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Fig. 1 Schematic diagram of the study area
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Table 1 POI classification and quantity of retail industry in Zhengzhou
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Table 2 Average nearest neighbor analysis results of retail industry in Zhengzhou
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Fig. 2 Circle distribution of retail outlets in Zhengzhou
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Fig. 3 Kernel density analysis results of retail industry in Zhengzhou (search radius is 1. 5 km)

METENEE : DEEZTE/ M IR L FR R SR8 S R F b S b /B2 25 K
HA /G50 R B H R 3 AR LA AE B X BT/ KA AR B T 3 R R LS AR
IV I X 52 5w w0 e o B S B B R X, FLE SR B T AN R R B A B R . 3) T VR AT
RS BCOR A O FEBUR G B OST IR A0 R R B AR S R 20T
S 35 VS T B B B B R s R R
SURT WO BUR 98 %€ 09 = 3R At e i S A A R . I S S A DB I R X R S PG A R Y
M MR R BT, DB TRIMXA R .. O T E FKE S AR R 2




% 54 TL

B S N O S R = s

5% 37 &

743 A RRAE S 7 4 7K DXRE 3 1 IXUJE £ 47 38 P DL K
25T X1 B A 3 AR AR OE B e B R AR R
Oy 7 s DX 1L 6 8 L 4 K X7 3 ) = R Ik
I 55 BT X R T 04 K 2 % 1 3 A8 I Ak A XU
BAONWER DL, BERE, S FH AR HA
B BRI EAE R R A A R R
P AL R 2 b B A 43 A T 2 I X AN A Bl X
e RE RS R L L (TR e A A I e B N B
Pk, AL G (R S R R AE
2.3 ZREZTEERFE

12 F Crimestat 3. 3 B4 X8 P 117 2 85 Il A4 K
#lZSHEAT Ripley's K BBGeHH0 47 . 45 5 2w (&
A < AE LI B S Y R P, Rl AR Y L () R Y
KT B FRZE 99 %W BASE H Yy BA %
(s AR M L (D I 25 F TR TR E < U”
TE #2200 Bl B AR I P e, s ) 4R R 1k
B80S 0N 28 ) ROBE RGN B . fE 0~9. 48 km 7l
FEL PN - 2 [B) B SRR B AN BT 3 5, 7 9. 48 ke 4b 28 [H] 45
BB IR BN B KAE A LD WEAE R 6 47,

AN TA) 2B Il 25 4 R R B P S I 3, AR
e BTG TR HE U R AR EOR [ AL A

fO A SR A B RALASE A 22 5 . D58 iR S H AL/
SCA R B L A A 2 TR L A 1 4 R R AR
K AFHIAE 8 24 km F1 7. 83 km 4b ik 3| 2% [A] 45 B Uik
1B X R L (D) WEAE 5331 Ry 7. 41,7 18 (L5 4 il 2k
Ko FR B4 DX A RLJEE S 363 TRl B R L P RE AR X 2 2%
FENEZERAET W BR, b 7 A 7 i i
IR L 5 20 VR ZE L BE HE R R b B R e A/ B 24 K =
IT M/ G FH L B i s ) A SRR B R R, 43
BI7E 3. 19 km.8 87 km Ml & 33 km Ab L(d){fi ik %
B AR (6. 30,5, 89 Fll 5. 51) .54 EE L 4R BL I F i
AT BB B 1 4 [a) ROBE B8/, al g O I B Bl A 5
FH 28 K 240 R A8 IR T A1 B X 385 3) 25 A F 8/
A O BRI /T A L R S PN % i A R
(B BB BE AL e K L (D43 9k 5. 04,4 80,
4 A5 X N 1 A5 ] R ROBE 4 0l o 9. 44 km, 8 49
km F1 11 12 km, § 2 REFE N EE T 35 6l ik 55 2
BB IAT L o S T AR TR 220 2 I R A5 (R4 A 1
S AR, 25 0] XA e B RO 5K J5 & ] ik
s (B RO R, T e o H POT $iE i 2 H 2
“Z G R RERE , 7 R A R, — A R
V10 R P 2 SR AT A X7 3 488 ) 4 ) R Y TR e K

