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Abstract

In this paper, we explore the spatial distribution characteristics of mega-city commercial formats
and the differences of influencing factors. Guangzhou is selected as the location of case study and
Point of Interest (POI) data of various commercial facilities is used in combination with spatial
kernel density analysis, DBSCAN spatial clustering and negative binomial regression method. Our
results indicate that: 1) The layout of urban commercial space in Guangzhou forms a multi-central
agglomeration, and the degree of agglomeration in downtown is higher. 2) There are differences
in the spatial agglomeration characteristics and core density of different commercial formats. The
core density of specialty stores is the largest and presents the characteristics of “multi-point ag-
glomeration and decentralized distribution”. The core density of the shopping center is small and
presents the characteristics of “dual-core agglomeration and multi-point diffusion”. Commercial
buildings are characterized by “single-core agglomeration and circle diffusion”. Supermarkets are
characterized by “continuous distribution in the central urban area and scattered distribution in
the peripheral areas”. Convenience stores are characterized by “multi-point agglomeration and
network distribution” and the convenience store chain is distributed mainly in the city center.
Homebuilding materials markets are distributed in the suburbs. 3) Regarding the estimation re-
sults of negative binomial regression model, population has a significant positive impact on the
distribution of all commercial formats. Traffic accessibility has a positive impact on the distribu-
tion of all commercial formats. Road density has a positive impact on the distribution of commer-
cial formats such as large supermarkets, supermarkets, shopping centers, commercial buildings,
home building materials markets and other commercial formats. Subway stations have a signifi-
cant impact on the distribution of shopping malls, commercial buildings and other commercial
formats. There is a significant positive correlation between business office area and commercial
formats, a negative correlation between residential functional area and commercial formats, and
there is a trend of spatial separation between residential functional areas and commercial facili-
ties. Location factors are a significant negative effect on the distribution of shopping malls, com-
mercial buildings and other commercial formats. This shows that shopping malls and commercial
buildings in Guangzhou tend to cluster toward peripheral areas.
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Figure 1. Analysis of the spatial kernel density of commercial outlets in Guangzhou
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Figure 2. The diagram of DBSCAN cluster of commercial outlets in Guangzhou
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PP, BRREIE 1.

Table 1. The variables and statistical description

#* 1 TERFIHEAR

ZE BAr BIRRE BHA¥ BWE HEE BRML BKE Pi B3
FH A Y1 A it R 166 957 1159 0 86
T E Y2 A it R 166 171 243 0 14
fEFEE Y3 A iHEAs R 166 232.92 337.86 7 2388
T Y4 0 THHCE R 166 11193 13563 1 846 By skIET 2017 A
RALETI%L Y5 A iHHCEE 166 8663 10930 0 700 Hu P POI %
LALJEHL Y6 A AR R 166 63411 803.22 10 4725
L)EH YT A iHEAE R 166 55.82 7847 0 550
FIE M5 Y8 A AR R 166 291.16  464.98 0 3304
WAEN DR X1 T A #EgArE 166 7652 5508  3.40 39129 A LVMIBLR A 1
N FE X2 HAKm? LR 166 17057 20672 0.41  956.60 oK Zﬁoﬁlgﬁ}\ H

B KIH T Open Street
Map, Hf[]2h 2017 4 1

Bk 5 Kikm?  ELASE 166 946  7.00 047 4034 - .
TR X3 TKikm?  ELLAE H, %H QGIS #Fit &

73 3 #HTHUE A
HuBk it niH X4 A HEE 166 144 1.80 0 11 iﬁﬁfg;fﬁ%ﬁ%ﬁ
HE A E R X5 3 WHHEE 166 8200 87.82 0 796 EEEKE S I AL
75 95 K S # X6 A WHEE 166 33.07  37.99 0 240 Eﬁﬁﬂé@i ;gi}; %E
X fir X7 - AR 166 161 0.49 1 2 prﬁg;ig 12 ShEL
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HRANTE 2

RDT A E LS s RS R 25, iy B Stata X 8 ANPRIAS 843 Sl 34T 1 — 35 R] A 43007, Aot
RN 2, 8 NRIAER) “Inalpha” W@ St i 8 & /KPR, R R 3Tl 5 B A A B .

