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ABSTRACT
In this study, we measured and recorded the sound at various points in Soswaewon, and analyzed
the soundscape characteristics in the garden space. The main conclusions were as follows:

Soswaewon could be classified according to the cross-sectional level, such as “Gyewon (rigolet gar-

den)” at the lower level, “Jeon Won (front garden)” at the middle level, and ‘“Naewon (inner gar-

den)” at the upper level. The sound of water could be used to describe the main environmental fac-

tors of “Gyewon,” “Jeon Won,” the space for moving with guests, and ‘“Naewon,” the space where

the owner resides, using the physical index representing the soundscape characteristics. The values of

StdDev and REm in comparison with Loy could

be ranked in the following order: “Gyewon” <

“Jeon Won” < “Naewon,” which could be attributed to the sound of water. This could also be at-

tributed to the differences in the upper, middle, and lower levels of the spatial section. In addition,

as a result of the comparative analysis of Lgy and unbiased annoyance, “Naewon” was found to have

a relatively higher NbEm value, indicating the number of peaks, than that of the background sound

in the space; however, the unbiased annoyance value appeared to be low. Thus, “Naewon” was be-

lieved to be a space dedicated for residences. In the future, the characteristics of the Soswaewon

soundscape may be determined through further research, such as diversifying the measurement timing

according to seasonal changes and conducting subjective evaluation of the secured sound sources.
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Table 1 Measuring points

Division Measuring points
F1 Yeonji
F2 Ogokmun
The F3 Daebongdae
front
garden F4 Aeyangdan
F5 Entrance
F6 Bamboo forest
R1 Stream in front of Gwangpunggak
The R2 Sipjang waterfall
rigolet
garden R3 Tuzukwigyo
R4 Gwangpunggak
11 Hyopmun
The 12 Jewoldang
inner
garden 13 After Jewoldang
14 Goamjeongsa

Fig. 1 Measuring points
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Table 2 Indices, time history, and frequency of sound at each point

Division Ly S.D. Log NbEm EmT REm G
[dB(A)] [dB(A)] [dB(A)] [Nb/s] [%] [Hz]

F1 452 3.6 39.9 26 0.43 20.0 502.3
F2 42.6 32 36.9 58 0.41 47.7 344.1
F3 45.8 43 35.8 24 0.49 16.3 1045.7
F4 50.0 6.1 33.6 31 0.18 58.7 389.0
F5 40.9 2.4 37.7 12 0.33 12.0 137.7
F6 424 4.0 35.6 21 0.28 25.3 538.6
R1 59.7 0.5 58.9 0 0.00 0.0 2142.1
R2 58.4 0.5 57.6 0 0.00 0.0 23293
R3 42.5 22 39.9 11 0.44 8.3 761.5
R4 422 0.9 41.2 1 1.00 0.3 185.3
11 43.5 4.7 33.7 37 0.49 25.3 682.2
12 41.6 42 34.0 47 0.55 28.3 849.8
13 39.5 4.7 30.6 47 0.34 46.7 254.2
14 37.4 43 29.9 45 0.46 32.7 174.4

NbEm : number of emerging peaks A L1 RN s R G

EmT : emerging peaks compare to its time rate

REm : relative emerging peaks

G : spectrum gravity center[Hz] ,

1010 x

JT02-DUC #10847 _Leq is A WED 20/11/25 07h45mi7_39 38

JT02-DUC #10647 Leais A

WED 20/11/25 08h28m31] 38 408

JT02DUG #10847 Leq 1s A | WED 20711725 06ro5mid 45308

JT0Z-DUG #10847 Leais A

WED 20711725 0onosmid_aidae

5 || [FToz0Us 710647 Leats A | WED 20711725 0666030 a6

707500 #1067 _Leq s A

WED 20711725 Dohibrid 33495

Leq[dB]

1/3 Oct. Center frequency[Hz]

Leq[dB]

40

30 +

20

1/3 Oct. Center frequency[Hz]

Leq[dB]

Oct. Center frequency[Hz
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Table 3 Sound quality indices

