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Rationality Assessment of the Spatial Distributions of Urban Medical Facility
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Abstract: With the development of economy and the improvement of living standards, urban residents pay more
attention on health and medical facilities play a more and more significant role in public facilities. The continu-
ous urban expansion make the distribution of medical facilities cannot meet the requirements of the size of the
city. Thus, it is necessary to research on how to distribute medical resource reasonably and to fulfill residents’ re-
quirement to the most extent. In this study, based on the spatial analysis of GIS, we established the database of ur-
ban traffic network, distribution of medical facilities and the population according to relevant statistical data for
the downtown of Wuhan city. We also evaluated accessibility and equity of spatial distribution of medical facili-
ties in Wuhan. The accessibility of medical facilities in downtown Wuhan was evaluated using the evaluation
method of geographical spatial accessibility and the cost model of travel time based on traffic network. The as-
sessment shows that the convenience to medical services is generally good in Wuhan, distributing radially
around Yangtze and Hanjiang River. By introducing demand index, medical institution scale, regional population
and per capita disposable income, the equity of medical service system was evaluated using the Gini coefficient,
spatial correlation and spatial stratified heterogeneity. It indicated that the distribution of medical institutions in
Wuhan is reasonable from the aspect of population distribution. Medical institutions are mainly distributed in the
area of dense population while the distribution of medical institutions is comparatively rare in suburban area.
The advice was proposedto improve the distributions of medical facilities. In suburban area where traffic is un-
derdeveloped, medical conditions should be taken more considerations in city planning in order to improve the
distribution of urban medical facilities.
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Fig. 1 Map of the distribution of traffic and medical
facilities in study area
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Tab. 2 The levels of hospital and bed numbers

P BE 44 FR RS
BT\ BB 300
RN R KR ERE 98
R BB 405
R -E BB 305
AR T BB 120
= R T B B 40
BRTE M R B B T S B 110
11| R AP 400
AT E YN 300
LA AZ A T BB 70
DU B B 499
DU TR BB 150

ARG DT 344 2 DR 20 38 DX R 4%
00" Ge itk A 2007 4F BT IR IX R A5 TE
geitae. LIS, S Bl O I X o e
UNIBE: o7 = .k ] O T W A e SR P A RS U

F3 AOBEFEITRAG
Tab. 3 The examples of population statistics data
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WAL RIX 155 8.80 1766.59
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[ iTin 5.90 91.80 642.70
I 4.96 1.39 35691.37
el 6.75 470 14 362.55
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Fig. 3 Map of the spatial distribution of population
served by medical institutions in Wuhan
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Tab. 4 The statistics of the spatial distribution of population

b UNEESN
ESTNA =0 )
40~7357 7358~15 428 15 429~25 143 25 144~40 239 40 240~70 993
[X 3 T /% 22.64 18.82 22.06 16.43 20.05
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Tab.5 The frequency distribution of the hospital shortest distance

. ) B /km
ESNA e )
0.27~0.31 0.31~0.49 0.49~0.66 0.66~0.82 0.82~1.02 1.02~1.48 1.48~2.45
HHEEUA 10 17 17 10 10 10 4
[X 32 1 B % 1.81 7.25 15.30 16.66 19.65 24.97 12.26
N I1% 5.87 10.88 16.31 11.42 20.61 33.19 1.30
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Fig. 5 The distribution of time cost for hospitalizing
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Tab. 6 The statistics of spatial distribution of the hospitalizing time cost

b i) /h
GiilHEhs
0~0.21 0.21~0.54 0.54~0.89 0.89~1.28 1.28~1.72 1.72~2.30 2.30~3.74
HIER 1 2 3 4 5 6 7
[X 3R A% 5.89 27.81 25.66 18.26 12.16 7.72 2.50
AN1% 10.45 32.35 26.70 17.16 9.25 3.55 0.53

il 6 nI & H, DU SRR AR DI
TLANDU A oLy, 1o DU JE SR A . A H 4

16 il 2yt a] oA 4]

Fig. 6 Map of the average traffic time of the streets

(R VT VT A PR A T8 Pl A8 3 bR 1) 56 2R fof gl 5
FERR I AE B e i K-, ] Sh L9 J X T A
TS EHIX , = FRAMYZRIX T B st o
A /D ARG . Bt 2R (3R 7) 3R M, e st ] 78
0.20-0.98 h {1 A AR 7 R T AR 81.17%, Ut HH K
LR TE HF- Bt AT R E L h 22 . Hodt
T FRE R JEE R R B T A TV IX. VTR X
X E ORI A X o F T Sl X T T 28
TR K X IR B B A Tk, R RIX
WA O R & . DL =Rk
B, IR LA X SR 5 284 X VT X Ak =
A ARARR, B3 7 AL 118 o Jot i) 75 2 - Y sf
BT 1 he H AWK ESF I ST EdE R 25k
DLHUBE R B A, — . S E R T X E
Bt R ZE A 7E =LA T X Z H =3R4 X

7 HEERETEREEZBIMHEIT
Tab. 7 The statistics of the spatial distribution of average traffic time of the streets

. . Al /h
SRR =L
0.20~0.33 0.33~0.45 0.45~0.59 0.59~0.73 0.73~0.98 0.98~1.29 1.29~1.80
IpER 5 16 18 1 18 9 4
HHE A% 2.27 9.38 19.27 5.56 37.61 6.94 18.97
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