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Spatial Accessibility Analysis of Medical Aid in Xining City, Qinghai Province from the

Perspective of Isochronous Circle Model

LIU Yirui', LI Xiaoling"?, WANG Cheng', HE Liming'
(1. School of Civil Engineering and Water Conservancy, Qinghai University, Xining 810016, China;
2. Qinghai Provincial Key Laboratory of Building Energy Saving Materials and Engineering Safety, Xining 810016, China)

Abstract: The spatial accessibility assessment of emergency medical aid in general hospitals is an effective research method to study and analyze
the efficiency of medical aid services and optimize the allocation of medical aid resources. Based on the path planning API system provided by
Gaode map and ArcGIS spatial analysis, we analyzed the layout and accessibility of medical aid in Xining City general hospitals. The results
show that (D the isochronal circle of general hospitals in the central urban area of Xining City is mainly distributed along the urban cross, and the
isochronal circles of districts and counties are distributed radially as a whole. @ Among the isochronal circle coverage influence factors, the road
network is high and the population is low. (3 The medical aid isochronal circle can basically cover the urban area, and the subordinate districts
and counties can only cover the central area. According to the isochronal circle distribution of general hospitals in Xining City, we summarized
the deficiencies of current medical aid layout, and put forward suggestions for the future development of medical layout in Xining City.

Key words: isochronal cycle model, medical aid, spatial accessibility, Gaode map API, Xining City

AR, PEREATE T RS A 0 2k, 1| SRR

O A5 28 K B0 R R RS BT, X BT R i)

BPRCHE SR T R Bk AP R BERT 2R 1.1 DRI

DIRTT, HmhSCR e REBI B E W E L A fE a7 (101°49'E. 36°34'N), T FRE HI .
SR, IAZS [BIRR AR PTAL Be Y7 BEUR i mT Sk A5 2 PR . EM . EH, HigA gl A,
KHEL, AlIEME T R i TR A A S A R 55 Be it 52 1 19 PG b b IXEE A R SR
FIEEE bR, HATE A KRBT T A& e WE 20224107, W FEESAX ., 24H, SEH
KL, AW ATS A6, B 7R i A AP 7660 km®, FHIRAK | BRPE DX Skl XA X
P e I o5V FEL ARG i A i B, e B L e A P KOO IX . P TR AT S 248 TN, AR
WHB R S RE S, DLRBIIRSS WSS X, MM Meie AT 198.08 77 A, 3L H 80 % %5 i it
Wi BT IR A R L AR TN SRR ORI LR B RERE T RM T A ERENTR, BAKRT
i RO Bk 20354 R TR T R A 4. RIS




%24 K5 4 1

X Z . FeFEWFA T EFAE ST I )a TR RS Hr - 53 -

I PV 0 e 04 3 Tl I R i el s, T LU X
SN BES P AILA ) 2SR o AR B, R ARSGHRT T B 7
B 23 () C S AR . RS XAEDL AN 1 s

0
N . 4
9
A \A\ kM M
5 4
x\\, 3
= §
LI Y/ -
o GAER
IR = o
[z \//
] e K\ ¢ ‘ y
[ = ‘
Cxa \/ - e
1

1.2 WFSE B kg

B U5 . O T igea ERe B ; QP
T DB R LR B B B B A 1 X
ST AR, B e DARE 7 M 25 R e A Bk D5 ol
SEMFFEIX IR, B I B AN T, LA LA
HCE R B SRR A N S B, AR5 (R v i P51
BRI RGP 2 R, RIS LR A
P B B 45 S A T AR E), DATTRA) AR LS R I
R BB B F A BT R e 1B (DRI 2024 4F
P71 A km® A T4 GIS B4 . 2024 478 T 1 45 4
T BRI GIS Ba DL Kz 2024 45 75 7 1 3k 7 2 i X iri AR
LGB IR, DT SC R D R T R

2 RBE
ASSCHIRIFFE R AN 1A 2 iR

FARER FAERRRRE

NEAERZIBLE =K
wiE)

