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Abstract: Emotions and moods are essential components of mental health indicators, reflecting
a person’s psychological state and well-being. However, mental health issues are prevalent in our
country, with many people not meeting mental health standards, which calls for attention to be given
to mental health, and one way to do that is through creating a pleasant built environment that can
significantly improve people’s emotions and consequently improve their mental health status. While
a pleasant built environment can be beneficial, its traditional research methods, like questionnaires,
are often time-consuming, laborious, and non-immediate. However, with the development of big data
technology, social media information has facilitated the study of the relationship between residents’
moods and the built environment, which has some immediacy. This method has opened up new
possibilities for studying the built environment’s impact on emotions and moods. To conduct this
study, it firstly obtained relevant built environment data and sentiment values of the microblog text.
It used Tencent Cloud natural language processing technology to identify the residents’ sentiment
in the microblog data of Wuhan city in July 2022 and derive the sentiment values of different
microblog sending locations. It also used the POI and AOI of Gaode Map with Google satellite
map information to obtain the green space rate and building information. Secondly, it analyzed
the spatial distribution characteristics of different types of emotions and summarized the areas of
concentration of positive and negative emotions, respectively. In addition, we used the most basic
administrative unit in China’s administrative division, i.e., community, as the unit of analysis and
used the geographic probe to determine the built environment characteristics that have a relationship
with the microblogging sentiment index. It classified the unit of analysis into seven classes according
to the quantile of the built environment. This helped us determine the built environment’s impact
on emotions and moods. The results of our study revealed that Wuhan residents’ emotions are
positive overall, with positive emotions mainly distributed around attractions and leisure-related
facilities. However, when the density of science, education, culture, corporate enterprises, and
medical facilities POIs in the community is increased to a certain threshold, residents” emotions tend
to decline. This highlights the importance of having a balance between different types of facilities
in a community. Furthermore, it constructed a mathematical model of sentiment, community
green space rate, and occupational and residential relationship index. This study highlights the
importance of studying the relationship between the built environment and emotions and provides
recommendations for improving emotional positivity in communities. The findings showed that
when the community green space rate was around 39.3%, the average community sentiment index
situation was low, while the occupational and residential relationship index was inversely related to
the microblogging sentiment index. This highlights the importance of green spaces in communities
and the need to balance occupational and residential areas. To improve residents’ emotional
positivity, it recommends increasing the green space rate in areas with high green space rates, such
as parks to improve emotional positivity. In addition, the daytime vitality of suburban communities
should be increased by balancing transportation, reducing commuting distances, and increasing
infrastructure in lagging communities to improve the job-to-residence ratio to increase residents’
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emotional positivity. At the policy level, the number of POIs in the central city can be reduced by “reducing the burden” in order to relieve the pressure on

students and increase their emotional value. In conclusion, emotions and moods are essential components of mental health indicators, and a pleasant built

environment can significantly improve people's emotions and mental health.
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Fig.1 distribution of Weibo data and coordinate distribution within the study area
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Tab.l example of Weibo text and result feedback
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Fig.2 distribution of microblogging sentiment index within the Third Ring Road of Wuhan

(background image from Resource 3 satellite image)
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Fig.4 box plot of community sentiment index

F2 AFwl, REULPOIZE S A 5 E7ARMERME

202355280/ 2B N\ BRI E = H)/027

4d) Fosbesg K ZZEPOIRRE (Kl4i) , Hidr sy BITELk i 55534] | 52
HAEPOIE E S 42H | /A Fel i 7K FRISPOIH LA, T E 2515 K5 4K
(B AR XU o SR AR 2 R AN A LSSl | ARt A # T
PETHE LB . BEE TSRO LSRG, 4+ X A% 2546 5L
I RS R AR RS AU A B O R A5 (1 4b) it IX
AR (Kldc) o XL 5 ZRHEHORT A SR8 BE (484 ool A Jes B
154 ImER . BEETER O BB, % 2516 SR B i
BRI S B0 P8 I s/ NI RS A S AR 5 A H] 4l 2K POT
B (Elaf) | BRITIRIEZEPOIE L (Kl4g) | BHEULEPOIR A (K
4j) , HAGL IR AE— BIE )G, BEE POLR RN, 1117 44
HOBE Z 0N SRR Il BEYT . 2 A SR e b 4 DX R 15
g A i A S S IE s IR I PRVE R, A BRI Bt AT
R 18 26 B P B AT PR HEVE T, (LA 22 (033 S0t X155 28 AR M A £
TR TESAHSEA G T IR S, AT A A Rl 2E R AEPOTER
AR ALK, ) BRSO R B S XU A ]
{H)5G, B VA TAES BRI, AR IR 3R,
PR IL TG (R2) o MR IK (Ede) | Mg 25POI ([El4h) %
JEE VUit 7 L 0 T T AR A 3k 8 B IRRI P 21 1 i ke J
R LA 52 I AN

