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of Military Shooting Range Noise
— The Necessity of an Integrated Noise Assessment Method
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Abstract: This study aims to define military shooting range noise, examine its impact on human
health, and compare national and international noise assessment methods to propose an integrated
evaluation framework. The study conducts a comparative analysis of military noise criteria used in
South Korea, the United States, the United Kingdom, Germany, and Japan. It proposes a multi-index
integrated assessment model tailored to the unique characteristics of military ranges where both
smallfirearm and largefirearm(defined by the 20mm threshold) are operated. The Military Noise
Impact Index (MNII), based on NATO and WHO recommendations, is introduced as a comprehensive
indicator. This research serves as a practical foundation for mitigating military-civilian noise conflicts
and improving related policies.
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Figure 1. Comparison of annoyance responses to impact
noise and traffic noise



2
ok
M

Ao, 27

o} BA5he o

5dB o]/, o7t 75dB ©]/<l H|olH
u:] TEASI FE C-EA o7t §
WS E(LCdn)E F7HA H 2 ARS-ST Y THFigure 1).
CHABAS] 32443 44714 T4 3} EPAC] A A A5
$48 471 THE VLT A3}, 47H 1L
AFET FA LS A 5] =A YER o H,

A ENTAE LAl S AR A0 T
| Ath(Figure 1).

=
Nl

nlo o}m

o b K
ru

I, A=

1. 3718 A2 71& ¥ H7F A H|W
ANABL| A0 7|82 FAAS EHA &S
ojth. T AF 7= 7|2 FE Aot o] &
A E= Hatoto] Tt A0 HIMHIE A4S
3t 5, o] 2 A7 B 2 &gttt T A
2 FE2 O A 7H] 7| 2R E AR (BE 5 EAS
Fast, Slow©] ™, Impulse= 211 S-EA] Q) 519, A2

Table 1. Units by noise level

Definition Unit

Noise exposure levels using standard

. Las, Lo
frequency correction AR CE

Maximum noise level using standard
dynamic characteristics and frequency
compensation

LAFmaxa L(‘ Fmax

Peak level using standard frequency

correction Lieato Lepea

Table 2. Applicable countries by evaluation unit (Small firearm)

Unit Country
L Netherlands, Norway, Denmark, Sweden,
Almax Austria, Finland, Australia, etc.
Germany, Switzerland, Czech Republic,
LAqux
etc.
Lpeac and Ly United States

Table 3. Applicable countries by evaluation unit (Large firearm)

Unit Country

Lee Sweden, Germany, Denmark, Finland, etc.
Leeg Netherlands, Denmark, Germany, etc.
Legn Norway, USA, etc.

Legen Japan, etc

H 7 o]0 w2 22T TS 3 ZrTH(Table 1).
TAAZ 1 Py ol AHA A5 0] B9l = 3t
7149, H337] 5) 7 =7FE = AolstH, =4
o7 #Foke 3 7} Ol ZY5}1A] Y=t}
B B9 AHE Aol e H7E 2 AE
51‘7}£ T3t o] FREH AP = A, U E
371 CEAS i HE AR8-51aL QUTH(Table 2, 3).
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Table 4. Noise Restriction Guidelines According to US Military 29351719 AL, 7] Aoy ds] &S
Land Use Plan (Large firearm _
(berge frearm) 3} 2% 235 A W9 PK15(met) S ALGIITE. o)
o e O A A o] 9] 15%2 ETSH= 22U WE
m 62-70 ofujst, A A E A7t 7FSoy T 7=
1 70~ A EotA] P o5 S8l tigt 2 Aot
(Table 5).
Table 5. Noise Restriction Guidelines According to US Military
Land Use Plan(Small firearm) 4, EQUO| 2 57| ASEX 9l m7|abH
Noise Zone PK 15(met) [dB] L o = _
1 ~87 %C)E]%EH 09*]'7] &%@Q]EH@%EBJ@% %-]A—Q—
il 87~ 104 U, d3a] 457182 59 Q9T A58 A
i 104~ AolEetelo s AFsT Uk C-EH ShaS =
Table 6. German Large Firearm Noise Guidelines
Area Tiromss | Commdksavais Equivalent noise level Single shot noise exposure level
(LCeq, [dB(C)]) (LCE, [dB(C)])
Reference Value 70 100
Day Upper Limit 75 105
Residential and commercial (06~22) pper Limt
mixed use areas Maximum Limit - 110
Residential bulldlngs Reference Value 60 90
in outdoor areas Night —
(22~06) Upper Limit 65 105
Maximum Limit - 110
Reference Value 60 90
Day P
(06~22) Upper Limit 65 105
Pure and general Maximum Limit - 110
residential areas
Small residential areas Night Reference Value 50 90
(22~06) Upper Limit 55 105
Maximum Limit - 110
Reference Value -
Day P
(06~22) Upper Limit 107
Maximum Limit 110
Other outdoor areas
Reference Value -
Night -
(22~06) Upper Limit 107
Maximum Limit 110
Table 7. German Small Firearm Noise Guidelines
Region Day (06:00~22:00) Night (22:00~06:00)
Resorts, hospitals and convalescent areas 45 35
Purely residential area 50 35
General residential area 55 40
Residential and commercial mixed use area 60 45
Urban area 63 45
Commercial area 65 50
Commercial and industrial complex 70 70
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Table 8. Japan Large Firearm Noise Guidelines

