¥31E H3W LI R 3G 38 2 e o 4R Vol. 31 No. 3
2023 4E7 A JOURNAL OF SHANDONG JIAOTONG UNIVERSITY Jul. 2023

DOI;10. 3969/j. issn. 1672-0032. 2023. 03. 005

ETHEEFERUAFENTEMREBRER
mRAEREZmMER

HIEHE, EE T

58RI RFR, LA Fd 250357

=4

% 3

WD AR 2

¥

FEEE LT T S0 5 B A 5 DRt Al 55 #) P ] S RT3l 155 14 %8 1 (point of interest, POL) ¥i4fe, £5 4518 1A% %%
BEAS T FR 2 MG P24 fe I 48 3 B\ 2 v DX o34 RH DA 23 BT R 32 R o3 23 M S5 D7 0, AT B T PREE A 4R R
823 ] 3 AT RFAE S PR 2R o WP 4 R AR - it | 2 2 ) 0 A AN B 087, 35 5 Sl 4 il i 2041 B o [ B O
Berb  HE TR S WY I 5 SR8 TR A1 1) AR JE - DY e T 1) S e S R e - B o3 A, R A e A g A
Il s 28 95% A N R 2R B A5 7 B i s [ B S ) 0 A 22 S i SR B R AR5 DN FE R e T B 4 A
IIRF B XA e, P A B A RSSO DX BT AR DX 8 1L DRSPS T i 25 S A a0/ T
0, PR 9 4 ol i A JRy AR R Bt A5 ]
SRERIA DB RN bR AE S ; 4R R A POL
HE 43S U4-9;K928. 5 SCHRbR TS A S 1 1672-0032(2023) 03-0029-11
SIAER:HEE, TEL. A TRERAMEGFLTHREAREAOAES Y aRE[J]. LARBFERF
$&,2023,31(3) :29-39.
GAO Yanhui, WANG Baoyi. Layout rules and influencing factors of express delivery pick-up points in
Qingdao based on geographic information data[ J]. Journal of Shandong Jiaotong University,2023,31(3) .
29-39.

0 35l

T

ATAFA , B FLIK P00 P92 K AR 49 30 b 8 A B A i, o) D 0 1 Ay 4 D A DA 14 e I
— 3 BRIV RS MR A A0S 19 R A o B LB LA 2013 4F 535 2 A A VR A B3 5 Bl ) 2%
o B B GBS U S o 2021 4R S T R 4R 12 FRITIRA LR (OGRS T — 220 R
AT BB R IL) , JF T 2021 4F 12 A 200 1 4x B s — 220 b (i 1S AR 1% B X 30 4, & &
REFN . 2022 4F 2 H 75 By iR o5 Je A 12 w0 TR A B A (7 8 i 9t — 20 P (o 18 A 1 TS 4 St 7
%(2021—2025) ) , 7303 2025 AFF G BOE ST 175 >—ZIPhE A TG . 6F555 B it A 4R 5 A0 R
AT A A SR U, PUMAETE RN A, DAl A Jas , B ) — 20 B R A3 PRI L ER 255

XTI A A [ R R, S, D90 2 B v T TR 55 Al P Al I 55 4
AT B D5 7 T, ZE 7 0 ) SRR 45 P B TR AR BT IR o It finall B
Sl AR AR R A AT P DL [ B A 24 R 5 (point of interest, POL) 4dis , & HLHLi
S s A0 55N TR AR DG S35, A JR ) 2 [R1 S0 Af R A DA PO R SR AN, 5 o] S B A ) 56 3R

Y75 B #3:2022-08-10

EETIH L&l F et A A4 473 B (2022YK032)

F—1EEBN : HEHE(1997—) , B, LW AEMNA AR A, ELHRF 6K BB mAR 5 4 22, E-mail : 915731998 @
qq. com,

*BIEEEEN: T EL(1981—), B, L A&
barrywby@ 126. com,

W
=

BAL, BB, FEFPE L, T MR T O ARBELFE FE, E-mail



30 AR B 27 g 27 4 2023427 71 31 %
R B8 4 1) £ 0 5 U F S5 AR RYITT POL el , BF 7 bt (4R A1 2 T A 2 S AR FE 2, ke B 1 el
IRFEI IR S 1 o TRl B — , sl (SR R B v T B Rk AL XK O B IX BRER R 4y
HrBeH RN P4 2232 15 Bl ) POT Jiudhs , e B B Bl 19 20 A 5 T ARl XA 77 G e XS 25 P 3
DIAHOC A Jag H epCe FE 30 X 1] 10 3 D

MBS, S0 DR S i A Je A 2 DRl A il o (5208 s 3R 22 55 A ot
A AR e B R S S R AT R S AR DG RS, TR A 1 S BUAR TR, %)

ARSI TR RS . W UL B WA RIR A B 45 55 2R A0 1Y POL B , R Bl it
AR5 ISR TR, 4 RN 35 (09 £ Pt 41 23 (R RFAE . Morganti 6% 43 BTk [ P A 14 25
IR) G , % BRAETIT R DX R R 2 44 B s, A Jr 205 N VR BEMOG . R S B AL st
(423 ] o3, 2 BRI T 211 phy e O3l DX 1)z 28 1X-B8 336 Dk , TN kg SBORF v 368 ek M3 81 1 5 368 0 s A - il 11 A%
VIR A W25 A R AT o BEBEAENO R i RTIT F 4 AS 43 A R e DR 3K, LS 1 ik 14 A
P e R A i SRR B A 2 B T M A DI FR IR 5K

