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Abstract

This study focuses on the precise prediction of fresh agricultural product logistics demand under
the rapid development of e-commerce. Addressing the limitations of traditional prediction methods
in timeliness and accuracy, we introduce the BP neural network model into logistics demand fore-
casting. By analyzing core indicators such as e-commerce transaction data, logistics timeliness data,
and characteristics of fresh agricultural products, we construct a BP neural network prediction
model tailored for fresh agricultural product logistics demand. The model’s input layer, hidden
layer, and output layer parameters are optimized, and training and validation are conducted by in-
corporating seasonal and regional characteristics of e-commerce orders. To address the issue of
insufficient annual data samples, we attempt to increase data frequency to quarterly levels while
optimizing the cold chain logistics demand calculation formula for fresh agricultural products. Key
indicators such as urban resident consumption volume, external transfer volume, and e-commerce
outbound shipment volume are incorporated. Through gray relational analysis to screen core influ-
encing factors, we further explain the correlation mechanism between indicators and logistics de-
mand based on economic principles. The results demonstrate that the optimized model effectively
captures the dynamic changes in fresh agricultural productlogistics demand driven by e-commerce,
achieving significantly improved prediction accuracy compared to traditional statistical methods.
This study overcomes the limitations of traditional prediction methods, providing quantitative ref-
erences for collaborative planning between e-commerce and fresh agricultural product logistics in-
dustries, as well as practical technical solutions for agricultural product logistics demand predic-
tion. The research combines theoretical value with practical significance, featuring prominent in-
novations that support subsequent dynamic arrangements and related decision-making for logis-
tics enterprises.
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Table 1. Influencing indicators of cold chain logistics demand for fresh agricultural products in Hangzhou city
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Table 2. Gray correlation values of fresh agricultural product cold chain logistics demand and other influencing factors in

gyﬁ%ﬁﬁ%&FﬁA%%ﬁ%$%5ﬁm%mHima@%ﬁﬁ

— R ZHRR B4 IRERERPE

2V B i B X1 0.72

et O S X2 0.62

KT RBEKF A¥J) GDP X3 0.74

R 2 T Y} Xa 0.84

O 2 g SY Xs 0.62

Riz & Xs 0.70

eyl TR X7 0.46

A EE Xg 0.94

BT AR 7 i Xo 0.97

KRV T A NSNEE S X10 0.71

S P M 55 s X1 0.62

AR ] 5 P X12 0.60

AEMRTRHERBAT Bk A RIREOLE & 5= 1% 5% X13 0.48

BT P # X14 0.68

4.2. BP 14 £& UM 45 B T

T SRR AR B 2 NI SRR, LA 2015~2020 SEIFEAREE AN SR 5, Il g nit AT
PRUELALEE, My =2 BP MM BRI BEAT ISR, i LA 4809 Adam, 272304 0.01 [13].

He MIRFRAR 2R Xo~Xaa DM ZR A BRI SCIRBE R T 0.65 [1dRbr . BT A Gk 45 2 mi R s AR
HIE SO, TSR B AN, R, FEHEAT B AT, ZE Bt AT 3 — Ak B, S5 R AR (L% 3).

Table 3. Data normalization processing

= 3. R 1eaLE

FEh Y X1 X3 X4 Xs Xs Xo Xio X4

2015 -0.38 -0.33 -1.00 -1.00 -1.00 -1.00 -0.34 -1.00 -1.00
2016 0.17 1.00 -0.31 0.07 0.32 -0.33 -0.70 -0.40 -0.79
2017 -0.24 0.64 -0.51 -0.14 -0.04 1.00 -0.64 —-0.40 -0.15
2018 1.00 0.37 -0.24 0.75 0.52 0.41 -1.00 0.95 0.47
2019 -1.00 -1.00 1.00 —-0.08 0.27 —-0.23 0.05 0.92 1.00
2020 -0.12 0.38 -0.51 1.00 1.00 0.57 1.00 1.00 0.69
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VB BRI Z T SO 11, X 2021~2023 SERTM T BT AR P2 SA BEYTR 7 SR B HEAT TN (0 4).

