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Reliability Analysis and Application Research of Automatic Monitoring Technology for Acoustic Environment in Mining Areas
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(1.Hunan Province Environmental Monitoring Center, Changsha, Hunan 410019, China;

2.State Environmental Protection Key Laboratory of Monitoring for Heavy Metal Pollutants, Changsha, Hunan 410019, China)

Abstract: Noise pollution in mining areas is a prominent problem in the construction of green mines, and achieving precise and
continuous monitoring of noise is crucial for environmental protection and occupational health. To address the the problem of
insufficient timeliness and continuity in traditional manual noise monitoring applications in mining areas, taking a typical mining
area in Hunan Province as the research background, eight functional areas including open-pit mines, beneficiation plants,
transportation work areas, and living areas were selected to carry out 24-hour continuous manual and automatic noise
monitoring. Linear regression and bias analysis were conducted to verify the reliability of automatic monitoring technology by
comparing over 190 sets of equivalent sound level data per hour. The results show that the automatic monitoring and manual
monitoring results are highly consistent, with linear regression slopes ranging from 0.983 5 to 1.055 4, correlation coefficients
() above 0.997, and absolute deviations controlled within =1 dB. It is fully verified that the automatic noise monitoring
system has good applicability and accuracy in complex mining environments. The monitoring data also reveals that the noise
level in the production area (70 -85 dB) is significantly higher than that in the living area (<{55 dB), and after conducting
prevention and control measures, the sound level has been reduced by about 20 ~30 dB compared to the source intensity, with
significant prevention and control effects. Finally, noise management suggestions are put for forward for the mine.

Key words: Acoustic environment in mining area, Automatic noise monitoring, Equivalent sound level, Sound source analysis,

Noise prevention and control

0 #x uﬁa@mw 5T A 4 21 (WHO) 3% 51 3
- VKT 25 T8 e A5 R BRBE e KUK TR 2. B O
PR A 35 U © SO BUARIRTT A Tl KSR R T AR AR s R Tl 5 Bk M R R R R I

x  Wris HHE:2025-08-20
ESWMA =K IREE O 5 4 5 5 e Mo 5 0 9250 % P S 4 0 B (SKLMHM202332)
EHEE N HRFHA991—) . B HIm KA, TR, F2EMNFEASEWIM TAE. E-mail: zhousangyang91319@126.com
BEMEE NHA1971—) &, WM KA, S TR, ZEMFHREWN TAE, E-mail:118511423@ qq.com



226 gL B R S5 A

2025,45(9)

PO W X S B A T L B0 BR R A S AR AR Y
TR H 250N . WEsE R W], MR IS AN i
WA AEWT S5 38 2l A T B8 R SRR & K
Z ZGAE IR A VA5 K Sk L R B R A L
12 1R 5 — R B Al g ) R, 3T AR O, R R
R VEIK G R TR B T sk, B AR S B
Fral b st , BROAKT A PR 0T 1 I H 25 s ek, M e
15 PG| R BN 2 Sy PR R B 20 W, € R 2 ET
FOAR B i AR B [ fe 32 N iz e A e
A AR IRBEER b [ R R VS e B A R (2024 4F) ) 8K
Pt - 2023 47 4 6 i % LA b 3T S 2 B M 7S R 26 i
FNFRYy 570.6 T3 F, b B —4 XM T 120.3 J7 {4k,
SR MR T e A 1 ) R A R AR S IR R
M 7 LR 61.3 %0 R Y L ARk Bl
SRA M 1 TR R L Gt € R TSR OB B AR (4
WX RSS2 T 0 3 ok, T R R IS gl ) LA H 25
e . WK R R SRR SR I Sh K AL
EARGFED IR GET T2 077 iz L A i g
7 AR AN M DX AR N B3 8 BR O A5 L 38 X6 S i
A IS PRI 1 LR SR

M A ) e — U X S e AR TR L T AR S 2
2 £ 25 I B 7R R T R AR G v A 0 Ll TR B
R B REAAE T R W 75 5 Y B i6 R AL 27 1 %k
it S P T RN VA I B LR A P R T D
A M 7 A B e 5 1) S BRI . AR B N T I
2 PR 0 A5 Y AE L R A ) e B A K HfE LA
A R 28 2 M R R S L 0 LA G A 2 A T R
P Tl A A 7 AR B L T 1L TR S DA
e % 5 3 M T S AL i 4 VS e T
T AL REAT PR . % 7 X o ik S B 4 R A A B a6 Y A
DU X LA 25 R | 9 iff S ke A 5 8 75 174 52 o i i % L
ShASAR Ak RS, R ME DA R T T AT 7 BRI
VEAl 55 05 75 05 Y B 5 1 8 B R . X4 i, M AR
EZ 5 MG N TR m) [ sl 8 fig Ak Jr 1) P s
B, WEFE [ Bl W I B ARARFE T A KA % S R R
A6 TN SIS 43T BE T, RE 85 5L T o R IR W D £k
P EATIRA BT, R T T 6 M 7S s A AR R Y
WS MITRE T) . BRI Bt A 43 75 IR 45 T
it R S5 BROAR R SR BE 1 TR LR A AR PR R 0L
T A B AR S A g W s Y B A B R T
1D IS R R B VO Ea N

A 20 t2d 60 4EACTT IR, 2 BRAR £ [ 52 bl 22 91
JEE I T M R I I L, 1966 4F, vk E K S 2% ) 8

PR L5 — s A s R H
N el R B s N R e e R RNVl (N =5
Yt VO PR | H AR S5 /0 B0 G AR IR T DX S e 7 g
(8 & Ml Ak W F 5 O T R AT T 2R 3R g
AW ER T 1973 48, &ad i I HAE I R e, B R 3L
T B Sy 58 & 1 B Sl Ak R R, 2006 4R, 405
T DX PR B M P Bl M R G AL S T
A B I — R AN BESE S E e R g gl W B
AE T, 2022 A, EE I 4 7 A T T R AT
T MR AR M T A S E N A E T
1000 AW 7 W i) A7, o 3 7l 32 SR0 e 1 A 3 52 3
(M 7 AT T 5 ) WA .