MAHIFETT ARG , PR R AR Z 08 23 8] AR OC U ERANA (91 RE 8 Ripley’s K pR %, Dijkstra 5
LRI o3 A S5 TT 1A ST PR [ 4 i PO AT S AR M DR 3R 1) A8 R S, A el I a5 4 225 i) B 5 -5 70l
AR, DA I R A SR AR 4

REBEA BRI 2 G 3T AT ArcGIS 573 Hr Db [ 32 53 (9 23 (8] 20 A, B0 ia AR 7 60 L
BUESS R AERRPE I A R . A SCRIAZFITEDFE M E B it [ $2 525 A0 R R e, & AR
AN AL, Tt bR a3 11 R A SR LA T 1), LA 7 5 i R ok R FR Rt i — 20 e A i P 4 B g

db
R 5=

il

Bt

1 &

1.1 HREXE

BT R EET R X TAE X 2RV X 07 1 X B DX 3k B DX B SR DX M T B T IS P T 3 7
X 3 77,4 108 I S adpsab, 1 175 MK EZES, B 11 293,36 km™ ' 2021 4RHEEO 45 6y
88 1270, [Al b4 28. 2% s Hrasholb 55 5 Ry 7. 7 A4, R FE BG4 31. 6%, 2021 4F, 75 & i M X A= 7= B fH Ry
14 136.46 1270, o5 4 F E RA = BUHR 1. 24% , 4 248 WX A = BER 17. 01% , (5 e FH5 13 0 24
5510 AR S MOl & R - pU A B ), 2 2025 4R 41 HREC Tk 55 WA (N FE R B A B
ERAT EEEE I ) Bk B 180 4270 AFE K 14% 5 il 55 Bk B 12 421, 393G 15% 5 PLidalk 55
W ASEE 145 1275, AEH K 13%, 2014—2021 4£35 57 il 4555 R0l 53 K R a3k 1 R,

®1 2014—2021 FHEBHREWZER W FERE

EN 2014 2015 2016 2017 2018 2019 2020 2021

Pl 55 &=/ T 10 482.3 16 067. 8 24 978.4 31 149.9 38 323.4 45 325.2 58 711.0 77 252.4

SRR % 42.69 53.29 55.46 24.71 23.03 18.27 29.53 31.58

1.2 HiEKRiE

POT JE AR ISt PESCAAH mR A, f 55 Mo hk A4 B IR 55 20 5505 8, SR I iz, N 1L/ 2
TEL M GRS o DL FETT I & O Bl U, SR FH v 1 B AR Easy Poi XML = (hitp://
www. guihuayun. com/ ) $2Lf) POT iy, 73 1)y A SCHHER]“ S5 5 Pl ™ 0 v [ R B8 KA B XA U, i
VT 15 T3 15 95 v A0 o ] Rt i 14 POT 3l Rl (B IR ) 0 2021 -12-31) 45 7% 3 5 44 % M BELASE
B AR RN 2SR AR B 2 154 ASE IS BESEF 750 A e ] HR sk 5, Hor 510 A r [ R Bt o 40 b
AR S5 o AR SCE BRI E PRt 55 14 o T It o M PR S R T B A A T R S B A R
P32k, ] FH S BRI A U T [l B BT IR BRI A o il P O Pl



53 A, 5 ¢ T TR SRR P 74 15 17 DR 1 45 10 SR ML 5 S P 31
1.3 #MRAZE

ZR TR AR N A EEFZ R GE A B S A B A A, AR SOR A B AL T 3 R 4R
G3HT FREZEMR (G o DX A3 A AH GRS BT R S A0 o M S O R A TR B Y
13,1 AT

128 BE AT S e 5 2 3R 9 25 (W) A SRR BOE oy, 2y, o0 o, (n REAR S 1) IR 0 A1 R 2 A
SO Al 1 pR B, 2800 0 A BR Y R f () = {y a,,eex, | /g

CIREX AT GO W R S

fix)= Y KI(x =) /h,] /(nh,) ,

A KL (o) /by, T ARG RE b, DB 0E
1.3.2 SPEE Ao A
R A AR A R TR R PR B BRSO A AR T A DRk A A B0 R B 0 e R B 0K
P, i Ras R TR AR 4 A, ST 5 it e 15 o BRI, A B AR BN T 1, Bl BRI
3, OB N RSO ., e B T o0 R R SR A E 5275 By i bRt A 42 s 4R 23R
MR o R ERIT AR IR ECN |
SANN :D_O/D_E ,

Soft: Dy AR PSR, Dy = Y d./n s Dy JEHLELK FASESR PR, D, = 0.5/

/A o A RS IR
1.3.3 b2 tE
P ZEA0 I52) m] s RSt e 2 18] 477 1) e A a4, SR FIRR vE2E IR AT 58 7 5 T BReash 1 488 0 25 )