Table 2. The estimation results of models
< 2. HARMEIHEE

HAE YIEEHR Y2+ Y3@ERJE Y4@EmE Y5 KEHE Y6 LME Y7 LRE Y8 KA

DA s OHE Ko s (6 s Ko HE MiisEE
0.012"™ 0.009"™" 0.014™ 0.014™ 0.014™ 0.011™" 0.012"™ 0.014™
X (8.12) (3.71) (10.49) (8.64) (7.95) (6.93) (4.94) (6.55)
2 -0.001" -0.000 -0.002""  -0.002""  -0.002""  -0.001"" -0.001 -0.002""
(-1.86) (-0.43) (-6.16) (-5.32) (-5.01) (-2.59) (-1.52) (-4.24)
0.036™" 0.068™" -0.014 0.049™" 0.058™" 0.010 0.028 -0.037"
X3 (2.82) (3.39) (-1.26) (3.78) (4.08) (0.77) (1.57) (-1.82)
a 0.078" 0.150™" -0.012 -0.018 -0.032 0.028 0.017 0.017
(2.42) (3.22) (-0.42) (-0.58) (-0.94) (0.78) (0.35) (0.37)
-0.004™  -0.003"  -0.003™"  -0.003""  -0.003""  -0.002" -0.002 -0.001
xS (-3.36) (-2.17) (-2.94) (-2.69) (-2.61) (-1.99) (-1.19) (-0.93)
0.006™" 0.008™" 0.008™" 0.006™" 0.007"" 0.009™" 0.014™ 0.008™"
xe (3.20) (3.08) (4.31) (3.15) (3.00) (3.79) (3.84) (2.80)
-0.251"  -0.656"" 0.142 -0.094 -0.114 0.097 0.041 0.080
X7 (-1.77) (-2.62) (1.27) (-0.72) (-0.80) (0.66) (0.22) (0.44)
_cons 1.168™ -0.233 4174 3.4517 3.152" 5.054"" 2.245™" 4.496™"
(4.64) (-0.55) (20.22) (14.21) (11.86) (18.81) (6.23) (13.45)

* * * *

:Inalpha  -1.310" -0.938"  -1.243™  -0.928"" -0.758""  -0.779""  -0.220"  -0.307""
(-7.27) (-2.54) (-11.42) (-8.41) (-6.86) (-7.52) (-2.06) (-2.99)
N 166 166 166 166 166 166 166 166

Ve UL L T RIZER p<0.4. p<0.05. p<0.0L MIREMAKTE: FEEREN O B LR RS T L.

4.2. FNME R S3HT

4.2.1. AOERFM

B R AEAR K REE R 1 ok R0 A S AN S R) A0 A, TN 11 A B 3% 55 3 A 2 5 I B ) 2 2
PRBL. S A A 48 R, N RS I U i ol 25 ) a5 B (S i 2 2 35 N IE o AR a5 B
G2 Sk, (3 Xk N T 3 R SR A sy S RS R /N . IR 453 BNk A e AR ) 45
T R et N FTH K AU A A, T itk B . TR AR ST R K, T B AR T A
ANE, BURTIC A, K IEH 2 NI R A 20% LA b FR3H 9 2ok B Bk = A 25 Ho s, Ay 2 A
BEG 80%/c A7, X AT LUARRE A o5 N T RIS (R AH 9% RN T HeAt ol 4

MOV BERAE, B TG B S2E W A S N D3 ARG = SR A, FoAt ok
BRSNS G SN, KR @R, . KRR . BE. ZEEMmEAN®E
FERIAANSE . TS FE IR, N T B0t i b ) a3 I e — s e R, RN TV R KR
MK T i R LR B KRG, A DU & f ol S TR A AT 38 IR e, N 1% JE 565
53 T MM S P 53 A ST S B AR [ 50
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4.2.2. ZBERIFIM

