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i pollution in modern cities is increasing day by day, which can greatly affect the mental
i health of citizens. Given the importance of the subject and concentrating existing qualities
{in Persian garden, this study tries to find the sound model of Persian gardens (case study:
§Shiraz Qajar Gardens). It also focuses on finding effective environmental components on
i soundscape in such gardens to probably obtain appropriate sound models for designing
i urban parks in similar studies. Therefore, these questions arise: what are the common and
i effective qualitative and quantitative components of creating the soundscape in Shiraz
EQajar Gardens? And how does the people’s perception of the soundscape in Persian
i garden (Shiraz Qajar Gardens) help us to obtain a soundscape model?

ETHODS: In order to provide sound models of Shiraz Qajar Gardens, a qualitative-

quantitative method has been used. Data is analyzed by the factor analysis method.
iIn order to obtain a sound map of specified gardens, TES 1353s audiometer with a range
i of 30-130 decibels has been considered to achieve Leq in the garden at stations in the
%distance of 10 meters. The existing decibel rates were measured and analyzed on the
imap. After sound recording by the audiometer in the range of 30 seconds, the Leq of
i determined stations by GIS software was drawn on the map.

INDINGS: The results, obtained from sound maps in Shiraz gardens, are as follows:

- In case of increasing sound intensity and given the garden walls, their different heights,
and the type of vegetation around the wall, sound intensity is different in the gardens.
i- Sound intensity undesirably increased in adjacent walls of the street, while the increase
{in sound intensity was pleasant for humans around the pool.
i~ In a farther distance away from the streets around the garden and due to neutralization
i of a part of the sound by vegetation as well as path motion nature without interruption,
§:sound intensity decreases in main axes, and the sound Leq index is usually similar in all
i points.
iSince the interpretation of obtained information through sound extraction is only
i possible by the adaptation of garden users, to validate the quantitative data and assess
gits quality, a questionnaire was provided in two mental and physical aspects, named in
i short psychosomatic. In order to investigate the relationship between mental and physical
perception, a correlation test was used. Based on the obtained results, the Pearson
i correlation coefficient was 0.536, and the significance level 0.000. Since the significance
ilevel is less than 0.05, a significant relationship between physical and mental perception
is confirmed as a result. Based on qualitative-quantitative analyses, it can be said that the
i obtained results are similar given the common model in designing a Persian garden in
i determined stations. In stations adjacent to the garden wall near the main street, in which
i the contexture has changed from rigid to permeable (fencing), the sound is more intense
{and inconsistent with the sound model of most Persian gardens. The indexes of sound
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?desirability in the questionnaire include attractiveness, harmony with the environment, :
similarity with music, revitalization, and satisfaction. Given the obtained results, the
§recorded sounds in the main axes, near the mansion, near the garden wall, sub-axes,
and adjacent to the main pool are more desirable, and the entrance has been described
i neutrally. Regarding that sound intensity in sub-axes (lower) has been described as relaxing, :
like the one adjacent to mansion (higher intensity space), the silence is not considered as :
i relaxing criterion, and the impact of space on Persian garden on mind is considered. In the
i main axis, near the mansion and main pool, visual and sound proportion is the highest
i range, indicating the conscious design of soundscape in Persian gardens. This proportion
is less in sub-axes than the adjacent garden walls due to changing the type of walls and
i their clarification.

ONCLUSION: A single pattern that all study gardens have followed has balanced

sound intensity by creating space psychosomatic quality. The powerful physical
i components used in spatial geometry of the middle axis of gardens such as chrysogonum,
pools, water axes, continuous tree planting, and creating central view corridor and floor
materials create the quality indexes of the garden soundscape. In this study, the significant
i relationship between such physical components and users’ mental perception was :
i confirmed. Therefore, despite the changing behavioral model and physical components
i of contemporary urbanization of Iran, such as the streets and the traffic noises, and other
contemporary artificial sounds, the sound map of the main axis of Persian garden follows
i a single sound model, indicating that the ancient model can be still used as a vital solution
{in urban park design. :

{ HIGHLIGHTS:
i - Soundscape pattern in Qajar persian gardens are the same. :
i- Soundwalk, soundmeter and inqurieis are the hybrid methods which applied in this
research.

i - Soundscape map in persian garden could be applied in modern urban park design
i approaches.
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Table 1. Sound categorization types

Source of production Biological, geophysical,

human

Wave frequency
value

Absorption, in the auditory
range, subsonic
Relaxing, exciting, chaotic and

anxious, boring, and
monotonous and ...