A 77 Tl AL o
Xspp = /z(xi_)?>2/n7 Ysor = IZ(%_?)Z/H,
i=1 i=1

o
R v yeon SR IR 7 22 10K kA K R T 25 R BN T 25 s Ly RSB A
(925 [ B A AR X Y B ASES P

e fiy 0 193t A0

R FSE EERN (D AR s R
Wi « BEARIEZ o, oy BHEUARIEZE N o, 2051k

o, = JZi (x;cos @ —y;sin 6)°/n o, = JZi (x;sin 0 —y,cos 6)°/n

1.3.4  ZZphXorHr

P IX AT R S BT A R TSR A S —E S X 2. Grh X 2 R

P={xld(x,A) <r},

Ao d HERGIEE], r A ABECEARE A, S hiIX

K] ArcGIS ZZoh X 3 B i it 5L THRash F B2 s Y U R R b X, B35 B T AT BUX R 1, 3 pr biiss A
P& Y A5 ) B 5 3 L
1.3.5  AHHE T

K FHAH IS My 24> BEAIL S B 6] B9 AR OGP, AR I 28 B S B R AN [ A 20 Br 74 o AR SR FH B R b A
KREBOI L &, ORI R BRI -1, 1], BAF K 0.05 5 0. 01, AR B /R b AH G £

%.%)2]/2;211@%) :

i=1




32 LR A E 7 Be 4Rk 2023 4R 7 3531 4%
BT 0, ASREIEAR G B ARG R AT 0, A8 R GRS ; B ARG R R T 0, A8 RER AR,
1.3.6  EHAM

AL L1 5 R 20 T i oty e

X Xy X3 X1n

Xy Xy Xpz Ut X,
X =25 x3p w5y X3 | o

xml xmz me o xmn

R T B FEA A IR < SRAEEA DR 2R 45 B SRR A B I 5 2 4 5 SR I 9% 5 (L 0F O 1
PERFAE 1) 5 R A TR R A SOFTHR R AR ORI STRCR AN T 85% 19 o

2 HRE5SH

2.1 RiEBIRAERESE
2,11 2 X BRI A Rk

TR 7 X 3 T A HEAE 0 S HReih [ 5l R g 2 Rt g 2 I PR R LR A T
TR B BT, A BB (HZ 552 55,2021 451 B 1 i X A 7 BB 7R R 5 10 K B rh HE4 4
8 fir , NYA i IX AE 7= BB 535 B TR AT, 32 B vk vl s 45 /0 . #8 5 IX p T ARAR TR T, A V20
BIig i B e o, S SR AR

®2 BFEWTRXE3WHERBRMNRE B RS

o R ;‘fi’; WEY AN, AT %'f ;f SO R ISEC P A jﬂf;
MM/ 12Tt . km? PN (J5 A km™2) ] Bom/ A s Bt/ A .
B/ A~ f¢.ot
X 1 400. 58 28.67 32.21 48. 85 1.516 6 14 94 36 130 1 400. 58
b 1 063. 56 9.65 65. 85 110. 23 1.674 0 29 364 47 411 1 063. 56
X 601.21 7.99 99.10 75.25 0.759 3 11 224 21 245 601.21
U5 1 X 1011.08 19.79 395.79 51.08 0.129 1 5 115 24 139 1 004. 16
WX 4368.53 22.24 2128.31 196. 42 0.092 3 14 513 91 604 4 276.38
IR BH X 1 334.20 11.62 583. 68 114.78 0.196 6 8 357 25 382 1 314.05
Bis&X.  1452.52 10.67 1920.90 136. 18 0.070 9 11 243 69 312 1 367.45
M T 1 456.27 14.25 1323.65 102. 19 0.077 2 8 120 47 167 1392.33
SR 821. 14 6.91 3175.65 118.78 0.037 4 5 56 98 154 696. 97
SEVE T 625.50 8.70 1568.22 71.91 0.0459 3 68 52 120 551.12
S LI A3 A A R AT W3R 3 iR R3 REFRHDMEXEIH

A3 AT SR S B 1A 5 - RIS YA ) LIESE

v EE R S A T AR A R S P R TR H FOPEE R EEREGE A A

%qjliilﬂiﬁlﬂlﬂﬂ@ﬁﬁik, Eﬂﬁ?%@,ﬁ~$ wWAEANO 0.730* 0.728* 0.826*

(28 7 P, il BP0 B s S S Bl R R 0,086 0. 898 * 0.070

B o SRt B B Ak SRS RN A S A 7 0.703* 0. 483 0.750*

KoMk B 5 M X A 7= B AE St 250 2 L R LR S 0,711 0.350 0.744*

BBUORE RS T A e R R,

‘ 4 X " o VE:ox L wr SR HIGHELE 0.05.0. 01 12 F 6% (W) .
MR i 5 3 B A OGP E AN 3, T P R S



53 ) RRAEAE 26 KT BT LA 7 1 17 D 15 4 A5 ML 5 B IR 3 33
Bl J& T b B R A, 32 28 DA 2R M A, b ISl 557 37 2 % DR 35 W R X A /D 5 5 I B
J L MR R S R BGR AR EE . S RS TR SR AR, AT T AR R KRR
WAEN A B () 5 0 [ IR0, AR X 3 EL 4 A T X 50, G S RS T, ml O e b IR 45 28 T R
KIRHLIX
2.1.2  ZE i aCRAE

