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An Analysis of Environmental Noise in Provincial Cities
- case of 10 cities in Nagano Prefecture-

Naoki TAKAGI*, Yasuhiro YAMASHITA** , and Masayuki MATSUI***

This paper describes results and analysis of measurement of environ-
mental noise in ten provincial cities in Nagano Prefecture. Number of
measurement points were at least 61 points (Obuse Town), and at most 463
points (Nagano City). Environmental noise levels showed high level at com-
mercial zone points and belong trank roads points. At least 10% points
in small cities, noise levels were over the environmental noise standard of
Nagano Prefecture. In Nagano cities, about 50% of points, environmental
standard didn’ t be kept. The major reason of environmental noise was traffic
noise in every cities. In small cities or town, at commercial zone points,
noise level show lower levels than the levels at road side points.
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Table 1 Statistics of cities (from 1986 Statistics of Nagano Prefecture)

NAGANO | MATUMO | UEDA SAKU KOMORO | TTYAMA | NAKANO | SUZSAK | KOUSHO | OBUSE
POPULATION | 339086 | 198496 | 116795 | 60431 | 43995, 23886 | 40794 | 53539 | 36818 | 11727
AREA (Km?) 404 264 176 193 94 201 78 151 79 19
DENSITY *1 839 751 664 313 468 144 523 355 466 617
DID POP%%2 56. 3 56.2 32.5 23.5 38.5 21.8 29.3 39.3 29.7 -
DID ARE%%3 8.6 8.1 4.5 1.8 4.3 0.8 3.5 3.0 3.1 -
CAR x4 168050 | 102586 | 62710 | 34531 | 25165 15771 | 21923 | 26255 | 19447 6338
DENSITY %5 416 389 356 199 268 18 281 174 246 334
ESTIMATE®6 | 69392 | 42630 23158 | 14332 | 11089 9372 | 11572] 11758 8498 2179
AREA AGR%7 115 64 49 53 4] 44 32 26 18 9
WORK 1 %8 12% 9% 10% 16% 19% 34% 32% 16% 16% 31%
2 %9 29% 3% 43% 43% 37% 27% 29% 42% 44% 34%
3x10 59% 60% 47% 41% 44% 39% 39% 42% 40% 35%
MEASUR. %11 463 349 225 223 153 107 1 76 110 61

* %1 Density of population(1/kn’) %2 Population of densely inhabited district

%3 Area of densely inhabited district %4 Total number of car 5 Density of car(x4/area)(1/km”)

%6 Million yen %7 Area of agriculture (kmz) %8 Percentage of worker(agriculture)

%9 Percentage of worker(manufacture) %10 Percentage of worker (commercial, service)

%11 Number of measured points
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Table 2 Difference between 500m mesh and 100m mesh

zone commercial resident agricultural
Ls Lso Les Leq Ls Lso L95 Leq L5 Lso Les Leq

500m dBA | 81 76 67 77 | 59 42 38 51 | 48 47 45 471
100m max | 83 73 68 77 | 64 50 47 56 | 55 51 44 50
dBA min| 52 50 48 50 | 44 38 33 40 | 41 44 38 42

mean | T4 65 59 68 | 59 45 42 51 | 46 49 42 44

dif dBA 7.4 11. 7.19.2 }-0.30.7-3.33.9]1.5-1.53.12.38
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Fig. 1 Noise map of Nagano city (Leg)-

Fig. 4 Noise
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Table 3 The standard of environmental noise

BN (Table 3) & DM ARAE Bl b D class | day time mor. eve. | night time
mTable 4 TH5H. INERLZE, &UOM | A |45k LT | 4082 UTF | 358 T
MEUTRBIHENARX CREEBEEEN| A SORLLTE | 458 VEUTF | A0k VBIF
BB EHNE. & cmggrTy | B | SRV | SSRUE 504 v BF
EATOBRBITIE U THEHERNT 5 W03 1. AA class : arca demanded especially silent
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Table 4 Percentage of cleared points for the standard of

condition, like hospital zone
residential zone

commercial or industrial zone
with residences
BHCBELTEBLATLEED
HICH U TIEMROHEARIER 202, #iWicd S
CHEIE LI KEREO THOEENLEBRICL DT

2.A class :
3.B class :

environmental noise (unit %)

zone Naga Mats Saku Komo Iiya Ueda Suza Naka Kous Obus
com. 36 89 100 100 100 7r 67 100 100 ~
indust | 28 8 60 100 100 92 100 100 100 —
reside| 44 66 8 8 76 90 95 95 60 56
agri 5 62 89 8 88 98 88 91 19 44
anothe | 13 41 93 63 100 77 91 93 91 -
total 49 64 88 8 87 92 91 94 13 48

com:commercial zone, indust:industrial zone, reside:resident zone
agri:agricultural zone, another:another zone
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Table 5 Mean value of the cities

BOREM - TR - I EE

(dBA) | Nagano Matsumoto Ueda Saku Komoro liyama Suzak Nakano Koushoku Obuse
Lea 56.4 49.7 48.2 44.4 46.4 49.2 51.5 47.7 51.5 53. 8
Ls 61.4 52.6 52.147.1 49.3 53.2 56.3 51.4 55.2 57.0
Lso 52.3 48.8 43.5 43.4 45.6 46.0 46.1 43.6 47.5 50.6
Les 47.9  46.7 40.0 41.5 43.4 42.7 42.0 40.2 43.8 47.3
No.car | 195.5 88.5 187.2 95.5 59.0 113.4 196.7 199.8 20.5 15.3
No. car:number of cars which passed during measurements(5 minutes).
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Fig.5 Noise map of Nagano city (L.q).
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Fig.6 Leq and Lso vs.
difference between 1984 and 1991.
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