A8 I8 T i M R Ml U ik R R K . B ORI T R Rk, b T bk Y v R ik s
B AT A E B ARG, EATHE BT EE EE MO, KR, ASCMESEE R
JEE T L2 S Hb Al ke A M X A A0 AT BRI o AR B IR A AT A R R, BR T RS LSk, &
b o 3 % R R R T et AR AN, A ol A T e R PR A M S o T P R R 2
MRBME R KEGETT > 8l > Wb > @mE > ZEEMIE, i, K3, 8. Wy
HhCV Y A BZ I T I B 2 RO K, — OB R RSB R IR XK, X 5 AR AR A,
KT Ml vt e PSS K, RS N2, I PR RSl A M R, — MR IR T (10 R 3 m T AL
Y H[43].

MHBER S5 S R RS AN R ol 25 WX s i 5 gk sty iU R IR B DR B, Dt . 7 TR I A 2K
R SRR AR DS, AT LS SO Oy R R A R AE AL . X Ak RN T
Yoo A IX (A, AR I L X R 243 55 I G T 1 SR A S FE K T A e
FHENUE[7]o 256 KRG, 2SI X ol 25 W Ao A e A S I I [ 2], 0 2 85 B K ARE T . BT
Wty R SRR M SR M S B R R N IE IR, KA S IR T A LA 38 4 G s
M RO R R s R B R ML S 43T I AE T

4.2.3. Thee AbAYR M

1T Sl A F S TRt i i b ) A X7 (R i AR SR o A S gk DX A T A M B v A A B B
ANFERR, HEERENL A 53T E 2 D RS X R 45 ThRE X (AR OGME . AR St IR A0 AT 4 R EOR, (E
B IX — R AT REOEAR R E N, Horb s B w2 204 B D Re X Rl R o
XA TS S 1 28 T B DX 7 Ml 1 Bt A 7E 2 18] 40 25 (1

MR Ml 25 2% 18 A oy 5 7 45 I A I RE XA MR, B AR Gui 22 B It AL %5 0 Ak 25038
RERIE, RUMEFE. E2E. ESERIL SRR 58 %5 A ThREX AR, FKEEM
T S5 23 (80 A R 5 7 45 0 S THRE X AH G HEAR T 5 55 . RIS 548 B % 0 A ThRE X AR G HELL
BORE, 145 DO RIS A SR R0 R, A 5 X6 i MUl 45 A o 5 e R K A 5

4.2.4. W HbIBX (LS

ARV T 25 TR R R AR, X3 N RS @A E . BRI . A SRS B H A
BOREE, St i Ml 25 A5 A0 AT S5 AR SR P A R . KRB ECH G 7 M T B T A AR K1) (2017-2035) )
JTRIETE R “ FIRIX - F@ O - SEIRX - BB - 2 T R RIS AR R . O T RS IR T
b3 X A7 R 356 48R 71 7 b D) A A RS, A SO R TT XA A R HEAT IR, SR IXRAE N 1, IR
XIRMEA 2, FHRA FFARIT 0 TR, XALRENA St RS EHEE, &
Hs o B, RN R T E S A AR RS I XA TR W B, X5 O M SCE FL A e A ELED
HE[7].

5. &w5itie
5.1. &g

GURFRYL: @O IR R Ml (R A R IO IR IX e R R A PO R R . @ AFERE LA
W E AR B2, G E@EM . RG2S 00 22 (A% B W BB, KA
Ty A AS BT AR N s @ &R A 23 (R B SRS AE B A AE B R 22 5, b 23 ()90 A SR 3L
CRZER, ZAYHC WRHE, R EAS AR R AR, BRSO RRHE, O3 s
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RN E

