Operations Research and Fuzziology 1Z55 5102, 2024, 14(1), 837-845 Hans Xl
Published Online February 2024 in Hans. https://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2024.141077

ETREGM (1, 1)ﬁimiﬁ&fznnl¢ﬁ%uw
o= oK 52 Mo Bl ]| B TN 5%

"':?‘ﬂ—; gﬁﬁr’a
SN E B SEBE, 510 51

Weks H . 2023412 H15H; FAHHM: 20244E1A5H; KA HM: 202442 H29H

R

KRR ORBRT T X 2013~202 288 B8R 7 MR MR TR E R LR G & OB E E R~ H 3% .
EEERUZERA. BYERE. #REREESMIS WA R RBEET T, FFAHGM (1, 1)
BN 4 E2023~202 74 BER = R MR B REHAT TN ERER, LR RTERKERT,
B RAEDRFEREE ST, o, WAESRS RS, BURERERRER I, Rl

FBAERR R EDR R
X in

RP A ENT, REKBEDI, GM (1, 1)ER

Gray GM (1, 1) Model-Based Cold Chain
Logistics Demand of Fresh Agricultural
Products Influencing Factors and
Forecasting Research

Zhidan An, Bukuo Zhang

School of Management, Guizhou University, Guiyang Guizhou

Received: Dec. 15", 2023; accepted: Jan. 5, 2024; published: Feb. 29", 2024

Abstract

Gray correlation analysis is used to analyze the correlation between the demand for cold chain lo-

iﬁ%‘lﬂi GBS, ROPRE. BT GM (1, DRRERY AR A AR A BE WAL A R R DN 3R R BN 7L ). 38 S AR
2%, 2024, 14(1): 837-845. DOI: 10.12677/0rf.2024.141077


https://www.hanspub.org/journal/orf
https://doi.org/10.12677/orf.2024.141077
https://doi.org/10.12677/orf.2024.141077
https://www.hanspub.org/

ZES kbR

gistics of fresh agricultural products and the production of fresh agricultural products, investment
in fixed assets in transportation, disposable income of the national residents, cargo transportation
volume, and the number of reefer trucks, etc., and the GM (1, 1) model is used to forecast the de-
mand for cold chain logistics of fresh agricultural products in China in the period of 2023~2027.
The results show that the production of fresh agricultural products has the highest correlation,
and the cold chain logistics demand for agricultural products will continue to grow. In addition,
from the supply of fresh agricultural products and strengthening the construction of cold chain fa-
cilities, it puts forward suggestions to improve the cold chain logistics of fresh agricultural prod-
ucts.
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3.1. FAEHR

N Y HERA TN v BE IR T 2 75 SR S B K R A 3, R A AR 7 A B T 3 5 oK 2 R
TrAGHAT IR, — RO SO BIACR . BRSR. E. OK . B8 ERR. WSROy
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Table 1. National cold chain demand for fresh agricultural products, 2013~2022
= 1.2013~2022 F2EE B R mLHEE KE

5 Fh YNEE VPN NI A B A7 i B (T ) A AR I P BE R R (T )

1 2013 136,726 232 31720.4
2 2014 137,646 236.9 32608.3
3 2015 138,326 240.2 33225.9
4 2016 139,232 246.8 34362.5
5 2017 140,011 247.7 34680.7
6 2018 140,541 247.7 34812.0
7 2019 141,008 257.6 36323.7
8 2020 141,212 263.5 37209.4
9 2021 141,260 274.7 38804.1
10 2022 141,175 255.6 36084.3

3.2. InEZEIEHR

AR AR PR A BEYDIR T R A2 B 2 R RIS, 7840 R IR ST A B, 45 &4 B A 1
WEFR R, FF45 4 2013~2022 SE S bl Al SR/ M . Al A E TR A HER I i Al 5], X4 A 7 B VA
VI T SR R D BT A G, B LA A AR A AN (BEA T . SR . NSO TS PR
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4. SEIESTH
4.1. ¥IEEE

WHFC i 2013~2022 SEHIM AR IR BE A NREAREAT oM R 2 70, DAAR SRR 7 il v BEM I 75 SR
NY (i), MR ARy AEEER AR XL (TR, KRR fR R X2, BN AR EE X3
(n)s H=rALIEhME X4 (f278). Sl E B R 5 X5 (Ie) . 4 JE R TSRS X6 (n). & FER
NP2 XT () H =M N GIECE X8 (JiN) Be¥iz i X9 (JImk). & J 40/ & X10 (1
). ABEIZHEIUUENAE XL (W), FIaEdERIE T R R Gt R A s . WG (2023 i E
AR BESBEAT LI SE) | B R ASE IS A AN AR, BRI A 2 foR:

Table 2. Cold chain logistics demand and influencing factors indicator data of fresh agricultural products, 2013~2022

2. 2013~2022 FAE B R R AEYIR R 2 R E HZ IR IR

FAy Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11

2013 31720.4 109523.6 101.4 43,497 277983.5 22190.7 18310.8 13220.4 29,321 4,098,900 5.52 1419.48
2014 32608.3 1129942 101.0 46,912 310,654 25259.5 20167.1 14491.4 30,920 4,167,296 7.59 1453.36
2015 332259 1159942 100.1 49,922 349744.7 26659.0 21966.2 15712.4 32,258 4,175,886 9.34 1389.19
2016 34362.5 1131816 100.7 53,783 390828.1 28685.0 23,821 17110.7 33,042 4,386,763 115 1351.77
2017 34680.7 115779.2 101.1 59,592 438355.9 32020.0 25973.8 18322.1 34,001 4,804,850 14 1368.62
2018 34812.0 1174225 101.9 65534 489700.8 32236.0 28,228 19853.1 34,911 5,152,732 18 1355.82
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2019 36323.7 120349.2 102.0 70,078 535371 32450.0 30732.8 21558.9 35,561 4,713,624 21.47 1087.82
2020 37209.4 124900.1 101.4 71,828 551973.7 34783.0 32188.8 21209.9 35,806 4,725,862 28.7 1110.28
2021 38804.1 130386.2 101.6 80,976 609679.7 36220.0 35128.1 24100.1 35,868 5,298,499 34 1173.26
2022 36084.3 133852.0 100.4 85,698 638,698 38545.0 36,883 24,538 34,549 5,066,300 36.9 1166.66

4.2. SEAESTHT

421 REXBKARBITE
ol LR AL, ASCRAYHEA TR Bt AT To A A BE, MV Bl i) A — 25 51
. YMEHIEAPMLISRIENE 3.

Table 3. Demand for fresh agricultural products’ cold chain logistics and influencing factors indicator data dimensionless
results, 2013~2022

5% 3. 2013~2022 4 #S VIR ERER WA ZIEIFHIELENER

EAy Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11
2013 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2014 1.03 1.03 1.00 108 112 1.14 1.10 1.10 1.05 1.02 1.38 1.02
2015 1.05 1.06 099 115 1.26 1.20 1.20 1.19 1.10 1.02 1.69 0.98
2016 1.08 1.03 099 124 141 1.29 1.30 1.29 1.13 1.07  2.08 0.95
2017 1.09 1.06 100 137 158 1.44 1.42 1.39 1.16 117 254 0.96
2018 1.10 1.07 100 151 176 1.45 1.54 1.50 1.19 126 3.26 0.96
2019 1.15 1.10 101 161 193 1.46 1.68 1.63 121 115 389 0.77
2020 1.17 1.14 1.00 165 1.99 1.57 1.76 1.60 1.22 115 520 0.78
2021 1.22 1.19 1.00 186 219 1.63 1.92 1.82 1.22 129 6.16 0.83
2022 1.14 1.22 099 197 230 1.74 2.01 1.86 1.18 124  6.68 0.82

X1 X2, X3, X4 X5, X6, X7+ X8 X9, X10. X11{EALLFH, YAEASEZFES, 11 MH
REERER M EEDRTRE Y FRR, W p=05, TFEABCBEWFE 4 fis:

Table 4. Gray correlation

4 RBXREKE

FaARI KIEFRH He4

X1: AEEER ™ B 0.989 1
X2: A R 0.964 4
X3: AYJE M~ SE 0.897 8
X4: =N 0.845 10
X5: AT [ 58 L B 0.908 6
X6: Z[H & R AT SR 0.883 9
XT: Ax[H JE RAH 23 0.897 7

|
>
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X8: FE=FA AN B R

X9:

sk e

X10: A AIRA &

X11: A

[ R

0.985
0.983
0.626
0.936

11

R 2K 6 ST 43 T I 4 R ot b AT HE 7 vl 15
X1>X8>X9>X2>X11>X5>X7>X3>X6>X4>X10, 11 Mebr 54t R& 7 B 5 7 R &)
FPAERSR I R R R OK B RIRE R T 0.6 HIWONAFIERRECR), Hor, AR =& X1 HA ik
PR A BEIR T SR B Y KRR i, R N 0.989; Wi ZE (R B X10 5 A AR 77 L A BEMD R R R
Y RBE RN, KA 0.626.

4.2.2. EHRFRIBEWRTERE CM (1, DREZIRRE

WA A A BEYIR ESRE Y g K GM (1, DR, JESHTRR. K, BRKER K a N
—0.0178, K{AEH & b Jy 32032.1482, ~FIMHXiRZE q = 1.57% < 0.2(V£ W% 5). [E%ZHE C = 0.0959
<0.35, /MREZEME P A 100% > 0.95, /e 7R JaikZzEnie, AR R R i .

