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ABSTRACT

In this study, a network of sites designed to manually monitor environmental noise in Naju City,

Jeollanam-do, Korea was redesigned and applied to improve the representativeness of the noise meas-

urements and support more effective environmental management using a QGIS-fieldwork integrated

model. The existing monitoring sites were designated approximately 20 years ago without systematic
selection criteria, and subsequent urban development such as the construction of an innovation city

has significantly changed the urban spatial structure. Consequently, the current monitoring network in-
volves some notable limitations in reflecting the present urban noise environment. To address this is-

sue, representative land-use categories including school, general residential, commercial,

and general

industrial areas were identified through spatial analysis using QGIS, and 48 preliminary candidate

sites were selected. Field surveys were conducted

to evaluate the suitability of various sites and the

feasibility of taking measurements, and 20 monitoring sites were finalized through consultation with

the local government.

The results demonstrate that the redesigned monitoring network reflects the

current urban spatial structure better and confirm the practical applicability of the integrated model in
the redesign and implementation of environmental noise monitoring networks.
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Na, Da and Ra according to the operational

guidelines

Na
Da

A7 e
Ga

Table 1 Land use zones classified into categories Ga,

]

A
R, %

0

7

1l

A

:

i aH]goltt.

)

Al O
, 5ol Hl
73]

3}

=

3 A4

)

o] EofAH
ol ¥

]

A
]
Trans. Korean Soc. Noise Vib. Eng., 36(4) : 317~330, 2026

=

¥

H
oM, =7t54%E AAAGASE TR 1

318

=
o



Hye lJie Park et al.; Redesign and Application of Sites in an Environmental Noise Monitoring Network using an ...

fikaes,
A=
ol =3
A3 el
Aol A7}

$27} ik olel g Al
WPEAR AFA @Y 2%

ol o
ot
o
i
©

k%)
2,

QL

2
o

—

&

o

i

rlr

=

N e

>

1o

[
[o

i\

ol

oL

N

o d
ot
e

=
1o
hy
)
oo
b1
B
12
{1 oft
N
= -llt\l'
‘Ig ol
— X
juto)
o
How g
Y
[
il
o
oxl m?{_i

D)
o

12 e @ 2 o

Skah, 37)e] EA % 3
A= Al b, b, e

27 EAEEAYS ddE APt

o,
.
Y
NN
:
)

-,
Og‘:‘l‘
ol
offl
o,
9
=
fitl
il
oxl
s
2

)

2 5o
Aui
o
-
S
=
>~
oxl

Aol Az A A ARAQ
=

Feldth 200 Ael= AT 2 FEAT 5+ 5

i

ol

o [N
o 9

=
o

Bl QA 2 AT 9
$8 Awe) A73E B

o AAol e heAzt

X2
o
=
__‘(_2‘(
2
ol it
o

N
o & b~
— (M

o @,
(2 Ho |m
i\t
ox!
by
12

R

-
=2
2

>~
=

o
J

off
)
o
g o
o
— iz
o
ofr
-1

=
T
f
BY

i

gy S o
o 2
it} %

Mo 12 i

e oot

A o s
N

b o 2

ox T
)
o3l

N rm

oX,

N

2

rlo
Ry

o

N

N

LY

o
o =
Nl

X
[ﬂy‘
)
kg
N
>
{o,
o
-
S
I

ro,

LopQ oft oo X ff
mt)
= Y)
o

Moo ox ol o X M1 A
ol
X
&2
flo

o
3
<
oo
1o,
()
ox
By

7 2
it

N
N
24
2

2L oodl O oo o I lo NP fZ & N © fn oo oo
o,
X
o
2,

Table 2 Criteria for selecting representative land use zones according to operational guidelines

Criteria for selecting

Residential and commercial areas are characterized by large spatial extent and high resident and transient population

Green areas are located near residential neighborhoods (e.g., neighborhood parks)

General hospitals are defined as facilities with a large number of beds

Schools are preferably located in areas with a high concentration of schools or a large student population

Industrial areas are characterized by a high degree of mixed residential land use

