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Abstract

Under the background of “ road to railway “, it is very important to optimize the distribution of “the
last kilometer” of railway transportation, so the concept of railway logistics center is introduced,
the classical location selection model of railway logistics center is established; Combined with back-
ground of “carbon peak and carbon neutrality” fully consider the public transportation in transpor-
tation and railway logistics center, lighting, mechanical work and cooling etc. The cost of carbon
emissions, set up under the perspective of low carbon model of railway logistics center location cost
improvement and adopts a step by step with memory function in global search algorithm, tabu
search algorithm for its solution. Finally, taking the site selection of railway logistics center around
Shanghai-Nanjing Line as an example, when considering the carbon emission cost, the site selec-
tion of railway logistics center is reduced from 4 to 2, and the cost saving rate of logistics center
reconstruction is as high as 39.62%. As for the composition of carbon emissions, road and railway
transport accounted for 19.08% and 1.67% of carbon emissions respectively. In addition, the fuel
consumption of logistics center accounts for 48.71%. Therefore, from the perspective of green “low-
carbon”, road transport should be reduced as far as possible in the distribution process, and railway
transport should be used; Logistics centers should try to reduce fuel consumption and use more
green alternative energy.
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Table 1. The difference between traditional logistics center and railway logistics center
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Figure 1. Evaluation index system of location selection
of low-carbon railway logistics center
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Figure 2. Flowchart of Tabu search algorithm
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Figure 3. Location layout of rail-highway combined transport
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Table 2. Information of candidate railway logistics center

2. FEKBYIRFORXER

Ui G i MR RALRA TGt AR E MWh Bk S RIBRHEERUKg
Bl (% Zuh)  121.184836 31.311162 18 1529 122 5.52
B2 (B ilidh)  120.963465 31.372021 22 2534 109 2.14
B3 (73 PEul)  120.556039 31.347413 17 1123 140 3.11
B4 Cu#irgul) 120.347114 31.553953 30 2312 180 3.23
B5 (EkEEHENE)  120.090935 31.717221 21 2212 163 5.34
B6 (Tl £Hus)  119.89369 31.830772 23 3212 160 6.15
B7 (F}BHZRu4)  119.659082 31.960388 16 2671 134 4.75
B8 (BT Zuh)  119.463096 32.198019 25 2831 172 2.11
BO (JeiEyh)  119.064985 32.177166 23 1782 145 9.17
B10 (M4 EAYuf) 118.864542 32.110101 22 1672 210 7.32

MR SEHOAE, CRITESR N AR T 2L 05 KRBl . A~ BRIKE itk A R 1, 40 3 o,
Hrpii 1758 — 30 10 D3RR 10 DRIEEREYIT PO, L =MIE 3L 46 DR T LD 46 A
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Table 3. Related information of demand points
3 FBRLIMEXER

G 5 21 iz iR/
N1 121.220014 32.288545 4.7
N2 121.224613 31.341854 7.7
N3 121.079734 31.316191 9
N4 120.927957 31.343828 4.8
N5 121.024542 31.434576 18
N6 120.808374 31.35567 8.6
N44 118.722581 32.133907 8.6
N45 118.821466 32.102591 7.1
N46 118.561604 32.184772 3.7

3 SR I T /h

22
20
16
24
16
10
22
29
23

T LR AR N R AR L, AETH RPN, A SCDLRK RREE BN B 2% s Z IR B 4 i
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Table 4. Distance between points
4. BRZIEES

BH 55 /km Gl Bl B2 B3 B4 N45 N46
Gl 0 14 35 76 107 / /
Bl 14 0 21 62 93 200.88 220.86
B2 35 21 0 41 71 140.55 160.90
B3 76 62 41 0 31 120.75 140.86
B4 107 93 72 31 0 100.69 120.09
N45 / 200.88 140.55 120.75 100.69 0 /
N46 / 220.86 160.90 140.86 120.09 / 0
N WIS R F 225 SCER[12]4 0.466 JG/t-km.

BRERIZH TR LT CBRER TRz iy , W BASRIR A
P =[Pa+ Py X ]xT, (15)

p RANRIRIZHIE o p, RRIEN L (JTlt):  p, RAanFEAN 2 Uo/vkm): X, Fomig 2 AR (km): T, %
T REE). P, R 4 5@, EH 18 9.3 Ju/ml, A 2 0.0434 J/(t-Lm) [14];

BRHEBCR AR SR E A, 225 SCHR[12]/0[15],  BAkdne 5 fos.

