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Fig.1 Regression Relationship Between the Distribution of Confirmed Cases and That of Population Flow in 2018

REERHAHITERAEZT BEEN R EET
A&/
N T PR S 8l R e R LR 1 X sk 5 il )

1.3

25 (8 1% Yl i 22 1 T LATE 14 R & B %) 7 300l R ek
YRR ZANXE . WK 2, [ 202041 A
) F s bR, 55 1 X AT S B2 00 9] P e 3



5546 5 2 W)

P25 DR A < )T DX IR N THE U 0y UGB 2% 5 38 50405 =2 1 2 1 By 4 145

KOIEAWRE 1T T2 AN NS a1k E, 7E
2020 4F 1 H , 8412 9 151) 19 >k 58 1l R 2 1) b 550 i Al
MG R, B 202048 17 55 2 B, 4 [ R 2808
23l T F A2 0 AR AL B A B2 0 R T L
M 1 75 b LA db R AR i XY R RS G 4k #]
2020 4F 1 A, BRZAD BN DV 20 A8 38 i 1) 1l [X
DA Bz Bl O 2 BB Nz e My
B AE XS (L3R 1), ok [ b A kT
(995 191 5 L AE 60 %6 LA, 55 433 191 118 Jak e % 48 g
DLV 38 000, U0 B v R A 0 R DA Bl R e
35 ELSE Y DX 32 38 N 4% T, 15 R0 e e ]

PN s ) 1 25 ) 53 A A T RE K R B LL AT Ak i AR
JE 5 G0 2R A B R IO PR R ASE A1 A 4 it R I 4
15 55 DX AL 4, I TR) 20 0] B RO B R R
%) L LK o

1400
=1200
28 1000
§ 800
= 600
£ a0
H

%”3@ R %&%%ﬂg%;%b

&Hﬁﬁw&éw&@BW@¢$§§$§%§@@9

ATRR L )

B2 COVID-19 25 1 15 3 DXAT 2 () 1 i) 53 A3
Fig.2 Temporal Distribution of Regional Trips of

Confirmed COVID-19 Cases

F£1 COVID-19#1i2 ¥% i B i X 1T 2 SR 5 3 &5 Bk

Tab.1 Proportions of the Origins of Regional Trips of
Confirmed COVID-19 Cases

. 20204F  20204F  20204F  20204F
S Pt . \ . 5
%1 52 %3 ERyE|
HoAb 45 Sl 0.48 0.49 0.39 0.50
HoAib 45 25 il 0.13 0.12 0.08 0.15
A4 P At I T 0.04 0.05 0.03 0.05
BT 0.35 0.35 0.51 0.31

2 — M E X B AT AE

fE 2003 4 1y JF 8 R il R 18 fS L A WF 5
F A o R SRS DS WNINE & i S A i
(ARSI 5087 o €7 Ny € RSB T
S 0 G 92 B A T Y DX I A R A
BT NSL.3 1 43 BT Sk B A% Yl i 92 1 A IX B8 38
SN2 31 e) BN B ) R o= OB T G o A e i)
RF A A5 DX g 17 R AR A e SR SRR R R R g
—B R, e, K R R M R O R R

M AR B 0 A B 15 A e R R B R 2 2R R
YR 42 2 A 0 HLU A 4 1 S Bk
S O 2% 11458 473 [ 00 56 A9 N T OAE sl fo 75 92 1 o
L E 7 S 22 6] R 2R B TR B A AR SO
[N el 11 N B i s DB R E e e [ 3 S
LR R AT A 0 i A B8l i T R —
WAL Y 3 DX PE 2 o BEARAT RO W BT R 1Y
PEN YR R, 5 B A RBUN AE 24 RUE B
3 M7 DX IS 9 285, 9 e IX a0 3 AT PR 1 )
T T , BT R IBUAR I 114 5 3 A8 A | Y IR A JE Ak
FHEEA T -