S S B AN rp R 5 P 2B R 25 5 o T IR IBR o5 o0 A e 1 2], B ARG T IR L
Jah AR RSl RV R R 45 3 A, DB S S SR SR AR . SRR IR T RS TR AR
SRAGIE L 5 H A A w AR R, fe e KA F A SRS RS . S SR i e R R 2
O30 3 255 1 SR IR N, A 7N B A AR XS, B A AR B, IR 5 6 AL X
JoE B 55 2 A el B N B, 5B A T e A N S 0, IR 5 6 G e R R D A AR 5 3 SRt X IR
551, B Y b )R S AR, 55 1 2B UK R, Ak X R 45 7l R4 T 24 b sk A i R ) T4,
HAUA A TAEZ S, R iR  RFEA FlE/E, 0 07 bl i) i A B T AR . X8 1 28
INEIE A, s il 55 532 V3% B A AU A5 52 ), SR B B A iy IRUBS: P 2 iy , R SR BBGHe B A5, [
IRA , P MR RS s X35 2 ZEInBIE =0, PMRFCAAL , BRI E &, PR ICL BB 4 i B R0 *
55 3 ZmBIE X, EE BRI I M ST CE S AR B, T 2 3 R DR A BN X4
(AT AR, A wlleA

TR BRI SIRIAT 1494 A4, 538 S BR0, BE 72. 9% , 5 v i | 538 S5 Hash 2 ] il
A ARG sh, BRI, ROR & AR & 5 RGBS ARFCETT SERE KRS DEARE &
oAb E B3 L PR IL 556 A4, (53 LR ALY 27. 1%, JE AN RN | ARG, RORAE

F TIPS [ ARG RS RN 4 Frs .,
e A4 0TRG5S 5 e R RO [

x4 BRTREBARRRSREDR

BB D BRI A, AT RIS s ey iR

LAV KT S, W 25 IX I 22 4 Th 1 20 0 2 3K 52 R /% A %
EEM I HL X, 2855 R Rk k X AR m AR i, BT FLX 1383 80. 17 346 79. 36
IS T ) R 55 S P S RO b il i FE A 4  is , vp #ie 95 5.5l 18 4.13
] B Sty o5 AT Sy A Y A, 32 28 B A5 LR L A AT e R 170 9.86 64 14.68
JIN KA Hb X1 R 55 7K OF i 1S S B Fish(AT) 77 4.46 8 1.83

2.2 BEBRAZESHEFE
2.2.1 ZE[EH BARERE

WAL POL ol 0tk , 7 A bRt A 2 s A 0 A R I, 25 SR AN S s, 3R S Rl : 258 B By il e
Z ARG R A RIE A ., 5 SR v e B X R T A XA 28 U A 30 R A2 3 A5 M) ) s X, 5 i) 23 A AN 2 A
SPECHR 73 X AR 55 KA AL TS 33 DX A 2o R 5 v FE AR i A AT AR R B G (A
REX I B S HE BT,

xS REBRRAD L

TTEIX S B/ A FEMGHEE AR/ b E R S A EE A E i SRR/ A

IR IE 21 A/ UL i) 7
i X 94 NSNS 14 36 4 B 1 6
&I IE 12 &1 A 5
K VR T 34 T LT X A 5
AL X 364 0 PG 773 31 47 HAb A 5

DL IE 30 e AT 4




34 AR B 27 g 27 4f 2023427 71 31 %

®S5(4)
FIEX L PR ER A FEAMHEE AR EIRE R FEMGHEE A
JE L 2 1 45 A e 6
R 224 1L R A 38 21 oAREE T3] 4
ZERAE 37 AN SpEN 3
rh i 64 &R IE 9
W5 X 115 S RIS ATIE 19 24 ki 6
WF L iE 14 EAEHIE 3
Bkl iE 105 Il 14
X 513 KT IE 101 91 (587 SEapTE) 13
Rl T 66 R A 8
Y P 124 Ik B 3 7
BB X 357 i 71 25 A IE 5
HEE 45 B 3
Bliiky g 88 RAGHIE 6
LB 243 T I 42 69 W F5 i 5
WHEEE 29 WA 5
th =il 27 JBE PGk 6
Jge M T 120 = WA 8 28 47 Jre bt 6
Ut 21 JUE A iE 5
H el e 15 AR e 8
FEE T 56 [Fl A iE 8 98 IF 4 6
ZEul A8 7 A 6
P/ & i p] 33 IR A IE 7
Hepgi 68 AT I 16 52 Z 114 6
Be b 5 RCIK Tpis) 4

2.2.2  ZS[E A HERRHE

KA ArcGIS X8 A 52 2 B 21T 0 50 Hr o

AT 5T 32 S PR (T SR8 E0N 0. 468 , b [E MR, A5 8 0. 624, — 5 #0/INT 1, Ui 2 R £ SR A
2, S PRl A AR TRV T SR S () T FE B 1175 m, SF-EULBE S 550 m, JEAS T 2
— 2 e R A TR T SR 5 vl IS B A A TR B B 2 339 m, SEEURINEE B 1 459 m, 3 S AH XS
B A0 R R SRR o 43 BT S B SR sl R e ] S sk i A 2 B A OO, A AR A 1) W VR R T 4R
R, BB B R 2R, S S Pl AT 2, v [ MR, e oA R AR (HAT AR X
SrHl. AH AR PO ARTR 7R 8 5 X AR AL AL X L E A KA RS .
2.2.3  ZEM AT A RRIE

