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Abstract

The study of the spatial pattern of urban catering facilities is of great significance to urban planning
and sustainable development. Based on the POI data of restaurants in Hohhot in 2018 and 2021, this
paper analyzes the spatial and temporal layout characteristics of the overall catering facilities and
classified catering facilities in 2018 and 2021 by using kernel density estimation, nearest neighbor in-
dex and standard deviation ellipse, and further explores the influencing factors of their spatial layout
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by using geographic detectors. The results showed that: 1) In 2018 and 2021, the dining facilities in
urban Hohhot showed a “multi-core” spatial distribution pattern, with significant spatial agglomera-
tion characteristics, and the agglomeration degree decreased in 2021. 2) The spatial agglomeration
characteristics of all types of catering facilities were significant in 2018 and 2021, but there were dif-
ferences. In 2021, the peak nuclear density of all types of catering facilities decreased and their dis-
tribution ranges expanded. 3) Population size, accommodation service and large shopping places
are the main factors for the distribution of catering facilities.
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Figure 1. Overview map of the study area
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Table 1. Statistical table of POI data of catering services in the study area
= 1. HARXEIR POl HiBS i+

2018 4 2021 4F
BRI )i 4
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SR REIT, T M AT Wk,
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PRI R b b
BT g, EEAA. THEN.
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A1 E 2 T WM. BREZR. e TR 429 1.99% 660 2.55%
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Table 2. Analysis results of Moran’s | index of catering facilities in 2018 and 2021
F= 2. 2018 £EF0 2021 FEIKIZHE Moran’s | I8 45 R

Moran’s | &% Z 185 P1H
2018 0.55 22.42 0.00
2021 4 0.49 19.97 0.00
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Figure 2. Kernel density distribution of catering facilities in 2018 and 2021
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Table 3. Analysis results of standard deviation ellipse of catering facilities in 2018 and 2021
= 3. 2018 £ 70 2021 FR IR EIFEEME DR

B ZE M R 2 5L 2018 4 2021 4

x 5 Tl 3572.99 3987.47

VEiAGE RS 4359.89 4631.55

X il e e £ L 65.45 65.76

bR 154 T A (km?) 48.94 58.02
Ter N

.‘ V)
prtergy . R

L e
f Yo 1 :
SEVAIELD % 5 ]

Y A / %
;‘: b A%‘:P‘D. .:{|ﬂﬁ%jﬁz ¥ ¢
! \ IABVALL |
e, ‘ &
“,_ : 120184
L, L 20215
H KR 1 A
SR o Mevees HEAL X B
""" orrreaed - o HifF
0 2km
L |

Figure 3. Standard deviation ellipse of catering facilities in 2018 and 2021
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Figure 4. Spatial distribution map of various catering facilities in 2018 and 2021
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W 4. RIL 2018 A 2021 4 5 B R G IN I aa AR LL R KT 0, Z 1343 ¥/NF-2.58, 7E 0.01
BEMKCE FEERLE, BADENERME, (HAFRZRERR K ERESE & BFE2ER. 2018 4/
2021 4F 5 FE Rl 1 B AR LL R AR BN, 2 (MR R A R REAE, HApgT . AMEET . &5
S B AR LR IR BEFRAIK, SRR G T 5, /N2 PVE AR A 3% BT 0 Sl 45 L%
M2 /NME T, AR R T REK. 5 BB Nz IR R A EE R /s, 2 AR JRAFAE
IR, BUHHI TR ARt R K, RN — MR . WP RS A, Nz PR 17 2 W
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Table 4. Analysis results of the nearest neighbor ratio analysis of classified catering facilities in 2018 and 2021
7= 4. 2018 £ 70 2021 F A X BRINEIEHRIAMLE S LER