BAT BT TR B, T LK R iz 55 70 RS Sl e
{5 ol 55 04 397 2% R O 80 850 wT T S A o
RO DX I 5 D B S b B T IR OO, A B
TE « (1) I [R]AE BE 57, — B 4 B 1B 28 g A
[F1RE J3E , E 88 05 AN [R] 4% 1F T 381 A9 6 28 7 B A
FEOR 0 £ 4 B 5 (2) S5 i sl e 52 P SRR A B 48 I
SR B BRI S 0 R I Bl B R B O F
AE % 1) FH A 3 19 AR O 20 155 2 3 25 T P s R
UL S0 17 0 Y TR R AT A, DA T A 3 B A A
BB 5 (3) 38 i — & 51 530k m] LUK e AR e R

F A 2238 7 3.
(] B, foff T E IR O 37 5% 28 0 A0 L AT AR

A 75 25 220 0 2% 23 B 7 125 AT LS A G A AR
A R AT BRI XUBS: AT, 5 S35 5 i A8 A Bk o
IR ) A2 R B O B T AR B - (DA R
b B FEAR ORISR 36 B A AR AL L RO e
PR AT S A e, LSO BT R T 2
AR, S 38 T A5 F T B bR i 75 (2) A
P T 4% Gt 1 28 A BN B AR AR I A | B
RAEER AT E A MR R Rk
Fe 38 B 5 (3) A 7 45l B ] AR 2R T ok 25 b
MAETEANR B A F T AL 6 B A AR A A A
(4) M2 B4 308 5 AH OC I FH R e B2 52 e P /Y
HLSLAT S, BE % B ME B b S iR % R S B A2 T
14,

DL R AR SO ] LR i — gl
L P A2 T A Y DX R AR B PR SR S B
BOLE ), TR

1) AEJ 15 W BRI, A5 301955 £81] 1 A8 B 1]
DR A 8 I R AT AT R I I B R Ok b B i
U 25 1] BCHE T B IR O ) DX B 9 K O
AP 3 390 1) 75 3 Bl AT B I

2)) 38 3k L M P fH AR A A 2 101 RS I 52
PEVAR B, 4 ) DA% & bR JH AN [8) 22 3 Jy =i 1



146 ROK %2 - 5B

202142 H

O Al IXRT BB B A% A BE R A 5 I AR I % e M A
AT R S0 i 1 0 0L v R R S TR LA I SR Y
A2 18 77 2 A $ A A ] Ml DX v B w15 B Y
Mo DX K R A5 BRI ]

3) 3 gt A A A 1 N 4 43 A O 1 AR A BT 4%
8 RSN 7 RSN [T RN I NI R B
B A5 IR AP IR 1)\ 2) W A2 1] 93 A R AR
PR A 5 45 SR R AT INACAE B, 7 AN TR RUBE b DAk 2%
b X B B0 2 R XU AT B8 X A 10 A8 A 5
P

4) R >4 T RE 1T B0 BORE BE B B 5 H
4% Il B 5 5 38 9 e A TR A AU 45, 45 5 45
A LA T A By 45 5 ORI A ) R A
I

S5)MBEBE R 7 S T VT R B PRI LT BN
PR AR DO U 5 19 R B B AR e 1, AR
TEE NG 5 AT BB 7 A= 00 T XU R A E A R

X4 it
TR BRI
AT o R
/ B NI BT *f SV /

Mt RpLatial
IS
v

AR AT

K
K

T H P
Hli

ik

HuHfi

O R G e
LR 1T RN

BHX

N R 8

A

e I ST 122 T [ E——
/ B H bR /L YEE R # Ag/ il /

YL
AL

AL A

BRI PR

P03 AR SO H A TR SR SRR B AR
Fig.3 Our Proposed Decision-Support Approach

3 #HiEEEHR

31 HBUEZEEWAE

AR SR 0 BB AL AR A R OB B B
1IN R AN T B ab By =W = L NN S aB T
P HCHE AR I B ZE R UCECE | R 2k B A A R
OB S A0 TR A2 38 Ty R R B R W SE . it

