%524 %5H AR FFIRCA BRAF ) Vol.52 No.5
2024 9 A Journal of Henan Normal University (Natural Science Edition) Sep. 2024

BT 2 DR M PR KO8 X D i 9 e 2 3 DA A
JRURS: DF Al i 5

RE i, £ AR

Jlnl

(g k2 2B, g 200444)

WO XU A g 20 3 T A S R S T A S PR, i M AR T R XIS S T A Ak R
358 SR 45 22 5 Hh B BN o 485 B ML AR PR B 3 Rt L 000 B LA B T A BT L 23 () A O B A (R SR o A 4 R IR T R R
L 50 XURS: AR J7 3% o 9 30 A S 2 BT 56 UE AR TR WL AT L 4 SR e T SR Y ATL R AR B 12 A T g XU A A5 T e B
R BIREE AR A E RS T B E W EEN R BRI RN o, HhREkEgSH
b PR 14 28 AR B s 4 TR0 A% 3 A6 3 Tl mooCs DXl g e DX XU 45 0 8 v O 2 B 1) 0 L 34 T 0 55 1 s B, [ s A
A 5. A e 1 o IR SR 4.

KRRl : 2R LA T s A G AT 5 A 3R TR s KUK VA

F1 & 425 :TP311.13;R181.8 XEAREL A XEHS :1000-2367(2024)05-0091-10

DN A JR YT 2 JR R B B A A b g A 3 T A R L B b fE R R
S IR AR R JR A L A A v X R ) A () R i (S R AR 2 R BT A AR G E R EUE TS T I E
TG5O el J3E 5 24k 1 5% A L S XU 3 B K R P OHIr 2% A5 8 B R S B XS PR A T AR 352 i XL B 1 i
T3S T Al 28 A TLAE 22 A ST R ARRE TR L L A R I S A AR AR R AE O AR AL LA R

AT LA T 2224 % [RS8 58 S 8 6 T A S 0 XU By P BEAT 1 AR G BT 5, — T ThT DA % 2 B 753 2 A1 2 0T
HEOF LI 25 BG T BRI R A5 5 55— 5 TR A 24 W By A s ] e 0T SRU R R L R
PR B P A DX SR e 45 A T AL 4 Bl o R I R A2 R 00 4% 2l A5 U A P 2 () AR A R A Y
A 23 1B R 15 18 G AT I = VR 2 A 5 5 B 9 D o 3 T A P M 00 05 453 5 ik >4 i e i o 28 40
A x5 e % I T A P XU S 00 -5 00 114 AP 9 R AR 2 LV T U0 g JFG 23 (] 7 IR Ik 5 5 ) DR R AT IR
FE AL XAE Sy — R MBIk P A A 4% APk 23 5C 28 AL 2335 3l , O BAT VA T R R T 2 8 #) — I A Xk S 9 4
S R SR 45 R AR 2 0 B A0 dee /N BT L R R e U8 S T AR SR B P A B — B Bl 4 51 e AL
{FL F T 407 R 30 xR I, 2 i R A A R AR IR T P S s ) AR T %R O 3 T AR R XU VAl 2 T Y
5L,

N Fifp TR b A TR, AN SO T — Al S LA A T RS A SR T AT B R A 2 3 T A R XU PR T ik
75 38 T A DR A5 AT ) R T AR AL 9% 2 3 T A s 0] 03 S K 3l PR 3 R0 9 2 28 3 T AR AR s [l A )
Ao M 36 T 20 F R R e O I T A P XU By 47 2 3t D SR A0 5 T dal i 2 S Ak

Wofs B #5:2023-07-10; 18 @ H #§:2023-08-31.

BEE A : [ 5K RE G H ORI H (21ZDA105).

EBRBIN CEEER) R 1966 ), L b RN, BER%HI WL MR TN EREMSFRRSE . ALTAS
N A& B, E-mail : xiongli0616(@126.com.