K H ArcGIS H AR UEZENRIR 3 HT T HL TH5 B i DRk 1 45 S b o 25 W06 81 40 A1, 25 2R 4n 3k 6 IR
K 6 AT AT 3 S 0 KRB0 P4 g — AR b J7 1) A, 5 € 5 T ) IR 8 e A 23 2 JR 55+ DU A AR BRI
2035 At e H AR ) AT B AR R R e i 16— v [l R Bk i 0 A AR 345, pE AL D e s B i,
T TR0 — 20 A2 A IR 0 b AR SRR 10 0 A Y R o ol i iRty P S il R TS 5 0%
it T B T ] RISt i ) S WO B T A, 3 A7 ¥ BRI IR S5 B B ), 2 SRR IR T 3 S B, (L X i e bt
e Ja — > B ) SRS KA Y, R 1 280 R 3838 K s b DX st i J— 2 B 4R b ) i, S 5 Bt 1)



3 AER , 5 T M5 8 Bl 0 5 17 A 11 412005 S ML 5 0 P 2 35
SRV W, 2250 A e 285 A as DRI I R X, A B N DA SR XA A = A 36 IR 55

R6 REBRSIREEHRESH
st vl 1 [ T AL km? LA/ (°) BEOHE/(°) 24/ km £ 24/ km Triff/(°)
T 2 349.952 120. 299 36. 188 20. 469 36. 546 17.298 436

e ] R s A 5 809. 497 120.217 36. 346 33.724 54.839 2.211 800

2.3 PEBRESSHHEMESE

AT MR R T PTAAAE DG OC R, 43 BT 48 0% & e 7K1 Can N 357 b IXAE 7= B, 20 = =l
B N NV EE ) R HUARR R RN A (R FR B 4 DR 27 5 T DRt 13 B8 a5 A0 )=y 52
2.3.1 ZHFHE

i B 4t SR 23 ] 43 5 1 X B 28 55 A SRk - B UTAH G, 5 M X AR 7 EVE A I i IX AR 7= B 2 AN
Al 5o HBIX 2855 ik , NI4T DR O R 5, s B ) W P RS G, DReash T oK B 22 PRas | 205 1 AR 1)
XEMX R, T =R R RN R g 2 Al P AR S A K AT
R L IE AR SRR R, 58— =l BRI R, X B S A R AR R 5 R R X (T AR AR
AN DS [ P SRR B R A1, A3 X A PE A P 5 S X A B E AR IE ARG
2.3.2 ANHORHNZH

N HZE AAFEE AN DR 8B SR 5 M X R K B e bR, b IX 28 5 1 R iR st 2 e 5|
N TR A RSy sh AR L X I 20 & o N 1985 B R R, o pheish IR 55 7 SR B B G . IR N 1%
FEXT PRIt [ P2 A RS2, B3R 2 AT SR S PR o [ R s S A B R ST S A BB E
AHOC . AT N % B st B 4 s5UA R ] AR OGP | i 3 2 T BR-PBE T (N B EE U/ TR,
AR, E R L TN S PG AR A RAOCR ) S, SR T S TN 8RR
Hi TR A R R Z
2.3.3  HHRRIFE

St DX FH b 2 AR A R A b X 25 5 i KT 1) S R i, B A T PH M B 5 B | Tk Y
X 28T A 1 A8 0 ) Al 8 S A 8 FH A bk 2Bk ) & . X EE R S T bR [ 4R Y PO
B 5 4 b R FH 2SRRI TR0 48 500l A 0 AT FE S B ] Ml o 32 i DR 3 P B T 22 0 R KT
A A w2 N 2 A R R AR e A T IS AR IR A S R P A 3R G e R R 3 KT X P e
— s B SR it [ R — 2D 1 AR IR SR WY IO B ) 2 A% AR R AR, M TR 3 A Bk R
FH M7 35 3% R g et F RS B R
2.3.4 ZEHEHE

A AE IR B R S M X 2 0% & R ) BN &, S X 25 [R) B 2R 9 S B 417, R A2 o b DX R] 7% B BR
Tl EASHES AR S R DT I, FRAE" S A A B K P X M X 8] 23 [l I 2R LN T A% [ 22
PErt e R REHRAT T 7 5L JRI O 25T DA g 4 v 5 5 T 3 T 0 e A e O 2 Y — 2B TR
A2 3 A I R 4 e Do i J — 2 LR FIC 8 50 b DX A 4 6 Do) 23 A | 3 630 kP b g, ki 3 B 3ok
FEAR R, bt B 4 — 2 B o X 5 T R BB B NS AR, Pt [ 4R A — A B v X N
%7 B TR PRk B R 2 PRI BB PRI A i . BRI BE K AT R RO T R TG X X
s AR SR R T
2.4 BN HRNERS SR

TEFEASZ W PR R A LA L, 458 F Lo o Iz AN R I R s mafE . 0 e i 2 F8 2 845
AHOCH B PN 48 s 4 T BT A 48 A5 B LA R0, iR 3 015 43 R (E ST RR A BN 25 51595, T
F AN ) R 2R X6 % X PRzt ] B a5 A AT R B 520 o 575 L =l SR e, R i e DXPR S T K Y AR
W B o, AT R RN RS AR AT 05007 s AT 2 i B S x, AN o, AR N E R