Qb 55 FE A 21 5 A0 T ol BSCHE 1 AR B AL B

D) N s 2

38 o R L R T 5 8RR E O (Cappli-
cation programming interface, API) , ¥ & JE 40
“'http://huiyan.baidu.com/migration/historycurve.
jsonp? dt=province&.id="+adcode+'&.type="
direction-+ '.startDate= "+ date1+ '8.endDate=
"+date2” (1 Uy 0] 55 42 , 7] 4K 15 M\ datel # date2 Z
) LAAT B AR A Sk adeode (1) b g% 17 R Y & b 5k 2
Te) My 1) 02 HIE G B 800 L B T DR AE A% L 4 T ]
R U Bl IR ASE o 2 B0 A DU BT Y Ok B
) 35 B8 3 T g AR b, HOR R B2 1) 31T R 100
AL Ee, BLRGZ IR T 2 H Ry R B kR
B3 g oA PR A A 2% 1) RO Y 32 LA 5, ] DA
B A R ER A A7 A RN T IR 3D OC &R 1Y
i,

2) 7 [ A T A HE A AR

¥ 7 I 40 “'https : //restapi.amap.com/v3/di-
rection/driving? origin="-+olo-+ '&.destination=
"+dlo+ '&.strategy="-+strategy + '&.output="-+
format+'&.key="+userkey” (1) {Jj [n] 4% $2 , 7 LA 3k
IRWGS84 Ak b5 & T AL £ olo B 2% 5 dlo 1Y 2 %
PR G R %M AL B AR T AR I LA
K JEJBE 100 m 205 45 09 6 A2 A bR i 55 o 3 T 2% b )
A7 BUEAAS R I 78 AR A, o AR e i B2 A
AEBR TR TR I TC I8 25T, R BN 8% 428 i 4
PEATHERE AR T, U T A B i 2 2 80T 5
32 2XBEBAXNBKESHNBE

I H 1 ) APT RN BE B |, i 36
fE DX B i X ik e W E S 2 8. T
ES N g IRy D DO WIE B2y O NS o
N R B A2

DA B RS H

O B A B B R RAE M. X T B IR
ZokUlL, KAl e b ik = MK 4 et T
2 MR R R B R AT A kA . RN, e R T
NI /NS K S Y/N R R UM P SRR e
FLAT IO 7] 7 2 050, X 3% 28 Wl 1) V5 A 5 ) 32
SRR R B N B RS R L2 .
W, AR S0 32 R AT 20 o R BURI A5 B AT fe ok
WEBEESE ., X TH -2 HHAITC, N
TIEX S 4.

P o = E

WXt (O,D)
R, (0,D)X £1(d(C,0),d(C,D))
(1)

C(O)XN(O,D)X



5546 5 2 W)

P25 DR A < )T DX IR N THE U 0y UGB 2% 5 38 50405 =2 1 2 1 By 4 147

T, Py RN R B 2820 B 28 3 12 7] RE 36 LAY
S C(O) T O BLA /Y 112 9k ] 206
N (O, D)y Wl li O B3R T D 1 8 A HE i 20 32t
R,y (O, D) A2 % 58 38 JF b7 09 L) 5 d (C, O) A
d(C, D)5 C 3 5 M2 S i AR IR R . Ik
HiXF (O, D)Wl 2N O 2 D 23 B 4 77 B% 42 50h
B2OH DA CHLL()FRRMGE O BIL S
D B iR % J& 5 e Ch &%

TE Gk 2 5 He 1Y SR B Y 1 0L, 25 I SR
[23-25 ] v %t 4 1% 38 Hi 4 B30 45 A OG ) 82 14 BF 58
RARGE
0,d(C,0) <<400km U d(C,D) << 400km
}1,4(0,0):>400knuwd(c,D):>400km

(2)
TE 5 HOR 404k 1 23 A b 3 T S B RUBE I 8
] BA5T C, 7T i By 2% 8% 5 B0 4 1 22 F 1 O X
IV E

1=

R%chﬁEEEQ%ADMﬁmMEﬁ%
0. CURTEAE I K it
(3)

DT BE 7 M 8 R A 2% b A B B ) REE

2) BRI AR BB

PR SHUNE XL JEPE R €K 2y
uli i, TR A 5 B ofe 2 AT REAE 81 45 b A8 AR
FFAEA R AR5 P R AR . R, AR
T E R YA B L AP ) R R AR
BB NI e RNl i g X
SR