5 B AN ST : Rl . 1B T 22 U5 B SCHE 1) 39T 28 R A 3k T AR S R KU A B 5 LD )L R S R R 4R (A R B
M) ,2024,52(5) :91-100.(Xiong Li, Wang Siyuan.Research on risk assessment of urban public health emergen-
cies based on multi-source geographic data[ J].Journal of Henan Normal University (Natural Science Edition) ,

2024,52(5):91-100.DOI:10.16366/.cnki. 1000-2367.2023.07.10.0005.)



92 AHEIFERFFRCRHF R 2024 4

1 ERSMFRIR

1.1 WHREAHXDEEEHERE TR

JRURSE Al 2 5 2 S S v XU 7 ) R0 O 65 B ) A 00 BT, 2 N A D 3R I AR AR R i L [ Ah K ik L R
PR R DG F 5 R 25 A L XY A T R 28 & T T T R XU I 5 A AR R R F 9 A T T Y RCSR O
GOODE %" R #4298 & 28 36 T AR F A RPEAG AR 1, TF & T 78 Ze Pk XU R 52 ) 974 T 2L DA i S 7 T
R4 R Z A VE.CHEN 25810 R A S 3 1012 N 45 T 36k X6t T 52 K3 el 9 74 Je e 928 5 0B 47 I 1) 3 1) 1 0.
B PN 2 PR RK S A5 DL 2 e A 00 A i T 5 78 T A AR A A R DA A I VA T A kT A A L R AR KL
I A5 AL A1 R TF (R B 5 00 3 A S B R G Bl g 2 3 A ST — S i 4 A RO e e I Ak R IR i A% 46 3
SERERY S T R I X M A% 4 o ) T BE R ML PR o P AT B T A R BUEE L BT AR SR R A R A
i 2 1 R I i 5 X e L 3 i 5 RIS i SR A7 0 5 AT R Ak L PN 58 kA S T AR 0 2 XU
TEAS BT 4 F & RS S B vt 23 Bt T AL 40 B B 23 29000 A 4 R 5080 3 38 AR AT Ry P 2800 DRSS U0 L XL
AT RUBSE DA L XU PR 5 5 3 B R R T 508 3K 2 1) XU Ak 1A 2R R T A R 1A A S R 1 A AL 38
1.2 HEEFEERAREFHTAH® I ETUEHMEHA

B 4Bk TR S UE B AR bR B R GRUGE A W 4 B 1 &R AR TR R B 22 T R A fi R
A3 AT B4 B 23 B0 L B 25 A BT 2 AT 2F F 9 1Y) B B A B 4 3 3 40 AT 0 1 = 8] 43 AT I T RE i — 20 AR 4
B O AR B AL B 08 76 AL 45 0 XU 03 B, AT A7 205 42 il 88 1 1% 185 Dijst 35 1A o Il 487 2 9 1 & A=
SRR T AT YA Y 3l o b 22 s T o B A R 4 AN TR 2 TR R A T G R R A 4R
HET AL ZHANG % 78 SIR (susceptible infected recovered, STR) Y A FL it b A A 56 #5528 F Jp
N B P NN Fe A B i ST T 2R B A KRS VRS AR A TH BRI AT AR T PR v B A% T el e 1 SR e
T 28 K5 B 22 30 AR D R GE N TR A1 5 4 8000 7 L XA R 5 07 248 3 a5 e 3R S A%
WFFE s MR 548 Sl sl 0k 7l R A0 A 5 2 0L )22 T R T S22 T R A T R ACF S 1 v 2 SR s ) R G S
20 BTG I 2 Al A AR 0T SR P b BEUIIASL 1] 051 45 J7 1 I 9% 6 A s e PR R T SR Y b 0 2 A R
It 2 [H] 43 2 S

g5 IR Y E N A 3 G i E B R E B A B R X 9 e s 3 AR SR KU i AT A3 B O 58 e
T AL RS G 1 I R 7R 0 A (B R, N M OC 2R 2 by 3 22 0 9 1 A% 0 3 3 i 2 A0 A X8 I S A R
DX 5k 2 S L () VA 3L L 52 e DR 2% R 00 o A S R AR AT B AL B RT DA A AR BB S AR R I AR R L
AL DL SCHR A oy iy 248 SRR I e S S (H Y BT K 2 E R K s A B2 T Tk AR A R A AT
A A B BN ) T AR B i AR PR A A T S AN AT AR T L S AR A DX B 92 5 — el J2 S it
i T B 4 1 G