8 8 8
6 PP 6 6
a4t 4 T aF et
s . s s -
=S # = =S 7
2 e 2F 2 3
0 L I I L 0 - I I I I 0 i
| 2 4 10 12 2 B 1012
oL B (km) oL PEE (km) oL
(2) ZHk ) b Ze%E (o) Bl YORLB AR ]
8 r 8
61 //’ - 6 o7 61 emmmei -
sk /// 4| 7 4L ,,//
3 / § /l/ 3 I 7
= 2 —/// 2 ‘/// = 2+
I I I 1 L 0 L L - L — 0 ’/. ! 1 I I I 1
T 10 12 L2 4T & 12 I 8. 10 12
oL B (km) 2L FEE (km) ol BB (km) =
(d) Figl. IR¥ S H A (e) M. 8 Fl it S 2 () B2y RETTEH
8- 8 8r
6 N . - 6~
abs < 4+ e 4l I
~ h ~ s ~ Ve
2 2F.-7 2
L 4’ 1’
0 1 1 | | | 1 0 L | 1 1 1 0 L | Il | | I
............ 12 I 12 | LJo 12
a2k BB (km S oL BB (km) | o oL BB (km) =
(@) VTR IR R A Ch) AR ST ih G T & R RS A S iAs A
----- Ld) —— L(dmin - L(d)max

4 FBMHEE L Ripley's K BHAHTER
Fig. 4 Results of Ripley's K function of retail industry in Zhengzhou



55 3 ]

ZEVT o R L B LA L 55 RSO T B M 5 ) A% SR B T R 3K AT

%5 55 T1

3 EBEUTEmEHNEEERSH

2 & 23 B
AN TR T 3 26 78 7R 2803 AN [R) 14 3ok i s 1) O
A A A AR T P M 3 2 5 R o B T R D)
(GB50137—2011) + K 52 Wi 42 Tl 4 3nk v 25 1) U3 Oy
JEAE VR BT A SERR PR AR AR 5 2R, R
M DAL BR S | g A 2 18] B |l A P 8 R B 2 o gl P
8 - [F) IR 25 08 2 20 Bl A B A O B 4 1) 1) O 2
U A AE D I E S8 R A B T 22 R AN [ 3
T 25 (8] % 25 B A JR B9 R (3 3) . 1) e A S 1) .
NBA A7 51 9 U & 1, J2 3 2 B 1 Ik 55
XG0 E AR DR R E B SR E
Bk 52 o DX PN N 1 B 5 W 2 A M ) S T A
Jay + AL & 3 T o A 22 ) 5 2 4 Al s ) o A A AR R
TSR (P A 1 s TN 0 i R S
ARHFFT BB FE X Y 6 162 AN /N XA by 3 1 Ji A 2
(] s SR S A5 A AR R A S AT SR B R . 2)
NIeEs a8 R 55 Bt Y A JR XN I A B E
PR TIPS &g g SRR 1 TN PN
TR 5182 M Z AT R . ARBFFTEEH 6 668 4
(S o (i B/AE AR LTI o VIS B A e )
SR . 3) A AS (] S S I 4R T 2 5 R W
4 L S AR R B W 3 2% A T AT AR L B R
TR B S e TR 3 U5 A I B R 5
TR AT R A BB R AT T e B0 58l Bk v