Py = C(O)XN(O,D)x

HERT WA (0,D)
Ryy (O,D)Xf.(NT(O,D)) (4)
N, Py, TR iR % 284K B5 51 % 4830 1% b ] g i
B FEM 5 Ry (O, D) IR TT O BT D i) 8
N HBE U 3l it b gk B 2SS 38 I W e NT (O, D)
OB D I H B B OB B Tl R

THE CNAFEE 5 /£ () FRm PR K O B2 53 D ik
BRG ST CIEu . B
£ =NT(O.D)" (5)

33 HRMWIE

PL 2020-01-28 24 K 28 A1 19 #5 Hi 5 12 95 1] 5L
It Ry 051 ok HE SR E G 1 — 20 R R L MR ST P
e IS Il = RN T R R 23 TR 1 I NSl S
10 H A NS A fl Dl o X T8 B A2 S 4L
F T i 0 4 R (0 S ik e B A RN 2 R B
P A I Py 340, LT AL IO S 80P, —

D CLOX N (O, DA T B A2 H LT A

FEW s H A 38 D S B R AE . 4y e
Z [R5 B A2 30 FE AR I 0, A8 I B
AT o5 1) N B L R 3t B0 R R U M s 191 45 B
X} 3 J] I 45 b S B o i) N B Y Pearson 8] 5 77 ##
FE 25 B AR IR B RD Bk B S BV S 2
HIEH A EHNARIE TR, 58RIT .

DAL S8 B ol i 2 5 ik, X B A7 )
PG THE N, K

N, = —0.978N, + 0.012P, — 14.215  (6)
HgeE® R R =0.802, brifE iR 25 4 144.32,

2) 5] A B S Bt X B A 0 B0 Ak 3
N, W«
N, = —0.964 7N, + 0.018P, +

4.77 X 10 7Py +

2.23% 10 *Pyy — 11.9709 (7)
Heg 2R =0.862, brifE iR 22 4 101.10,

55 kB, A 1 A )5 S 3 8 S 9
B B A OC O R X T e S S T
Hb DX SR BRUAY) B ™ g A R A OC s P 5 3
Je i B N B A BN R OG5 B AT I AR
S50 — 20 IR B, FE B B VR B R S 50
] =1 55 70 g ¢ B B B T, R P B HE W i2 B)
AR T O B AR LR 3k T 0 5 e A Bl T B ORS U
b T 5 1 B A% A

4 % iE

AT T COVID-19 #2140 1 v [ 1) %
AV DU AN AN [5] B 45 5K s T 4% M RE 1S e I A 4 L 4
H 7 2 17 R ST T 92 15 S B 23 A A D L B 4 B X
Sl A A BAT B S R T T IR 55 AR
By 3 15l 55 69 RE U 2 B 5 Ak T R R 3T
ZA G R AL T M PR B A A e 11 52 ) 4% 0 8l o L
AT R RE R A8 M BT R U 3 K8 X 1 1
DX I A A A — R B R BR A, 75 B A B
Ay 3 B S G o R A AR T HORE AL, DT S 4
e T B A P IR DKUY R R 5 A G S L 4R
T — R RE S AR e BB Ja TV BN A A R
JE b JR T RIS Ak 1 Dk RS H I me) RN RE I B
X PR SEAT R B e BB AR o HE— P RSO
TSI NTE L 3 B AR 0 O BEBOR Oy s, Ol i
[ U3 73 A7 B 0E T 51 AN R B 52 B AR 4 B i
P2 e R B Y PERE AT HEEAE T