2 REAHIDEFHXEITMER

21 ETHARAMRENRANHIESHRNEERK 5

98 RN T AR S IRURS: S5 2 T T A0 R AL A o >0 b i 22 43 R ) R, s B e KR S AR D A H
P LA SCR T A AR W7 0300 23 XU, 25 95, LS Ao JRR e N B3R s SRR XU, . 9K BT v o 0/ 21 TN 1 - 2
FROT 22 (I 2HL 18] 08 SF- X5 B O 25 09 B AR SRR T L 58 A MK SO H I 1) A3 A R R 43 e e T AR IR R L E et
B ) B BOE 2408 1) I 22 5 J5 Ml (sum of squared deviations for array mean, SDAM) , Ji ;

SDAM = > (X, — X)*, (D
i=1

AL X RS AR R 18 X A R0 S AR B T X A0 B 0 91 800 21 1% B o 2 3L AR U
B — A 52 P O 22 S 7 RN 3 B0 T A AL 45 SR B 3S 0SF 2 8000 e 22 °F U7 AT (sum of squared devia-
tions for class means, SDCM) , 348 3| Fe /N 4321 7 =X



% 5 ERh,F R T 5 R BT R AN T AT RN EH R 93

G;

Z 2

LG, R AR EGNE § AR PIEUE G, j\ﬁ!%z A JRUIR: 45 2% v 9 491 50 1) 3 (L. o 38 o AR O 254U
AL (goodness of variance fit,GVE) Xf 4 — Fi KU 55 2% % 43 7 22 EAT VR4 78 BU(E Y BB L0, 1] Hp ok g fk
I, B
GVF =(SDAM — SCDM)/SDAM. (3

AR S — DX P 8 0K IRV S5 40 S IR L 3 G, SR T A S ST B A S BT 1 (E
{14 D 22 - R, LUK 430 B B0 3 A KU 85 R T 1% AR B A qu BB 4 A 310345 S S A B 1 °F- O D 221
J7 F0 s B S 2R 7 25 06 0 BE X AR [ o0 4l s A oA e B L0, 1] PN 1B v 199 43 AL A i A 4 A 30 9 42
SR FH SR T a5 24T XU 45 b 28 5 400 43 S 11 5 S AR I 4 o B (8 P I ML 20 AP B0 3 ot 3 42 A RIS 25
.
22 ETHNFHREEINREALX T EEHREHA

G RN T AR e RS BT ) 2 3 o AL 2 > B0 A 20 I 9 SR AR A X IR A5 i 4 T, DA T AR 4 T
TR BN R A R 0L 4 XU A5 G i, R A W B A 2T R R 43 2 ) L H R B L AR AR (random forest,
RF) J& — /> 15 BE R 6 19 50 FLA ¢ i e 36 okt G 3k 4004 L B AT 28000 BT 80 A 52 0000 25 R o, FLAE DA SR A ol
B2 o] 25 E Bagging £ M SE Al T 3E— 25 A D SRR DI Rl R v AT BE B RR AT 32 26 DRI O SR B AL 2R
ARG A S 58 R A 3 T A S XU DA A AR, 00 5 Tk Sk T A XU S 4%
23 EFZEAFRITHREALEI4EEGTEAERBELSH

IR 25 AT ) 2 XoF 45 A ek DXAR G 2k S 118 32 A7 DR T Ay i B 2 55— 4 o b 3 ) kR M A S T )
Aii 1 H ARG AEAE AR R B HL R o A L R 30— 2 SR 25 ) B8 T 43 A X 28 8 36 T AR 1 s ) A AR
M HEAT IR T
2.3.1  A[HEARX

4 JRy 2% 6] R DG B 43 A3 A () 23 0] 7 5 1 b 380 = 0 5 — Ja P {7 A G0 11 AH DG M AR ST L &2 JR) 5 22 48 4
(global moran's I)ffif & 25 [A] [ A5G, How LT .