R B o e Z 8% P 1l T TS PR B
2018 4 0.313 -113.57 0.00 95.44 29.92
T
2021 4F 0.306 -123.42 0.00 88.11 26.95
2018 4 0.276 -141.41 0.00 80.96 22.37
AN B
2021 4F 0.289 -153.81 0.00 71.98 20.81
2018 4 0.507 -19.52 0.00 303.32 153.93
ST
2021 4F 0.468 —26.15 0.00 278.39 130.29
2018 4 0.402 -58.35 0.00 155.68 62.62
S R
2021 4F 0.392 —66.02 0.00 143.42 56.26
2018 4 0.560 -20.81 0.00 317.38 176.56
IS
2021 4F 0.587 -18.35 0.00 329.33 193.15

4. RO HEZ B BRME RS

IR TR, PR AR T (XA B 2 R 53 A7 A7 A S (22 5, T A I ) 2 1] 201 52 1 % [A]
RINERE M. AWM S AT AW FRAIR SR E, 2865 SRR M RHATE RS CE 1O mT IR,
IR fEAR AR, AR N DL, SOEEE T AT E . XA IANMR R . it G & 5 K] a] Y
ZEILLNE, X HE T ERKE TR, W5, SiRER&EmE T VIF BN T 10, B0% K
T IRIANAF A 2 FE IR L [

12 FH b R PR 48 A R e DR RN 5 S DR X 2021 AR PRI R T X R A 1 A R 1 DR AR R D (g
)T 0, WA 6, 10 DsmaR 7 Xl 17 1% 8 B AT AR, 1% T AR () AT HEFP e B
EMRSEEE > NOEE > BRMEYIZIEE > BRIRZHME > BAFRMNEE > RAeEEXE
7 > FREIRBE AR > BREGE AU AEER > FREEMER R > PRk S IXEE R . BRAEfE RS EE A . A
36 5 BB K R 40 3 o o A A0t A2 8 R AL PR R 0 e it 3R WD = SRR R R AR Bt o A% )
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TR E BRI 2K o A1 A 55 37 P R 75 2 5 UL A8 RBEIEG 2 % 7 A T S ok s N LLBEA
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V37 BT S T R R AZ A X, IR NGRS RS Ly RPN ) e o R S B AR D

Table 5 Factors of catering facility layout and collinearity diagnosis

= 5. BIGEm B mE T RE L& ML
A AR i VIF
[ 2% 12 E I E Y

NG INEE-3 X, 1.408
i X, 1.443

b ibeY
BR BT A Ak PR B X3 1.755
WAEEE BIRZ RN X4 1.296
BRAE X P Xs 1.238
2 v B e AR B Xe 1.135
BE 7] Al BE X7 1.155

XA k14

/N T b R ) Xg 1.033
FE K B35 B B B X 1.266
BEAF 18 AR 45 25 25 X10 1.857

Table 6. Explanatory power and ranking of influencing factors of restaurant facility layout

6. BIKRIEH BN E TR DR HF

AN R K fERET1(q) p e HEFFP
PNImE 3 NS X, 0.275 0.000 2
FE SRR S X, 0.069 0.000 9
T iEE AT
BRI ATl R R X, 0.087 0.000 8
WA FEE BIRZFEME X, 0.159 0.000 4
B XEEE Xs 0.157 0.000 6
HE R IR B AR EE B X 0.099 0.000 7
A F AVEEE X, 0.158 0.000 5
XA k14
A I s X EE B X 0.040 0.000 10
FE R TIP3 FIT B S X 0.261 0.000 3
FEAE1E RS FE B Xy 0.293 0.000 1
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A PRI R AN [ S R 5 2 IR S ELAR S RIOPPAG R 5 X A0 X2 K [ 41 P I S 389 e A2 9 59 6F 181 22
Y RIR S, BT Y B A S . PRl RO TR G T SR AR T XA X2 XY
frgfE: AMB, EFEENZENK q: C, XN =FHATHE, 955 MZHLEER, k7. K
SR FH BRI AR rh S ELARISR 73 10 ASS2 M Rl 5 X A it 2 e A1 Jey (K 52 LA 2R, W& 8.
SRR, S DR AR TR 7 1 40 AT 128 LA 45 SR R LR - 3 it sl A 2 e 1, HLOOUEH] 348 5 LG 451
reik 86%, WY AN A PR T 8] A8 ELAT 2 1 s B ORI S R A R AT . MHERORE . A
M N BRI I iE B A g K, HUONB KA i N BiAEE iss s . A0
FE N BEAETE IRSSEE R . R REE N BT RS IR E . BREEXEEE N MK, BT
Ak ss i NI BER T A 37 v 2 5 FAt DR 7 B0 S AR A g (E8IE 1 0.290, #E— P IRiE T
PR AR ST EE RS . N VERE L BRI dg) i B S A RO A R B tiAT SRl 0 10 R