Influence on the
human psyche

Uncontrollable and controllable
intervention

The interference in
the environment

Frequency order Pure melody, melody

Headwaters geometry Point, line, and plate
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Table 2. The attitude of theorists about the soundscape
Using ecology word of sound in the form of “the study of audio environment effects on behavioral Truax,1987

reactions of those who live there”

Sound is not just a feeling, it's information, and we don't just hear it, we listen actively.
The soundscape is one of the urban scape components which affects citizens’ perception, feeling, and

Roadway, 2002
Feizi Chekab, 2013

behavioral models as well as social interaction to the extent that it sometimes leads to staying or leaving

that space.
The quality of the environment is highly dependent on the sounds in which the environment is heard. Anderson, 1998
The intensity of background music, which is, in fact, the same environment sound, is an important factor Bull, 2001
in public eras, people presence and their perception from the space
Ignoring the audio background and effective factors on it in urban spaces have caused often dumb, Brown, 2015

confusing and often annoying sounds from the city which is worsened through growing traffic and
destruction of ecological zones in cities

A person's perception depends on his activities in the moment. Also, soundscape location affects how we
perceive soundscape evaluation

Nilsson, 2007

Soundscape's greatest focus is on creating a mental image of the environment, including culture and
personal experiences.

Botteldooren &
Coensel ,2009

Soundscape gives visual aspects the extra information so that it helps the promotion of historical layers Leus, 2010
and components of the city. One of the significant criteria is also a sense of place.
The sounds, signals, and auditory signs of a specific place indicate the identity of a society. Peter , 2012

=hb cwyaS (bt e ot slas b
(5 lidpg Slans 9,51 ol $ 4y 3LS wip
o 0 35110 5 s Lol gl 45 az )] ki
el Gl s g sloia ] lacy e )l Conl
P > 85 8 L a il oo Ll 0l L
el sy 5 8Ll s 4y e 5l
Sl ot sl b oyt 4y 5% ki b
St oSl 3 (8530555 5 (o Sl T sl
Van renterghem)ay & o 50 —aie ol 51 ol
— G b s 4535 o (et al., 2020
e 4 oaims 5T slalos Bi> L L5 og )]
Jlw s o Ll oS oy cws caS L g ol
slolio L polie loalos oo i ig ogis o
Aletta, Kang &)l oo 7, dao Ll jlas g5
(Axelss., 2016

SR (il 0ad ;58 £odge el a ang Ly
am Hlpl gl jo 0p2ge lacuiaS s a g Ly
S5 Laxil 10) (Sl slagl sl (oS (8l Jls
o Slazel 1o 5 Gl JLzBoygo sLogl —iagh
o=l o Il e o s se o lame (slnadlse (8l
Ol o e ot slagiagy 5o Wl L el Lagl
St sl b (ohb conlie (S slagsl 4
S9d 0 grtae Jlgw ol Hebate o 2Bl Ed
= RS St (aS g —eS LSl—‘b“-‘.‘JS_"’ s
0925 9 Sl jld JLalB o0 Lol jo Iyl lase
055 L agl) Sl e, lg] Late 51 ol sl STl
e s A Ga) o 1) Lo aisSs (Gl LB

foS o0 5l

ool s ¢ s sloeanYT il ay a g Ly

19l e ;56 g (g (slaliad 1o Sge CisS
G crl 5o (gt 58, slasSl g STl go
zBoy90 GLadly o Il ,Laie (Lol ) Lo
Bap oo jlol 8l STl ol S g 5l
gllaa Iyl ate Ll 5 Lol (slmely (8l a8 ingsy
s S Sl (a8 58 g s et slalad o

Posls Ol g ooel iy Slidiod 4 axgi L
Wb o aS byl 5l slalad o sy
=lad oty s (il Dioes y e b
L azg , Slo Al ol aS cowl oads 55 03
W) I V=1 I WP L ] PRLIR W S S R LIV 4
(Anderson,1998)s4 5 o oo oo ] ;o 4
S e gl dl s Lo JLw 4 Lolos
dsol> S G capo Lis g e de S
.(Peter et al.,2012)c_u!

