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Spatio-temporal Evolution of the AIDS Pattern in China
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Abstract: AIDS is an infectious fatal disease caused by HIV, which is class B in infectious disease in China.
Since the first case of AIDS reported in 1985, AIDS has been rampant in China. Exploring the spatial pattern of
AIDS and its spatiotemporal evolution characteristics will help improve AIDS prevention and control. In this
study, we adopted GIS spatial statistical methods to analyze the provincial incidence data of AIDS in China from
1997 to 2016. First, we used spatial autocorrelation technology to detect the spatial pattern of the AIDS
epidemic. Then, we explored the spatiotemporal evolution process by using the centroid transferring curve
model. Results show that: (1) The epidemic of AIDS in China has strong spatial dependence at the provincial
scale. From 1997 to 2016, the global spatial correlation of AIDS increased, and is likely to further increase. The
development and diffusion process of the AIDS accorded with the first law of geography. (2) The AIDS epidemic
in China showed a general pattern of "high in the south, low in the north, and random in the middle." The regions
where local spatial autocorrelation occurred could be divided into two areas: the northern low- low clusters
represented by Inner Mongolia and the southern high-high clusters represented by Guangxi. The cold spots area
of AIDS in the north experienced fluctuations and increased slightly, and extended to the northeast and central
China. The hot spots area in the south had a growing trend. (3) The overall prevalence of the AIDS epidemic has
been expanding from 1997 to 2016 gradually, with obvious regional differences. In the process of diffusion,
thespatial pattern of AIDS became increasingly unbalanced. Our findings suggest that, to achieve regional
synergy and precise control of AIDS in the future, in addition to the traditional prevention methods, we should
focus more on the spatiotemporal patterns of AIDS diffusion. Also, it is necessary to strengthen the control of hot
spots in the epidemic and the direction of high-risk transmission. The present study demonstrates the importance
and reliability of the spatial statistical analysis methods in improving medical and health services, and could be
used as a scientific reference for the work of AIDS prevention and control in China. In future studies, we should
scale down the research unit when more detailed data is available.

Key words: China; AIDS; spatial autocorrelation; center of gravity model; spatial pattern; spatiotemporal evolution

*Corresponding author: ZHANG Yongshu, E-mail: gis zys@163.com

Wr#E B 8 :2019-04-28; & 2] H #3:2019-06-28.

HEEWB . BZKE S &R H (2016YFB0502300) . [ Foundation item: National Key Research and Development Pro-
gram of China, No.2016YFB0502300. ]

YEB A KA (1994— ), B3 HOR 22 M AR, FZENF GIS T & SR HITSE o E-mail: gis_zys@163.com



23 SRORB A : v S A (E A% SR A 25 A B 199

TR AR IIRPENG 1) 2 (A1 Jey R 23 AR REAE | e BEL 3 A ANAA T LA , X fie 10 S5k B4 T AR Ry T 2 S AR SOk
T 19972016 45 Hp [ 3L 8 20 S R GEORE, )P 2 8] 1A S B AR S 5 175 0 2 TR J=y , I8 P i LI B Sk
BEATI A AL AT SRR v B SRR I AR A R B BR B 2 [ E . 1997—20164F, v [ S e 1 Y 4
Jry S 1A) IR BT M S A8, T ELAFAE HE— 2B 5 AL A 3 s 5 S A 22 B R EE A, rh il 8 i 25 T Sy, mps v [ 30060 K
T A e A8 A 25 ) 1 AR SR B8 DX 23S LA A 5 R ARER A AL 7 e v s DXL P R ARSR A R e s R X5 w3
PPN B ST R AN BTN , HLEAT I Sl b e 22 e P, 25 ) b R AR R GG . R, A B SERE B4 AR
DRAEAL G T s T Bt (Y St 3 TP 4 A P 2 R, T M X 2 7 R DR oo IXUBS: A% 6 D7 1) A4, LA 3] DX

