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Abstract

The distribution planning of fresh agricultural products based on multimodal transport combin-
ing high-speed railway logistics with road logistics is considered in this paper. The open vehicle
routing problem (OVRP) model of “road + high-speed railway + road” joint logistics transport is
constructed with the goal of minimizing the total logistics cost based on the comprehensive con-
sideration of the vehicle pick up the demand of fresh agricultural products producing areas, the
direct transport characteristic of high-speed railway logistics between the producing areas and
the selling areas, and the vehicle delivery demand of selling areas. According to the characteristics
of the OVRP model, a three-stage heuristic algorithm is designed. The experimental results show
that the OVRP model and algorithm can effectively plan the vehicle routes of fresh agricultural
products under the multimodal transport combining high-speed railway logistics with road logistics,
reduce the logistics cost of fresh agricultural products, expand the circulation radius of fresh agri-
cultural products, and ensure the freshness of fresh agricultural products when they are delivered
to customers.
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Figure 1. The joint distribution of fresh agricultural products by high-speed railway logistics and highway logistics
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Figure 2. The joint plan of fresh agricultural products distributed by high-speed railway logistics and highway logistics
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Table 1. The results of fresh agricultural products distributed by high-speed railway logistics and highway logistics
%= 1 SRS ARYRIKENE SR REE MR R

Py B [[5=92%N L E e A7 BB JiC % e 1]
7 AL 753.57 2 251.19 274.02
R 14,400 1AEEX 593.97 120
HHHBICI% 3461.4 5 865.35 1038.4
it 18,614.97 7TWRRAE + L ANBERE 1710.51 1432.42

M LR HE: 1) PR A R /N, AN 753.57 TG, i ASSARH 4.05%; BRIV T BOR, A 14400
TGy H A 77.36%; HHHLECIE YN 3461.4 TG, AR 18.59%. & [RITE TR (R 7 i a R
AEFAF TR, BRI TR $TiE B Mg G AR R P2 S 42 s plinle 2, £
PEREPSAM, A RE SRR RITEER, ART RS [F 3 =2k
T B P A A = i SR AR Grit il 42 L PR B O B ) OB, R IR BRI T A= S Rt I P A
AR BARE AT i PAT . SR AR AR P O SEMESEAE” RIBE. 2) FeHbECR T 2 AN, AT
251.19 A B, WBCIEWS[E]DN 274.02 2% SR R — AN RA A, AT REEE R N 593.97 A H, iz
A IA] A 120 Zr4h . BYHLCIE T 2L 5 WAEAE, ATIEE 50N 865.35 A HL, TCikRIAIY 1038.4 4y, EARFE
Hh R T B A A IE AR S, (HR B A B R P A AR Y 2.5 £, YD AEEAT DR B e
HOZERRAT B EE B0 3.45 £, AHHLECIEIT (AR HU IS I (R Y 3.79 i, A HbECI B F R S H 3% 2 1
459 fif. JRFTETAEERP S EH M E ZE T 0. Er-BBEMANERD . RITEER, ME#HK
BN FPOHEREZ HERENS A EEA R — AR MECERIEE A, MBS SR
KRR, NEHEA SR GOIRIRR P GG 2R, R T AR LR DURHE AR .

5.2.2. #EEXNEHRTE “KE—AE” WEMWTH

5 5 P T B S M A B R 7 O PR R O, o R VI R TS T S AR A R i B R K AR B LR
Al R ORAIE AR A = 36 1k 7% 7 I AR B2, B JRUMT R AT I8 FC AR o Ay 4B /s 00 P8 0 AR 7 i ““ B
Ja— AR FIERANE, AR SCKEESTRELL 0.05 A— AR, B A MR RERE N 0.7, M
BRI JEA 70 R 2% S0 (AR S0 v, AR B R 7= i A= bz ik B b =y B O LA 210 43 %1),
WHERWE 2 fiom. F 2w, “27 RORTAATHE, BIEGATR R PAL: 2, HARTHE S R AL
* 1R,

Table 2. The influence of fresh agricultural products freshness on “last kilometer” vehicle path planning
F2 BEEMEHR TR ‘SE—AR” EHRENXINIG

i i RUBRAR KR e 170 R B Fic I i ] HILIB AT [
07 3091.6 4 772.88 927.46 218.38
075 31443 4 786.07 943.29 220.87
0.8 3461.4 5 865.35 1038.4 221.59
0.85 3776.7 6 944.17 1133 227.69
0.9 - - - . )
0.95 - - - - -
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TN 0.7, $ZMEMNBR B AT SR8, 73 50l U SN (R P PR ) T ik 2 BRI 7 3 AR A B
FEAAR BT CNBE + mEk + 2B Wikis Ty R SRR dhE AR, THRAE R AR 3 PR
ST T SR RS B AR T SR BOE W R - 1) AREEAR 7 S R BN TR DA 60 73 B2 A SE AR
LT BL N AT Bk B2 e 55 A~ LN 2) SETRsetE, BRI I T R, I
O ER ELAE A A LI ot B8 EE R A BT RO DY 100 2 /N o 3) A IA N A BR E
90 7PEH L NTERK. ZET“ A + Bk + ABRRIE T A A SR S E AR T R BUE AR
1) AEEEA 7 AR TIN [A]h 60 708 N8R, IXAE s BRI 0 2) BETRSEEE, Rl R
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PCI& B B AR AAT B B2 e 5E 9 50 2 B/

%3, BB EE RS, AL AR, R A BRIE T N RCRRE A S A + &
B+ AR WG 7 Ul R AR R R R . AR 3 TR AR 1) BT AR T A B
WP N T RT N + Mk + AR YIREIZ T O TRE A2, =3 1 R AR 45.01%,
BN 62.71%, “FEIHFETy 49.91%. WHIEET “ARK + Mtk + A7 Wk A A TR
AR A TETE R, AR T R s B R A S s . 2) BEEEEEEE R LT, PR
P77 OB Z WAL, =3 2 (] (22 BB 4 /) o

Table 3. The fresh agricultural products circulation radius of different logistics models

F 3. ANEMIRAARE SR~ mREFE

AR RS A BIRERE T
ESEE Lt (%)
K@ R SN T Y
0.7 701.58 1558.95 45.01
0.75 630 1380 45.65
0.8 546.67 1171.67 46.65
0.85 460.93 957.33 48.14
0.9 354.33 690.83 51.29
0.95 215.4 343.5 62.71
6. &5it

PR AR A N AR (] FERRAS, ER T AR + mitk + AT PR
iz 75 A A AR 7 i OIS R o SR 75 B8 AR SR A ™ i (7 ML O IR 75 3R« BRI 7R SR 5 A B BC A 755K
PUBA RN HARFIEE “ A8 + Wk + ABR” YRS ) OVRP IR, JEAR PSR RS fi LT = Fi B
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R IE R LA R A, BREB BT RA K 3R, G R AR R 7 ik TR 3 P I O BEE L AR, R 2L
PORFRYE LB OLRL AR 4) ST “aE + Bk + A7 Wbz J S0 AT IR SR ik
BT N BB L, 0 R AR A AUV L AR T E D (R e BRI 1 A e R
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B X AR — R0 (R Bk I 25 545 15 I 28 0L AR AR AR B R L A = b It 368 PR =) -5 il e v SRET 9
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