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Effects of landsense on overall comfort of residential outdoor environments:

a case study in an old community in Xiamen

CHEN Qujing, MA Hui, LIU Kang, SU Hua, WANG Chao”
School of Architecture, Tianjin University, Tianjin 300072, China

Abstract: Promoting the renewal of old communities has become a primary task in urban regeneration, which is not only
crucial for enhancing residents’ quality of life, but also serves as a key indicator of urban civilization construction and
sustainable development. In the context of ecological civilization, the renewal and renovation of old communities have paid
more attention to the optimization of ecological benefits. Landsense ecology, which emphasizes integration of multiple human
senses into landscape planning and design, provides a novel perspective and theoretical foundation for improving the overall
comfort of the outdoor residential environment in a more comprehensive way. Using an old community in Xiamen as a case
study, 10 representative sites in the community were selected to explore the effects of multiple sensory factors on residents’
overall comfort through sensory walks and questionnaire surveys, and analyze seasonal variations in spring, summer and
winter. The results showed that; (1) Visual, acoustic and thermal comfort all significantly influenced overall comfort, with
acoustic comfort showed the greatest effect. Seasonal differences were evident: Visual comfort had the greatest effects on
overall comfort in spring; both visual and acoustic comfort had greater influence in summer, and thermal and acoustic
comfort showed greater effect in winter. (2) The influence of visual elements on overall comfort was mainly reflected in the

positive effects of vegetation and open space, and the influence of acoustic elements on overall comfort was mainly reflected
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in the negative effects of sound intensity and traffic noise. This result suggested that expanding green areas and open spaces,
and mitigating traffic noise, are among the most effective strategies for enhancing overall comfort of residential outdoor
environments. Temperature and humidity had greater effects on overall comfort than wind speed. This study highlighted the
value of incorporating landsense ecology into the planning and design of residential outdoor environments, offering practical

guidance for community renewal in subtropical urban areas in China.

Key Words: multi-sensory interaction; landsense ecology; sensory walk; one-vote veto effect; subtropical cities
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Fig.1 The location of the 10 sites and the route of sensory walk
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Table 1 Objective indicators, equipment and measurement

EWSH a8 I8 75 i
Objective indicators Equipment Measurement
AR A R IE R 2 1.5m BB RS, ZJE A
e SIS insta360 4x B AL Adobe Photoshop i/ {KHUI I th & (o LR T o1 1915 3% , IF Bk

Visual environment

VLB SR TR SR,
& Tmin iCR—UHIE ELHT R 5 WK, BCEEE VS

ilsg5:g - HE B 1

MR RE TES- 1339R ST M f B
TR Sy N PR CE TR B M 2 1.5m 47 B, B 5 AT AT S5 (B
Acoustic environment FREZR( Laey) AWA6228 T T BYHE B A/NT 3.5m , B4 L E L2 i 15min,
PIEE SRMBE(T,) S B Imin EF—KEHR , B L0 5% 5 K BOFHEE 841
Thermal environment FIXHE R (RH) TES- 1360A i 2 MR T ARG,

K (v,) Testo405-V1 RH1L

http ; //www.ecologica.cn



4 xR 45 %

P2 (7] 36 F2 BEALHE DU A3 - SR — 8B IR 67 38 BE VA, A 40 75 SR S5 7 38 B ARV ET A8 3 28 8
A3 R AR B F R LR SR s ] A B ALBN A N R ES, DL RO R B 5 A R IR R
ST ALHE (SR NTE SCHE RIS B B 5 55 DU A o PR 2B A AR IR A R AR, R
FH 5 9075 v e et R NP R BE AT 105 RN 22 2 S BRI AR B IR TR
1.3 HdEandr

K H IBMSPSS Statistics 25 #AXF8E = WS 5 PF0 8 1T g8t b, 848, R B 7 B I =A%)
S FUAS [ 27 A B 43 A7 IR S PEAG 56, 5 1R i 26 0 B0 P S s 0 U AL 5 B I S 4 A B 2, T
DL B IR IEZS A5, iliad 2P Ry 25 50 Mr g 20075 $0 22 4 JB By 6738 JE 0 B R T 3 182 1) 8 500 A28 B
BEONE , FHASON B (M m° ) 7 A58 46 B 6730 X BT B s AR R T =T 2 5. 25 DA #A ik
BER N H AR W IETAE RS ET IS B A o AR i T80 2 T LA BT AR R AR A B 1 T
MFERR . ¥ 25 2285 ZZRE MK B (VIF) VE AR S e b , B e B [ AR i 2 (A2 A 7E 2 d Rk, 45 0L
FRRIZE ZE(H I 1, VIF<S , ATEAE LR )