23 HRFEHIEHSEME, REXRIBHNER

535 ST A BRI 245 114 73 S B R~ 0 i i 38 M e e O T
G BR, SEHUCR AP IEE, Hr T RCAB R T b, Fdarh45 41
FEXAE BRI E S R A —E S NI FTHE R,
2brfit X R P S G R IR EUF ARG RS TR G &R,
PRI 43 91K FH 300 5 T 5 — e vk mNE ) 2 A X1 8 4505
LR MR G R AR RO R A R B, SRR A T IR S 1
BRI anTE 5a 5 FEISOT/R o 76 5Bt Bl , BRSO 23 B dsitd 7
THSCARREA BGE DA BRI, #E T RIAR SR NS e 5 1R Sd B
7R, HUUE RBUEA e Tt

FEIX I 2848 505 4k M R R BCFBEALE Rl y=2.493x2-
1.959x+0.8446, P5E R FUH HM0.48; FLIX TG 2515 LS URE 5 R A E
PRI R y=-0.3599 x + 1.015, Y REUE 045, HHAZHS 1L
SUEANSC R A AL TR, 41 DX R TR Sk b/ NT39.3% 0, 4t
D17 L Bt 2 b S R B T 0, FESk bR 139.3% 0, #H X 1% 24
TR BE L 3t S (38 T8 0 00 RV Lb A s, b X% 2548 BOHAIG, BR
15 RSB R, A IX A LR R ZRR 150,36,

Tab.2 company enterprise, science and education culture POI density quantile group 7th group of microblogging samples

[ZALS'&N “Positive” 7341 “Neutral” 73740 “Negative” 734 i 28 W

IR “Positive”: “Neutral”: “Negative” : “Sentiment”:
0.00244487 0.0002261 0.99735904 “negative”

HA AL B A RE R T) “Positive” : “Neutral”: “Negative” : “Sentiment” :
0.0509725 0.17775431 0.77130312 “negative”

FFANESA AN R 7 R FE T R [ SR TR — KA F45 1T “Positive” : “Neutral”: “Negative” : “Sentiment” :
0.01515419 0.44232181 0.54255402 “negative”

NI A R AR AR IEAE T W RE F AT TR A 5 Z2e 2 BV R R 12 2 RAd iiE “Positive” : “Neutral”: “Negative” : “Sentiment”:

PEI5 Mt U RiENE! 1 ! 0.09730313 0.43960908 0.46311778 negative




AEDCTE 2 TR S SRR R R SR AR AR 2 TR RS B R SR SR e

REA y= ~0.359 9 x + 1,015, R=0.45
AR BT UK R

KRN y=2.493x* *1959:(+0 8446, R*=0.48
MR S SR R

E5 #HXIFEEHSHEME, REXRBROXER
Fig.5 relationship between community mood index and green space ratio and job-living
relationship index

3 Zig5itie

AFFEHET 202247 H BT s, RS = AR TR S 4k
FOGF B E B TS 26 6T TRUN, Xk bR | AR LSS E ]
AR VT G RAGEL % KRPOLRUR B S dt UM B R SIH 216500
KRBT TR, IXH il Fiisg b3 SR 5 Zat DA ) TR 4510
AT TIRE.