3.1

JAE R A 25 8] 43 B H T A R 520 . 4)
ks ). R A S BE R il AL I IR B R
SRS IR o3 A 5 B Al A SR DA OG5 AR /T
J 2 A iR 2 AR AL AT 19 3 B L TR % TT BE 2 A AN TR
FR 40 it 8 2K DR T 5 U T 5 R 30 38 6 0 A1 A 45 o
G o A 08 B 7 B T BT AR T Rl
23 8] 3 73 B H o 2 A5 A R B R . 5) IR IR B AR &S
], 5o 3z () AL PR PR 30 O 2 )l 3 20 2o i
FINEIERL S T E A K, ATk KTV,
L LN/ T B AV 8 U N T R Rl L I T S e

RN PSS
D HEER AR R 22 18] B 22 E L2 v )

T ZBIKE T (VIF) KK, 25 R B oR (58 3) . &%
M & VIF /8T 10, BB ] i 2 L etk Bl 4
WA Z BRI, 5340, k0 52 g R
FREPEIA TRYE A ArcGIS %R Bl 323 L 2
SLFNOR R B2 S 5 30T 2 () 3647 2 vh X 43 A 3 5 1A
B RHAT 200G % LI 500 m ZZ wfE AR A
B G F % 2% v XN R R 3T A R L A
PO #0it i #5074 POI BB L (R 4) . R BLEH
v 434 5 5 FiAS [a] 3k i 2 g 3 B B9 RS S B B L5
AN TR 388 T 233 () % 568 M T 22 B ol 2 [R) Ay B — 2 5%
Wi, PR S AS I8 LUK M T 25 17 18 25 Ml S AR A 4%l
A PO B AE Ay PRS0 3ol Tl s 3 L 2 3 3238 L Ry
b R PR 25 S 23 Tl A R [ 22 6L 9ok A A SR T 0k X
FHR [ AR AT B AR B, LLR 213 2 H Y .

3 EHZESRREXELESH
Table 3 Urban spatial classification and collinearity diagnosis
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Table 5 Detection results of the factors influencing the spatial distribution of retail industry
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Analysis of Spatial Pattern and Influencing Factors of Retail Industry in Zhengzhou City
LI Jiang— su, MENG Lin—lin,CAO Hong— mei, LI Ming— yue
(Key Research Institute of Yellow River Civilization and Sustainable Development &
Collaborative Innovation Center on Yellow River Civilization Jointly Built by Henan
Province and Ministry of Education s Henan University , Kaifeng 475001 ,China)

Abstract; Retail industry is closely related to residents’ life, and its spatial layout plays an important role in urban economic de-
velopment and meeting consumer demand. The urban spatial pattern determines the industrial development environment and has
certain influence on the industrial layout. As a consumption-oriented industry, retail industry is closely related to urban living.,
commerce, transportation, public and recreation spaces. Standard deviation ellipse,nuclear density analysis and Ripley's K func-
tion are used to analyze the spatial distribution characteristics of retail industry in Zhengzhou,and the influence of multiple ur-
ban spaces on the spatial distribution of retail industry is discussed by using geographical detector method. The findings are as
follows. 1) The characteristics of spatial agglomeration of retail industry are obvious,and there is spatial scale effect. With the
increase of distance,spatial agglomeration first increases and then decreases. 2) The retail industry has a distinct" core-edge"
spatial structure,which is concentrated within a radius of 10 km from the city center. 3) Five kinds of urban spaces have signifi-
cant influence on the overall spatial distribution of retail industry,among which recreation and transportation spaces have grea-
ter influence on the spatial layout of retail industry in Zhengzhou. The factor explanatory power of recreation and transportation
spaces is 0. 675 and 0. 656 respectively, the influence of living.commerce and public spaces on the spatial layout of retail indus-
try is similar. 4) The influence of different urban spaces on the spatial layout of different retail formats is different. Compara-
tively speaking, the living and public spaces have a greater impact on the retail layout of medicine and medical equipment, the
transportation space has a greater impact on the comprehensive retail layout, and the commerce and recreation spaces have a
greater impact on the retail layout of culture,sports goods and equipment.

Key words: urban space;retail industry;spatial pattern;geographical detector; POI data;Zhengzhou City
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