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BACKGROUND

The Pandemic

5. which has lasted for more than one year, had tremendous influsnces on social, economic, political aspects (1. It seriously threatens world
public health security [2]. One half of the world’s population has been required to stay home as much as pos: he uncertainty of the disease and the
social disruptive measures sucl jowns and quarantines have increased fear and anxiety among peoj Ja] which leading to a series of physical and
mental problems such as post-traumaic siress disorder, depression, anxiety, panic disorders, ohavioral disorders (4], cardiovascular and c
dysreguiation 5], Actuaaly, The metropolis already bacal fhe Incubators of epidemics with the urbanization process (6]. The World Health Organiza

prociaimed 8 apldemics o be the pubhc health emergenciss of internalional cancern (PHEIC) in this decade [7]. Bl Gatss said in @ public sposch TE
Greatest threat to humanity in he Riture 1+ e pandemic.”(8]. Therefore, Reasearch about the epidemic is very meaningful for now and futur

?q; Urban Open and Green Space

Urban open and green space (UOGS). which means amenity space with high quality and maintenance, including green space. urban gresnery. open space.
public garden, parks, etc [9]. It is strongly connected with human health by ssiting it as an effective tSo for planning healthy cities [10]. It can bs used to pre-
ent the occurrence and spread of infectious diseases in daily life, slow down the spread of infectious diseases when infectious diseases occur, and restore
People’s physical and mental health after the epidemic. Specifically, Researchers indicated the presence of green elomenis could increase the public's atten-
s level, and have restoralive sffects on humans [11]. A series of thearies such as stress recovery theory (12}, biop!
s rostoraitive effect [14]. O o epidemic.oreen sellings fachliated soct
seful to hbnos o heaith boicatso provide a safe outdoor
of green space is significant to human heaith, especially

sepauhon and indirec

public social demands. during and after the epidemic [16]. On thr other hand, the Vie
Tental hedlth [17], As for the period after the epidemic, the imporiance of access (o green open spaces that are interiaced throughout the bUilt-up
highiighted by a rise in pedsstrian activity in city parks, peri-urban fores, and protected areas after COVID-19. In Wunan, after covid, people are Thore willing
1090 to green space near communities rather than central green space (18]

@ Epidemic and Wuhan
During Lockdown

Fig 3. Han Street during
the lockdows
{rotrieved o gty
10.com.sg/zopin-
lona/viowsiator
1y20200131-1025120)

Fig 4. Outside of a hospi-
tal in Wuhan (retrieved

hitp:/inews.youth.cn/shi2
02004/t20200408_122761

Unblocking

Queuing for nucle-
ic acid testing in Wuhan
(retrieved from

nhubei.com/-
content/2020-05/16/con-
tent_13049936. htmi)

Fig 6. Wunan University
(rotrioved fro

tps:
qiu. comlg.nmuzm.
joHJILL)
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Fig 2. Wuhan Map
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Fig 7. Usage of Urban Open and Green Spaces in Wuhan ( May.2021)

METHODOLOGY

% Data Collection
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Pearson Correlation Analysis

bt

The test stalistic Pearson's corrolation coeficient assesses the ste-
2" association, bstwen two continuous variables: Be
n the concept of covariance, it is recognized as
e best approach for quantlfying the relalionship betwean variables
of interest.The Pearson product-moment correlation coefficient (ab-
breviated as ) is @ messure of the sirengih of a linear relationship
n two variable:
pclose 100 : means there is not a significant linsar correlation be-
tween x and y in the popul
p significantly Gbrent hom o means there s a significant correla-
tion between x and y in the population.

patial Regression Analysis

The spatial lag model (SLM) and the spatial error model were two classic spatial
SLM:y = pWy + XB + ¢

y: dependent variable vector; W: spatial weight matrix; X: independes

@ Moedel Selection

The appropriate estimation model was chosen from the least square esti-
mation regression model (OLS) and spatial regression models t0 avoid es-
timation divergence caused by spatial dependency.Moran's | and p value
sed o choose between spalial regression model and the least
Square estimation regression model, Ansi suggest that the least square
method should be used (o estimate fhg regression cog t at first, then
o LM-lag, LM-Error. Robust LN-iag. Robust LM-lag could
b compared 1o chaose betw
[19]. According to this criterion, OLS/SLM/

EM could be selected

are the follows:

models (EM).
m
variable matrix; p, B: coefficients; ¢: independent and identically distributed re-
or.

sidual vects

SEM:y=xB+e, €= AW +p

y: dependent variable vector; W: spaial weight malrix; X: indopondont
den

tand identically dis

(2)

soafflzients; &: spatlal-dapanden reaidusl vaciar; i Inde-
ual

varisble matrix; A
buted res

een spatial lag model and spatial error model.