IR R BANE : i—, BT R A G 23 o AW, R
WA 45 00 i I A 45, A DU VT3 . AR 25 17 AR IR
14 DX 19 2 R R, TSR 5 TAE X B R T A o 35 A 56
2EFX AR I 25T 25 S AR AN, SRR hnk iy Ay o B
T AT AE I AT ARUA R R 55, A DX Rl 2 R P B
B LRI ISR IS REAR, 55 57E39.3% T, 2 (E BT s
SAREUE AR, JTHACEIEPOIE L, A RISk HI K R IEPOIF B B A
FBIRRAE . CABFSE, a5 LS (Christopher) #R5% T
AT T R gt b Yo A W T R YOG AT TR, R IR R
P DX AL 1) 5 H 2B 0 T R B A AR M I 1) 56 R RS
SR E BT IR S IR ST A 2 5l 60 ) B 8 15 = R 222 6O 56
ILRAE I 2804 MIAS RIS X 1 45 Sk M 3R | A8 M B 2 5 A b
BRI AEZ AT URSE R 76K B)—E BE S, Sk R 3
TR 5 PR 2 S I AEAR DG T A XA B {2 i, A ) S
FInE R, 5=, WUE 5EREEFAIEAOCR, HEX AR
NUREE W5 S AR W LA BB T 1A%, 1 2R 2R 11%0.36, ZiF
FEARI, K A3 R [N B s 0 2 A B A S AR 441 i
S B I R R AL L A S DR 22— 45461 TR i 1 HRAE
Lo 5 PG 4 B SR DG DG 2R o RIS, S R 1 28 I 4 A SR8 1 4
A AERE B F R AR S E M —Be AR 52,

ISSUE 2 Apr. 2023/JOURNAL OF HUMAN SETTLEMNTS IN WEST CHINA /028

SCRF T AE R A3 PR PSR AR R A S e . SR I, FEIRE]—
FEBIE R, BERRHECUE AR, B BtSRPOLE BN, Fa
T TS SIS SORIE T IR &, X aTae 2t Tt 20
AL BAIPE, ARSI S R IR 4 . 5 —L8 Ay Ia]
BIIMTREERAR, AT S A2 R L K- AR i
TEARSRIT, ARSOU T2 MR 9 73 HT 2, Ak DX P o 22 1 B g 20
AR A 2™ HE T AR o 3R], A AT A A ST A = 7 5
it e = AR, (ELE 2R P DS P b 20 J] e R AR 15 27
A fEfER]

O e R A U, AT T IR T A~ S BRI e F R L
T LU o 2 o Pl S R 5 vy DX e i 56, BT
PRI LB o A, i RN P S5 | I/ e R | B
Jrkk XAl 7 2, 3R AR XA G ), MG IMELL, LI
e J R I B B . RIS, FEECR R L, nlalad i 477 2
LGOI B REIPESE A POLEUR, SR G A= R ), LABm ]
(18 28 (8L (EARDE TN AT AE—E RBRIE, ANl R AR /b, Kt
IR —E R R, 1 AR R A R R 4, R RE S EICR r SOA
LR E RS K o Jn SERT ST — P A, JF R AR =
AbPRRVE I HERRPE, LISSIRAIT e 4 R R BRI

B2

[11 %&Ak. BHFIFFTHRDES R SERBRERELARA[EB/
OL]. [2022-02-24]. http://www.scio.gov.cn/xwfbh/xwbfbh/
wqfbh/47673/47917/wz47919/Document/1720716/1720716.htm

[2] BFEK, ATH &, SR B R i AUH] 51745 RS L [)]. B3
ANIERBEEF, 2022, 37(4): 76-83.

[3] REX, KL Rl FDFEREREAL ERRUT A S L E R
BREMX AT PR T A JE, 2023, 37(3): 213-8.

[4] OSBORN T L, WASANGA C M, NDETEI D M J B. Transforming Mental
Health for all[Z]. British Medical Journal Publishing Group. 2022.

[5] 2%, iftnend, K32 2RI 5 RT3t a kit 5 R —H
TI7 AL AR AR EZZ AT R [T]. B3P SEIRIZ ST, 2020, 35(4): 34-42.

[6] DUAN S, SHEN Z, LUO X. Exploring the Relationship between
Urban Youth Sentiment and the Built Environment Using Machine

Learning and Weibo Comments[J]. Int J Environ Res Public Health,
2022, 19(8): 4794.

