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Fig. 1 Distribution of administrative divisions, population and healthcare facilities in Shenzhen
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Tab.1 Selected measures of spatial equity
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| —
|5 5
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. A
{fi 8 (Range) max ‘A, —Ak,‘ o/ MEF KL (MaxMin) min 4,
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J540% T T 7 ATk TEGY ~P 1 %4
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SRAIBA/R 3D LA 448 bR, R IE AT IAVE BT M FR IR o B i 25 98 s A 4% 22 1] B
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Wy, ROV iR MEL, AR B AR ] kM IME R R AR . AR HE(E %
WA A B i ) 10% A R O 145 e 22 40% A F BT i (R ARG LU (L, 7RI 8E4F 1Y
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IR RO — PR T TR SIS A B E R BE TR AR , 38 -t 700 B i g 22
SR BN EERGR AR A E R EZ A EERE, HAEACPEAT
FE X —PER . R 108 h, U S/ IMEL R ORAL SR Arod) 25 18] A B9 A F O 1) 9
RIS AR (R R TR 23 (M) AP AR BB Ry, AR AR i . IR, FEfL (A ZY Y H b ki
Bob, Xy MEF RSSO, X HASE AR T fe/ME
2.2.4 AERBEALERILLETT R WA T7 XA RSB LS R AT I, AR
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B e B IR A ] SRR o AT AT LU . A, b i) Al kv B0 201 2 A 12
274, ATLAG T G IR PR o A 0 o @ WA [ BY (0 AL 285 SR A7 38 UL
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AR B A BOFE PR LAY
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A AL 2 Bz o GRIINBUR B2 7 AR 55 AT IR PR A JF AR, i b 5 B O I IX IS T4
HBIX . AR DS T AR M DX A R TP LR B T AT IR PR S BB IX, AR
X B 522 XA AR IX LR o X 1 I H AR 7 ¢ JRE 55 N 1 2Z (A1 AR 2 i 1)
23 [ ANVE P ) L

K2R T IRYIT HE T AN R4 bn I B2 A BAR BR 9 7 IR 55 T akpeas () 025 2R . Ik
JEREORE, RN REORT 0.4 1 R E WA ZER, P TRYITBUIR P27 iz
Sl kMR I —E R A A 28 5, (H2E SRR RO b A2 i p R P2 B R
PR BAIT RLATE SIS B R A TR 25 AR B, R INECF Al kv (1.139x107° A) /Y
0.3194% . A5 RBUEAF LI, T IBOY DU B AR A . P 226X (i 22 S b 22
5 S, ABARBETT ORTR], AR TAREZE FT5 26060 (i 22 O BURBMEROE , MIEAR
WUE T35 4 % 2200 52 LEARHEZZ /N o e R 22 LSRN B/ IMEL B R AL 3 /4 s ) J
HRAL, 3EIRAR R Z BB TR AE, B 5 BT BRI AR MK . fEAZE
FHATURE, RS MA RIS ARG B R T 1, PR 2K 3 L fE B R TR N BUR B2 7 Al ik PE Y
ZESERE LRSI

K12 2020 4T PR Y7 AT 3A M A

Fig. 2 Distribution of actual healthcare accessibility in Shenzhen in 2020

F2  RYIBUREFT AR S AA MR == 18 2 -
Tab. 2 Results of the spatial equity of actual healthcare accessibility in Shenzhen

Eistan 75 2%(VAR) FrifE22(SD) 55 2 HU(CV) PR 2E(MAD) 452 Z%0(Gini)
4 1.323x107 3.638x10™ 0319 2.874x10™ 0.325
Tabr R M2ZE(MaxD)  {El(Range)  f/MERKAL(MaxMin)  WARKIG (B (Palma)  ZE/K 355K (Theil)
4hI 7.758x10™ 1.4x10° 4.942x10™ 0.522 0.078

3.2 ANEEBEMKLERILE

P13+ 1 FH A 750 PR 6 AN TR 76 A A 150 SR o] P 1) 0 A 1 DL dEA 7 H B . AR TR
B ERESHERR SR FAE, B O HE LR L A B e bRy . R IUa g, HE
LI AR IR TP AL, THESMY R ERZE TR IE R WA LIRFAITIR, 46 “+7 F£on
SEHERE ., R 3afisR, fEVAR. SD. CV I Theil BRI, A% it A0A i) 7 Bl o
LT U, ULEIEAL S R B R 2 /NI (R AR i B T B 20 M= 4 )
PR, PLibah 5 52 bn i i By B B A A AN A o oAt 6 AR B () LAk T it B AS
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K3 AN RO A B U AT T AP ESE T LA