Table 3 Method for selecting measurement sites according to operational guidelines

Method for selecting measurement sites

Select sites that represent the noise level of the measurement area. Five sites per area should be selected (three in general

areas and two in roadside areas)

When multiple roads influence noise levels, prioritize locations with higher traffic volume or a greater number of lanes

Maintain a minimum distance of 100 m between measurement sites

Avoid locations expected to significantly affect the noise assessment, such as areas adjacent to factories and industrial
facilities, construction sites, airports, and railways. In roadside areas, avoid locations near bus stops, intersections,

crosswalks, tunnels, pedestrian overpasses, and elevated roads

Selected sites should not overlap with those of national or local government monitoring networks

Selected sites must be confirmed using TM coordinates or latitude/longitude
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Table 4 Environmental noise measurement existing points classified into Ga, Na, Da and Ra in Naju

Category Land use zone Administrative district General_ or Measurement points
road side
Dasi-myeon The front of dasi elementary school
School zone -
Namoe-dong General The front of naju elementary school
Ga Jungnim-dong The front of naju station(old)
Green area Uneok-don The front of naju federation of livestock
& & Road side cooperatives market
General hospital zone Seongbuk-dong The front of naju general hospital
Nampyeong-eup The front of nampyeong-eup office
. . Bonghwang-myeon General The front of bonghwang-myeon office
General residential
Na arca Samyeong-dong The front of buyeong apt
Dasi- The fi f dasi- ffi
asi-myeon Road side e front of dasi mye'on office
Seongbuk-dong The front of seongbuk jugong apt
Songwol-dong The front of naju city hall
Seongbuk-dong General The front of seongbuk post office
Da Commercial area Jungang-dong The front of shindongah pharmacy
Ichang-dong Road side The front of yeongsanpo terminal
Namnae-dong The front of useonggak motel
Munpyeong-myeon The front of korea 3M
Munpyeong-myeon General The front of naju gas
Ra General industrial arca Bonghwang-myeon The front of waun(?nggongdanjl
Songwol-dong LG chemical naju factory
Road sid i
Dongsu-dong oad side The front of d.or.lgsuqryangnonggongdanj1
administration center
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Procedure Details

Identification and selection of suitable land use zones

1. Screening of land use zones s s s s P .
g use z within categories ‘Ga’, ‘Na’, ‘Da’, and ‘Ra’ for each city

7
2. Development of evaluation Formulation of evaluation standards and establishment

criteria of selection guidelines for land use zones

7
3. Data assessment Collection of public data and metadata analysis based on established criteria
7
4. Administrative district Establishing quantified evaluation criteria and allocating weight factors to individual

selection indicators in the selection of districts according to land use zones

v

Visualization of quantitative data using QGIS and

3. Field work zone mapping delineation of survey zones for field operations

v
6. Field work Conducting field surveys based on a checklist for point selection
v
7. Environmental noise Verification of environmental noise at newly selected points through measurement,
assessment with impulsive noise excluded; if exclusion is not feasible, proceed to Step 6

Fig.1 Algorithm of the developed methodology: QGIS-fieldwork integrated model
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Table 5 Multi-criteria evaluation framework for administrative district selection based on land use zones

Land use zone Operational definition Rating scale Weight
Green area Resident population (administrative district) 6~ 10 (ordinal) 0.5
Distance to city center (administrative district) 6~ 10 (ordinal) 0.5
General Average daily inpatient census Indicator value 100 0.5
. X
hospital zone Total number of hospital beds Maximum indicator value 0.5
Indicaty 1
Total enrolled students - L 1c9{ or‘ vaue 100 0.7
Maximum indicator value
School zone School category (age-dependent sensitivity)
: Elementary school / Middle school / 100 / 90 / 80 0.3
High school / University or college
. Resident population (administrative district) 6~ 10 (ordinal) 0.5
Exclusive / General
/ Semi- Total land area (administrative district) 6~ 10 (ordinal) 0.3
residential area Foot traffic volume (legal district) 6~ 10 (ordinal) 0.2
Resident population (administrative district) 6~ 10 (ordinal) 0.2
Total land area (administrative district) 6~ 10 (ordinal) 0.3
Foot traffic volume (legal district) 6~ 10 (ordinal) 0.5

