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Research Progress on Outdoor Thermal Comfort at Different Urban Scales
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Abstract Against the backdrop of global climate change compounded by rapid urbanization, public health risks and the degradation of
the quality of human settlements induced by the urban thermal environment have emerged as critical challenges in the field of
sustainable development. Based on three spatial scales—macro, meso, and micro—this paper comprehensively reviews the
research priorities, evaluation methods, impact mechanisms, and optimization strategies of outdoor thermal comfort (OTC)
research at each level. The study reveals that the macro scale emphasizes climate-adaptive planning and spatiotemporal
heterogeneity. The meso scale focuses on the quantitative correlation between built environment morphology and
microclimate. The micro scale delves into the coupling mechanism between individuals and the surrounding microclimate,
as well as the interaction between physiological heat stress and psychological thermal adaptation. Collectively, the research
demonstrates a characteristic progression of successive deepening and feedback loops, transitioning from “regional climate”
to “built environment” and ultimately to “individual perception.” Building upon this foundation, the paper summarizes
current limitations, including insufficient cross-scale linkages, the disconnect between simulation models and practical
applications, and the inadequate integration of human-centric factors. Furthermore, it proposes future research directions:
strengthening cross-scale coupling studies, integrating smart technologies to construct adaptive design practice systems, and
deepening the multi-dimensional, human-centric comprehensive evaluation of OTC. This framework aims to provide insights
for enhancing the quality of urban outdoor spaces and bolstering climate resilience.
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Fig.1 Annual publication volume and growth trend of
outdoor thermal comfort research from 2000 to 2025
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Tab.1 Overview of outdoor thermal comfort research at different scales
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Fig.3 Influence mechanisms of outdoor thermal comfort at the macro scale
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Fig.4 Analytical framework of outdoor thermal comfort at different hierarchical levels at
the macro scale
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Tab.2 Evaluation methods for outdoor thermal comfort at the macro scale
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Tab.3 Regulatory policies for outdoor thermal comfort in various countries

EHIFIE BERSRIHRE

AT SRR

HERBUER /M Pk

BHEARGE ASDEEUNE AR (BEERKBBRE 1y, o o o
BfFSH $HKENEE DS AREET B EYSESIRE ﬁgﬁggggﬁm

RA=L A

AL

SEBHIE P SNREF WAERBISES BN (REERMUBERE SBEF LA AMS
BRI BT MRS MERITHR AR AR ZENERERUAIT AT &R ZREREGH

RIS FEARANE SN

BAETEIEm) Y S

EHREBEHIA tXKB5RFELE;Z (REDKIERFRPH DIETEERBIER
FEEX 6;HKBHME BEMIRENENL ;5 ) (UM ETN GREK; REMEIGIN

Sm BEERETI

XS FA X, BRZ AR

FH AR E# E

/www.shplanning.com.cn/. All rights reserved.



20265 %488 S 518957

31 BEMERSX P IMNATTEMERIRM

Ml

PO R JSE 38 i 2 TR T 2500 P bR 0
P EIFSE E L B — LA 2 B PR R
WRFET ZIBRRG RS TEER (K
HK4) , AL FOH WK Zh 77 % w S AR
TR T X R BEREE S R RS AE R
PRS0 %1 o

LB RA, AL R 5 05 1k
H e LR TB BN 5E 8 HERL, Bl T B IX
TR 2% T T L L R S Tl 0t ) 2% ) e 2
OAFEAE A5 NG 2 P ) B4 2 R LA o AR
i 2 BO0F 5E7S 3R £ T2 B i 5 2 A SR K
FAAE SR AT SR 5 Bk W Bk e 7 ob,
WSS A B AE A IR A X A i 28 2 ] g 35 3
i 5 5 2 e B P A AR — RE PR E

32 PINEFEMRITN TG E
VLR TR B P b AT S PR PPN BIF ST

R4 PONARTEM X BIE MRS A

— 07 T H5 S BT RPN BE R A S BE AR
RIS, 55— 05 A R S BB R
I 8 S RS ) 5 % s SR RE R
S IR S B, K FEBUE B 5 B 3K 3
X I8 A2, 485 7% 77 JLART B 285 2 1) 5 44 S50
RFAIE S50 AP A8 25 1A 437 BLAEE 9 4 FETAL
#(WK5).

JrOPIRETE AN DT IR T e B
RIFNVERESE A ST 3 BURIEETUS
UTCISFHE T B B 224 B 1 o, 38 33 A 4
DR~ 35 B 2 DR - S B 1000 i
VR PRI 5 BRI T B AL, DL
U3 BEALAR bR XGBoost A Al 4 1 45 A
SIN, DABE G %0 PR B 5 EM AR
AR AR, 5 U AN A5 5 2B S AR TE L
53 8 B P 2 D 4 S S AR R I ik — 28
SIS 22 53 W3 15 L FR A, HE B PPAR A4 R
FUREAIAL ShAsAL S % e e g™ 9,

BT, 24 Hi BT 58 1E 9 Y BEALEE

Tab.4 Key indicators and application directions of outdoor thermal comfort
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Tab.5 Evaluation methods for outdoor thermal comfort at the meso scale
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