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Abstract

The six central provinces play a pivotal role in the national regional development pattern, and their
reasonable and orderly spatial layout is an important driving force for economic growth. Article
based on the connotation of new quality productivity and logistics toughness, from logistics eco-
nomic toughness, logistics dynamics, logistics pressure toughness, logistics environment toughness
four dimensions to build the central six provinces of new quality logistics toughness index level
evaluation system, using the entropy method in 2010~2022 central six provinces new quality logis-
tics toughness development level, and adopts the social network analysis, Markov model analysis
of central six provinces new quality logistics toughness space correlation characteristics and dynamic
evolution trend. The study found that: (1) the resilience level of new quality logistics in the six central
provinces is on the rise; (2) the spatial difference in the six provinces in the central region; (3) the
overall network is good, but the tightness needs to be optimized; (4) the resilience level of new quality
logistics, and the development quality of the neighboring areas can help the low-level areas to break
through the low-level lock.
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Table 1. Evaluation indicator system for new-quality productive forces in the six central provinces
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Table 2. Evaluation indicator system for the resilience of new-quality logistics in the six central provinces
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Figure 1. Trends in the resilience of new-quality logistics in the six central provinces from 2010 to 2022
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Figure 2. Spatial distribution of new-quality logistics resilience levels in the six central provinces in 2010, 2014, 2018, and

2022
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Table 3. Classification of resilience levels in new-generation logistics
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2018 4 0.214 0.284 0.388
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Table 4. Formulas for calculating social network metrics
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Figure 3. Spatial correlation strength of new-quality logistics resilience in the six central provinces in 2010 and 2022
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Figure 4. Overall network characteristics of new-quality logistics resilience in the six central provinces, 2010~2022
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Table 5. Overall network characteristics of the resilience levels of new-quality logistics in 2010 and 2022
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Table 6. Individual network characteristics of new-quality logistics resilience in the six central provinces in 2010 and 2022
7% 6. 2010 £EF0 2022 F FEB7SE F BRI 1 B AR LS 4FE

o FEH L b g AL
2010 4E 2022 4E 2010 4E 2022 4E 2010 4 2022 4E
i 1.000 2.000 10.000 8.000 0.000 0.000
AN 1.000 1.000 10.000 9.000 0.000 0.000
ik 4.000 2.000 7.000 8.000 6.000 0.000
7 1.000 5.000 10.000 5.000 0.000 7.500
T 1.000 3.000 10.000 7.000 0.000 0.500
1L 75 0.000 1.000 15.000 9.000 0.000 0.000
FEIE 1.333 2.333 10.333 7.667 1.000 1.333
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6] ()58 B AT NS B R I3 Rn R k. 53— 71, &l 5(b)Far 2022 SR B8« 22 BAE AT e 48 1) A
SR KT N, RIH 0 (v L 50N (2024) [10], 356 BH L Ak 4 1A ST X 2% 1) S o B, [+ I 35 B 3

DOI: 10.12677/fia.2026.153085 828 [ BR 2 1T R


https://doi.org/10.12677/fia.2026.153085

Jigk 55

R E BRI BN BORQUHTRE /IS REAARXT R, TSI 2 M ERBHE N A, it
BB TN BB R EINE AT BT, RO A A R 48 1R G BT 1(2024) [11]

1l g vt
T F
7401
LBl
Wil

B

(a) 2010 4F (b) 2022 4

Figure 5. Out-degree and In-degree of each province in the Central Six Provinces in 2010 and 2022
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G VM R R E, IR AR Markov F B RE 23 55 R — 470 K N RAR ) K < K & 2
FEIE(2022) [9]. MEAHS> FEME A IG SR 7RI P o HTREEE, T HORZIE R 1 4RI X0 A A AR SR A e %
NEZR B 7E HL 2 IS mm AL, X L g mend il i FERE 4Rk Markov B R M2 R A5 21 1 D HLHERR 1)
JEIL(an3 8 Fi7R).
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5.2. ThEhiSRIAGER I

ARSCRF DU A1 02, 387544 BH R KR AR () QD) A FE vy 4 A
Z520(2024) [14], 14t Markov F5 R REZRAERE QN2 7 o o BHAC 7 AT, SR | 4EHF JFUIRAS IR 2 14 65.0%,
BE 2RI 11 FRE R Y 35.0%, B R 11 FIZEY IV BIRERE Ty 0. 2870 11 1R F Y BDIR S BIME RS2 63.2%,
AN IREAEN 5.3%, AR NI 1 AR AE N 31.6%, AR AR IV IREA N 00 X T34 111,
HAERR FAR S ML E0E 72.2%, #5285 92870 10 R0 | MRS 0, #5238 J928 70 IV IRER Ry 27.8%. & T
KRNV, HAERFESIREHMAEN 93.3%, FHARNEMY Il KRN 6.7%. ZKdUEATUES, 1445
Markov #MERAERE T, AL TREWE KT 0.6, HAALRET AT HAMA B, XU, il
N W R FI KT B R R SA BORAR T, TR (B [R]85 FE AR M SEIL A R . Btk z 4,
7S A8 BT TR I 7K T R (% % MU 23 30 5 A AR AE AR AR RS 7K F o, 350 B LB 0 A ) T 235 24
RS .