nZZW (x, =) (x, —T)

i=1 j=1

I = , €Y

EZW((I —z)°

i=1 j=1

K, n S diH XA EGW, A XEIT il Z 8] 25 AU , FH R B2 R BT Z M AR 3 E R sy v 41
BUAER i 7 AR DO B AR LI s A S T 8] 0 1) 4 1. éﬁﬁ*hé&ﬂﬁﬁﬁﬁ[ﬂ 1], IEERRZ
[i] T AF G, LS K 2 [RDAE G P B ) 5 67 (1 28 7 225 [ 67 AR DG 1 B501E B /N 367 245 1] 22 53 80K, 25 BUTE
F FE 25 [A] R R ALE. 4 )R 5 24 FR BT DL A 28 S A Sk A SR 1 R A AR A ) b B R AR AR L R X
JE BB L (H 0 2453 A0 e WP L HH 3, PRI i — 26 R T R4 T (getis-ord GO BRR JRI B 23 [R] SR 8 43 A R AIE
F0 1 A AR TR 23 (] 43 A DX, HEBR 42 JR 2 8] A 56 438 1) Jm 38 AN R
2.3.2 PO

P BT B AE T U B GE T P SRS DX, B0 BT 19 AR A 2 T O S A T B AL O R )
T e T 3 P A R AR B GRS B4 1 (¥ 50 B4 A A e T B b FH ) R A 36 AR 2 | R
.

" "
E w.xr. —X E w ..
L) J L)

G = = = : (5)

2 ) 2 _( )2
§ x; Ln § w, § w,; )]
j=1 _2 7=1 j=1
—

n n—1

A, w, AHIXKEIT Ml Z A A 25 AL, o, A AR I, 7 D S T AL X R




94 T IR IL K FIRCA RAF RO 2024 %

2.3.3 MU HEEEI R

Sk PR AR T e B SR YL S 15 5 B8 14 233 TR AT 5 BT S PR B R AR 1 0GR LA T S A B X
9o 1) 43 A B3R Bl F3 5 51T AR 45 18] 43 5 M DA B 448 7% FL 5 I 0K 8 o7 1 3 4 D00 5 A AR s ) Ay S M
6 2 N 5 25 /N T )2 (8] 05 25 16 B B 52 o AR SOl R 1R D00 4R 5 B PR 5% 58 2 2 e T A = 99 491 93 A 11 fi
BB g (R RIKK N

g=1— —, (6)

A, h AR AR E Y KB N, N AT IR TTRCR 507 Flo® 43 BIREE b AT X
AL B B T 25 s N e A X B g BOAE I [0, 1], R 88K U R 728 B9 2% i) A S e e 1) O 5
23 1) 43 St S AR SR8 B L U g (B K 3RS 2 DR - 0 PR A Sk 1 e R )

T — A )t TR0 28 m 52 A R B BRI 58 B AR A R L B R T R R X, N X, R
Y Mg EHq(X ) g (X)) HIRITEAZ BN ¢ Hq(X, N X RIFEME I ¢(X 1) .q(X) 5q¢(X, N
X)) RPN F X, X, [ 1 O 7 2 X 25 ek DX 181 175 450 114 fige g g % A )
2.3.4 BEmEAMT

A% 88 B A T A 0 Sy 3 2 R A A AR R s ) AR I A R R L R A 2 A T R A 8 i 4% S KU R T
(1425 18] 3 A5 BB ifF— 25 4R R 5905 B B0 DG 3R % 0 V6 2 MR 8 5 A T A A0 g — S R AR i 22 ) 1 B, 40 i)
TS P B 30 A 30 ) A% %88 R A, I J K T A A% 88 (AT TS SR R s DT A5 B2 A T s A
ARGy A v A ARE 30 R A T A5 RS PR A AR TE S (e sy