148 VRO NEE S X S CI N A 2021 42 H
[8] Li Xin, Zhou Lin, Jia Tao, et al. Influence of Ur-
z % X m ban Factors on the COVID-19 Epidemic: A Case
pi : s
(1] ERDABREZNS. ME11H 25 0 24 153 5568 Study of Wuhan City [J]. Geomatics and Informa-
AR 5 75 I 4% 9 R RS B LOL ). hitp://www. tion Science of Wuhan University, 2020, 45(6) :
nhe. gov. en/xcs/yqth/202011/d721ef339131458697 826-835 (2=, FIMk, 873, 45 . Wi HEX COVID-
lede438f0aa269. shtml, 2020(National Health Com- 19 BE 15 1 5 1y PRspltti R il L], DR
mission of the People” s Republic of China. Latest - {7 B RHERR, 2020, 45(6) : 826-835)
Updates on COVID-19 Epidemic as of 24: 00, No- [9] Feng Mingxiang, Fang Zhixiang, Lu Xiongbo, et
vember 25th[OL]. http://www. nhc. gov. cn/xcs/ al. Traffic Analysis Zone-Based Epidemic Estima-
yqth/202011/d721ef3391314586971cde43810aa269. tion Approach of COVID-19 Based on Mobile Phone
shtml, 2020) Data: An Example of Wuhan[J]. Geomatics and In-
[2] ShiXing. Urban Form, Urban Ventilation and Aero- Jormation Science of Wuhan University, 2020, 45
sol Transmission of COVID-19 Virus [1]. City (5): 651-657, 681 HAA, Jr&itf , Mt 5.
Planning Review, 2020, 44(2), DOI: 10.11819/ A8 38 3 X b B9 COVID-19 I 25 37 BCHE A 7
cpr20201611v (AT . ki JB 45 Ik 117 388 X\ 15 395 780 Pe LRI A BT, BRIKF 22 5 BB F L,
AR 55 4 1 G S [T, BT AL 2020, 44(2), 2020, 45(5): 651657, 681)
DOI: 10. 11819/cpr20201611v) [10] Chen Xiaohui, Liu Junnan, Xu Li, et al. Construc-
[3] Zhou Suhong. Planning and Governing Space for tion of the COVID-19 Epidemic Cases Activity
Safety and Health [J]. City Planning Review, Knowledge Graph: A Case Study of Zhengzhou City
2020, 44(2), DOI: 10.11819/cpr20201623v ( Ji % [J]. Geomatics and Information Science of Wuhan
o7 dE A g s AR SIS 0], BT A University, 2020, 45(6) : 816-825 (BRI £, X1 {2
2020, 44(2), DOI: 10. 11819/cpr20201623v) fili, #Rar, . COVID-19 95 B 1 2h iR 1 36y it
[4] Tang Yan. Challenges and Responses of Communi- —— RURBINTT R ) [T, dBOR 2224 5 B R
ty Governance in the Prevention and Control of Novel Jit, 2020, 45(6) : 816-825)
Coronary Pneumonia: From Perspectives of Urban- [11] Li Deren, Shao Zhenfeng, Yu Wenbo, et al. Public
Rural Planning and Public Health [J]. Nanjing Jour- Epidemic Prevention and Control Services Based on
nal of Social Sciences, 2020(3) :8-14,27 (FE#E . Big Data of Spatiotemporal Location Make Cities
S il 48 928 A7 By 45 v i 4 IX3E B PR SN R L 3L T & more Smart[J]. Geomatics and Information Science
M5 AT AEMAT]. e SR 2, 2020 of Wuhan University, 2020, 45(4) : 475-487, 556
(3):8-14,27) (B84, BRPRWE, T 3ChE, 55 . LT b2 7 B K8
[5] Li Yingsheng. How Social Forces Can Orderly Par- iy 28 ey i B i IR S5 i B = L] R
ticipate in the Management of Major Public Health AR 5 BARMERT, 2020, 45(4): 475-487, 556)
Emergencies [J]. Jowrnal of Social Sciences, 2020 [12] Liang Ze, Wang Yueyao, Sun Fuyue. Geographical
(4):68-76(Z=4A: . & hEMA S 5HE ke Pattern of COVID-19 Incidence of China’s Cities:
B N F T A s B —— L T e i e A B Role of Migration and Socioeconomic Status[J]. Re-
SEERAITSET]. R, 2020(4) :68-76) search of Environmental Sciences,2020,33(7):1 571-
[6] Zhang Guohua. Inspirations for Modern City Develop- 1578 CREE, AR IhE A . T EI8TT 38 el il 48 ¢
ment and Effective Allocation of Public Services[J]. AR ML B A AG S5 AT 54 S 23N E W
City Planning Review, 2020, 44 (2) , DOI: 10. semg[J]. BERERESY,2020,33(7):1 571-1 578)
11819/cpr20201627v ( 5k FEl & . AR 3k 77 % & 5 7R [13] LiuYi, Li Yuan, LiZhuoling, etal. Diffusion Charac-
5 Ak 55 A s & R 2020 587 A4 55 1R % 7 teristics of the Corona Virus Disease 2019 (COVID-
fifi 46 98 R B ERATT]. W HLR], 2020, 44(2), 19) Outbreak in Guangdong Province [J]. Tropical
DOI: 10. 11819/cpr20201627v) Geography, 2020(40) :367-374( X% , ZE ¥, B
[7] Zhang Liying, Li Dongchen, Ren Jingli. Analysis of R, G OFR IS TET AR Y BARRELT]. A
COVID-19 by Discrete Multi-stage Dynamics Sys- A B, 2020(40) :367-374)
tem with Time Delay [J]. Geomatics and Informa- [14] Li Jianjun, He Shan. Population Movement, Infor-