Fig. 3 Comparisons of optimal facility sizes and accessibility of various models

AR A FE, WK 3b s, 7EMAD. Gini Ml Palmaf 8 it (AL TR PR i e h
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Gini fll Palma 3 /MR 75 A0 A 25 R e BRA I

K4 JER T 10 MBS 2 B AL Tk PE 2 R AR DG 2280, DA LA A A 4 SR 22 [
FIAISEME . VAR, SDFICV 3B RIAGAE AL il AP R BEAR G, RN 3 /M58 14 23 ] 28 SP-3)
BEFSFRTERE T LA BT 2653 . Palma Fl Theil BT [ 4L 7T 15 5 1 A& 3 A7 25 B4l
EEEA, A, MAD S Gini#i%! . MaxD 5 Range f5 2 [a]FH E RS, 1 MaxMin
PRI A g S5 AR R (g A S PR AR X 3K . B 4 e Je — B Be it T A BRI Ak 2 R
HABAERIAR K RELA T IAME, 1T D WA R0 5 A AR () B AR AH DRI Ol . VRT3
VAR, SD. CV. Palma il Theil 5/MERI AL AT a8 M 45 R AEH 2L, MAD Fl Gini 178
RS T HRRBA, MaxD fil Range B A2 —BRBA, MaxMin 5 55 HABAR A 25 SR MBI

ARSCLAN T BRI A TR B e 25 th 4, (B TRk n] i b i 22 S R AR A
AN, B ZLIMRICAR BT, MELL M LS, BRI, AR SC i T4 MR Ak AT kR Y
MAZRIG A0 A ], LG T 10% A5 40%23 [A] BT r] ik 5 b . P Z IR e f (B
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K4 AFESBEIOL A s PR DG R 5

Fig. 4 Correlations between optimal accessibility of various models

MARIGEAE) (E1S) o MAZRIS LU A DL 3 AE T 0] LB /R B s IR A R B 2ok A Tl
XA EARMEIX . FATIL, PalmafBUARALES SR T, J5 40% SR oC iy ml i o5 thIf Ak /e, il
10% 570 ] 3AVE |5 He e A B AR T LA AR, (5 f A P 7 T R B s g, Rtk
IR MEEZ T, MAD FIGini 288, BARJE 40% ST i n] ikt 0 a3
AT 10% B erl iAVE 5 Fb g, PRl R B HeEH K . 1 MaxD fl Range AR A 52, %%

K5 ANFERE AL ATk P A R 3 (B AR

Fig. 5 Comparisons of Palma ratios for optimal accessibility of various models

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



24 P 5L RR 45 2 [A) 21 S 1) 3T I 7 BRI AL e B R U AT 5 483

KAIA/R IS U 22 i T)5 40% 50l kb 5 LA . MaxMin A5 51 DU 78 25 (X RIS
HIX PR IAR 22, PR e R3S U B B R LAY, U Bz B SR R mT RE R
T ATE R RARAE, (EXT T 5 40% A8 X A rT iA M T AN B &, TRI st ) 7 e f X
BRSO 23 AL A SO e 25 .

HE— 25X R A 28 SR A T3 SCPPAl , RPER BB e fe nl s, A 104>
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Improving spatial equity-oriented location-allocation models
of urban medical facilities

TAO Zhuolin, DAI Teqi, SONG Changqing
(Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China)

Abstract: Rational configuration and spatial equity of urban medical facilities is an important
topic in geography. The Maximal Accessibility Equality (MAE) model is an important progress
in the field of spatial equity- oriented location- allocation models. However, existing studies
have paid less attention to the spatial equity measures in MAE models. Aiming to fill this
research gap, this study attempts to clarify the meaning of spatial equity of medical
accessibility. Based on a review of existing studies, 10 spatial equity measures are selected for
investigation in this study. The MAE mode is extended by incorporating these measures. Using
medical facilities in Shenzhen as a case study, these improved models are applied, evaluated
and compared. The following findings are drawn: (1) From the perspective of theoretical
foundation behind the measures, the Coefficient of Variation (CV), Gini coefficient, Mean
Absolute Deviation (MAD) and Palma ratio are appropriate for public service spatial equity
studies. (2) Based on the performance of models, the improved MAE models incorporating
Variance, Standard Deviation, CV, Palma ratio, MAD and Theil index are advantageous. (3)
Overall, three measures, including CV, MAD and Palma ratio, are suggested for measuring and
optimizing the spatial equity of medical services. Improved MAE models adopting these three
measures as objective functions can significantly improve the spatial equity of accessibility to
medical services. This study contributes to the literature by improving the spatial equity-
oriented location-allocation models. It can provide scientific methods for the spatial planning of
public service facilities.

Keywords: spatial equity; location- allocation models; medical facilities; accessibility;
disparity; equality
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