Commercial area

Administrative districts containing central commercial

with larger commercial land coverage are preferentially selected.

areas are prioritized. In their abse

nce, districts

Resident population (administrative district) 6~ 10 (ordinal) 0.3
Exclusive / General Presence of industrial complexes It i.t £ exists,6 10 0.3
/ Semi- industrial area it not,
Presence of nearby apartment complexe If it exists, 10 04
(administrative district) if not, 6 )
ANM SAANEE AT 4 e FY9(zone)S A Y(zone) oA 25 TA FFS AI4A, 440
ST, o] WAL FFUCIE A A WAL E Wus BAH] e FESHE AT A
EAE gisteE ZAoltt, AEHNE 9 AL Aoz o ;qxq AFe] 750 ¥3F 7\]7517 =y
ARG HolEQ) ARAT, WAL AHF FFolw, B wWe Aol By 4057 Be AW $9 £
AGEAY, FEATE WIS 71F0E /FH] U, o8 HPOE A% U QGISE Aol T
U dlolE kel THE Fte QGISE ARgstel  ARS AlAglete], AT A 20705 AT
TA(zone)S A3, AFEALE R ePai)

4) Al =4 ;q A XA

23 9T =7 U F|

(1) Z=3 3 o]y

T-(zone) WellA Table 3] SHA4 474 %1 o] A7ellX= QGISE AHg-ste] Hlo|HE A7+t
S 353 F0 59 AR 52 F, A% 932 s 492 A9t QGIsE eEas TR
AFE Al EXSEAE | 57 S AEE A AXZEYOIR version 3.34.145 831513, dlolg
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Table 6 Evaluation results according to assessment Indicators

‘Ga’
SN ES Weight Score 1 SC Weight Score 2 Score | Rank

Dongshin University 10 7 7 2.1 9.1 1

Bitgaram elementary school -
Bitgaram middle school - 7 49 10 3 7.9 2
Bonghwang high school
Hanareum elementary school - 0.7 0.3
Geumcheon middle school 6 4.2 10 3 72 3
Binnuri elementary school 6 4.2 10 3 7.2 3
Naju university 6 42 7 2.1 6.3 5
‘Na’

AD RP Weight | Score 1 LA Weight | Score 2 FT Weight | Score 3 | Score Rank
Nampyeong-eup 9 4.5 10 3 8 1.6 9.1 1
Bitgaram-dong 10 5 7 2.1 10 2 9.1 1
Seongbuk-dong 8 0.5 4 8 0.3 24 6 0.2 1.2 7.6 3
Songwol-dong 7 3.5 6 1.8 9 1.8 7.1 4

Geumcheon- | ¢ 3 9 27 7 14 7.1 4
dong
‘Da’

AD RP Weight | Score 1 LA Weight | Score 2 FT Weight | Score 3 | Score Rank
Bitgaram-dong 10 2 7 2.1 10 5 9.1 1
Nampyeong-eup 9 1.8 10 3 8 4 8.8 2
Songwol-dong 7 0.2 1.4 6 0.3 1.8 9 0.5 4.5 7.7 3

Geumcheon- | ¢ 12 9 27 7 35 74 4
dong
Seongbuk-dong 8 1.6 8 24 6 3 7 5
‘Ra’

AD RP Weight | Score 1 IC Weight | Score 2 AC Weight | Score 3 | Score Rank
Ichang-dong 9 2.7 10 3 8 32 8.9 1
Songwol-dong 10 3 6 1.8 10 4 8.8 2
Sanpo-myeon 8 0.3 2.4 10 0.3 3 8 0.4 32 8.6 3

Wanggok-myeon 7 2.1 10 3 8 32 8.3 4
Munpyeong- | ¢ 1.8 10 3 8 32 80 5
myeon

SN: school name, ES: total enrolled students, SC: school category, AD: administrative district, RP: residential population,