WREAERKFHE

FEERFHNENESE
FRAME

BT & RO LRI

2.1 BRITR R R R A

B4, M FME BRI T A R R e A
b, DAAREU AR BR R L 10 km A2 A2 A R
WA, LR B R BEARE R AR s, s £ R
kg k. Bkt R, TR SR

BEABEAR R R G, S 2R R 30 45 SO A 7 2
BFfEl s AR5, MKHR A LR A e E 21 2K S 120 0 (R B[] A= o
AHI B B A 1€ e Jm, 4% 0~5 min, 5~10 min £
10~15 min 90 FELEF B () A A% (61400 23, B UEAS S |
10 min A1 15 min Z5£0] [ .

2.2 PRIV YN R Ity )

i e S N PRI R v i £ P A B AR AR
FEAST) B SCEE H 4R 13X —F8 bm X AT 3k Pk A 7
P ARSOHRAALEGEERES 10 min 115 min SF6T
RGN X B 550K, I RS =R
WEFRA A, p, AR

S,
- (1)

Py
K, S, AT AHAEI B A v T A X
WA S, o MBI p, REE j ARSI R 5 i
MR E SR,

[, o B B i 2 B B 3 v R R R
PEHCE R . AN FRB T s XA ot 2R, alit
SRS SN P S A R R L N T BSC R T  A X
TR (6 I XL A Do) B FELRE | A T el T e e
XA L E, AR5 St B R E B . N DRIk T
NREXAE LR, g, THEAKXIT:

H.

9= ];: (2)
P, Hy, 5 j PREERTTEINS 48 « PRI ERAES i MR
XA ROl H, WEE i A B X ¢ R 3R SR
s gy NER j RRSEITEIOSE ¢ Rh N RAEE i AN IX B0
FE

SR 5 8T 1 SPSS B8N ] S5 5k P Xk 3 sz g 4]
RINE R ¢, GEDEBEMN BB SR p, AR

WR,, AR

> (-4,

R =
jﬁ@ﬁmﬁi@—w

2.3 PSR D BRI 5 S

WX EA A DA S, ERERE SRS
BEBEHIAE M, SERTRIEIT S . R T
45 DL £ B 5 B B S U O 1, #
T R B AR IR S

64174 R B S S5 L 3 S O HE R L
R BT IS8 A PR TS . 2805 R 4
SJHE AL E 3B i AT B 0 B2 5

(3)




- 54 - w32 % 14 45 A

%024 K% 4 10

UTAEA, BEJE RBON SRR, AT DLz
WA ECRAN - AEREEE, 38 T LN A 0 R E
TR GO PEAY o A5 SEIZ AR b ] LA 3 X PR 7 23
[PAS S S TIBN d e IS Y A= S Wik

G=1-3(X,~X, )Y, +Y, ) (4)
k=0

X, GRALAMEREREG X, X, B kA
Mek-1 Ak EMERESE (X,=0,
X,=1); Y, FY,_ 508 kAR k-1 BHAN DS
HEMEE (v,=0, ¥, =1).

FLJE REAE O~ 1 B FIIUE, AR A AR
HE, ERBUNT 0238 Xt T-347; e R E
F0.2~0.3 EUR LAY e RZEN T 0.3~04 3K
INPPERI AL 3L RN T 0.4~0.5 A A PEES
2 WA > 0S5 FRMAETEALNY . EHix s
WL 0AVE ML 22 IR “Eekgk”

3 ZERE5HF

3. CEN R ] Sy A h ot

M PE TS X B MZEEEERES © 10 min Fl 15 min
ZEET PR ZS ()40 A1, 15 min SFE AL B 55 Y
PRPGIX . SRAIX . 3P ORI AL X A G A T AL, T
3k DX 8 43 DX LA B 3n A b X L3838 e X A
REMEH A T, BRULZAh, X, JGE B AR IE E
15 min 22 B L AR 52 LA ELIRIX Ry o Bk oA, A
AR SO . TR S, TR EF %
VAT R AT, PO (EIARIX . SRE X 3%
X FIH X)) A A, B LLR T 8 B X
Z o B R T IR A A R TR X e T T A
A SEE B, 30 DX R 8 L R A XA Ay A e 1)
BRIX, SRR IR S AL, MR KRN TR
XE I LA R e AR 5V R AS e A R 25 4
PRIX B
3.2 Pl g DXL AR N BB B O R e P A