36 AR B 27 g 27 4 2023427 71 31 %
g FRXF PRI B R AT R A E RN R = A O TR W R AR O s AR bR A R O AL SR
2R NS x5 AE R AERRE T 00T

HBRE A RS20 R v, ~ xs BEAT B AR EAL AR BEL, SR B SPSS 147 KMO ( Kaiser-Meyer-
Olkin) {1 Bartlett ERUAKES K50 F 005 M0 AT FTE ™ L KRB0 45 /R :KMO {2 0. 524, KT 0.5,
BEMEH 0,/ 0.05, W o, ~ s WA MM 00T o R SPSS XhRifiEAl e ) Bedhe K ik A S 28 o [
LSRN R 3T DTk R, e 7 Fron. W3R 7 mlR0: A OCRE M A RR AR 2 R T 1, RIT 5Tk Ry
90. 970% , Fr H& U o WA HRash | 312 AR DR R B . SRR I 2 A o0, o 2 er AR AN 35 8
PR o EROMRIEAARSE, 3 8 Al M 28 1 B o) v, Fl g BOGEE 50 2 B0 a5 il ws 19
i B, BB « ~ a5 IERG R

®7 ENSHEESRITEEE

I B BRI
FOEE iR/ BiFTRER/%ORMEE SRR/%  BERR/ %

1 2.711 54.228 54.228 2.711 54.228 54.228

2 1.837 36. 742 90.970 1. 837 36.742 90.970

3 0. 296 5.916 96. 885

4 0.135 2.697 99.582

5 0.021 0.418 100. 000

x8 EHHHER
1 0.895 0.749 -0.411 0.918 -0.580
2 0.373 0. 640 0. 843 -0.029 0.759
HRAfE F2 00345 23 AR AE(E STk ST B 48 5 15 R ERNBR GEBORIF

OF SLERMK I PR, MIELREI,S,=0.6 B9 fimx a8 B 2ES S R
i JR G B, S, MORA Ry e 3 0 <5,<0. 6 BIA )R samic 4.11 1.09 2.63 1
BN B, AT 0. 6<S.<0 WOT IR IE 6 i 069 2.03 03 2
TR S,<-0. 6 (AR AT Gxf ik WX 078 092 003
W RO DA B K S 506, pu T 12 20 oo
e NN TE TN 2 S o
(b A AR R DC FRE Rhbe e e
B PR K BRI RTINS e s s e s
HIESN A RS, &5 3 42 5 00 %Ik m 1L X “1.32 ~0.14 ~0.76 9
JaAN G B, BEIRA R B ¥t =076 -1.61 -1.00 10
3 H5RiE
3.1 gEip

P 9 4 U — 20 R A= 5% Pl B0 B A R ), 0 B R T R B R OB SR ) S A AR
Fo MR T4 X (1) By POL B , Rl ArcGIS (SPSS A8 43 M1 7 5 117 532 1, B il 740 v 260 AR B3 A4
142 (8] A4 AE S Bl A 5 B 2 R IR 2o BRadd ) A R S5 N T R 35 2 2 R T TR 2 DA
5, Rt PR A AR A IR A R B L AP O3 X O A 1 o i DXl T JRR A SR

1) 77 By DR [ $82 0 32 AR A i T DXCSURT H O3l X, He A X 2 A 3 3R 25 (8] 90 A AN B P 4



53 10 RS , 205 T A SRR 7 15 17 DA 1B A R B 5 S R 2 37
HH dnb | 3% 5 Tl ) S SR A0 L i R Bt i Bl 2, T A R ) S I . SR S U AT R 2 VS - AR EE A
G, 5 BRI AR BAR—2, i R B sOR B e - U ARG A, 5 B T B A —E A R
MR AR X 4380

2) LEAAI R S bR B A5 R0 23 ) A0 A AR, 45 A S S e P E R B B PR, T AT LN
F bR S2i 5 4 BRI s B 485000 Jm By 52 me), & TR [ 4 i A s 5 4 R B UTAOC , & 0%
R R N 11 %0 B TR | 530 i X ik A B DX, peasts [ i ok B SRt

3) NERST BT INER B350 K E , B X LR G 1550 KT 0. 6, Pk F 48 4 A Jmy &5 21 T b X R &8
X T RS XA T I ZR B A5 3 B B R T 0, R W Pas [ $2 05070 A & 38 (H A AR AEAS 2 5 3 PR X
SRR RV XG5 X SEPE T 2R A48 40 /N T 0, R L IX () B bt [ B 5 R AR AR R R
K T M 4505 35T U HE BRI T 45 R AR — 380, A BURHIE T 4518 B HERR T
3.2 B

1) s 2 ) 5190 o BF X LRG58 23 AN [R) A DR BOAS [R]85 i , ande RECTs 8 1 [ R &8 9% fnat 25 &
JREES DU FAE R A 2035 ARt HPRAEE) , 25 i X5 L DXRIAR BH DX AT 25 7 47 36 A8 40 iy s AR Ak 32
X, S FE T RSV T 3G B ST £ A T AT A . M AR 22 A v AR U R A )R T, XA R A T
PO EE 1 A5 il = O 5 25 UL EE 5 I PR BOR , 7% 1A% DX BRI 1 BRA 65 T 3 A S J 4 sy 23 1)
A Ry i 5 | SRR, A AN ) DX 3k ] 1) IR e Jre S IX s Py A B R R B AL B 3R 5 1 = o

