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Abstract

The balance of rural logistics resource allocation directly affects the circulation efficiency of agri-
cultural products and the process of agricultural modernization. Taking 17 townships in Xihua
County, Henan Province as the research object, this paper constructs an evaluation system covering
5 dimensions and 15 indicators. The AHP-entropy combined weighting method is adopted to calcu-
late the score of logistics resource allocation level of each township, and the DEMATEL method is
introduced to assist analyzing the structural relationship of the indicator system. Group compari-
son and correlation analysis are applied to test the correlation between resource allocation level
and circulation efficiency, and integer programming is used to verify and calculate the optimization
effect of node layout. The results show that there is an obvious spatial differentiation in the logistics
resource allocation level across townships in Xihua County: Honghuaji Town (0.782) and Xixiating
Town (0.743) rank the highest, while Xihuaying Town (0.298) ranks the lowest. The fresh agricul-
tural product circulation loss rates of the high and low resource allocation groups are 10.87% and
19.63% respectively, with a gap of 8.76 percentage points, and the two indicators are significantly
negatively correlated (r = -0.687, p < 0.01). Deploying cold chain nodes in townships with optimal
resource allocation shortens the average distribution radius from 37.85 km to 18.70 km, cuts com-
prehensive costs by 37.34%, and reduces annual carbon emissions by 52.07%. It is suggested that
the county-wide cold chain logistics resource allocation should abandon the centralized urban lay-
out mode and prioritize the construction of origin cold chain nodes in major fresh produce towns.
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Table 1. Evaluation index system for rural logistics resource allocation level
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Table 2. Weights of various indicator combinations
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Table 3. Scores and rankings of logistics resource allocation levels in the 17 Townships of Xihua county
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Table 4. Scores of each dimension in a typical town
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Table 5. Comparison of fresh food loss rates by different resource allocation levels grouping
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Table 6. Correlation coefficients between dimension scores and inventory obsolescence rate
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Table 7. Comparison of the layout optimization plan with the county concentration plan effects

= 7. mRAMHAREBEESH RYRILL

xf L HR AR = LTS AL + THETEITR AR AR

P BIHCi% 45 (km) 37.85 18.70 -50.59%
A RTE AR FE R (%) 18.70 9.53 —9.17 AN 4 4

H¥IE AR (TT) 15234.00 12445.00 -18.31%

DOI: 10.12677/mm.2026.168176 194 AR


https://doi.org/10.12677/mm.2026.168176

H BRI A(TT) 21580.00 17060.00 -20.95%
H 3114 AR (TT) 7890.00 7251.00 -8.10%
H ¥R EA L) 62358.74 39076.63 —37.34%
ERHEBUR R (CO2) 260.73 124.97 -52.07%

M B R, FEIECEERM 37.85 km ZE08 % 18.70 km, FENEIA 50.59%. Bk 1246 /6 Bk
ZHENRN: B SRR TR AR SRR A R R T .

MEA T, HI AT B 37.34%, Horb B2 45 A M (20.95%) K T 12 i A B R (18.31%) » it
B 328 I 2000 A= A (B B A7 (1 4 PR B 8O, IR T VA B 2802 2 B 7 ol AN (B DR Bt PR A 00 BT 35

MBHEBOIR S, iU =R — 0L b, RS 52.07%, HA s RS E 2RI, X
—SERIGUE T H2, BIRLEA R RE R SRR A . AR, BRI 2 H AR

(3) Ji Fra gttt

NIUEAACSEE + PR S8 R, #— P HEEE + £ZRHE. UK S + KESWAKE
T EXEE 8). GRE/R, AACHEH + HETE T REMIE LA SRR, B =R B3 &
M, BEEA AR AR T PG R . A8 XA 5 78 5 YA M M 2R 6 3P, P I0E T DABTR L B AR ik
BRI R

Table 8. Comparison of effects of different location schemes
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Table 9. Comparison of circulation loss rates for different resource allocation groups under the single entropy weight method
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Table 10. Results of spearman rank correlation test
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