tion Science of Wuhan University, 2020, 45(5) :
658-666 (KR, R, ME5FH . 2B Brsham
W 3h J1 2 A 1 COVID-19 45 4% 43 B[ 1], Bk
AR A5 BARFE MR, 2020, 45(5) : 658-666)

mation Dissemination Efficiency and Disease Con-
trol: Evidence from Corona Virus Disease 2019 [J].
Journal of Central University of Finance & Eco-
nomics , 2020(4) :116-128 (ZE@ %, ff1li . A ¥



5546 5 2 W)

P25 DR A < )T DX IR N THE U 0y UGB 2% 5 38 50405 =2 1 2 1 By 4

149

[16]

[18]

B A5 B AL B RUCR 5 A By 1 —— 5 TR AL TR
& (COVID-19) B IEHE [T]. o g WF 28 K 2 = 4,
2020(4):116-128)

LLi R, Pei S, Chen B, et al. Substantial Undocu-
mented Infection Facilitates the Rapid Dissemination
of Novel Coronavirus (SARS-CoV2) [J]. Science,
2020, 368(6 490): 489-493

Tian Huaiyu, Liu Yonghong, Li Yidan, et al. An In-
vestigation of Transmission Control Measures During
the First 50 Days of the COVID-19 Epidemic in Chi-
na [J]. Science, 2020, 368(6 491): 638-642

Yan Zifeng, Zeng Zhigi, Wang Ke, et al. Modified
SEIR and AT Prediction of the Epidemics Trend of
COVID-19 in China Under Public Health Interven-
tions [J]. Journal of Thoracic Disease, 2020, 12
(3):165-174

Lauer S A, Grantz K H, Bi1 Q, et al. The Incuba-
tion Period of Coronavirus Disease 2019 (COVID-
19) from Publicly Reported Confirmed Cases: Esti-
mation and Application[J]. Ann Intern Med, 2020,
172(9) :577-582

Zhang Xin, Lin Hui, Zhu Changming, et al. Spatio-
temporal Characteristics and Dynamic Process Analy-
sis of Epidemic Diagnosis Time of COVID-19 at
Early Stage in Chinese Mainland[J]. Geomatics and
Information Science of Wuhan University, 2020, 45
(6): 791-797(5kHr, MRIE, RK M, 2. COVID-19
922 1 L S0 e [ A A2 6 () ) I 23 R AR K gl A AR Ay
BTl sRBUR 24 - 5 BB, 2020, 45(6)
791-797)

MR TAENEZ G2 P s 20204E 2 A
17 B3 & A 22 30 98 5 [OL]. http://www.
nhc. gov. cn/xcs/yqfkdt/202002/112a62d10c2a48c68

[21]

[22]

(23]

[24]

95cedf2faeabelf. shtml, 2020(National Health Com-
mission of the People’s Republic of China. Updates
on COVID-19 Epidemic: Transcript of the Press
Conference on February 17th, 2020[OL]. http://
www. nhe. gov. cn/xes/yqfkdt/202002/{12a62d10c2
a48c6895cedf2facabelf. shtml, 2020)

Liu Yalan, Yan Shouyong, Li Xiaowen, et al.
Study on Population Migration Characteristics in
Mainland China and Its Applications to Decision-
Making for SARS Control [J]. Journal of Remote
Sensing, 2003, 7(4): 273-276 (X3 i, A <7 &, 2=
NS AR TP P BN T B A TR AT Y K AR
SARS 45 il 25 WL gk 3 b m i (7] 38 A i
2003, 7(4): 273-276)