2) fi it DAL b ) S SR Je St i G B AT Ry o AR [R] DX RO PRt 4R S SRR TR - T
BRIV AR e DX 3 i B, A e g A% 0o X R 1 4 1K Ji B B e Rt 1) B R R E B A B, %
B A8 5 T B AR A I X s A i B, U 1H e B AR BREIT , 0 28 g 4 s /0, HJeiss 1 4 A B8RS A
HeEs e T IS A T B TRHE 2 AN AR BT Do R AR — R MK AR RO X,
H X R IX, HER S R 0.2~3. 5 A/ T3 N IR Im RBIX B4l & (Y AR A% O XL RB i 2% X, B
PEEECHEAE 0. 1~2.5 4T A

3) gk ARG AR . HES PGS A PSS RN G G B A SRR ARG R, KA/
SRR I B A AT L AR 16 17, 2 435 RI1E | FSE SRS e TR HEE T, &4k
RS, KA /NG 2 ISR R B IR 55, AT ZE I Be % , ADoK 32 S Bl R R /b Al & & i
Fift DR S Bl M e Ji 100 m P 8 E AL, o AT A e R /NI £ B 3T BAC 26 B TR) S A TR) A, BT AR /)N
JE IR TN e DA A R A5 AT 5 PR S A T R R R

ARG AEAE— 7 JR PR PREh 1 8 i 2 3 A0 SR AR AE , AR SCRBUBE A AR R BT s OL , 0 75 IR R A FEL
A BRI S Bl A E RECAN, Pk B PR R A A B AR UR IS I PR AR LA FEAR B A Y R A5 AESE
SR G R AR TR L7575 IR 2R R B PRt P 0 A, 5T 28 A8 78 T K L
ABIASHR A 53 A 19X 5 AT Jmy B s A LA, Jo A bReist 0 268 A Jay 5 DI B U D BB G &R, LUK
NE W R R X

SE

(1] W, HA@ 2, 5. Kl fbid aiREe)ZmsmnL RRAXAL[T]. A3tk , 2019,38(3) :407-416.
LI Gang, CHEN Weiyu, YANG Lan, et al. Spatial pattern and agglomeration mode of parcel collection and delivery points
in Wuhan City[ J]. Progress in Geography, 2019,38(3) :407-416.

[2] MORGANTI E, SEIDEL S, BLANQUART C, et al. The impact of e-commerce on final deliveries ; alternative parcel delivery
services in France and Germany|[ J]. Transportation Research Procedia, 2014,4(1) :178-190.

[3] W, 2 Wk, 5 ATPOIKEWBHLTHEAREZAEHE TR L FZTRL AKX EFELAHFI[T]. oA
. 2018,38(12) :2024-2030.
LI Gang, YANG Lan, HE Jianxiong, et al. Thespatial pattern and organization relation of the pickup points based on POI
data in Xi’an;focus on Cainiao stations[ J]. Scientia Geographica Sinica, 2018,38(12) :2024-2030.

(4] 22,50, 52,5 BRI Tkt AREG A S AHIES FraB E[J]. 845, 2019,21(8) :1240-1253.



38 LR AT 3 27 B 274 202347 A5 31 4%
LIU Ling, LI Gang, YANG Lan, et al. Spatial distribution characteristics and influencing factors of the delivery sites in
Shenzhen[ J |. Journal of Geo-information Science, 2019,21(8) :1240-1253.
[5] FR%EE. AT POI KB IRT ik A I ES A &R B RAAL[D]. B BHIKF, 2019.
CHEN Lulu. Research on distribution pattern and optimization countermeasures of pickup points based on POI data[ D ].
Xi'an; Northwest University, 2019.

[6] doif, Mhifl, FRAk, . T B RIE RATAZ AL AT FRE R B REAGI[]]. # R ZH R, 2016,
25(5) :111-120.
TAN Rushi, XU Yilun, CHEN Dong, et al. Research on the spatial distribution of pickup points from the perspective of
residents’ behavior[ J]. World Regional Studies, 2016,25(5) :111-120.

(7] BT AT, P 5. AR T PO a93R 7 o & IR R AT A A T 23R K A4 [ T]. 3 ZR AT 5E,2019,26(2) -
31-35.
YANG Zijiang, HE Xiong, SUI Xin, et al. Analysis of the evolution of urban center space based on POI:a case study of
main area in Kunming[ J]. Urban Development Studies, 2019,26(2) ;:31-35.

[8] MORGANTI E, DABLANC L, FORTIN F. Final deliveries for online shopping:the deployment of pickup point networks in

urban and suburban areas[ J|. Research in Transportation Business and Management, 2014, 11;23-31.

(9] ZEMA,&RE,HIKE, 5. AT POLtbmahii bk RA4FAES 5 FAuh [ T]. #2853k, 2017,72(6) :1091-1103.