Data Collection

OLS | SLM | SEM Results

Variables  Units. Min ‘Max Mean Std.dev. Table 3. Ducllvnvu statistics of var The descriptive Slallillcs hr the .
ables (N=8). COV (COVID-19 cases den-  variables are showe POSTIVE CONTRIBUTOR: N ATIVE CONTRIBUTOR:
sity, COVIB13-conmod cases per unit earson cone!al on high level of factor increase COVID-19 density h level of factor could decrease COVID-19 density
— of land area, people/km?), GDPA (GDP analyses were used for showlng
cov people/km?  0.422 183210 47102 61695 per unit of area, lOSRMBIkm’) BUP the strength n'r association bi
o (Built up proporiton, (Park area  tween each of these Contributing
GOPA  10%RMB/m' 0366 50495 10318 13525 pe eommuniy) oFp factors and the COV (confirmed GDPA BUP PAPC wLP
P . 0080 0915  oA31 0310 (Open Fo a proportion. 0IVD-19 instances per unit of
(Wetland area nmnnmon P (W.nler area)
PAPC m? 1029 4018.55  1006.26  1240.734 area proportion, -), GP (Grass area pro-
/community portion, -), SP (Shrub area proportion,
’ [
oFp - 0007 0170 0059 006
OFP (GP) WP E—— (SP)
wie - 0003 o011 0078  0oss
we 0025 o041z oma om0
o - 0003  ooss ooz oon2 Fig 10. Negative and Postive Contributors to the COV
P N 0001 o018 0007 0.005 le 4. Regression table ollhu di Ivlbullon nl COVID 19 confirmed cases llI assocli!' with related factors. COV' (COVID 19 cases density, COVID-19 confirmed
cases per unil of land area, s Domestic Product B/km?). Up proporion, -, PAPG per com-
2 lcommuniy). P (Gpon Forost area praertion. 3. WLP (Walland-ares properion, . WP (lia roperion, ) GP (Grass srea properion. . 5P
(Shrub area proportio
Pearson Correlation
between factors
Dependent Variable: COV. nr qus (urban open and green
oLs swm SEM spaces) to the COV (the number
© 12 o000 CONSTANT 1,975 (0.934) 1872 0877) 7470 (0.069) of COVID-19 confirmed cases per
2 Pearson'sR0922 b Pearson's R0.829 oo | © qPeuonsR=008s GOPA 2.421(0.017)* 2555 (0) ** 2321(0) unit of area) are showed in the
so | Puakecon . 0015 oo P vake-0.013 oo 11,588 (0.039) - 1005520 07651 0 Table 4. GDPA, BUP were posi-
o 300000 & PAPC 0019 (0022)* 0020 (0) 0.020(0) tive contributors to the COVOC, it
- indicated that high level of Gross
H g 25000 orp 378.724 0.107) 35595 0.000) 346628 0) § §
§x g . Domestic Product per unit of area
N . oo | we ~159.016 (0.576) 69045 0649) 19785 0) and bullt-up proportion could in-
oo ———a we -157.071 (0.106) B -166.233 (0) ** crease the COVID-19 cases den-
2y s = b . - o Soroossn sz sl Moanuhle. PAPC. WLe, W
. ave significant negative effect
o 000 - - P 160.4 1 11.207 2) 7.1 1) o
o Py 1w 150 w o 0 1w 150 w s £0409 (0951 11207 (0562) 97199(0891) on COVCC, it implied that the in-
cov cov o 01930192 -2430(0) creasing the park area per com-
[ 076 o978 1.000 munity, wetland proportion and
(a) (b) () Log likelinood -47.859 472181 -41.563 water area proportion could
Akaike info criterion 13.717 114.436 101.165 reduce the COVID-19 cases den-
sity. Among the factors of UOGS,
Fig 8. Pearson correlation analysis for the influencing factors to the COVID-19 confirmed cases per unit of area. (a) GDPA (GDP per unit of area, 108RMB/km?), Schwarz criterion 116.802 120086 10625 OFP presents the positive rela-
) Bl It up proportion, -), (c) PAPC (Park area per community, m2 /community) Lagrange Mulipler (1ag) 09562 (0.328) tionship with COV, it suggested
Robust LM (lag) 33261 (0.068) that the open forest proportion
Lagrange Multiplier (error) 3.3426 (0.017) " might increase the COVID-1
LM (e N 57125 (0.036) - cases density. GP and SP ?Isﬂ
have impact on COV, but it's not
ial Distributi i significant. This research studied
Spatial Distribution & Model Selection V118 danerty i rotation
~, to urban open and green space
’{\ < ® The spatial distribution of different e in Wuhan. Spatial
\ level of Ci nfirmed COVID-19 regression analysis was used as
s y — cases for unit of area) is showed in the approach. In the and, this re-
/ k B the Figure 9. Ths Moran's | valus of . search indicated that Urban open
N VAT {0 asses: bV @ d) o and green spaces has effects on
7 (indica 2 COV In Wuan - @ COVID-19 density, the COVID-19
PR was spatial autocorrelated. Anselin ours atributi i
suggest that the least square method d o :'s"::’“""" in “"“‘;”" . voes
should be used to estimate the Use shrabe bo keep as been measured in the mean-
A ion coefficient at first, men the PRy el ;".::.{‘-’.'w PR i ‘the distance. time. These studies may provide
- significance of LM-lag, LM-Error, useful information for urban de-
Robust LM-lag, Robust LM-lag could y ¢
: be compared {o choose betwoen spa. Rapid medicat acess velopment.
ial lag model and spatial error model. Residentiat 7
. (Ansefin, 2008). According (o this - N
N erion, the SEM (spatial error model)
N was selecte
L - ————— Open space wsed for
. e e R
~J 13 otted Lines to
Fig 9. Spaial distrinution of COV in Wahan, GOV (COVID-19 confrmed cases per unit of aea. pecplefkm) Adminisirative divisions: 1 (Caidan Distict). 2
(Dongxihu Di nyang District), 5 (Hongshan District), 6 (Hu ict), 7 (Jiang'an District), 8 (Jianghan District), 9 (Jiangxia Fig 11 The Possible Usage of Urban Open and Green Space in the Future
District), 10 (Owaoknu District), 11 mmnshan District), 12 (Wuchang Dnslm:l) 13 (Xinzhou Dnslm:l)
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