M 3 43 Bral 45, By o i nl s AR VS T T Y
AKX BAFFE B 225, HoC IR X ATk AR s
B SR IX Sk D B R R X B, Rk AR X A

fifi FH SPSS AR (445 1] ] 4 FIi s 25 58, A 119
R 5V TSR A B B vl iA PR AR SE el A
. NVEBAR . SFT R R P 0 7 by,
AT LA BRI B kR iy, it
AL, I T A Al R A Y K SR A R
B iy 2 ) Ak PE BUEAHOG s [WIEF,  AE A RSt % =

80 7

0-
WHR RR IR RAK AR SR mER
FTHX

B3 ATHEXEAREMNBENERE
e i DA R AT SR AT R — R R . YT T X3 A
SN R 2R 5 B i AR AR DG R B RSV TP T T A A
KAKL, UEWIZEDT T DX R N T A RE XA 1=
g €alIFeN EXibA N U I R EP SR L NE

= fE: y=12212x426.114 R=08721
A AM: y=1.1065x+33.007 R=08145
©  BRITEARX: y=1.375 1x+15.236 R=0.8959

120 -

100 .
HE.

S R 6 S P A /%

20 30 40 50
S P 2 R /%
a PHTIIX

= R =13319x+21.092 R=0.9014
A AH: y=1170 3x+30.582 R=0.7689
® WHHRIX: y=0.672 1x+52.718 R=0.255 4|

0 R 3RS L %

b P

E4 EFMPEHEEER5SMEMNXENERE. AO

RTHER X ESENEE SN

3.3 Pl AR A I R B O R S Pk
AR, P97 i BT AP 5 min S50 P 76
O /N S, HARIX EFA S 7 5
AR . b, AR IX 5 min 25 i FE] 7 5 4 3 FR AR
FoF T s X B SN, R B8R o X2
A AR D BRI A 45 5 10 min 55 P8 78 25 3 R A
XF T 5 min S5 R 5 Y R S MG K, HAEZR B R B
W BB BRSO R E RN, BAA—E i
WPE; 15 min S5 55 XOEAE PO IR IX S A K B
LR RIS SN, EEE R, W
MERE, VT TSRS min S50} B XA 7T 7
T8 35 3 K 1.00 %, 10 min 2505 [ i 35 35 RN



%24 K5 4 1

X Z . FeFEWFA T EFAE ST I )a TR RS Hr - 55 -

4.72 %, 15 min FGEHTEIHE 3558 12.08 %, HLIKIX
BRI A XA X DL S X R AR 43 H X Ah 15 min 55
BB ARRE S 2 55 TR EIX 1Y 15 min SFET R LA
R m HAZ D X

R T ARV T LR B BE BT RO IR S5 B A R
IR, 153 T &SRB R RN DB, IR
fith BT R L RS X B N ) R ke I e R AL
TR L.

FHA X Al A kg e AL

ik 0.381
AR X 0.338
WP X 0.395
Wb X 0.304
IRk IX 0.421
X 0.453
TR A 0.323
KimE 0.432

Z5REIR VTR R T ik AL e R
0o 0381, JETFAHXTAFEE L. WX AKX
VEREIRIX, BRI ER KA . PR EL R N A
KBTI A X, BEBERY 15 min S5 RS FRE
HE 7 S KR NI, T 2 e R B, (AR X
WAL X AR IE B AT E RN T 0.4~0.5, B4
S TFEA RPN, X 22 i TR XA
BUSK, NI R, MRKMLEEERR 23
SEAER/ NIRRT XS, 5 3B B AN BEAE AT FR A ] Py
AT 2 I RASR I BT IR 55, e BB S . Ik
X Sl E R RN %, BEYT IR RE S i ik
SR ATV E SR R, 3 X3
Je A B 51 FAE 0.4 (U AHZZ 0.05, =5 [8) 47 JRy 2 P-4
ANFEIRWE, 7 7T O I E I I X 5 I B
B, ARG X A By e B RS LA, i s
X ESFRER AN B X, ORI s 227 B IR AR,
PERBEIT K-