Loudness Sharsnes Fluctuation Romg Unbiased Articulation
Division strength annoyance index(NHV)
(sone) (acum) (vacil) (asper) (au) (%)
F1 5.44 1.39 0.07 12.59 10.42 87.1
F2 4.34 2.00 0.02 12.63 8.48 87.1
F3 5.55 1.72 0.18 12.63 7.64 87.1
F4 8.24 1.48 1.30 12.66 13.13 87.0
F5 4.54 1.06 0.05 12.55 7.51 87.1
F6 4.50 1.49 0.03 12.63 8.50 87.1
R1 12.74 1.96 0.02 11.12 38.52 71.6
R2 12.42 2.13 0.04 9.33 39.92 76.3
R3 4.59 1.54 0.04 12.66 8.40 87.1
R4 448 1.73 0.02 12.61 9.03 87.1
11 4.70 2.22 0.06 12.66 7.68 87.1
12 4.28 1.82 0.13 12.63 6.35 87.1
13 3.44 1.58 0.12 12.65 4.76 87.1
14 2.69 1.88 0.05 12.65 3.98 87.1
Table 4 ANOVA of the physical index by the space type
Division Sum of squares Df Mean square F Sig.
Le Group-between 2124 2 106.178 3.299 0.075
dB (2) Group-within 354.0 11 32.183
Sum 566.4 13
Group-between 28.6 2 14.303 15.752 0.001
StdDev Group-within 10.0 11 0.908
Sum 38.6 13
190 Group-between 660.9 2 330.428 10.354 0.003
dB(A) Group-within 351.1 11 31.914
Sum 1011.9 13
Group-between 3453.5 2 1726.762 13.711 0.001
NbEm Group-within 1385.3 11 125.939
Sum 4838.9 13
EmT Group-between 0.0 2 0.016 0.224 0.803
Nb/s Group-within 0.8 11 0.069
Sum 0.8 13
REm Group-between 2453.1 2 1226.564 6.455 0.014
%) Group-within 2090.2 11 190.015
Sum 4543.3 13
G Group-between 2126 696.9 2 1 063 348.450 2.868 0.099
(Hz) Group-within 4077 696.6 11 370 699.691
Sum 6204 393.5 13
Loudness Group—bet}vgen 47.5 2 23.768 3.355 0.073
(sone) Group-within 77.9 11 7.085
Sum 125.5 13
Sharpness Group-between 0.4 2 0.193 2.326 0.144
(acum) Group-within 0.9 11 0.083
Sum 1.3 13
. Group-between 0.2 2 0.083 0.710 0.513
Fluctuatlon. strength Group-within 13 1 0117
(vacil) Sum 1.4 13 '
Roughness Group-between 4.1 2 2.052 3.042 0.089
(asper) Group-within 7.4 11 0.674
Sum 11.5 13
Unbiased annoyance Group-between 773.6 2 386.780 4.418 0.039
(au) Group-within 963.1 11 87.556
Sum 1736.7 13
. N Group-between 123.8 2 61.881 3.675 0.060
Articulation index(NHV) Grotrl)p-within 185.2 11 16.838
) Sum 309.0 3
146 | Trans. Korean Soc. Noise Vib. Eng., 31(2) : 142~150, 2021
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Table 5 Multiple comparison (Scheff) of physical indices according to space type

Division Mean Std. Deviation F P Scheffe
F(a) 3.9333 1.25167
StdDev R(b) 1.0250 0.80571 15.752%%: 0.001 b<a.c
I(c) 4.4750 0.26300
F(a) 36.5833 2.13674
Loo R(b 49.4000 10.24663 10.354%% 0.003 c.a<b
dB(A)
I(c) 32.0500 2.10159
F(a) 28.6667 15.69289
NbEm R(b) 3.0000 5.35413 13.71 %% 0.001 b<a.c
I(c) 44.0000 4.76095
F(a) 30.0000 18.81893
1}53“ R(b) 2.1500 4.10244 6.455% 0.014 b<a.c
0
I(c) 33.2500 9.46766
Unbiased F(a) 9.2800 2.15374
annoyance R(b) 23.9675 17.62322 4.418%** 0.039 c.a<a.b
(au) 1(c) 5.6925 1.65173
#E < 0.05
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Fig. 2 Distribution of physical indices by spatial type

F R

I

Trans. Korean Soc. Noise Vib. Eng., 31(2) : 142~150, 2021

147



Hee-Ju Kang et al.; Soundscape Characteristics in Soswaewon Space Types

Table 6 KMO and Bartlett's Test
Kaiser-Meyer-Olkin measure of sampling 0.527
adequacy. ’
Approx. Chi-Square 75.657
Bartlett's test
of sphericity df 10
Sig 0.000
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Table 7 Factor analysis of physical indices according
to spatial type

Division Component

Physical index Communalities 1 2
StdDev 0.932 0.964 | -0.059
REm 0.913 0.960 | -0.158
Unbiased annoyance 0.821 0.332 0.931
Log 0.946 -0.491 | 0.820
NbEm 0.977 0.444 | -0.790
Eigen values 2.955 1.634
Contribution 59.103 | 32.689
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