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Abstract

In recent years, the use of green walls has rapidly expanded across various climates worldwide, becoming
a significant strategy for improving environmental quality in both indoor and outdoor spaces. This study
provides an accurate evaluation of the impact of green walls on environmental parameters and thermal
indices at a real scale. While numerous studies have examined the cooling and heating effects of green walls
during the summer and winter seasons, fewer have focused on their effects during autumn. Addressing this
research gap, this study analyzes the influence of green walls on the surrounding microclimate during the
autumn season at different distances from the walls. The green wall and control wall were oriented to the
south-southeast, and given the geographical location and the hot semi-arid climate of Shiraz, this facade
is exposed to direct sunlight throughout the day, especially during midday hours. In the autumn season,
with the reduction in solar radiation intensity compared to summer, the walls remain exposed to direct
sunlight and still have significant impacts on surface temperatures and the surrounding environment. These
conditions align with the research objectives, which aim to examine the effect of the green wall, exposed to
sunlight, on the surrounding microclimate. Field measurements were conducted over 10 consecutive days
on a 24-hour basis at various distances from both the green wall and a control bare wall (without vegetation)
during autumn. Indices related to thermal sensation (heat index, humidity index, and summer heat sensation
index) and thermal stress (lethal heat stress index) were calculated using the Python programming language.
The results showed that, on average, the green wall had the greatest impact at a distance of 0.5 meters,
reducing thermal indices by up to 2.1°C. By analyzing the findings from the calculation of thermal indices
during peak sunlight hours (11 AM to 5 PM), it was determined that the green wall reduces the heat index
by an average of 3.1°C, 2.7°C, and 1.9°C at distances of 0, 0.5, and 1 meter from the wall, respectively.
Additionally, the humidex index was reduced by 3.9°C, 3.7°C, and 2.3°C at the same distances. Similarly,
during peak sunlight hours, the green wall decreased the lethal heat stress index by an average of 1.6°C,
1.5°C, and 0.8°C, and the summer heat sensation index by 3.5°C, 3.4°C, and 2.2°C at distances of 0, 0.5,
and 1 meter from the wall. The data obtained from the non-irrigated days of the green wall demonstrated
a significant reduction in the wall's effectiveness. This highlights the critical need for an irrigation system
and a regular maintenance schedule to sustain the natural processes of the vegetation and ensure the optimal
performance of the green wall. Overall, the findings suggest that green walls can significantly improve the
surrounding microclimate during the autumn season, particularly during peak radiation hours, in urban
environments located in hot semi-arid climates, contributing to an enhanced quality of life in these areas.
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Heat Index

Heat Index Comparison at Distance 0 m
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Heat Index Comparison at Distance 0.5 m
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Heat Index Comparison at Distance 1 m
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Humidex

Humidex Comparison at Distance 0 m
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Humidex Comparison at Distance 0.5 m
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Humidex Comparison at Distance 1 m

Min: 7.2

Max: 33.9
Mean: 17.2
Min: 6.6
Max: 30.1
Mean: 15.9

Bare Well Green Viall

Wall Type

Fo Vg yooBiyiee Joobé)a}._wu)‘sgé 9 ‘5)LG)|5,3~>)5lqu (HD) CA.:’L) ua>L~’5 dolis .f Ji&



CYVY° Sl Ly Cogby a5l 6,590 polide (g)le jland (g0 o) aylgus (o> ;0 alolddl
A S5l Sl sl ol i el €11,0° (2ol CVA° b jus Hland (1.0l a5 Jl> )0 s o plis
Lo oo il e a0 o5 gyl >l g 08 g0 Sl s Hlans lavgs aS conl 0SS
Olee il 51 22 CYN Ol ) Cogb) e Lo (1S0lee polie o)l )lsns e o0 & alolds 213l
el alols il o Sle 25 Jaaws ,s (alS ises il Silo 45 iams o 5L e lans Jolies
ua.>L..a u.,.i)L.o e )‘5,30 4\56)5.‘94.; ‘J"L)<5‘° QMQISGJ ‘)‘5,;& 9o O &_JjLO.J (Sye u.i; ol )

iS00 39 (S)le s A s OV, Y (liae ]y cogby

(LHSI) cuiies slo S oyl oL

k}i.&'))dﬁw)‘yo 9 ngLC- )‘5.:0)‘ ().«.A \5JJ;A 0,0 e 0) calises LgLQALaLQ 0 LHSI uaD-Lw ‘L?L;,g‘)é
A5 duslde (V)

» Lethal heat stress at Distance 0 m » Lethal heat stress at Distance 0.5 m » Lethal heat stress at Distance 1 m
Min: 9.0
Max: 23.6 .

» Mean: 15.7 Min: 8.5 s =

Max: 22.7
Mean: 14.8

Min: 7.9
Max: 20.9

Min: 6.4 Min: 7.4
Max: 20.1 in 55 Mean: 13.5 Max: 16.9
Mean: 12.9 in: 5. :
Max: 19.1 Mean: 12.9
i Mean: 11.8
°? n 0 2
@ o @
5 £ £
@ @ @
= = =
© © ©
il 3] @
< < i
© © ©
= < =
T T @
s — —n
Gren vl Bare Wall Green veal Bare Wal
Wall Type Wall Type Wall Type

y= \SJ.‘.‘.Q o0 (y o &olsé)é).t..u)b:né 9 6)LC)|5:'.3)5L’?M (LHSI) am&uﬁw)@‘ yl...'b 4......:‘[.3.@ Y J&.’b

Slee o Hlans daylans (gola jo aloldd, a5 was o (lid casiS slo)S oyl el o)l
a0 gyie o0 alold jo aas o plis gle Hlao b avolice;s yiaS Co % Glie 4 |y asls )]
CWA" 5 el ool (5eS0ke 9 @zl 00isS Lo oyl (aslis o |y (135550 (it o
oo oloe jobds e Hland eV 4 alols mohdIL il eols zals CY Y lie 4 CVY,A° &

] 00 2L ol )0 Ce,#° als

(SSI) Sluwoli slo S wlus! 5L

J}QJB RE W) Mbu)m)‘yéj Lg)Lc )|5.n>)‘ ().o.o \5).20 0,0 Yo 0) calises LgL{bd.l..ob)-b SSI ua.‘>L.u
30 Jlesl 5l 5 Joows cules)lé a0 o bools lawl plple col colgs, B ululy aslo ool
loas LIHA) S slayloges jo g o 0asle,5p ol sl ax)o 4zl Jge )3

-
—

i pled!

Sl o 55 ol maldloys s sns sliylys 4l s
Sl el St dasd g 05 ol 50



-
-

\Fo¥ QL.M»JL: . TV O)Lo.«i'.\ . MMJL»

S et St 9 005 0Bl y0 50b Juad )0

i ol

9l malBlos s Slaylgns 236 )

- Summer simmer index at Distance 0 m - Summer simmer index at Distance 0.5 m - Summer simmer index at Distance 1 m
Min: 9.3
Max: 40.5
Mean: 23.7 Min: 8.6
Max: 38.8
Mean: 22.0
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Min: 4.7 Max: 36.1
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Mean: 17.2
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