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Service level evaluation of inland navigation hub considering
carbon emissions under reservation mode

JIANG Jun, LI Huomet, YIN hong, MA Zhiming
(School of Traffic & Transportation, Chongqing Jiaotong University, Chongging 400074, China)

Abstract: From the aspects of navigation service, reservation navigation, green and low carbon, the service level index
system of inland navigation hub under the reservation mode of 6 first-level indicators and 22 second-level indicators is
constructed. Secondly, the game comprehensive weighting method is used to combine the qualitative weights and
quantitative weights determined by the interval two-tuple linguistic method and the CRITIC method respectively. Then,
based on the matter-element extension theory, the service level evaluation model of inland navigation hub under the
reservation mode is constructed. Finally, taking the Three Gorges navigation hub of the Yangtze River as an example, the
empirical analysis is carried out to verify the scientificity and feasibility of the model. The research conclusion has a good
reference value for improving the service level of inland navigation hub.
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Tab.1 Evaluation index system for ship lock service level under reservation mode
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Tab.3 index weight

- LR 1(5 L) LR 2(911) LXK 3(6 i) .
e It X CRITIC fgE A E
(0.3) (0.4) (0.3)
Cy [(5,0),(x5,0) ] [(96,0),(5,0)]  [(%,0),(2,0)] 0. 057 400 0.097 218 0. 084 464
Cy [(25,0),(x,,0) ] [(55,0),(55,0) ] [(2,0),(2,0)] 0.037 927 0. 033 333 0. 034 805
Cy [(%,,0),(%,0) ] [(9,0),(5,0)]  [(%,0),(2,0)] 0. 042 243 0. 038 456 0. 039 669
Cy [(2,,0),(%,,0)0 ] [(53,0),(y5,0) ]  [(2,0),(2,0)] 0. 033 203 0. 034 339 0. 033 975
Gy [(%5,0),(x5,0) ] [(95,0),(57,00]  [(%,0),(2,0)] 0. 066 950 0. 043 540 0.051 038
Cy [(,0),(%,0) ] [(92,0),(5,0)0]  [(2,0),(2,0)] 0. 026 032 0. 036 750 0.033 317
Cy [(25,0),(%,,0) ] [(95,0),(y5,0)]  [(2,0),(2,0)] 0. 043 331 0. 047 207 0. 045 965
Cy, [(25,0),(%,,0)]  [(75,0),(y,0)]  [(2,0),(5,0)] 0. 045 370 0. 046 735 0. 046 298
Cy [(2,,0),(x5,0) ] [(53,0),(y5,0) ] [(2,0),(2,0)] 0. 037 723 0. 039 928 0.039 222
Cy [(%,0),(%5,0) ] [(93,0),(5,0) ] [(%,0),(2,0)] 0. 034 494 0. 048 967 0. 044 332
Gy [(5,0),(%5,0) ] [(9,0),(55,0)]  [(2,0),(%,0)] 0. 049 550 0. 035 475 0. 039 983
Cy [(25,0),(%5,0) ] [(55,0),(y5,0)]  [(2,0),(2,0)] 0. 055 021 0. 042 276 0. 046 359
Cp [(25,0),(%,,0) ] [(%,0),(y5,00 ] [(2,0),(z,0)] 0.041 291 0. 037 252 0. 038 546
Cy [(2,,0),(%5,0) ] [(%,0),(y,0)]  [(2,0),(2,0)] 0.034 834 0. 047 758 0.043 619
Cu [(%,0),(%5,0) ] [(93,0),(55,0)]  [(2,0),(2,0)] 0.037 723 0.041 102 0. 040 020
Cs [(5,0),(%5,0) ] [(95,0),(5,0) ] [(%,0),(2,0)] 0.047 171 0. 041 589 0. 043 377
Cs [(25,0),(x,,00 ] [(55,0),(y5,0) ]  [(2,0),(2,0)] 0. 049 652 0. 038 406 0. 042 008
Csy [(%,,0),(%,0) ] [(%5,0),(%,0)]  [(2,0),(5,0)] 0. 033 305 0. 043 689 0. 040 363
Coi [(24,0),(x5,0) ] [(55,0),(y,,0) ] [(2,0),(2,0)] 0. 058 488 0. 049 062 0. 052 081
Ce [(45,0), (%00 ] [(97,0),(5,0)]  [(2,0),(%,0)] 0. 055 769 0.041 535 0. 046 094
Ces [(,0),(x,0) ] [(9,0),(55,0) ] [(2,0),(%,0)] 0.051 793 0. 054 045 0. 053 324
Co [(25,0),(x,,0) ] [(%,0),(y5,0)]  [(%,0),(z,0)] 0. 060 731 0.061 337 0.061 143
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Tab.4 Service Level Evaluation Results

EisL 7 FEPRIUE I 2% 11 2% Il %% Vg VHORER) FH%  —RIEmSHR
C, 176 -0.836 435 -0.754 653 -0.509 306 0.236 041 -0.242 820 1%

Cy, 93.50% -0.242 424 0.156 863 -0.632353 -0.789916 -0.836 601 I %%
Ci 165 -0.425676 0.045455 -0.034 091 -0.448 052 -0.570 707 |

Cy, 85% -0.380 531 0.469 136  -0.351 852 -0.629 630 -0.711 934 I

Gy 0.032% 0.151292 -0.151292 -0.787 823 -0.878 756 —0.905 699 I

Cy 0.991 -0.307 692 0.266 667 -0.550 000 -0.742 857 -0.800 000 I I %%
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