LI Guogi, JIN Fengjun, CHEN Yu,et al. Location characteristics and differentiation mechanism of logistics industry based
on points of interest:a case study of Beijing[ J]. Acta Geographica Sinica, 2017,72(6) :1091-1103.

[10] 3 K8, 0EF TARTFTFORRRiEARETAREHEG AR FHL AT POLAE[T]. TRIFEXFFR(E
RAFRR), 2021,38(3) :121-128.

JI Qin, ZHU Min, LIU Rui. The spatial pattern and relation of the pickup points based on POI in Chongqing[ J ]. Journal of
Chongqing Normal University ( Natural Science) , 2021,38(3) :121-128.

[11]  F&HFHitE, BREit A RSN 2021 & it F 5[ M]. 7 b BLit ik, 2021,

[12]  §ok. BRBZF o5 ArcGIS 4k 2 A[M]. & & i H AR d ik, 2018.

[13] EEZ, ANT#H,FEATCSHIMTIREREG LT MEHEZZ B FEoA[J]. XTMFERFFR(AR
#51), 2020,38(1) :85-93.

FAN Xingyao, LIU Ziqi, LI Liang. Analysis of retail commercial space pattern and its influencing factors indowntown areas of
Guiyang based on GIS[ J]. Journal of Guizhou Normal University( Natural Sciences) ,2020,38(1) :85-93.

[14] TXI P, 2B HEFA 201 FUAXATEAFERENTEAE LTS FTRAHEM R[] AR, 2020,39(7):
1654-1666.

NING Zhizhong, WANG Ting, YANG Xuechun. Spatio-temporal evolution of tourist attractions and formation of their
clusters in China since 2001[ J]. Geographical Research, 2020,39(7) ;1654-1666.

[15] & A4, i, kT A RS AS X R A ME &l 0) 54 R B RS [T]. D A A ST A %,2023,44(5) -
1075-1080.

TAO Yang,ZHU Xiaojun, YANG Liu. Multi-sensor data fusion based on Pearson coefficient and information entropy[J].
Journal of Chinese Computer System,2023,44(5) ;1075-1080.

[16] Ara-F, 23 2RSS BT HAT R ESHBEN D A5 KRBTSR A [ T]. AR, 2018,38(6) :73-79.
YU Liping, LIU Jun. Are principal component analysis and factor analysis suitable for scientific and technological
evaluation ; taking academic journals as an example[ J]. Journal of Modern Information. 2018, 38(6) :73-79.

[17] L& A%t 5. 2021 L R g it F 5[ M. db 7 f B gt homak, 2021.

[18] EHUK,HF LB-KRARREME AL Sk mA[T]. st &, 2022,37(2) :177-186.

WANG Jiaoe , HUANG Jie. Theoretical innovation and practical application of transportation-region development interactions
[J]. Advances in Earth Science,2022,37(2) :177-186.
[19] Ao, Bradsg, 2 303, 3l R4 I s ALt 34 8 KH 9% FH 4R K T 33 i ELES Fe & 8] 8 AR 445 2 19 )2 6 52

ESHTL]]. Zda WM& K FFH, 2022,38(4) :30-48.
ZHOU Zhou, DUAN Jiangiang, LI Wenxing. Can transportation accessibility promote the consumption upgrade of urban

residents ; empirical analysis based on dual-effect ELES and spatial panel quantile regression [ J]. Journal of Yunnan



¥3 o SEWE , S5 - BT D IRAE B I i bRk B B A R S S IR R 39
University of Finance and Economics, 2022,38(4) :30-48.

[20] AFA%,2A%#M. ABRLLEFTAZEGIGFERL AT EIRTON BFoNERESN[I]. HREFEE
A5, 2009(6) :21-23.

ZHONG Yan, SHENG Zhiying. Study on operating performance of listed agricultural company: based on principal
component analysis, factor analysis and cluster analysis[ J ]. Journal of Technical Economics & Management,2009(6) ;21—

23.

Layout rules and influencing factors of express delivery pick-up points
in Qingdao based on geographic information data

GAO Yanhui, WANG Baoyi "

School of Transportation and Logistics Engineering , Shandong Jiaotong University, Jinan 250357, China

Abstract : Based on the point of interest( POI) data of Qingdao Cainiao post station and China post station with
express service, the spatial distribution characteristics and influencing factors of express pick-up points in
Qingdao are analyzed using kernel density estimation, standard deviation ellipse, average nearest neighbor
analysis, buffer analysis, correlation analysis and principal component analysis comprehensively. The findings
are as follows; The spatial distribution of express pick-up points is uneven, and the site distribution of Cainiao
post station is more concentrated than that of China Post, and the agglomeration effect is more obvious; The
distribution of Cainiao post stations extends from northeast to southwest, and the distribution of China Post
stations is from south to north, and the density of post stations decreases from inside to outside; Economy,
transportation, population and land use types are the main factors affecting the spatial distribution of express
delivery pick-up points in Qingdao; From the comprehensive score of principal component analysis, Huangdao
District scores the highest, the layout of express delivery self delivery points is relatively perfect, and the
comprehensive scores of Chengyang District, Pingdu City, Licang District, Laoshan District and Laixi City are
less than 0, indicating that the layout of Express delivery self delivery stations could be improved to a large
extent.

Keywords : express delivery pick-up point; geographic information data ;agglomeration mode; POI
(TR : TH)