Table 5. Related data of carbon emission cost

5. BRHIM B AR IR

TS Xt 1 54

BB a
K B 40 0 HEC P u,
N BB R 0,
U T ) 8 G e J

A4
0.076 Ji/kg

0.0077 kg/(t-km)
0.1691 kg/t-km

0.156 kg/t
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Figure 4. Distribution strategy without carbon emission consideration
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Figure 5. Distribution strategy with carbon emission consideration
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Figure 6. Proportion of carbon emission cost of sub items
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8.69% ST ARG I BRER I Lo TS 1 R SR T B34 1 F K R R 7 v o SO AR P 8 R R ) A
DA BRER DI h oL RS OB, BRI S BRER DR T L B AR IR O 10 4, RS uiiE AN
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Table 6. Apportioned reconstruction cost

6. DRERIBGER A

s U AR T Tt A A R G I S AR G
B1 (%5 ¥h) 2000000 10 547.94
B2 (E&1Lrih) 1400000 10 383.56
B3 (71 i) 1400000 10 383.56
B4 (Jo#r i) 1400000 10 383.56
B5 (LELHE L) 1500000 10 410.96
B6 (k) 1200000 10 328.77
B7 (FFFH 7R k) 1200000 10 328.77
B8 (HHVL 4= k) 800000 10 219.18
B9 (JuiF ) 600000 10 164.38
B10 (3% A uk) 600000 10 164.38
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Hh 7 B IR R H ARRL I A P AR B A, o A 1 3.43%; o Lhis /NI N BRER IS B HEBUSAS , o
SSA 0.12%.
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BUAR: NOUERS, RoRH EBRHEBUSAR B DL T SR B m o Forr,  Beik dho s O ROAS 2 T R i
N 39.62%, XS [R N EERRHEURAS R L R ik RcE B 4 NIRRT 2 A4S, RIS O BS
(EREZIE ) AT BO (JRVRINE): A RRISH A 9% FH 1T 4 2 IS, IR R S IE O 2 i, S 80
EPRFER N, BT DA BSOS I B FH T S AR

Table 7. Cost analysis of sub items

F7. BTMBRESH

AN RERR A SRR A

BRBAIT Al %
7 H b SR E 43 L it b SR E 43 L
Picki% w0 B AR 1452.04 8.69% 876.71 4.51% 39.62%
ik H iz E A 4849.8 29.01% 3838.6 19.75% 20.85%
RIS A 4070.36 24.35% 3993.82 20.55% 1.88%
NS 6346.36 37.96% 9355.66 48.14% —47.42%
RIS H B A — — 22.93 0.12% —
YNSRI ID WS — — 261.41 1.35% —
HL BB T FERR A — — 327.05 1.68% —
PR FERR BLAS — — 667.47 3.43% —
BN TIDZN — — 91.46 0.47% —
SR 16718.56 100% 19435.11 100% ~16.25%

MIEL 6 AR AE Y, BRHECE A 32 S ez vt A AR HE U AS RS o A 7 A2 X Bk HE Tk

ATy, FCrRIRE O BRRHEAE 5 HL K, BRI 48.71%, EREREH 5 HLED, AR AR
1.67%, 1 HLABGEHHHE R RS R0 1043 f5. b, EEFANRBESOCHES T, ik
R B R e B, T 2 A B AR AR, e AR KA FERRRE AR, R R
ABIEH, EFGOIMEIIEH, I RIS A,
6. &g

AR SCHEFARBRA A R T 1) A RIS (kB I P L R 5, 43 1 L R 451

(1) BB o3 HE T R R 3 e — MR P O B AR . Lt — IR h o 7 i
FH2 FE S A BRI, TR B P E b O 7 S P A 0 4 L 10 A B 00 8 5% e A Rk R 1 0

(2) 4R TR HEROR AR RAZ B 4 A3k SSVE AR R I R L o 247 REBRHE O A I 7 12235 8 2 A
U AR R T L

(3) BKERAIE O R RIS RERR A I ELR K, ARSI 48.71%, BT LAYE [ 5K 1R SR A
BRI ECT, MO PO RAZ R R IR R R, B 2 0 B AR ARE, L, FARELE PR AE.

(4) SRR /N B2 S B H B Bk RS2 A ) 11,43 £ . TR, i i o 7 2 R B/ A B2

DOI: 10.12677/mo0s.2025.141035 377

RS


https://doi.org/10.12677/mos.2025.141035

PER N

B {5 4 0 PR DR R B S
E&WE

HE AR 450 H/MOE (Ministry of Education in China) Project of Humanities and So-

cial Sciences (22YJAZH131); #H#™ WA E ANITH (231104575133349); b ifg 3 TR 20 58 AL AT
— AR T H (BY202404); g3 T K% — A RHRFE @ 1% 0 H (YLKC202424373).