Table 5. Forecast model test table of Fresh agricultural products’ cold chain logistics demand
5. HEERRLHEYIRTE KETUNREGIE R

G SEhrA THIME AER R 22 PRI IR ZE
2013 31720.432 31720.43 0.00%
2014 32608.3374 32886.74 0.85%
2015 33225.9052 33476.08 0.75%
2016 34362.4576 34075.97 0.83%
2017 34680.7247 34686.61 0.02%
1.57%
2018 34812.0057 35308.20 1.43%
2019 36323.6608 35940.93 1.05%
2020 37209.362 36584.99 1.68%
2021 38804.122 37240.60 4.03%
2022 36084.33 37907.96 5.05%
423 REFRRPEYRTERETTN
Table 6. Demand forecast for fresh agricultural products’ cold chain logistics, 2023~2027
= 6. 2023~2027 FHE BRI B K 2T
R Fo & (77 )
2023 38587.27
2024 39278.76
2025 39982.64
2026 40699.13
2027 41428.46
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Figure 1. Actual vs. predicted
B 1. kPMESTUMERTE

5. &

AT FUA FH 3P A A i o BEADIAL 5 SRR AR S B 2 5 1K GM (1, D)BEAY o R4 70 #7465 R
Ny AR 5 AERE LA S BEVNR T T RUVR AR B ETHES, fERIVBARMARIEY K. Bt
b, A IS 2 2 R Jee LK BUR BOR B AT S0, AR SR 7 i BEVITR T A O W5 W . O 1 et
ARV T S R AR, S e KRR Hrai 3, SR UR JL il

1) IPRAEEEAG™ L “Beh) AR iR

MRYE ESCHISE RAG ARG R P B 0 AR A iR BRI A SR B i K R, (H2 K
WK, XFTAESER ™ i “ R — o B BRSSO S B A LA 2 10%,
N T R, FFEIRRS “ R A B A BRI A B R R B, HR e A A TRA IR
SSREST, IRk L DR AR AR 7 it P B I3

2) SRR AR A A B (1 AT Rt

BRI B i A AR FER AR S I8 B 22.7%, £00y 4.6 ACME, b A= JRi@ BTy 4
FERLIL ] 3 AL, GBI THE SRS, MW ESCRIRE MR T R, W R R TR K
77 b BEVDIAL 5 SRAFAE L I SAN 0T Wit ¥ 26 (KA S0 2 A B T A e ™ It AE R A T O 4R FE R
FEAG

SE

[1]1 Z=J0HE, whf SR TR Rl R 7 S A BEVDIR 75 SR AT S TN ]. A BEACE AL, 2022, 39(5): 166-174.

[21 ERR, i, IMERE. BTG SCIB T IOH R A RIS AR TE (). BT R ST, 2015, 31(7):
868-871.

DOI: 10.12677/0rf.2024.141077 844 BE 51


https://doi.org/10.12677/orf.2024.141077

ZEST KB

[3] HBLLM, #pikte, 22 A%, FHETYMEBIENA S GM@, DA HMN ], Sit 515, 2015(2): 89-90.
https://doi.org/10.13546/j.cnki.tjyjc.2015.02.025

[4] 2EBEA, VE 4. 2008 b5t B & A BEVII 75 SR I A 3], Bl s 45, 2008, 22(2): 19-22.

[5] JKFHRR, #iide. 2T REIESR) R A YT R R m K = B 7] B Z RS X R, 2017,
38(12): 227-234.

DOI: 10.12677/0rf.2024.141077 845 3

>

3

55 U

B


https://doi.org/10.12677/orf.2024.141077
https://doi.org/10.13546/j.cnki.tjyjc.2015.02.025

	基于灰色GM (1, 1)模型的生鲜农产品冷链物流需求影响因素及预测研究
	摘  要
	关键词
	Gray GM (1, 1) Model-Based Cold Chain Logistics Demand of Fresh Agricultural Products Influencing Factors and Forecasting Research
	Abstract
	Keywords
	1. 引言
	2. 研究方法
	2.1. 灰色关联分析
	2.2. 灰色GM (1, 1)模型
	2.3. 灰色GM (1, 1)模型可行性检验

	3. 指标构建
	3.1. 预测指标
	3.2. 影响因素指标

	4. 实证分析
	4.1. 数据选取
	4.2. 实证分析
	4.2.1. 灰色关联系数计算
	4.2.2. 生鲜农产品冷链物流需求量GM (1, 1)模型建立及检验
	4.2.3. 农产品冷链物流需求量预测


	5. 结论
	参考文献