[) RSB P2 H A

SRR « v [ 5 3L 5 23 18] FAROG s T OS5 25 A A% Jag 5 I 25 Al

1 515

S I A A TR AR SR B 4
fiE” (Acquired Immunodeficiency Syndrome, AIDS ) ,
JE— M i %% 7 (Human Immunodeficiency Vi-
rus, HIV) 5 [ A28 5 i 2 BRPEAZ G ™. A
1985 4715 [ 58 PN 6 B — 11 S Bl ee , 332k
FITIRTEFR E A T ELETT Ok . Uk 2016 45, 4
FE| i LR AE T A 21 AR HIV e 2
TH69 TR N o SRR AN ZS - R v e, i EL™
F A ST IR R R E B TR G ) 5
RAFEPAREZ —P, FATIRFAHCHT SR,
EREIR P AEAE TN o0 A 5 M P2 [R) (5 BOC R B,

AR BT GIS A R GE T I i) iz s ]
5 55 A Yeig B 23 43 A0 AH G A B 5 rh ) R A 4
{8 I Moran's 1 #1 G4t 1112 X% H [ SARS & 17
TRFE NS AR 50T, K E 44 9 SARS P
FEZS 8] 1 EAG 2 m OCHk , I s R R AL 0 iy
IERE I FEAENT A D1 B2 SARS FEI 4 U 2L
JE o AR AR TR A HINT 2 R
B TEA TR S R AT 23 AR AR I b T
2003 4 SARS 1 1Y 23 [AERE M 45, 45 5 B /s i1
DX V3 DX R T o DX T T 1 A 1 v At
X, BN IZ XS A T H G . T S AR
FE T 2004—2013 4F o [E85 55 B 19 73 A LA T
AL, Je P ARG B AR RS 1 | 23 18] [ A OC
VRSB SHPEARRERL 3 A, S M i A 6] ] P i
SR I HE R FE A, 5 % HC B AR R T T [l Y
Rili i 7%, DA i AR e T TR A N DA 9% T AR Pl
R R o A SR e TR
I I B PRI 2 LR S5 H B AL e 5 b B [R5
BZ AR AT TR,

H AT B X SE0 i 9 32 B R E AT
S o TR AA ] L Im R R o D] A Rk 2 2 A 4

3RO i S RGOS AR AT R, H AR R A
R BT DX P S SR G AR A1 S 5T A g
SUBCE I ZE R, AR R R RS
[ 5 LR S [0 P 370 1) S i 28 AL A R 5
WA T ETT . PUA SR U 1997—2016 4
Hh [ SO R R BT R, i R 2 R e o B 4
ARG I 48 73~ T 1 S 9 8 156 1) 25 Tl A6 Jmy B 28
AL RLAE , B JE S B IR DX, Ao 3R 5L 80
PP BTG P BERL 240

2 WIS WA

2.1 HUEKIR

A SC T FH B H A R L A 5 o DR [ 2
2 wh #1155 J5 (http://bzdt.nasg.gov.cn/index.jsp ) $2
L% 2015 4F 1:400 J3 R 8 AT BGL T . S0
I R AR B E RN 5 R R e A
Iz 55 ~F 5 (http://www.ncmi.cn/column/INDEX) , 11,
15 1997-2016 45 1 4x [ SLE 0 7348 gt Bl , Herp
KIRF =R BEUGTT ANT x 1007 o T 554 A
Frus R BIA T R IX 1) 36 2 0 R B
T R A8 I o ol b 5 B A T AR S PR
FEX BN BRUS IR 5 R A Z AP AR 2114
4 EFETTA S AN FHA X, 30 ME HATEIX . Horfr
PR AE 1997 4R TH& 9 BLAE T , e S AR 28k , i
U148 1997 AF AR IR B R . I 1 AT LA
b, W AR R A E A T By Es [ A B
WY 22 5. VAT, #2016 4F , 360 &
FAEAEACHL I A, Ao R R VT L X iR T
AT X, VU e b X Ak A R ey, A i A X

22 MRAE
2.2.1 W EMXTE

25 B I A B =R ) A G AE 25 [B] 34 3k
A AR B AH ELAE AR B, 23 (] SR 32



200 ok 7 B R

2020 4F

>z

HIV A%
B 0~1.57
11.57~2.43
1243~3.36
3.36~4.14
E4.14~12.48

CJe%dE N
0 1000 km
T B TR AR AE , AR ARS8 s R
B ST E S M 8 JRbas o b P A 55 Pty 28 ) i ]
5 GS(2019) 1825 flbnfi b i1, I I Te &k .

Bl 2016 4FH FEISERER & 262 (8] 43 A

Fig. 1 The spatial distribution of AIDS incidence
rate in China in 2016
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