SE

(1]
(2]

(3]
(4]
(5]
(6]
(7]
(8]
(9]
[10]
[11]
[12]
[13]

[14]
[15]

[16]

[17]

TeEtE, FEXR, THE. Wi EEIR B ST BHE I T TN 41 [3]. BB g 5455, 2017, 39(12): 100-105.

Huang, L. and Yang, J. (2019) Location-Distribution of Cruise Ship Supply Logistics Distribution Centre Considering
Time Window. Systems Science & Control Engineering, 7, 338-345. https://doi.org/10.1080/21642583.2019.1674221

PRIBRE, KB, AR, B, KSR, FORAEE T RKBRAECE PO IE bk [J]. #2645 P8R, 2020, 35(2):
492-500.

Wang, S., Tao, F. and Shi, Y. (2018) Optimization of Location-Routing Problem for Cold Chain Logistics Considering
Carbon Footprint. International Journal of Environmental Research and Public Health, 15, Article 86.
https://doi.org/10.3390/ijerph15010086

TR, 5L, ZEVE. T ISR SRR AR IR I DX G R AT [3]. A B A8 i@ R, 2020, 37(S1): 1-4.
RFZE, AR, BT R B 1 FEYDIR P 2 AL [T]. A A IE R, 2019, 36(6): 144-150.
WL, XIBE ABRBUSICE 7 £ s LFE%%4R, 2011, 11(6): 89-93.

Dam, K., Lukszo, Z., Ferreira, L., et al. (2007) Planning the Location of Intermodal Freight Hubs: An Agent Based
Approach. 2007 IEEE International Conference on Networking, Sensing and Control, London, 15-17 April 2007, 187-
192. https://doi.org/10.1109/ICNSC.2007.372774

B AR, BIH, RN, SRR OS5 0 A SBLES P IR &AL S B A (3], vHENLEE BhiliE R4, 2016,
22(6): 1590-15098.

TEW, S, EAS IS R RGE I R R —— R TR R BT T[], dE KM (B AR
fi%), 2021, 57(6): 1133-1142.

De Oliveira, L.K., dos Santos, O.R., de Oliveira, R.L.M. and de Albuguerque Nébrega, R.A. (2018) Is the Location of
Warehouses Changing in the Belo Horizonte Metropolitan Area (Brazil)? A Logistics Sprawl Analysis in a Latin Amer-
ican Context. Urban Science, 2, Article 43. https://doi.org/10.3390/urbansci2020043

FRAR . SRR A0S TR 7 R [D]: [l 2448 3], b5 JbE38@ K, 2015.

ATEANE, XA, 290 O3k F RO ) 40 Rk A2 1 U 72 [3). TN LAR 5 RIA, 2021, 57(16): 291-298.
VR, o8, R, B INZEIE A TR CE B AR DT [J]. BB BRIZ, 2020, 38(11): 49-53.

W, MREDE, I, . BT RINR T RAA N 2 RBHE AN, TERFFRA SRR
JiK), 2017, 38(2): 173-179.

Zefi. T2 S R E R X B R le 5 PR R AR T RL[D]: [t 22 A 5], dbat: dbaisgim ks,
2020.

REME, EHgT, Famn, Mgk, MR, TR, 5. RS S am 55 5 ROREVER TRER D). 5
HUEF2E, 2022, 49(S1): 125-132.

DOI: 10.12677/m0s.2025.141035 378 e RSE TR


https://doi.org/10.12677/mos.2025.141035
https://doi.org/10.1080/21642583.2019.1674221
https://doi.org/10.3390/ijerph15010086
https://doi.org/10.1109/ICNSC.2007.372774
https://doi.org/10.3390/urbansci2020043

	低碳视角下面向公铁联运的铁路物流中心选址研究
	摘  要
	关键词
	Study on the Location of Railway Logistics Center Oriented to Highway-Railway Combined Transportation in Perspective of Low Carbon
	Abstract
	Keywords
	1. 引言
	2. 低碳模式下公铁联运铁路物流中心选址特点
	3. 问题描述及条件假设
	3.1. 问题描述
	3.2. 条件假设

	4. 模型构建与求解
	4.1. 经典铁路物流中心选址成本模型
	4.2. 低碳视角下的铁路物流中心选址成本改进模型
	4.3. 基于禁忌搜索算法的模型求解

	5. 算例验证及结果分析
	5.1. 算例验证
	5.2. 结果分析

	6. 结论
	基金项目
	参考文献

