput of dangerous goods 

in the main line ports of Yangtze River during 2008-2020. The reliability of the predicted value is relatively 

high. 

(2) Combining the predicted values of the dangerous goods throughput of the Yangtze River main line ports 

and the influencing factors of logistics ports layout, the logistics ports of the Yangtze River main line were 

divided into three kinds: major ports, important ports and common ports, and three layout plans were 

formulated for the dangerous goods logistics ports on the main line of Yangtze River. 

(3) Using SPSS software and the standard processing method to optimize the three plans, a final layout plan 

for dangerous chemicals logistics ports on the main line of Yangtze River was obtained, namely the major port 

is Nanjing Port, the important ports are Chongqing Port, Wuhan Port, Zhenjiang Port. Jiangyin Port, Suzhou 

Port, and Nantong Port, and the common ports are Luzhou Port, Yichang Port, Yueyang Port, Jiujiang Port, 

Anqing Port, and Wuhu Port. 
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