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Effects of visual perception on thermal comfort judgement and relative

mechanisms by using urban pocket parks as a key entry point
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Abstract: Pocket parks, as essential components of urban open spaces, are small-scale green areas dispersed in patchy
formations within dense city structures. These micro-spaces serve crucial roles in facilitating outdoor activities for city
dwellers. In the context of increasingly frequent global heatwaves, enhancing the thermal environment of pocket parks has

emerged as a vital strategy to optimize urban settings, mitigate health risks associated with extreme heat, and elevate
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residents’ overall well-being. Traditional studies on thermal comfort primarily focus on physical thermal conditions,
integrating quantitative metrics such as metabolic rates, skin temperatures, and clothing resistance, supplemented by
questionnaires for comfort assessments. With the support of the principles of landscape ecology, this study extends into
thermal perception using pocket parks in Xiamen'’s historic district as a case study, employing authentic landscape
photography in controlled laboratory visual stimulation experiments, allowing for a more nuanced understanding of how
individuals interact with and perceive these spaces. Departing from conventional thermal comfort indices, the mutual
verification was carried out from the three key dimensions of psychology, behavior and physiology. Specifically, the
comparative study of objective behavioral data (eye movement) and physiological data (EDA) were added on the basis of
subjective psychological data ( questionnaire) to reveal the characterization features and differences hetween subjective and
objective indexes in thermal comfort judgment, and the reasons for the differences are analyzed from the psychological path
of “sensation-cognition-decision”. The experimental data objectively delineate individuals’ physiological and psychological
states during visual perception, elucidating connections between visual behavior, cognitive processes, and emotional
responses, these findings help uncover the mechanisms that influence thermal comfort judgments in pocket parks. Key
findings indicate; (1) People’s visual attention towards park landscapes aligns closely with individual interests and needs;
(2) Thermal environment-related landscape elements are predominantly perceived through rapid scanning or peripheral
vision; (3) Visual perceptions, coupled with individual thermal associations, converted into the judgments of thermal
comfort; (4) Changes in EDA responses triggered by visual stimuli correlate significantly with overall proportions of
greenery and shade, underscoring their pivotal roles in shaping park thermal comfort experiences. In conclusion, this research
advocates for sustainable urban development by emphasizing the importance of human-environment interactions in design
practices. It challenges traditional paradigms in urban design which focused solely on green visibility and introduces a novel
perspective advocating for integrated designs of greenery and shade to optimize thermal environments. The study offers a refined

and scientifically grounded approach to constructing future cities that are low-carbon,, energy-efficient, and livable.

Key Words: landsenses ecology; visual perception; personal thermal comfort; human factor experiment; pocket parks
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Fig.2 Formation of thermal comfort judgment

JEFN Sy B e B PRI T B A AAE . DL, FE S RN 5 v SRR IR )y (A7 b ) R H (A 2
$ahm) A5 AN & B AR BRI i, RERG AR AL S I L, 3R (L3 WA i o il SO 5 1k

L b MR R A AT o OB IR SR AR SCIINE AL ST B R L R AR
TEARIAEL RN b 5 | ARRZ A1 A2 A BAE AR (K RO RE DT i . SE A B, IR 25 Bz L e — 2 AR A
PR HR I, SRAEBE 8 Z 0] 0/ Bt A R, ELRE AT A PR A2 B2 R T ELAIE | BE 870 i R sl
AR5 1% 2 s 03 22 TB) 1 DG HE , DTS2 B X A5 G B — O SRS A9 #h 58, R ST 4510 T8 R r AR &, BFSERF IR R
e R T A RIS A A 3 W ) o e 4 s S PR TE PR A B A P e v 2 — B R A AR
A FET ML B A 4 8 S e A AR PRI, TR MR B 5 B IR AR W I R 4 A0 A R A2,
FRIEAMKR , BIESTHAL GBI A 1A JE2E , B2 T4 T BbA iR AU T vk | S i
THRE ELE R AR ARSI SR I BG40 AL Bl AR 0 R B

http ; //www.ecologica.cn



&t
H

5664 la SRS Bl 45 4

1 MRFAE

1.1 X4

SRR Bl 457 A e 1] ol SEU IR FE AR DX (1 3) S MU A X 4 0 bl 1 T Ak S A 38 1 2
RS G3 IX AR 21°C AR 78% , SAFRZEESN BB Ry 12.7—28.0°C , H P34 AH X B
it 65% , KA b2y 0.7hm” , A £ 5 M 2EAE By T S WU, A B VS Jeiish b R 2 R R,
JEL T O N ZETRAT XA, NG s 4 . el v g oK R s T 396 sl , T B 5700/ i 232 Bl SR At
AT B I I, 0 b ] LR B SR TR R, 2 A RUBUR AR 45 8 B 5—10m AN55 | ) 5 i
J¥ 525 R —  FE R TR K BH 3 BE A5 X il | 3 AN ) 9 B S 35 S 355 %, 77 KR O 22 Rl A SR VB A %
B, BTG Sh BT S,

B3 REEX(,X=RAFS5SUEE

Fig.3 Location of Phoenix Park, photo and landscape arrangements
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Fig.4 Research framework
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Fig.5 Shooting positions and angles, Ten sample photos
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Table 1 The proportion of each element in each sample

A A ik Hu i Bt jEsi) [
Sample Sky Plant Ground Facility Building Shade
1 23.89 55.86 19.47 6.05 9.27 18.00
2 14.66 43.61 29.00 7.57 14.14 9.00
3 16.07 41.44 26.04 11.15 10.00 20.44
4 5.71 34.23 17.11 20.14 14.95 30.12
5 12.12 29.97 35.03 13.18 14.13 28.00
6 16.62 27.78 32.33 9.12 5.70 26.15
7 13.92 34.36 30.81 2.26 11.58 12.89
8 15.01 31.26 28.00 3.31 6.66 7.71
9 20.46 19.58 31.66 5.19 12.94 4.78
10 19.83 12.27 21.06 5.90 11.13 1.93
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Table 3 Thermal sensation gestionnaire
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Fig.8 Eye movement thermogram of ten groups of samples
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