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Site selection and route optimization of cold chain distribution
center based on AHP method
ZHU Yajie
(School of Management, Shanghai University of Engineering Science, Shanghai 201620, China)
[ Abstract] With the improvement of people’s living standards, the demand for cold chain transportation has increased, and the
location of distribution centers has become a key point for improving the quality and efficiency of cold chain logistics. With the help
of the wide and special commodity of fresh food, through the form of enterprise visiting, various factors that affect the enterprise’s

cold chain distribution and the relationship between the factors are clarified. The analytic hierarchy process is used to build an
analytic hierarchy process model. By solving the judgment matrix, the overall hierarchy is sorted and the most optimal site is

determined.
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Fig. 1 Evaluation system of distribution center
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Fig. 2 Distribution map of location selection of company ‘s fresh

food distribution center
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Tab. 1 Factor weight ratio
FefE, Wk 1. - - -
. 1 2 n
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L BT A, PTG R 6 e o o
W a, A1)
o A, W,/W, W,/W, W,/W,
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Tab. 2 The weight ratio of each element of the criterion layer
B c, C, C, C, Cs Cq
C, 1 0.833 3 1.25 1.25 0.5 0.833 3
c, 1.2 1 1.25 1.25 0.666 7 1
C, 0.8 0.8 1 1 0.5 0.833 3
c, 0.8 0.8 1 1 0.833 3 0.833 3
Cs 2 1.5 2 1.2 1 1
AL [] Wi Wy ws Wy Ws We
0.148 0 0.170 0 0.1315 0.143 2 0.227 8 0.179 5
CI = 0.0107 RI = 1.24 CR = 0.008 6
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Tab. 3 Weight ratio of delivery time based on each location
B, C, G, G, Cy Cs Cs
C, 1 0.833 3 0.714 3 0.714 3 0.625 0.833 3
c, 1.2 1 0.833 3 0.833 3 0.714 3 1
C, 1.4 1.2 1 1 0.833 3 1.25
c, 1.4 1.2 1 1 0.833 3 1.25
Cs 1.6 1.4 1.2 1.2 1 1.666 7
AN ] i Wy W, W, Wy Ws We
0.766 5 0.903 4 1.081 0 1.081 0 1.305 0 0.866 6
CI = 0.000 7 RI = 1.24 CR = 0.000 6
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Tab. 4 Distribution quality weight ratio based on each location Tab. 6  Weight ratio of site selection cost based on each site
B, c, c, C, c, Cs Ce selection point
c, 1 1 1 1 08333 1 B, G Gy G, Cy Cs Cs
C
c, | | | . 0.833 3 | . 1 1.25 1 1.25 25 0.8333
C, 0.8 1 1 11111 2 0.833 3
s 1 1 1 I 08333 1 C, 1 1 1 1 1.25  0.666 7
C, 1 1 1 1 0.833 3 1 C, 0.8 0.9 1 1 1.666 7 0.666 7
C
c 2 1a 12 2 | : P 0.4 0.5 0.8 0.6 1 0.5
Cq 1.2 1.2 1.5 1.5 2 1
E=N
WERE W, w, Ws w, Ws We WEmE W, W, W, w, W, we
0.1614 0.1614 0.1614 0.1614 0.1879 0.166 4 0.1968 0.1726 0.1568 0.1557 0.097 4 0.220 7
CI = 0.000 7 RI = 1.24 CR = 0.000 6 ¢l = 0.007 6 RI =124 CR = 0.006 1
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Tab. 5 Weight ratio of customer satisfaction based on each location Tab. 7 Weight ratio of development prospects based on each
location
B, C, C, Gy G, Cs Cs
B C C c C C C
(of 1 0.909 1 0.8333 0.8333 0.7143 0.909 1 > ! ? } ¢ > 6
c C, 1 0.909 1 0.9091 0.8333 0.7143 1
s 1.1 1 0.909 1 0.909 1 0.769 2 1 c, Ll | | 0.009 1 0.833 3 .
C, 1.2 1.1 1 1 09091 11111 C, 1.1 1 1 0.9091 0.8333 1.1111
c, L2 L1 . | 0.8333 L1111 C, 1.2 1.1 1.1 1 0.909 1 1.250 0
c Cs 1.4 1.2 1.2 1.1 1 1.25
1.4 1. 1.1 1.2 1 1.2 o
3 3 5 WENEE W, w, W, w, ws W
c6 1.1 1 0.9 0.9 0.8 1 0.1473 0.1609 0.1637 0.1803 0.1965 0.1513
RERE W, W, W, w4 ws We CI = 0.000 4 RI = 1.24 CR = 0.000 3
—1 r ) /N T
0.1429 0.1562 0.1739 0.1714 0.199 1 0.156 7 JEUREHEF B — SR, W 8,
CI = 0.000 1 RI = 1.24 CR = 0.000 1
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Tab. 8 Hierarchical total sorting table
TN it 336 i ] JC % A A i T E Rk -3 ek A KB BHET AU
N JZ AU 0.148 0 0.170 1 0.1315 0.143 2 0.227 7 0.179 5
TEZE HE— 0.127 7 0.150 5 0.180 2 0.180 2 0.217 2 0.144 2 0.169 3
HHEY R 0.134 7 0.150 9 0.176 0 0.176 0 0.217 7 0.144 6 0.169 5
BE rE— 0.161 4 0.161 4 0.161 4 0.161 4 0.187 9 0.166 4 0.168 3
E L 0.142 9 0.156 1 0.173 9 0.171 4 0.199 1 0.156 7 0.168 6
G 0.196 8 0.172 6 0.156 8 0.155 7 0.097 4 0.220 7 0.163 2
VE A 0.147 3 0.160 9 0.163 7 0.180 3 0.196 5 0.151 3 0.168 4
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