Ao o lid lol daie olo s o plal Slalae
l_gu_iio}slaLg)HsT)_Ja;.csL;)_@]_Ja’;ﬁa_ngdU
ool ul 4y 25 (59, (s =B =30 g oSy
«(Loghmani et al., 2015) oS L_as 5l a5
b A 0, S amgi 059 el A s U e
sloalad pis 10 o ylate gl ;late Lo Jolite
r‘,._CJ.J.C S el oo ‘;JlELAQ OL_?:.J‘Msz.Q‘_.w
S8y Lad o, Sloe L el (g loss cpgllas
i 6546l & Bly o (Lotfi et al,, 2015) o s
HLe 5o b 0,51 ety pybite 4y o 5
S i dae 0 (69,0 et (Slalis 40 1 o
STyl g s rmar ylate (r (il am (oliwd (slixe 4
(Yongetal., 2013) ol , lais

Jeily sl g laie plae jloslar ul Ly
Slo—iio gllas 08 10 oSSl aS  SowsS T oy Laoe
(Pilcher & Newman, 2009) o_uS & o oy 0T o
(_.;l_mJa.::m S pde (_g‘)_g g us_@)_'a.».d (_g)'_i)a\.,oli).g
slolas ‘_,>_'>|)Ja I "x—"ﬁ"u;" aSholas o, )5 g
Hedfors) a_il oo S oS 55 (6 s o § (o2 &5
(& Berg, 2003



3w 5B S 53 15T o 59

YAM—YAY Sloio /Y k0 . 1Y 098 - 1 Foe ylinn) 5 0

Olye 9 9o oolaiul (85— oS b 5l Holate o
ol e 53 5 plible (e SThol 5 gulings
gz a0 S (o) L lol, 8l (28 (3l g

Seedee (LA ) el -1 woz )l

1ol 5 Syryn (sLalg] sy Ly 3oyl
Sl Slasgame 39,0 (oS 45)jl b LB o)g0
Lol o 15T ;Lo (oS s any i fg] Lats
a3 g 3l Ll o195 clagly alax 51 !

Table 3. Theoretical framework of research

Soundscape concept

The soundscape is a concept which is considered by many planners and architectures as the

auditory equivalent of the landscape which means all existing sounds in a place

The importance of
people’s perception

Visual scape and soundscape are in close relationships and greatly affect the experience of space
users. The adaptation between sound and mental image affects the perception of environmental

quality

The methods of

investigating soundscape questionnaire

Recognition with auditory walking

Based on people’s perception

The methods of
investigating soundscape

Audio mapping by an audiometer

Measurement by device
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Fig.1. Specified points of gardens for implementing the
method of sound walking
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Table 4. The questionnaire of soundscape perception

Mental perception

Physical perception
- How do you evaluate the intensity of heard -
sounds? o
- How many sound events (clear and o
detectable signals) are there in a specific o
time range? o

- Can you estimate your distance to main -
source of sound? -

- In case of recognizing the sound source
without seeing it, which sounds of source -
of lifeless nature, living nature and human
sounds do you consider dominant on the -
space?

The types of people’s perception of the sounds

Uniform or varied

Simple or complicated

Attractive or repulsive

Coordinated with environment or confusing

To what extent do you feel the combination of sounds similar to music?
How do you evaluate the rate of satisfaction with perceived sounds in the
environment?

How do you evaluate the rate of space revitalization? (Does it decrease
your tiredness?)

How do you evaluate the proportion of heard sounds in the spaces with
visual scape? (If you close your eyes and listen to the sounds, is the heard

sound in proportion with the seen image of garden?)
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Table 7. The mean and standard deviation of perception
index in the study gardens

Number Mean Standard deviation
Afifabad 28 37.9286 5.68252
Eram 24 76.0000 7.13229
Narenjestan 25 72.9200 6.67033
Delgosha 20 72.0000 7.38419
Total 97 79.1753 12.62934

Table 8. The results of the variance analysis test

The sources of ~ Sumof  Degree of Average f P
changes squares freedom  squares
Intergroup 7301.502 3 2433.834 8.256  .000
Intragroup 8010.519 93 86.135
Total 15312.021 96
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Table 5. The results of Cronbach’s alpha test

Perception Cronbach’s alpha
Mental 0.816
Physical 0.718
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Table 6. The results of the Kolmogorov-Smirnov test

Index Kolmogorov-Smirnov test
Statistics Significance level

Mental 1.201 0.112

Physical 0.852 0.462
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Table 9. The mean and standard deviation of the physical
index in the study gardens

Number Mean Standard deviation
Afifabad 28 37.9286 5.68252
Eram 24 45.5417 7.44241
Narenjestan 25 36.7200 4.97929
Delgosha 20 34.4500 3.70597
Total 97 38.7835 6.92253

Table 10. The results of the variance analysis test

The sources Sum of Degree of  Average f P
of changes squares freedom squares
Intergroup 1598.648 3 532.883  6.509 .000
Intragroup 3001.805 93 32.277

Total 4600.454 96
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Table 11. The correlation between the perceptional and
physical index

Variable Perceptional
Physical The rate of The significance level
correlation of 0.05
0.536 0.000
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