. - x—x. Yy —Y.
f(l‘,y)z 17 §:K( 19 1)9 7
nh”™ =1 h h

A en NN T B BB A IR K (s y) D 0 A B 8 BE BRI (oo s ) R A T 23 DL
Crioy ) FIZIEA TS ¢ A IH 1 1 2 6] 7

3 SCiESHT

ASCLL S T 2022 4 3 & 5 H 0B e 2 B G BENE  BIHEAT 43 BT, 2022 4E 3 I IT 4G, S TR e Rk
PENE B XI5 B AR 2 AR 2% 2 AR I A B 3l ok RS B, b2 B 4, & 2022 4F 6 1 1 H iR 4 i SE AR
SIEHOARAS LA 2022 4F 3 2= 5 A MBFST AW B A — & 0 E k.

3.1 HEHR
310 S B e G 1 v 1 B A

WS B H S T A g R 22 B3 2 il AR Y 2022 4F 3 2 5 H 01 A M A5 R 8 A S AT 5 2 8 AU RE
M G 3 ARG TR AR T ki S B A 0 5 v L L Ml 432K 0 k0 IR e it
B PETT CE & APT 42 1019047 1E 1) b B0 20 6 L AR % 28 (1D ~ (3) R A I R B 45 2 5 SR e B9yl 3 N4l .0~
9 NI . 10~35 AR o KU, 35 CAS 37 ) A LA B Ry v KU AR SC LA B A7 Ja e N 500 38 R T e UG, 3 T
ArcGIS 10,722l 95 1] i 25 ] 43 A 48 Bl CHLBRE S Bl S1).

3.1.2 4R EE

DR AR PR BT A 04 2 LM 5 B P L A S TR A A B 5 R AR B0 T R A S e S R e f
(N 2 2 Ll AR R OT & APT 2 E AR B s B R v i 1] M i R AT ol o3 A o
PEHL S NBENG sh a3 UIA G 12 285 & 3k 331 596 4 UK . B 4 5008 AT & Ak L R 26 . 28 ik & % |
S ATHIXE 7 AR OLE D.

3.1.3 A REERURE

N1 5 3 R L o i ek s B L 2tk 5 O A 3 T A 1 10 4% % 23R 1 R R ™ AR SR A WorldPop )

i A E 2020 4R E AR MRS BCE (100 mo 43 330 4 g 11285 BE 2 K R (https : / / www. worldpop.org/).



% 54 BB AT L RBEHIFBAMRT RANETAEFHRNEIFEHFR 95

®1 MBRHESE

Tab. 1 Point-of-interest data classification
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Tab. 2 Evaluation metrics for a risk assessment model based on random forest algorithm
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Fig. 1 Hotspot analysis of public health emergencies in § city
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Tab. 3 The detection outcomes regarding the factors influencing the case count within the community during

the COVID-19 outbreak in S city
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Fig.2 Kernel density distribution of the main drivers
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Research on risk assessment of urban public health emergencies
based on multi-source geographic data

Xiong Li, Wang Siyuan
(School of Management, Shanghai University, Shanghai 200444, China)

Abstract: Risk assessment is a crucial component in the emergency management of sudden public health incidents, and
geospatial data-based risk assessment can effectively enhance accuracy. By collecting multi-source geospatial data and employing
spatial statistical analyses such as the random forest algorithm, geographic detector, kernel density analysis, and spatial auto-
correlation, a methodology for risk assessment of sudden public health incidents in urban areas is proposed. The feasibility of
the model is validated through empirical analysis. The results indicate that the risk assessment model is constructed well by
using the random forest algorithm performs. Places such as dining establishments, corporate enterprises, and transportation
facilities are identified as the major factors influencing spatial differentiation of the epidemic. The epidemic spread exhibits
factor interactions, with dining establishments having the strongest interaction with other factors. In terms of spatial dissemi-
nation, communities located in the central areas of the city exhibit higher risk levels, showing a gradual reduction towards the
periphery, accompanied by distinct patterns of high or low-value aggregation.

Keywords: multi-source data; machine learning; spatial data analysis; public health; risk assessment
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Fig.S3 Spatial distribution of typical communities in the central urban area of § city