LA: total land area, FT: foot traffic volume, IC: presence of industrial complexes, AC: presence of nearby apartment

complexe

324 | Trans. Korean Soc. Noise Vib. Eng., 36(4) : 317~330, 2026
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N Ga
"2 Na

B D- RNy
i Ra O

Dasi-myeon

Yeonggang-dong

Yeongsan-dong.

i’r Wanggok-myeon

Gongsan-myeon K\V\
opggang-myeon Seji-myeon

Bannam-myeon

Bonghwang-myeon

Dado-myeon

Fig. 2 Distance distribution between measurement areas in categories Ga, Na, Da, and Ra

W AD
B Dongshin
university

(b) General residential area

% o

LD

(c) Commercial area (d) General industrial area

Fig. 3 Overlapping of administrative districts and land use zones
(AD: administrative district, LD: legal district)
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Table 7 Hierarchical decision-making process for selecting the final environmental noise monitoring sites

Candidate site Criterion 1 Criterion 2 Criterion 3 Decision

School — General — Candidate 1 o o X o
School — General — Candidate 2 o o X o
School — General — Candidate 3 o X X X
School — General — Candidate 4 o o o X
School — General — Candidate 5 o o X o
School — General — Candidate 6 X o X X
School — Roadside — Candidate 1 o o X o
School — Roadside — Candidate 2 X o X X
School — Roadside — Candidate 3 o o X o
Residential — General — Candidate 1 o o X o
Residential — General — Candidate 2 o o X o
Residential — General — Candidate 3 X o X X
Residential — General — Candidate 4 o o X o
Residential — General — Candidate 5 o o o X
Residential — General — Candidate 6 X o X X
Residential — General — Candidate 7 X o X X
Residential — Roadside — Candidate 1 o o X o
Residential — Roadside — Candidate 2 o X X X
Residential — Roadside — Candidate 3 o o X o
Residential — Roadside — Candidate 4 X o X X
Commercial — General — Candidate 1 o o X o
Commercial — General — Candidate 2 X o X X
Commercial — General — Candidate 3 o o X o
Commercial — General — Candidate 4 X o X X
Commercial — General — Candidate 5 X o X X
Commercial — General — Candidate 6 X o X X
Commercial — General — Candidate 7 o X X X
Commercial — General — Candidate 8 X o X X
Commercial — General — Candidate 9 o o X o
Commercial — General — Candidate 10 o X X X
Commercial — Roadside — Candidate 1 o o o X
Commercial — Roadside — Candidate 2 o o o X
Commercial — Roadside — Candidate 3 X o X X
Commercial — Roadside — Candidate 4 o o X o
Commercial — Roadside — Candidate 5 X o X X
Commercial — Roadside — Candidate 6 X o X X
Commercial — Roadside — Candidate 7 o o X o
Industrial — General — Candidate 1 X o X X
Industrial — General — Candidate 2 o o X o
Industrial — General — Candidate 3 X o X X
Industrial — General — Candidate 4 X o X X
Industrial — General — Candidate 5 o o X o
Industrial — General — Candidate 6 o o o X
Industrial — General — Candidate 7 o o X o
Industrial — Roadside — Candidate 1 X o X X
Industrial — Roadside — Candidate 2 X o X X
Industrial — Roadside — Candidate 3 o o X o
Industrial — Roadside — Candidate 4 o o X o

Criterion 1: reflecting land-use characteristics, criterion 2: measurement suitability, criterion 3: functional redundancy
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Fig. 4 Redesign and application of environmental noise manual monitoring network new 20 sites

Table 8 Environmental noise measurement results, in new points, presentation of results (primary/secondary)
[unit: dB(A)]

