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Research on location selection of low—-carbon cold chain
distribution center with improved lion swarm algorithm

ZHANG Cong, YAO Jiao, HUANG Zhifeng, ZHANG Xiaowen, ZHANG Wenmin, REN Zhihao
(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] Due to the impact of COVID-19, the demand for cold chain drugs is surging. In order to complete the delivery of
medical supplies on time, the location of distribution center is particularly important. Taking logistics service response probability as
constraint condition, a logistics center selection model considering carbon emission cost and logistics cost is constructed. The basic
lion swarm algorithm (LSO) is improved by introducing regulatory factors and Gaussian variation, and solved by improved lion
swarm algorithm (ILSO). The function test results show that ILSO has better searching ability and stability than LSO and GA.
Relevant case analysis shows that the total cost of site selection results of this algorithm is reduced by 14.63% and 17.11%
respectively compared with LSO algorithm and GA algorithm, which greatly saves the cost of site selection. Finally, the sensitivity
analysis of logistics service response probability shows that with the increase of response probability, carbon emission cost decreases
first and then increases rapidly.

[ Key words] location selection of distribution center;improved lion swarm algorithm; low carbon; cold chain logistics; regulatory
factor ; Gauss variance factor
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Tab. 2 Comparison of test functions results

PR 4iRE LSO LSO GA
fi ave 2.530e-10 2.58e-01 4.38e+01
std 6.250e-04 5.77e+00 8.76e+01
Siest 0 1.01+00 8.91e-01
) ave 2.820e-06 2.46e-01 5.38e+00
std 7.950e-04 2.23e-01 1.22e+00
Siest 0 3.54-02 1.01e+00
fs ave 3.520e+00 1.65+01 3.43e+03
std 1.120e-01 5.49¢+06 7.67e+12
Siest 3.000+00 3.12+00 3.20e+00
fa ave 9.790e-03 1.45e-02 1.31e+03
std 9.590e-03 5.82e-02 8.79e+00
Srest 1.025-03 6.49¢-03 2.63e-03
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Tab. 4 Information about alternative distribution centers

G £2353 i RS R/ EERBNA/ TIC AL ERA/JC FEHLE/MWh  BRAIRRHERL kg #ET kg
B, 116.336 72 39.857 52 20 1 250.32 600 1 005 0.32 4 521
B, 116.281 11 40.015 82 38 2 160.40 455 1369 0.30 3234
B; 116.457 13 39.891 21 40 1 430.37 477 1 884 0.25 4539
B, 116.240 12 39.874 53 40 1 820.88 700 2 005 0.30 4420
Bs 116.384 72 39.991 62 50 1 444.80 480 1 543 0.20 2433
x5 BRAMEXER
Tab. 5 Information about demand points
Gt 2R i TR/ kg T3k Bl /h
N, 116.339 21 39.950 77 220 2.5
N, 116.357 16 40.038 14 290 4.1
N 116.338 36 39.864 12 400 3.1
Nig 116.232 44 39.843 45 280 7.0
Ny 116.315 06 39.890 78 340 6.5
Ny, 116.265 66 40.025 53 400 2.4
Fo6 MHuH EXEPOMERIZEREERS
Tab. 6 Distance between suppliers, distribution centers and demand points
BE/km M B, B, B, B, Nyg Ny
M 0.00 11.74 18.04 25.22 1.94 15.62 24.07
B, 11.74 0.00 18.46 13.75 10.79 10.26 20.00
B, 18.04 18.46 0.00 23.72 16.18 9.59 8.72
B, 25.22 13.75 23.72 0.00 23.94 14.53 19.55
By 1.94 10.79 16.18 23.94 0.00 13.76 22.13
Ny 15.62 10.26 9.59 14.53 13.76 0.00 9.81
Ny 24.07 20.00 8.72 19.55 22.13 9.81 0.00
®7 WXEENE 0.5, MR/ 100, 183 4 FIE 5 23 5Bk
Tab. 7 Relevant constant value GA ﬁ{i 1S0 %:/fﬂ:ﬂ 11.S0O ;%;/% E/‘J ‘{/7\%33 Eﬂiﬁ LJ‘: ,Diﬁ
i sl i Bl 0
0 0.895 9 t -+ CO,/MWh
40.04
y 426.52 kl/kg 40.02
s 20.2 t-C/T) 40.00 ;EiL
" 0.98 39.98
39.96
A 0.2 ¥/(kg - CO,) % 39.94
w 0.5 39.92
39.90
3.3 ERaH 39.88
$ GA FE: LSO RN 1150 5547 50 e 43 o

Mro G (10) S B bR iR &L, DL A B/ H
P, GA B XHERBEE 7 0.8, 28 LRI B A
0.1, FEEA/N A 100; LSO il ILSO H il 41 1 H. 441l

11620 11625 11630 11635 116.40 1164511650 116.55
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Fig. 6 Comparison of iterative effect of three algorithms
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Tab. 8 Comparison of three algorithms

Hk PehkJr % BA TIT BRI EL
GA (1,5) 6 252.84 196
150 (2,3,4,5) 6 072.36 91
TS0 (1,5) 5183.53 56
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Tab. 9 Each sub—cost under ILSO

IR 55 W g A 9% KA /Tt
90.14 fic % HhCs [ g AR 2 695.12

fici% o is B AR 854.25

LN 909.61

JCA% e 7 A B A 185.80

T2 i ok R v 7 A B A 538.75
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Fig. 8 Variation curves of various sub—costs
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Tab. 10 The sub —costs under different logistics service response

probability
YIRS R, SEhbAs SRR A/
R AR/ % Ton Tt AT Tt
80 740.81 3542.12 468.33 4751.26
85 706.66 3716.42 445.56 4 868.64
90 805.76 3 802.54 658.27 5266.57
95 888.77 4174.34 844.75 5907.86
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Fig. 9 Curve of carbon emission cost change
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