4 2 iF

AR5 T o b P 5 AR R ) 2R 0 kT S B A
B, i TSR A E B ST R T ik . 5B
R HUDIRX (ARG X, AR X)) Akt s, ARIX
(A b XA ) FEIX (g s X)) Ak eI,
5. 10, 15 min %5 B B 78 A0 3R X4 7 35 55 B R
739% . 33.12% F1 60.05% , & k¥ 4 5 35 K AL
1.00% . 4.72% F1 12.08% . #% W 15 0] 35 1 AH 56 1 55
5o EEBUINBRIRAL DX A X R AR T R IR A, B
il % BE 15 43 e, A0 i A M X A, #fE it Ak

FIEREGA, el AV EZE XL & 2oL BF
TR JEFE N S AR M Z RIT 7Pt , ARoks 2t
Blr R .

SE

[1]  Arde, 4, 8%, %5 AT FIESREG TRTESF
RIGEPLIRE[T]. AL F 43 B ,2024,22(7):1-4

[2]  HwdE, 29A3, BRW. ERAFBALA TR ESFF4T
TP A R T EIRE ABI[T]. A I2AZ 2023,
48(6):121-126

[3] Hansen W G.How Accessibility Shapes Landuse[J]. Journal
of'the American Institute of Planners, 1959,25(2):73-76

[4]  RAEWE, R E. AT AR 64 B 7 156 1) 7T K MR
()] Wz A9 ,2009,28(6):848-854

[5] Ingram D R. The Concept of Accessibility:A Search for an
Operational Form[J]. Regional Studies, 1971,5(2):101-107

[6] AR, MAEE KIS, F. AT RHME TR TR
T 3R 4156 A AL R B [T). dEAZ BAF IR,
2020,22(6):1320-1329

[7]  O'Sullivan D, Morrison A, Shearer J. Using Desktop GIS
for the Investigation of Accessibility by Public Transport:
An Isochrone Approach[J]. International Journal of Geo
Graphical Information Systems, 2000, 14(1):85-104

[8] AT, 3EAL, &R, W EARR ST 0956 W T A M
SHI]. M2 3HR,2014,43(11):1190-1196

[9]  3E4, &Y, M08, 5. FHEBA LR T ORI TLREE
R 18] o] P B A [J]. 3eafAs B 524k, 2020,22(1):
113-121

[10] Neuburger H. User Benefit in the Evaluation of Transport
and Land Use Plans[J]. Journal of Transport Economics&
Policy, 1971,5(1):52-75

[11]  FfAh, U, RO, T LRI T A5 P A0
4 544k ,2008,27(7):3375-3383

[12] AT, A=, AT 50 B & T TR T 2 [ 5 &
F[CY/F B3 AR 54, AT ARBUT.H & &5 R A
Je #4722 18] 98 32:2020 7 B 3% LX) 298 IR (06 3.7
BAA),2020

[13] #iE ¥, Fueir, A A R BT 556 TR AR X4t A
M 5IRM{T]. 3P = 945 8:,2023,21(5):9-13

[14] Fh,2RB. 77T 5 ad i) 3E B a9 S0 B B 5 5 4
FE[]]. HoB2 A 3R ,2016,35(3):389-398

[15] AUIFs RN, FRAR, 5. KB IF T o T Tl
HARE 2 R AR M. W2 BA 2 53R,2021,23(12):
2201-2214

[16] ABUk, 24, 79, 5. R Ttk & i kR R4 &
B A FREEN-TFHA R[] B ER,2018,22(2):22-25