H R S5 . BRI« TIRIXGE R A, AN O 7 BRHE, R T S (R A
FETTARAL, AERI IR S5 AR R AE R 3R, AR A Bl DX 100 A1 SN 70 8. (S8R5 2 ) o A SR B “ %
REER, WA HRAE, 2 8 7 AT A o EEBUE ARG P R R — SRR G 2D, 2 A 4R
ROATRALE, EBESAT LGB AREKR FFAEOVERRI ORI L5 T 25 28] 73 A7
B RER, HUMTT PRFIE, SR B T A0 T T bt X5 A B IXGE R IR AR X, TR
HTEREIX, BRI E. @ ECART R b, ARSI SR8 75 (8] A5 J& R 52 0 R 3R btk —
DRMIRR, AMEHE “ NI E” Xkl R, 388 “ N R FIN G20 R 2R 70 A B
N VAR 35 R ol 25 52 5 AR OG TR, N FURASES 25 R ok 538 S BLIE RS0, TRR 7t s
JEAN, N VR RS H Al ML A B AR SO R AR RN AE 5 S AL IR T R M R T T, AR
AMEHEEE T CHEEERE” IR, SR PO Bk “Higkulhnl” X IR ERRIZTT KNI
B, A RTIE PR DAL AR B R A AR R UL RN, B R KRR . L R
FJE A T S R M P AR R IV IE RO, ks SO T ot s B A R ML 2 A I AE 1] 5
Wi, ] WA [R] R b 25 52 AN [RS8 75 SRR Ar AR 22 55 ™k F sl A p L R e I R R 3R, A
FI POI s % 5205 55 I X AEBIREDON A R ML SR AL, 75 55 70O DO RS bl 2541 J=) 52 i
BOK, AETIhREX S rok AT R mAE R s, EBIRE X SR S R S RES: 4ia0
AT, ASCHR AL RPN R M, XA ZACS WG T =S A A7 A 25 UK,
RN b T A AR S A DR R (e 3o

5.2. ¥#1ig

FUR, 7 A3 ek 2 1) A J Q2 TR 1 A o3l X AR SR 2 rPoCe 22 (R SRy 38T e X M ) e
FEI T A X3, pk b O A TARRRES, RLSES A, ASE IR IR, T AR Rl 0
BORGS, RS RMEREE . PR WL NEC IR O sRIX DI RE, (et A
XI A PEmt, RN vb OB, ANH L PRI RER A OIRIX AN GURIERS ,  $UIE A B A EE [ S HE
IF 2 IR IE, AR R 230 7 =S [ A% Rt — 2P oA o STk, T INOL ARl T g b 22 el A J=y . —
FEFE I R OIR X AL SRR . BN LR B SR L R LS, I LB AT X AE AT g TR
X T A 1 B AT RO Ot s, ST EERT R, Bk SR BrEoRSUET L
PRAGGERDL O XTI SIEEEBREIA ST 2l . TR ERL RS, kDR i R e R el FE B
Y PEMIGEN Sy o — MBS MR B WA RS R, TR X k. AR mE . BE. Ol 2SR
S IR B A SR, SERTALRIAT = b R X R p B v, AR hGe . R (R S5 D
0 A TR S XA S, I BRAEE S T e b o DX PR T FROAC FR - IR T AR 2 o 0 25 S5 0 ) RS T e ol 25
EE S P R A N AR/ N A SR AT e SR VS ESE e A AN (TN (-9 N ab i B 3 iy 9 R )
TR R AL TLE,  HES T AT & 4 B 25 O KT 2 (B R A% Ry . =2 F I MIAT I R 0 @ v o (9 5%
WEERE S R VDT IE KT XA D B, ARFE R PR 55 XA X R VD PR RS At A A
KX, S R i M FE B, DA IR, HESh R YD B R B DA M D S,
HIHS POV REHE T332, PRI 3G I T (09 AN [7) 7l b 25 25 180 A SRy R i S LS TR 3R 22 5, 4 HE T v
M [ AR A I, R A Rs R T DAL R BB RC &, 72 B 2 BB R b X bt B
EE B

EEUH
AR AR ARG (230 PO AKLAE T 9 MKV X 787l 22 1) 45 40 B 8 R K S )
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