‘Ga’ - ‘school zone’ - ‘Dongshin university’ ‘Na’ - ‘general residential area’ — ‘Nampyeong-eup’
Daytime Nighttime Daytime Nighttime
Points Points
09:00 ~|12:00 ~|16:00 ~{20:00 ~|23:00 ~|01:00 ~ 09:00 ~|12:00 ~|16:00 ~|20:00 ~{23:00 ~| 01:00 ~
Ga 1 56.3/ | 46.6/ | 424/ | 579/ | 563/ | 56.6/ Na 1 61.1/ | 59.2/ | 59.5/ | 473/ | 44.9/ 45.3/
44.7 44.0 44.5 43.1 36.7 37.5 46.9 48.2 47.7 49.3 46.0 45.0
Ga 2 583/ | 487/ | 473/ | 58.1/ | 554/ | 57.0/ Na 2 477/ | 47.6/ | 50.7/ | 49.1/ | 44.8/ 45.0/
46.8 47.8 47.5 459 45.6 41.6 42.5 45.6 50.7 47.5 39.8 38.6
Ga 3 57.3/ 46.3/ 46.6/ 58.3/ 56.3/ 54.7/ Na 3 46.1/ 46.1/ 43.0/ 49.0/ 45.1/ 46.2/
44.0 50.4 45.6 43.7 37.4 36.5 45.5 43.5 46.6 47.6 42.6 43.5
ES 50 40 ES 55 45
Ga 4 68.8/ 69.3/ 70.4/ 68.8/ 61.2/ 59.0/ Na 4 70.2/ 67.9/ 67.1/ 67.2/ 58.0/ 63.2/
72.3 72.1 72.7 67.1 59.6 65.4 67.6 67.3 67.1 59.7 54.9 56.9
Ga 5 67.0/ | 66.0/ | 652/ | 659/ | 57.3/ 57.2 Na 5 655/ | 64.2/ | 642/ | 633/ | 62.3/ 56.2/
67.0 65.3 67.5 63.9 58.1 59.1 67.6 64.0 63.6 58.3 53.7 57.4
ES 65 55 ES 65 55
‘Da’ - ‘commercial area’ - ‘Bitgaram-dong’ ‘Ra’ - ‘general industrial area’ - ‘Ichang-dong’
Daytime Nighttime Daytime Nighttime
Points Points
09:00 ~|12:00 ~|16:00 ~{20:00 ~|23:00 ~|01:00 ~ 09:00 ~|12:00 ~|16:00 ~|20:00 ~|23:00 ~| 01:00 ~
Da 1 54.0/ 55.5/ 56.3/ 56.4/ 59.8/ 58.5/ Ra 1 58.0/ 53.7/ 53.8/ 52.5/ 53.8/ 52.7/
59.3 62.2 59.0 64.0 59.5 58.8 53.9 48.7 52.6 49.3 45.7 45.1
Da 2 61.9/ | 60.9/ | 60.3/ | 59.1/ | 53.5/ | 54.9/ Ra 2 64.1/ | 644/ | 619/ | 622/ | 59.3/ 57.5/
62.6 59.8 63.1 59.4 55.2 55.0 60.9 61.1 57.9 60.2 59.3 59.0
Da 3 55.0/ | 61.1/ | 57.6/ | 59.6/ | 553/ | 55.6/ Ra 3 62.8/ | 643/ | 624/ | 60.0/ | 56.3/ 55.0/
57.2 60.6 59.2 65.2 54.8 54.9 61.8 58.7 58.7 59.5 53.7 54.7
ES 65 55 ES 70 65
Da 4 68.6/ | 659/ | 69.8/ | 67.3/ | 66.0/ | 64.4/ Ra 4 63.1/ | 63.2/ | 64.1/ | 6l.6/ | 57.4/ 57.0/
66.1 69.1 68.4 69.1 65.8 65.2 64.2 60.4 64.1 62.3 55.2 55.9
Da 5 63.8/ | 66.1/ | 752/ | 61.1/ | 59.7/ | 59.6/ Ra § 67.3/ | 63.1/ | 65.6/ | 56.7/ | 60.2/ 56.4/
63.6 62.8 63.9 62.0 65.8 60.1 61.1 58.6 62.8 61.4 59.2 46.8
ES 70 60 ES 75 70

ES : environmental standard
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