[ P A3 T [ 2h M W B T A AR
JE AR DX S B 5T Jr T, 2 0E Y T g XA A
B WFGR T A [ M 2 6 A B 0 B AR AT A 1 5 i AR
F s 2 BRG] A1 35 S 00 [0 26 R 3 X T P e L
A G R X I T SRR R R U R AT
T oA T AR B (2 H R R XA X
A ST AR A R . W IX — R IR X, A
TG BT AH XS ST, AT 2R R L BE B L IR XA AR TR
Jiti » BB BT L A% 1 B R e MR T R A B R X1
S H 25 A2 B 56T, B 5 AH OC AR X A 7S R
A ™k W E (U3 8] 50~70 dBCA) , & J8] 40~55 dB
(A)), P, 7 BL 27 58 38 09 75 IR 58 B 2l I D1 &
g5, XA LAl JE AT R DR BT AT DR B BT R L 4R T
X XEREGZHME,

1 7 K% F R

1.1 FXEBEERR

ZATINTF R R I i A PR S e T DR
VEAEAT A P B ] 3 A b B AR AR R 25 e A X
3T G — R B T RE IXC 3 A/ B T DXOXE DL 4% 2
B2 DX, 4% DSl MR 7 7 U 22 R R R D Bl R AR
BRI % HAE b R R A, BT IR R A
=2,

(1) FFRAEM MR, 3= 22k I8 A Bl L AR L 2
TR R A A oMl o G v 488 L AR oM T 7 ik v 28 R
PSR G AT Ik 115 dB, SR YL [l 125~500
Hz s SR RBAE b W8 75 T I INF W P, 86 2% 75 e (Al 38
140 dB.#R{EFE 20~20 000 Hz; R4l 5 M ol
9K By F AL IR 75 R AR JBE 5 R T L A5 AR A AT Gk
110 dB, 4 {5 Bl 200~2 000 Hz,

(2) BEAFEMD M, 2 ok R A il 6 0 A L



REH FARERBEAGBRMNBRTERINEZAFRL] A LARE FL,2025,45(9). 297

W0y 9l B s 4 FL v e e O M 7 — it el 0 k%
JE AL S A fE O P R T R, AR
g% 90~120 dB, R Fl 200~5 000 Hz; BEW 432
Mot s — R BR S B A5 O RIS s, Sl 2 80~
110 dB, 3% Bl 200 ~1 000Hz; % B 1% % M /5 3=
TR A R By AL IS B W e SR g 70~
100 dB.#i 5 Fl 500~2 000 Hz;

() Wi, REREAZT £,
B K AT B BT R I A L SRS 2 80~ 90 dB, M R
JEE 100~5 000 Hz,

JES ] 43 A TR A W 75 Ay 1 O [] B
BE VR 7 S 24 h FESLME R L 58 B R R
SE S [ B 7
1.2 HFREEREIR

B 5 7 ol B2 AR 1 R 7 T BT XY R X R YA
C I B U5 K B 45— A% R BT — SR B 47 1) 57 A4k
BARR ZR . 7R UE Sk B 4 7 1T SR FHAR M 7 76 0 s AL
T £ B 7 R DT AR I MR 7 AR E 5 A MR R AR R IR AR
b ERR WX T S B R SR T 2R (] SR R G M
T+ B 7 3 A Al 2 2 L A A ik
T ARBT 3 7 L %A T R, R
SR R T- B e o X W 7 By A O 1 RS — AR
RAZ 6 07 X MY Dy 68 A 52 2%, 4% DX 3 e s e
LA DR 2R A% TN AR A0 M 7 3 B R A5 B R O
B AR LA B AT IR BT AT DR R DT L T
FEIXOCFR L N T B 58 3 1Y PR IR B B IS R 5
Bl PP H 1 X 75 o3 A R

2 %E @ RN EE

WP 2l AR G T R R e R B 3 BT 1
AR BUPRBE I 7 0 S IR AR AR LS PR AL . RS
O FH R B H AR 75 i AR 5 1A B R R Sl A
BAITTA I e P R R AR B A AR T 5 R IR B sh e
B BAG T 8 A/C/Z TR U 24 {7 A5 K e e
Ja s H i A AL B g S 5T AR ROE SR g Se it
2 1L10/1.50/1.90 FEHFAE S8, M s i 3R 48 32 %
AL 5 R A Bl I 3l RGP M e A T 2
GRUT S MRS E Sl I R P A B R AR YOG
B>, LA 42 KA 2 AME P B AR S R A S Ak B
FEGEFRES ARSI E R RS
T RA R . M 2l I R R Bl )
0 PG A il 2 MR P M 4 AR I BT X MR Al
gt b B P4 L B B AR 1 DL 1

Wk 7= B R GE

Bl BEADHLSNEERRE
Fig.1 Principle flowchart of automatic noise monitoring
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Fig.2 Correlation analysis between automatic and manual monitoring data on the first day
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