Table 4. Forecast of cold chain logistics demand for fresh agricultural products in Hangzhou city from 2021 to 2023
7= 4. 2021~2023 SN T EEE R =m0 HEYDIR TR K E TN

F4 FLEKAE (J7) FRME (73 ) HxTRE HXRZE (%)
2021 422.98 436.90 13.92 3.29
2022 429.67 441.71 12.04 2.80
2023 442.66 445.34 2.68 0.61

SETHISCAIEE ) BP AL Z TS, AHF 78X HUM T B3 A 7= S A BE VDR 7 SR Bk AT T L& S
T . FEAY DL 2015~2020 SEFIBIEAE NI ZREE, Xt 2021~2023 42 75 R EHEAT 1 FINIRAE . 40 5 fiow,
AL T 5 52 B R 268 ) 15 72 5 AR R R ZE 38 3 I E IR /K S, 2021~2023 4 [P 34 A X R 25 2.23%,
RIAFTHIEER) BP MR LSRR HAT [T (O TRINRE 52 AR T, RERE TS A vk fff b S WAL 71 3t A 7=
A A BEVIIR 5 SR AR A a3

4.2.2. TmIGER

Table 5. Forecast for the next 3 years

5. ARk 3 FFN

4 FUE (75 )
2024 455.65
2025 468.64
2026 481.63

KK Z4F(2024~2026 4F) Fq R ITM: FEAEBYGOAFA R LAk b, 32D Rk =R R 75 SRIEAT T
T . TG R R, UM T B A A EEYIIR T R B R AR D K, TTT 2024 4K iR ) 455.65 )
Wi, 2025 4484 468.64 Jjifi, 2026 A4 HE— T E 481.63 JiMi, X KA GHNTTE TSR
B ERIE KR S A e R A 5K DL R A B I JE R VAN I 5 3 O AR TS ORI . TR 45
ACAPRANL = RE AR Aot e ISR IR B IR BT RE M 255, RN A Bh T BURF T IHE
AEEVIRBUR T E - A7 I 5 5 R R0t 8 1 7 TH A SRR 2R W SR [14] (L3 5).

5 GRS RE

AT AR T S35 A% 72 A BE VIR T SRR x5, & HL ARk . sh S, MR TR T
BP £ R 28 TN AL o 3l I SCHRATER B 6 1 A R S BLA TR RBR s A5 A UM T SERRIE L
METE R AZBIzk s T HUARE & AT S 5 e DU /N EFE R T 14 WM bR, JFAI K GORER 7 Mk
JRTE H OGSE M R 3R s AR ENL T =2 BP M LR TRINASEAY, JFREAT 1 SRS i S T .

W EELS R

1) BP fiie R 5 A5 7R REA A R0 AE B 1 A S DI 7 SR TN PR I R R AR R MRS R, 2SR, HLT
DS EEAL R, PRIREXT R ZE 0 2.23%, & AU TZEH R H 5

2) FEARZ MR, BEEAT 7 8 (Xe)« AR R (Xe) s 55— kA2 7 B [E (Xa) S A28 GDP (X3)
SRR R SR R R ORR R s, AR 5 SR AL G A
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FERIN 1 B it T e B T E IR A S B HK, PR AR AR R B R &, E
U0V B AR . B RS SRR AL AR AR DR AL R A T R WA, T REXS T
SRR

ARARWFFATAE LU T T — IR . — RFBRESINEZHEE, T 6 S 5 8dE . 4+
PR RS B A, DU SRR (I v S Eh A R TR Sl AR R RE AL B ik (n A% B
REFHEER) X BP P22 2% AT UG 5 S5 #EAT D0 Ak, DAE— 2D 3T FURS S5 S I SIod s =2 A
Tt ORI e 28 At X Sl Ty R AT S EE S5 300E, DA AR @ v 5 AT R AR 1
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