Region Planned Volume reduction(dB)
Lcgen 89dB(C) ~ Transfer compensation / Land purchase
Lgen 84dB(C) ~ 89dB(C) 25dB ~
Lgen 81dB(C) ~ 84dB(C) 22dB ~

Table 9. Comparison of noise measurement and assessment methods across countries

Country Unit Correction value Noise Standard
Small Large Small Large Small Large
USA PK15(met) Ledn - - 87/104 57/62/70
Germany L fmae LR(AB(A)) LCE, LCeq +16dB +16dB 45/50/55/60/63/65/70 | 50/55/60/65/70/75
Japan - LCden - +18dB - 81/84/89
Korea Lia(dB(A)) LRdn(dB(C)) +12dB +18dB 69/77/82 84/90/94
i A2 92 Bl 2 ALgslel, Ade R AT 2%8)E dB(A), fBEY)E dBC)E &
HI XA S 7|22, A, AR 2 25k, =20 ASH, A4 45 9 AFT Ao 1hE B A=
OFFO & AIZHH S H4510] 2| &-3TH(Table 6). S A&, Higtl=ol A 288kl it o] F, Higt
SUY 2F] FAVIES FH oL . IS0l 7P R fAZo] HiRk MEe Al sk e,
sto] G=A G A 7152 AL Atk & A 39 71562 FaLsto] S oo g0l 271 A
71%2 4% EAA +16dBo] ZoH FrtAaZEE T5 5510 AT Ao 2 FAHTH(Table 9).

(LR)Z H7F5}al 1T Table 7).

2@ e o] whef o ARt S

A2 o5
o rﬂ}gi TSI QT 7] A, 712 AT AR LAREAR A Z- 3 g, EA AT
€ CEA 232wl ™ CEA A e AHo| = A2 u]E o] EolA Qe titi Al
Rt Bt A ZE (Legen) S BT Z ARESIA R Y F2E et B TR AR ol HAIste]
Lol & 4 425 B A (+12dB)9F A3k B 2] 2] WA}, 31, 24| FAo] oA d s, T
A (+6dB)7F ZFH O] BITAZE (L) 2 71T 5 G2 A TA G E FLH 22 5442 Uehdoh

QJTH(Table 8).

A digtrl= Swol A=

74 20mmE 7|&0 2

4951719} Y517 S T8} 9tk o] = NATO 5

oA ALGEE 7| 6H 5 712 QX ek, 22 &

RIS 9 sle] Bohekel B M R AEE  AOIAE FERE Aol S BAITHTable 10),

Table 10. Distinction between Small and Large firearms

Classification Small Firearm(~20mm) Large Firearm(20mm-~)
81 mm mine thrower,
Example K1, K2, ete 155mm Self-propelled gun, etc
Characteristic The duration of the firing sound is short, Low frequency centered, explosive,
and the frequency band is relatively high-pitched. with shock waves, long reverberation duration
Evaluation Unit dB(A) dB(C)
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Table 11. Step-by-step evaluation system

Step

Large Firearm(20mm-~)

Step 1 Noise source classification

Hierarchy of noise sources based on firearm caliber, firing frequency,

firing direction, training schedule, etc.

Step 2 | Parallel measurement of multiple indicators

Measure and analyze various units in parallel, such as Leq, SEL,

Lmax, and PK15(met).

Step 3 Applying a prediction model

Quantification of discomfort by applying internationally accepted models
such as % Highly Annoyed (%HA), Dose-Response Curve, etc.
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Table 12. MNII: Military Noise Impact Index

Classification

Factor

Exponential factor

Sound pressure level, firing frequency, duration, time zone, terrain reflection effect,
resident complaint history, etc.

Method of application

Machine learning-based prediction model or weighted summation model can be used

Usage examples

Shooting range environmental impact assessment, damage compensation standards,
noise reduction facility priority setting, etc.

3 AL A 3R] S(MNIL Military Noise Impact
Index)= = o]l A 51859 sl LA 23
Fe 2 AT AP FH O FH S it
FARE Eoto] A2 AaE AAst] 712 SAU LA
SR 2REES 8sto] 7HeA it
& Sl
|55 ol &R 7IS A AR E S FF
A SEFE7E e EA 71z Wt A
AR E o), 22 AAE 4 <9
T = QITH(Table 12).
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