[77 GRIGOLETTO A, TOSELLI S, ZIJILEMA W, et al. Restoration
in Mental health after Visiting Urban Green Spaces, Who is Most
Affected? Comparison Between Good/Poor Mental Health in Four
European Cities[J]. Environmental Research, 2023: 115397.

[8] GOMM S, BERNAUER T. Are Actual and Perceived Environmental
Conditions Associated with Variation in Mental Health?[J].
Environmental Research, 2023: 115398.

[9] XIAO J, ZHAO J, LUO Z, et al. The impact of built environment on
mental health: A COVID-19 lockdown perspective[J]. Health & Place,
2022, 77: 102889.

[10] &%, R, Linth, & GG 03 EFAS LA RO FhhLH 5 7
AR EZ DR ABIT]. B3RAERLFF), 2022, 37(5): 74-80.

[11] #k, Ak, T3k SRl e qe At E RAE 693 aF R——A KX
R LR R PIT]. P EE K, 2022, 38(11): 40-45.

[12] RLF, k. KR RM%&-F6 R P A KR L OAT[T]. iR EZi
55235, 2020, 43(1): 163-168.

[13] Aptkse, B, AEF)8). Puil 368 F A RART R % o 2 18] 254 88



[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Feall]. BELAEIFRBLF T, 2023, 38(1): 102-108.

RGHE, FX, RRE, F FREWELAS LT E]. DAMATH
WAL, 2022, 43(4): 673-683.

|AE, TRKA, ITHA, F ATHIERKF BT RN
AR LE YT A BI[C/F B3R ALK 5 A, AR TA R .8
% R Kb 5 16 2021 BT LRI 438 LR (0537
ARFHARZR) . PEBZRT L HRKEL, 2021: 65-72.D01:10.26914/
c.cnkihy.2021.028831.

AR, M RAME, & A THAERMIBGLT T RHA DL 5IR
AES TR R AT T[], 3o AZ 84552 4R, 2022, 24(10): 1898-1910.
FRF, B, I AR BEARAL A T8 XIS AR & R4 LT
T[I]. ¥R G AR, 2022(1): 13-27.

FRA, FiFEE, N7, 5 AT REFIGORT A~ BHFEREARE 5
r AR K ENRHHFIT]. F B B4, 2021, 37(9): 65-70.

LI K, WANG L, FENG M. Relationship Between Built Environments
and Risks of Ischemic Stroke Based on Meteorological Factors: A
Case Study of Wuhan's Main Urban Area[J]. Science of The Total
Environment, 2021, 769: 144331.
e, TRARE. S AEiBIE Aol ST AE?
EHX, 2022(5): 125-139.

B, RiE, ZIRNE. BRI AR N AL KERAL 5 18] K B 9] A2 2 L ALK T
FA—— T P a T e T[], BAHAEFR IS T, 2021, 36(4):
101-112.

IR5E, RAKE, BEF, F. KR A A I AIRA G- B 40P
RE——ARK AR R R FI[I]. 3 KA, 2022, 29(12): 43-52.

HUI E C-M, CHEN T, LANG W, et al. Urban Community
Regeneration and Community Vitality Revitalization Through
Participatory Planning in China[J]. Cities, 2021, 110: 103072.

A, AR, R BITATE R M F AR R R r——R AV E 5
AR GGIEFE[T]. IRTEREAF R, 2017, 24(12): 69-75.

YUE Y, YANG D, OWEN N, et al. The Built Environment and
Mental Health Among Older Adults in Dalian: The Mediating Role of
Perceived Environmental Attributes[J]. Social Science & Medicine,
2022, 311: 115333.

SHEN Y, TA N, LIU Z. Job-Housing Distance, Neighborhood
Rnvironment, and Mental Health in Suburban Shanghai: A Gender
Difference Perspective[J]. Cities, 2021, 115: 103214.

KONG L, LIU Z, PAN X, et al. How do Different Types and
Landscape Attributes of Urban Parks Affect Visitors’ Positive
Emotions?[J]. Landscape and Urban Planning, 2022, 226: 104482.
BUCKLEY R, ZHONG L, MARTIN S. Mental Health Key to
Tourism Infrastructure in China’s New Megapark[J]. Tourism
Management, 2021, 82: 104169.