Table 7. Results of interaction detection
F 7. XEERRNER

KA BAEREE S
C < Min(A, B) R AR 55
C > Min(A, B) AR AR PRI TS
C > Max(A, B) XA 4 55
C=A+B AHE ST
C>A+B JEE s o

Table 8. The interactive detection of factors affecting the spatial distribution of catering facilities ranked top 20
= 8. BIREHZ= 82 A E F 32 EERNHEEEFT 20

A H T a(C) LHER H4 ZHFETF a(C) 28 H 45 R H4
X1N X9 0.454 LA T 15 1 X1N X7 0.340 PSR iES 11
X9 N X10 0.448 XA 7- 1 5 2 X7 N X9 0.338 KU -1 5 12
X1 N X10 0.407 XA 71 o 3 X7 N X10 0.336 KU -1 5 13
X4 N X10 0.393 XL -3 5 4 X5 N X10 0.334 SR T 854k 14
X5 N X9 0.374 R K] - 18 5 5 X1 N X2 0.332 KA F- 38 o 15
X1 N X4 0.366 R A7 1 5 6 X2 N X9 0.323 MU -1 5 16
X4 N X9 0.366 R A7 1 5 7 X6 N X9 0.321 MU -1 5 17
X8 N X9 0.352 E| 22 LRkt 8 X8 N X10 0.320 XL R -4 5 18
X6 N X10 0.351 XA F- 3 9 X2 N X10 0.316 KUK -3 5 19
X1 N X6 0.349 R -1 5 10 X3 N X9 0.315 MUK -3 5 20
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F 45T AL LS 5 S 1 P K D S B 6 T 0 R SR B
A6 - TR AR E R A, HLAR AR, BN S 4 AT . 41K
BRI A 0 S T VRIS AL RS ST, T DLEE S U B 35
BANHE. 55—, ARG 2, 65, WREERKRE R fil. #b=Kk
X, WEAEAEEAICR R, DR S i BRI, AU IR S it
HR GRS TR, TR A B BB AN SRR e LV SRS
AR A Fe e AR R R BRI IR AN LI RE, AR DO A (L 2%
SRR AT, B I AN K IS e RSO AT (BRI R A0S, 25 & 40Ok
BRIIVESY . BUES XY B KB (PR AT AL

A RBEA WTBRRASBAE UL, FR VLRI (5 B FIE . RIEHK POI
SR ZCICE, SR B GIS 52 IFSMHT 77725 BT 2018 400 2020 4R WA 1 DA DS BB A0 221 S BRAF A
SRR, 38 M P BB B DR 0 A OB . B R @ 2018
A 2021 A BRI AR IR B S0 T EL IR AN 22 A A, SRR T 1 50
- PERGEL, I T UG RREAS, AR B AP IO, @ 2018 4N 2021
G 5 REYTERRT 5. BEF + BRI IR S BRI, BT B e,
OIS BT BT, LIS IR RIS . R R IEA A RFE A, /NGB KM RO
Rl @ MR THRIAA T AR, I B, (LT RS I BT S S B e
U LA RO SO T, ELAHEL B TR, 5 3G TR T S 1 P RO B A0 22
R 5 AT SR Y ).
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