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ABSTRACT 

In the present study, railway soundscape in rural areas was assessed by field measurements. Landscape merics of ru-
ral areas were analysed, then a total of 10 sites were chosen covering different composition of landscape metrics. Au-
dio-visual recordings were carried out at selected sites; acoustical characteristics of train noises were analyzed in 
terms of sound quality metrics, ACF (auto correlation function) and IACF (interaural cross correlation function) pa-
rameters. It was found that noise levels of high speed trains ranged from around 70 and 90 dBA in terms of A-
weighed equivalent noise levels. And it can be seen that IACC values of train noises were dependent on the layout of 
recorded sites, and perception of train noises were affected by background noise levels. 

INTRODUCTION 

The high speed train has been developed since the 1960s, 
particularly in Japan and Europe, and currently the high 
speed train has been adopted as a new transportation system 
in various countries. South Korea is the seventh country to 
develop a high speed train technology called the Korea Train 
eXpress (KTX).  KTX was opened in 2004 and its maximum 
speed is around 300km/h. As the KTX has been used pro-
gressively as a major transportation system, noise problem 
caused by the high speed train has grown from a local to a 
national issue. Many complaints from the residents and visi-
tors in rural areas have been directed upon the maximation of 
the speed of the high speed train.Previously many studies 
have been focused on community response to high speed 
trains, which have are based on the social survey and mea-
surement of sound pressure level [1,2]. However, the percep-
tions of rural areas with high speed trains cannot be explained 
by only sound pressure levels since high speed trains are just 
one of the components of rural area consists of other va-
riables. Therefore, perceptions of rural areas with high speed 
trains should be investigated as a concept of soundscape. In 
this study, audio-visual recordings were carried out in rural 
areas with high speed trains; acoustical characteristics of train 
noises were analyzed in terms of sound quality metrics, ACF 
(auto correlation function) and IACF (interaural cross corre-
lation function) parameters. 

RURAL SOUNDSCAPE 

A rural area is an area outside of cities and towns which have 
a low population density, where noise levels are dependent 
on landscape metrics. The variation of noise levels in rural 
areas is larger, from quiet to noisy.  However, in this study, 
only noisy rural areas have been investigated. 

Table 1 shows nine landscape metrics which were chosen 
based on the research output of the landscape study [3,4]. 
Landscape metrics consists of two parts; natural and artificial 
features. Natural features contain agricultural crops, moun-
tains, woods, and water features such as lakes and rivers. 
Artificial features include buildings, man-made constructions, 
traffic roads, elevated railways, tunnels, and noise barriers. 

Sites for audio-visual recordings were selected on the basis of 
analysis of landscape metrics.  

FIELD MEASUREMENT  

Site Selection 

There are two KTX lines in Korea; the Gyunbu and Honam 
line. In this study a total of 10 sites, along with these two 
lines, were selected for field measurement. They are located 
in the Gyungi province near Seoul, where both KTX lines 
pass through. Table 2 shows the charactersistics of 10 sites 
chosen in different landscape metrics, covering 9 codes, to 
obtain data from a wide range of rural soundscapes. 

Table 1. Landscape metrics of rural area 
Code Description 

Natural 
features

1  Agricultural crops (patch or rice field) 
2  Undisturbed valley (mountain) 
3  Woods 
4  Water features (lake, reservoir, river) 

Artificial 
features

5  Buildings and manmade constructions 
6  Traffic road (highway / state road) 
7  Elevated railway and bridge 
8  Tunnel 
9  Noise barrier 

 

Table 2. Characteristics of sites 

Code
Sites 

1 2 3 4 5 6 7 8 9 10
1 ○ ○ ○ ○ ○ ○ ○ ○ ○
2 ○ ○ ○ ○
3 ○ ○ ○ 
4 ○ ○ ○
5 ○ ○ ○ ○
6 ○ ○ ○ ○ ○ ○ ○ ○
7 ○ ○ ○ ○ ○ ○
8 
9 ○ ○ ○ ○
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