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Abstract

With the growing awareness of environmental protection and the promotion of green logistics con-
cepts, low-carbon development has gradually become a focal point of attention across various sectors.
Focusing on the optimization of the “network hub” central warehouse location for community group
buying of cold chain products, this paper constructs a decision-making model with dual objectives of
minimizing total costs and minimizing carbon emission intensity. The model incorporates constraints
such as carbon emission intensity, and through weighted processing, it balances the optimization
needs of cost and carbon emissions, eliminating the differences in units and magnitudes of different
objectives, and providing the possibility for dynamic adjustments. To solve this model, this paper em-
ploys a genetic algorithm, and finally, it optimizes and analyzes the warehouse distribution network
system of a community group buying in Yunnan Province using actual data. The results indicate that:
(1) Establishing four central warehouses in Kunming, Qujing, Honghe, and Dali in Yunnan Province is
the optimal solution; (2) Enterprises can adjust the location configuration plan according to different
low-carbon weights to better align with the low-carbon orientation of social development. The re-
search conclusion points out that the model, through dual-objective optimization, considers both car-
bon emissions and costs, and can provide effective reference for the optimization of community group
buying network systems. The model established in this paper and the designed algorithm have good
practicality and can provide decision support for low-carbon-oriented location optimization of cold
chain products for community group buying in different regions.
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Figure 1. Community group buying model
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Figure 2. Involves the alternative points of the central warehouse, and the grid warehouse represents the distribution of points
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Table 1. The specific location coordinates of the candidate points in the central warehouse

F 1. P EEER BB IEYER

T HO A 253 25 Ing (E{EZ ) lat (FR 844 )
1 Hll PUBRA R A 7] 104.864598 27.45131823
2 BB =5 G A i G BR A ) 102.886839 25.03309765
3 B A8 25 A L B v BE A I O 102.8232907 24.93423966
4 TR R LR ER T 101.5223601 25.04858118
5 hs AL B i A PR ST A E 103.787748 25.62524827
6 FEak H 5 A6 103.8225249 25.50028342
7 KB 103.9431954 22.53605695
8 i 2 b A R A 102.8487719 23.21277513
9 BUMIREAL P B 7 4 O 103.5442809 23.3391568
10 JE R O [ B AR A M A O 101.6970186 21.21693146
11 VE XA AN A 7o 5 A PR ] 100.7445039 22.0206074
12 FHUEA R 6 i T 2% O 104.4138973 28.62225839
13 HEBEmAF 102.4033246 25.52644684
14 EFEEEI 103.8201712 25.49703104
15 ZHEYTPHERMHRAR 104.3210871 24.90071085
16 W H LR A YA 100.9600495 22.81683212
17 ez A i 102.76435 25.00441449
18 =31) 102.6955884 25.00561519
19 LA TR MR 103.6501301 25.01141859
20 =1k 100.6723183 26.71613812
21 AR 100.210077 26.85273196
22 BRI AR AN I R IR A # 100.0054235 25.65154655
23 PR 100.2603476 25.71216872
24 =g DY 7 T B R 100.2257 25.58658006
25 REAFHERE S 1EH 100.1833776 25.67938354
26 PR B B 22 )0 =) B ) 100.1834004 26.47058126
27 FEHERE R EE 103.2570641 23.73085285
28 ARCIEAWES - LN CguiE s 4o S (RPN 103.3003729 23.46342981
29 S BERABASEMERIFTEAF 102.5044341 2430895885
30 ZESERAGRAR 102.5407806 24.36302068
31 G 102.7918965 24.12544108
32 R FH X R Z g L) 99.23728704 25.11793912
33 e T IR0 X R 72 i A G R T 4% 100.1116884 23.88827603
34 W AR — M E LS EEERAH 97.84454905 23.9964616
35 WARGEB RV R EHRAF 98.57662925 244270871
36 Fig B HE X 99.71384805 27.80767258
37 = A BB A B O 104.1941016 23.38077628
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Table 2. The demand for grid warehouse representative points
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Figure 3. The number of central warehouses is 4

3. LB 4

Figure 4. The number of central warehouses is 3

4. LB 3

Table 3. Comparison of operational results

F 3. BELRIEL

RO AN e PSS H ¥r iR $E
4 8-GJKL. 14-BE. 18-ACIH. 22-DFOPN 3997.86
3 2-ABCIE. 28-GLJK. 32-DFHMNOP 4370.54
3 (JRBEENL) B g KiE 4255.6
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Table 4. Result
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