2 MRER

2.1 Gl R YRR

AR 2 WL i A0 0 A S b AL B PR P PR AR ) IR R AE, O LU [l s SO ] 235 1Y 22 57
WP 2 PR  FERLSERRES | S AR TE A [l i 22 18] 25 5 W 8, bl 5 AOSRAL3R d5ey , tb t 9 ISR  (HE AN )
FWRABA LA, AR R BA —E 25, &0 IRBETEA R Y 3 BRI 122 4k, e 2R 2=
HZE A1 R 4 i T IR D S TR B

FEFIREE b F 25 K 55.0—67.2dB, H Z 75 K% 49.7—66. 1dB, & 2575 K 2% 52.9—61.6dB, 7 =4~
AR R i R S PR 7 B E (55dB ) AT B0, AL DX P IR I i 45 22 . s 6 o T3 £
H55 , FEE RSB N S M A =AY R A TR K, MR 5 BRI R | IR R
MR m THEEMAT, MR 7 AT 855, B, 2O NSRRI,

TERRIREE b | 5L RE R L AE A e 2 ) A A2 A AN K (BT AN ] 2275 2 S T - B 2 S R ) A0 10 v i v
TRARAE s B TR N BE 5 (P TRLIE 5 O 7 3 5 4 20 B R B AR AR T R B R 38R, P 3R BE A 5 7 12°C /2
Ao SAEATIRGE 2 SR K HAER AN i KGR B, Ml 1,26 T Tl 5, E AR, R
T S XGRS, M 3 4 i Bl A 45 22 S SR AR AR B TEERY - 2 KGN
2.2 PP EAGET 5 XA X BB AT B (45 1

M Ty 2 A3 TR AR AN S P R B B 3 RN SR I RE 1 0N R AE ELONE, R 2 IR BT L
FPIE L P A R R BAGET 305 R R AT A R, T LA e S B, P I R e R O,
YR L BT B, P73 B 1 SR AR B e/ . AP AT B 1) A8 ELAE X LT P B 1 3 i

x2 SUREFEENAFEENZM

Table 2 Effects of multi-sensory comfort on overall comfort
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Fig.2 The visual-acoustic-thermal environment of study sites
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Table 3 The difference in the effects of multi-sensory comfort on overall comfort among seasons
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comio comto comto Acoustic comfort ~ Thermal comfort ~ Thermal comfort Acoustic comfortX
Thermal comfort
FE ¥ 3.400 2.425 0.633 0.361 0.616 0.216 0.597
Spring F 11.368 8.108 2.116 1.205 2.059 0.724 1.998
M 0.000 *** 0.000 *** 0.100 0.295 0.050 " 0.670 0.069
I n* 0.223 0.170 0.039 0.064 0.084 0.035 0.071
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Winter F 5.839 6.701 9.615 1.418 0.883 0.368 0.449
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sk 1E0.001 ZLRIAEENER 2 » 78 0.01 eHIAHIE B = 7 0.05 YAt B

LEE T 220 T RIS A A5 2R AT LR I, S AR

T, O 7 I T SR T TR B 0 AT 5 1 BT B [ =

A W AFIE B M RAAE 25 R B 8 ‘3‘2 —

WU AHIE R M, B e apE A aE B2 |

BRI , 4 750 B VTS T A8 A A58 KT 2l

23 WY B E R K RS 0 . | . . .
oy T BT AL S 5 B B 3R T R B I e v eom

(K956 2 | AR i3 X A A5 R0 B9 AT T — 251

B2 TCAE I A0T | G5 03 4 R, X AT I 3 BFRRGBERAGERNE AN

Fig.3 The interactive effect of visual-thermal comfort in spring
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Fig.4 The conditional probability of effects of multiple-sensory comfort to overall comfort
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Table 4 Effects of visual-acoustic-thermal elements on environmental comfort
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