ZHANG L, ZHOU S, KWAN M-P. A Comparative Analysis of the
Impacts of Objective Versus Subjective Neighborhood Environment
on Physical, Mental, and Social Health[J]. Health & Place, 2019, 59:
102170.

QIN T, DONG W, HUANG H. Perceptions of Space and Time of
Public Transport Travel Associated with Human Brain Activities: A

R TAT 893 96 E P [)). IF

Case Study of Bus Travel in Beijing[J]. Computers, Environment and
Urban Systems, 2023, 99: 101919.

LIU Y, WANG R, LU Y, et al. Natural Outdoor Environment,
Neighbourhood Social Cohesion and Mental Health: Using Multilevel
Structural Equation Modelling, Streetscape and Remote-Sensing
Metrics[J]. Urban Forestry & Urban Greening, 2020, 48: 126576.
GRIGOLETTO A, TOSELLI S, ZIILEMA W, et al. Restoration
in Mental Health After Isiting Urban Green Spaces, Who is Most
Affected? Comparison Between Good/Poor Mental Health in Four
European Cities[J]. Environmental Research, 2023, 223: 115397.

[33]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

(43]

[44]

[45]

[46]

[47]

(48]

[49]

202355280/ 2B A BRI E £ 1)/029

WANG P, HAN L, HAO R, et al. Understanding the Relationship
Between Small Urban Parks and Mental Health: A Case Study in
Shanghai, China[J]. Urban Forestry & Urban Greening, 2022, 78:
127784.

HUANG B, YAO Z, PEARCE J R, et al. Non-Linear Association
Between Residential Greenness and General Health Among Old
Adults in China [J]. Landscape and Urban Planning, 2022, 223:
104406.

ik, FEE, Sdh AT H ARG FEA BTN E LM AR R S
HATEAI[T]. ST KRR, 2018, 25(4): 86-96.

SILVERMAN B W. Density Estimation for Statistics and Data
Analysis[M]. New York: Chapman and Hall, 1986.

HINKLE DE W W, JURS SG. Applied Statistics for the Behavioral
Sciences. S5th ed.[M]. Boston: Houghton Mifflin, 2003.

PRk, KK A, BB, FOATREM B REFHREF R[] AL
FIFERFFAR(ARAFIR), 2016, 52(5): 622-627.

)M, IR AR, RRIZIRM S RIZER P[] ®IZFIR, 2017, 72(1):
116-134.

AMBREY C, FLEMING C. Public Greenspace and Life Satisfaction
in Urban Australia[J]. Urban Studies, 2014, 51(6): 1290-321.

PEBr, MG, 0BT A 0 4R A F e B ii——A T CLDS(2016)
FARRGSFAEARIR[T]. P B4, 2021(5): 95-8.

B3I, EARF 1B BT R 3SR R A Fvh: AT E AT A S LA
SIEALEE 2021, 44(3): 713-9.

I, BoPth, TR ARG, AN L ER ENF R —
AT REFTHNAEE KK FIENH[I]. T LA R, 2020,
27(2): 103-10.

ARy, AR L. 38 By i) RIRAL A T 4938 Byt B U] A R ——
ARLBAT A HBI[T]. #BA L EFF A, 2022, 41(2): 57-62.

TR 2, E P, BRI, % BF 1A 3 285240 A T BRE S 1) 18 B a9 %)
o A VA LB T IR TR AT ] S 3 1-9.

F R, BEAL, IR, AT BIRACAE RS 9 AR T IRAE 2 ) A A&
Fot B A 5L[T]. ALRIIF, 2023, 39(1): 120-127.

MACCULLOCH R. Happiness & Economics; How the Economy and
Institutions Affect Human Well-Being[J]. Economic Journal, 2003,
113(488): 409-111.

SCHWANEN T, WANG D G. Well-Being, Context, and Everyday
Activities in Space and Time[J]. Annals of the Association of
American Geographers, 2014, 104(4): 833-51.

RFE, hR, BRAET. NEIRFIZHE F 48 A KM B BEARE T4
SC[I]. AR, 2019, (S1): 26-29.

ERFKIR:
B1-4: EH %4

&1,

20 SR R R T T R R 8 i L

WS BHE: 2022-10-30
(%if: 2207)



