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Investigation and evaluation of acoustical environment in
Pingyao ancient city

LIU Yufeng, SHI Xiaofeng
(College of Architecture, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract: Taking the Pingyao ancient city as an example, a field measurement and subjective questionnaire survey of the
acoustic environment of four functional areas in the ancient city is conducted. The investigation results show that the
sound pressure levels in the county yamen museum and the Mingqging Street obviously exceed the limits of the current
acoustic environmental quality standard; the sound of historical and cultural performances is one of the unique sound
sources in the ancient city, and it is most popular as natural sound. The influence factors of acoustic environment in the
ancient city are studied based on the semantic difference method. The main factors of acoustic environment include
mental attributes (comfort), social attributes (interest) and physical attributes (dynamic, intensity and richness), in which,
the interest, intensity and richness show a gradually increasing trend in one day. And the acoustic environment of the
ancient city is richer, more interesting and dynamic in comparison with other acoustic environments. At the end of this
paper, some suggestions are put forward to improve the present acoustic environment of the Pingyao ancient city, which
may provide a reference for the construction and optimization of soundscape of ancient city category.
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Fig.1 Functional zoning map of Pingyao ancient city
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Table 1 Measured sound pressure levels at various points

. 7 E 2R /dB(A)
FIBERX KMEERX  UEs  BEEmE
-5 47.7 522 68.7 69.1
A 48.7 54.5 69.9 57.0
T 437 51.3 71.3 70.9
g - 40.4 50.0 71.8 58.7
F-3SME 45.1 52.0 70.4 63.9
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Table 2 Basic information of the questionnaires(\)

PER) B W%
B 4 AHER HFE <18 18~30 30~50 >50
99 107 71 135 42 77 48 39
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Table 3 The composition of sound sources at various areas
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Table 4 The relationship between sound preference and
respondents’ information
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Table 5 The satisfaction ratio and attention ratio of
visual landscape to soundscape based on
respondents’information
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SR, ATRLE Y, AP S5O S A0 E (1) Z2 75 %X
TP 25 P VP 1 e L SR B T AR RS 1 22 )
o 3 R R

2RI T B A R 55 (1 VA 1 2 52 B I WT 22
AR R BRI, AR YR 0T 8 o ) A
WA TIRUE . RPREARIREE . AL SO AN 75 SO0 i)
R EHHAT N R T Z TR, BRI
FE S A0 SO B A S R N R B E
K BT 0.05, HXREFRKT 0). @itk
— 35 1A T6] BRSO 43 BT 43 B L 3 OW 5 7R OMAS L
i) p HSET 0.012, RO 5 R0 o8 So0 Al
RO ABAFAE — 2 IAC EAEH, Fom g o)
PRIRES (VPN o
324 FERET

IR A2 ] UK Z AN FR bR b e . 348
HEA TN T LA BRI B4R H I, Atk
FZ I RIS SCERAT 0. Hodr, WSS
2k 7R Cronbach's Alpha 2%0N 0.76, UM H45
HaEmE—8ER S, BT EEE; Ry, Ed
KMO #1 bartlet BREAT 55, 75 H KMO 5304 0.707,
VLA IR0 1T 45 SR 10 S i o W HEBR /N R
BAGHEA 0.5, F 6 RNET KNI EILTEHE 5 1K
MR . ¥ 17 IR 5 2K, EIRR
i) P38 Ay 3 AR I E BN S A, Hoh 2R
RIATE 62%, (E7H BRI 7 P 8 TR m K F .
Horp, K 1 B Z BRI 17.17%, SE7EEA
K, BOFEBIA—EE. BR—0HR. FE—E,
i — Al BT 2 7 ZEMRBEEN 16.69%, 5
MR, AAEARFE—R . BlB—E.
HIM—I A EE—LEE; T3 E
RN 11.25%, Sl e, AR —T .
Eh—A8, HEH—ZHMAE—AR: FHTF 41



#e XGRS, I TR AT R S PR A 733

TR 9.23%, REL T &R, AFEm
Se—RYT. RIS FINE [ —2¢Es RT S5 T EM
B 7.66%, I T FEMEEE, U2 —
B— RO —IEW, AT LR E R 2 — e R
SR AT P R

5 AT T E R Y, UK S ANET
X TP RE I 0 R R AR, iR T
KB TEETE ) theBrEGmekrE). Y E
(Bhate. B, FERE), 5K E S V7
M IXEFEAY) S, HIE WA F A E S
SRR I PR R PPANME . R I R B )
TR FRAER . 2K, HIE R = A
R, (HEEEMN R R, Bk
B SR SN EERFRRB RIER. =R
AW ETR bR AR S 2
SRS R M SRR A, R IR I R 2 3R
BERRENIIREE, (AHAERSMETEE S mlkr
PR E TR PSR 20t SREE . R
FEHER, M T AR Z — e sh S
it i RS DX SR ) 3 R TR O RN R R SR D)
L SRR, BRI, IR PR 1) R
P AT TR, T T I R 6D it e IR e [X T s SR )
A P IR AT AN B (1

%6 EF 147 MERERBHETFSHENS

Table 6 Factor analysis matrix table based on the rotation
of 147 samples

FERHT  TEMRRER% T 25 1] ot KMO %%
T —FE L& 0.79
BIR—IT R 0.78
AT 1717 it 0.78
R —AN R 0.73
Hit—IiS e 0.83
Hil—Jiim 0.77
A2 1669 iy s 074
HREE—LER 0.72
TR —1F2 0.76
R —r B 0.68
s 12 L — Al 0.58
ANE—HR 0.52
i AR UL 0.71
T4 9.23 55 0.63
WE [ — 2 0.62
ZFf—H— 0.78
AT s 766 B —i5 B 0.61

d, EEETEEIEE R BRERE. SREMEE
FERE, WML RiE—BWIE 5 MHATF &
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1T T ERTS  SI4h, AT ) 25 4 5 I ) A
AT T, DIRR IS R EE — R
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g g R g 7 fow, BT 1(p=0.019)F1 K+
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(R35ME 22 9—-1.022, 15t B LMo T 87 & 1 (R PPN v
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T 2(ERAE) I EIME 2 8-2.210, TEHE & R E T
IR AN T AR R EFERRERE L, H
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WA B IS A3 0 T T4, 50 8 DL B RSS2
I RAR T HR = MR, R K S BN U
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HRI M BT GG SBT3
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Table 7 The relationship between main factors and basic
information of respondents

k5 S AFEE I

pfi ¥iiE  pfH HEE pli pli

KF 1 0.019% -1.635 0.013* -2430 0.653  0.053
KF2 0172 1.072 0.047* -2210 0260 0.003*
BF3 0 0.027% -1.022 0.100  1.748 0.863  0.659
K4 0214 0867 0959 -1.087 0451  0.046*
KF5 0274 —0476 0297  0.965 0.025* 0.012*

FEP T

W T KMO BEUH 0.707, MJ7EMEFERN 62.00%

xR s 5 AT RS BCESE, T
HHEEWERICN, BT 12.7) BT 2(1.8) HF
3(-1.3)« ¥ 4(0.8)FIA ¥ 5(0.9), i BHET-1&E 4

VE: *FIRTE 0.05 /KT FE AL,
4 458

MR S B, e AT RIS S
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