Table 7. Traditional Markov transition matrix

%= 7. 155 Markov BB 5E6E

EAgit] I 1l I v N IE
I 0.650 0.350 0.000 0.000 20
I 0.053 0.632 0.316 0.000 19
1] 0.000 0.000 0.722 0.278 18
v 0.000 0.000 0.067 0.933 15

Table 8. Spatial Markov transition probability matrix

% 8. 73|8] Markov 4535 HE 4B FE

2% B eyt | 1l 1 v N AE

I 05 0.5 0 0 4

I 0.333 0.333 0.333 0 3

I 1] 0 0 0 0 0
v 0 0 0 0 0

I 0.667 0.333 0.000 0 6

It 0.000 1.000 0.000 0 3

. 1] 0 0 0.667 0.333 3
v 0 0 0 1 1

I 0.000 0.000 0 0 0

I 0.000 0.333 0.667 0 3

. I 0 0.000 1.000 0.000 1
v 0 0 0 1 2

I 0.700 0.300 0 0 10

I 0.000 0.700 0.300 0 10

WV 1] 0.000 0.000 0.714 0.286 14
1\ 0.000 0 0.083 0.917 12
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521 Markov HERE B 76 4325 1 A0 I b X 6 AR s A3 b e o 2t R T 7 A ) e, DL, PR GRS A
AT SN T A G R 2, DOSEILEE A 1 4B, 15311 Spatial-Markov F B2 46 [, 45 R a0
%8 Fne ATLAE BN, 7E25 RIS 1 I FACE S GL R, AR5 DX A IR0 i 5 5 A R /KPR A 1l [X
Wl = T R R K IR & AR ) i, 2878 1 8 I S o B 2828 1. 28 1, 2R
KA ERPE AL, WIHAERF B &K PIRES KI5 519 50.00%. 66.70%. 0.00%. 70.00%. {HZ
KRN 5RR N N EFA DAL, AL w288 1 R K751 v 50.00%. 33.33%.

X—IREW, RTINS ST A7 E B 5 25 1803 RN, A0 Hh DB R A 1 7K T
PETFA A A 1 X (¥ R R i, 340 W R R R AR K SF dh [X SR ARA ity B 7€ (¥ %45 (2025) [15] . X gk — 2552
R T DX SR AT TR S A B, SR T SR DX AR IR M R KT ) 06 B

6. HiLSEIW

ZISE S Bt N PN A NI VLR 3% (AF N TDTE 7)o G 1 (=1 7 7 P NN TR SN
AR | X 28 G54 5 Bl A ERE DA A B A b B R AR N4 2010~2022 SEHTRADIIE AT K FEAKT 43
HAREL TR, (1) AREEAZERORE, TN E B A KT B4k B 2 WS ETHE
B N GHE R B R SIINE & Bk, BRI ST IE . B RS S R R
TIMERZ o (2) WETREARZE R, N E B AR I A K -r e ik B 2Ry, wk- 1=
ORI A SR AS ] N 2 s AT 48, WAL B AR 28 A T rh 88K0F, Wi IR A AT PG 48 A 25 KT
L1 5 Q35 NG vl 1 (T = 1 B R O < S 0B 0 7 Y 7 el N 0 N7 N T AT Z B U )
MPBIBEERIRAE, BRI SRR R 55, AP AR TR A] . 22 0 AT g 48 A B A 2% R iy B ol
HRIA G, b S —E R ERERR . (4) AShSHESRARE, Pl E 4R A SR
BEREOR, DUIRBONARE, H A w5 A ZdE AT He A R B

WA R E5E, BRI (1) BUGRL AR S SR A AT 5 2R Re IIE H, A2 1 DR BT 5T
I EN R RG-SR YR R I B KR A i S S el YR
OB, IRTTAESWILEE ST, Ui S # T 1 Sk U R RIE N 52N B Fy . I RE T, BURT
T ANEE HAEHE VIR A T 2, B DRk — 2D B A P 4 B A FR I W S A 2 b, DT I g g s ¢ £
R WITERBURITRA R . (2) £ T RBEE S5 RAEH R PIVE & b bR T A, R
CLIX P4 A% (XS o R A J 1 &, Sl BOR 51 S RBOR SR, (RSB (52 S LR
FEXIN RS E 550 RN, Sgi#ldbs . Wb . Wra L E ks, BRI ash. mEk
JERIRE Jm, BB AR /NG IR K R 2200 . () 2R AT g 48 A 9 X IR 48 fg e, 23— B4R T H B Y
ZUFSEIRIIRSS DIRE, I BRG] T AISCRE, IR sRIEAH B g 5 (A o A B I ERER L R 2%
), DASE e RO E BT IR 55 1 L8 o (RIS Sl 8 1 B HoR b BACIR 55 Mk S AL & 1
TR IR BN O, AR BEBCAR SR BB AL, Al S BRI 2% U BOR TR W A R A e
eIl A B e 4 A 1] A S BRI A e A B S U R AR o (4) TR RN B AR R IR, ik
RID)SEAT R BOR A i o BUR BRI HE SN DX & EL B B, (RS B D e SRR B e kA
Ja K T3 T AR U P R A 1, DASEBAR S AN S BRI .l sl O S, W A AT AT
Beze, DRACBRIRACE, dimHEsh X MR g, ISt e mCr G St st

EEmHE

HE N SR R R ST H (21YJC630072); Jdb Ak E S G B A B T AL T H
(HIYB202528); b4 @22 N SCAHE S RFHEWT U R 9N T H (BJS2023003); VAT AL 1l i K 2= 1 1
R JE 305 4100 H (BQ2024087); il AbHb )i K2 —+— i S A B A T H (KAG202512).
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