Yang Hua, Li Xiaowen, Shi Hong, et al. Fly Dots
Spreading Model of SARS Along Transportation
[J]. Journal of Remote Sensing, 2003, 7(4) :251-
255(f, AN, %, 45 SARSHAGH MK
SRR ], ISR, 2003, 7(4):251-255)
Rong Li. The Organization Modes of Transhipment
of Long Distance Passenger Transport on the High-
way[D].
2015 (SR B . oy T 2N K 3 2 8 2 T i 20 U X
WEFELD ] AR - P4 e 5038 Ry, 2015)

Xun Rong. Study on Road Passenger Station Plan-

Chengdu: Southwest Jiaotong University,

ning Based on Urban-Rural Integration[D]. Xi’an:
Chang’an University, 2010(fif5¢ . JETF I S Kiz —{k
i B S E R T [ D). P22 ARG R, 2010)
Wang Jincheng. Research on the Organization of
High-Speed Passenger Transport Based on Node
Transportation [D].
2002( £ 43 . BT 45 w8 i Y = % 08 22U IR
AURFFELD ], KH: KRHEK S, 2002)

Tianjin: Tianjin University,

Supporting Epidemic Control with Regional Population Flow Data and

Nova Transportation Data

ZHAN Qingming' FAN Yuli'

ZHANG Huizi'*®

XIAO Kun?

1 School of Urban Design, Wuhan University, Wuhan 430072, China
2 Wuhan Geomatics Institute, Wuhan 430022, China
3 PowerChina Zhongnan Engineering Corporation Limited, Changsha 410014, China

Abstract: It is imperative to prevent interregional transmission in the early stages of an epidemic for both

controlling the epidemic and ensuring socioeconomic stability. The premises of such exercise are knowing

the present and upcoming spatial distribution of any existing cases. During the coronavirus disease 2019 (CO-

VID-19) epidemic, researchers have used location-based services data to extract the origins and destinations
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years, with the development of hardware, data sets, and algorithms, stereo matching methods based on
deep learning have received extensive attention and achieved great success. However, these works are
mainly validated in close-range images, and the evaluation on remote sensing aerial images is scarce. This
paper reviews deep learning methods for stereo matching, and selects five representative models, such as
GC-Net (geometry and context network), PSM-Net (pyramid stereo matching network), GW C-Net (group-
wise correlation stereo network), GA-Net (guided aggregation network), HSM-Net (hierarchical deep ste-
reo matching network), and applies them to a set of open source street-scene datasets (KITTI2015) and
two sets of aerial remote sensing image datasets (Miinchen, WHU). The various networks are analyzed,
and the performance of deep learning stereo matching methods is discussed and compared to traditional
methods. The experimental results reveals that most of the deep learning methods exceed the classic semi-
global matching and had a powerful generalization ability on cross-dataset transfer.
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of travelers and thus analyze the spatial distribution of the epidemic. However, these data can only provide
positions of long-term stays of travelers, but not short-term stops and the vehicles they are taking, which
are also common spaces of transmission. Hence it is necessary to introduce online transportation data such
as route recommendation and train tables to characterize the route taken by interregional travelers when
evaluating the distribution of existing cases. We propose an approach to support risk evaluation of regional
epidemic spread and regional transportation control, aiming to improve our spatial governing capabilities in
face of an epidemic. It involves estimating outflow cases using recent population flows and previous compa-
rable flows, projecting the probable route they will take using online map route recommendation and flight
calendar/train tables, locating short-term stops according to the projected routes, and thus formulating
transportation restriction policies to lower further regional transmission. The key and distinct step of this ap-
proach is to locate potential stops of regional travelers, which is achieved by combining the proportion of
transportation mode choice and minimum time strategy. The effectiveness and necessity of introducing
probable routes are verified with active cases data, population flow data and transportation data in January,
2020. Results show that introducing anticipated short-term stops significantly improves the fitting perfor-

mance of population flow data to spatial distribution of active COVID-19 cases.

Key words: population flow; regional transportation; epidemic control; decision support
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