36 (2013)

@ C (Original)

BAERIZH T 5 EEE DRERICER

BRI, KEELx ZRE S, JIIFHH T, KEF [k
GRIZIFERED, WEESIKYE, W hEEREDAERRR, o AKE)

Dose Response Relationship for Transportation Noise in Japan

Shigenori YOKOSHIMA, Atsushi OTA*, Makoto MORINAGA**,
Keiji KAWAI *** and Takashi YANO***

Environmental Information Division, Yokohama National University*,
Defense Facilities Environment Improvement Association**, Kumamoto University***

Summary

Socio-Acoustic Survey Data Archive (SASDA), which was set up in the Institute of Noise Control Engineering/Japan in
2009, is an archive of micro data regarding community response to noise in Japan. The number of collected data has
exceeded 20,000 as of December 2013. By using the micro data, the authors compare dose-response curves among noises
from road traffic, railways (conventional and high-speed railways) and aircrafts (civil and military aircrafts). We use Lgj,
(Average Day Night Sound Le) as noise exposure index. Community response is measured by “%HA”, the percentage of
persons highly annoyed due to specified noise source. Although the number of data on aircrafts noise is not enough, %HA
for military aircraft noise as a function of Ly, indicates the highest percentage. Civil aircraft and high-speed railway noises
indicate the similar %HA after military aircraft noise. However, %HA for conventional railway noise is higher than that for

road traffic noise unlike Euro-American countries. The authors validate the representativeness of the dose-response curves

and discuss factors affecting the difference in annoyance.
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Table—1 Outline of dataset
ID Organization of Survey Survey Location Survey Year Sample Size

RT-01 Kumamoto Univ. Kumamoto Prefecture 1994 387
RT-02 Kumamoto Univ. Kumamoto City 1996 816
RT-03 Hokkai-Gakuen Univ. Sapporo City 1997-1998 780
RT-04 Yokohama Nat. Univ. Kanagawa Prefecture 1998 322
Kanagawa Pref. Gov.
RT-05 Yokohama Nat. Univ. Kanagawa Prefecture 1999-2000 652
Kanagawa Pref.
Kanagawa, Hyogo, Osaka, Shizuoka,
RT-06 Ministry of Environment  Tokyo, Fukuoka, Saitama, Chiba and 2000—2006 2,270
Nagano, Prefectures, and Nagoya City
RT-07 Hokkai-Gakuen Univ. Tomakomai City 2003-2004 968
RT-08 Yokohama Nat. Univ, Kanagawa Prefecture 2004-2006 1,358
Kanagawa Pref. Gov.
CA-01 Ministry of Environment ~ L0Ky0> Osaka, Fukuoka and Miyagi )03 5006 851
Prefectures
CA-02 Kumamoto Univ. Kumamoto Prefecture 2006 412
. . Ibaraki, Saitama, Tokyo, Kanagawa and
MA-01 Ministry of Environment 2003-2006 888
Fukuoka Prefectures
CR-01 Kumamoto Univ. Kumamoto and Fukuoka Prefectures 1994 1,828
CR-02 Yokohama Nat. Univ. Kanagawa Prefecture 1997 189
Kanagawa Pref. Gov.
CR-03 Hokkai-Gakuen Univ. Hokkaido 2001 1,442
CR—-04 Kumamoto Univ. Fukuoka Prefectures 2002 1,580
CR-05 Ministry of Environment ~ 2na8awa, Tokyo, Osaka and Kumamoto 403 5596 1 717
y Prefectures, Chiba and Nagoya Cities ’
CR-06 Yokohama Nat. Univ, Kanagawa Prefecture 2004-2006 1,357
Kanagawa Pref. Gov.
SR—-01 Yokohama Nat, Univ. Kanagawa Prefecture 1995-1996 589
Kanagawa Pref. Gov.
SR-02 Yokohama Nat. Univ. Kanagawa Prefecture 2001-2003 1,117
Kanagawa Pref. Gov.
SR-03 Kumamoto Univ. Fukuoka Prefecture 2003 715
Tokyo, Saitama, Kanagawa, Fukuoka,
SR—04 Ministry of Environment  Shizuoka, Nagano, Osaka and Tochigi 2003—2006 1,344
Prefectures
Aichi Inst. of Tech.
SR-05 Act Acoustic Inc. Nagoya City 2005 175

City of Nagoya




36 (2013)

22 FMEERUVERZBEOME

BEREIZBNT, EFRIFFELZT /AT A
DFHiEE A Table—2 (<9, ITEEOF A TlE, ICBEN
Team6 MEET 507 = U REZHWDFRAENR L,
U, RS TE-o72< e, [Zugd
W, [, T720E) RO BERIZ) o 5 B
R, EHESHIRED MEIND, HDWVE, Lo
FEND, 9DHEN] FHEALLTNEY, F—%
Ty hOFIZE, ZOREE LR UERFRFCH D
73, FEMERHmEE 2 SR L7-3RA& (RT-08, CR-06,
SR-02, MKTFSR-05) %, ICBEN RELIAMTIT,
FEMERRELS, R (RT-01, RT—02, RT—03,
CR—02, X TNCR-03 D—f), “FkI8” (RT-04, CR-02,
SR-01), “Jifi/e - AN~ (RT-05) BFHWHIL TN D,

Table=2 (T1%, BHBEOHEEREME R LT\,
Z I T Lo (BRI ESIERS L~L T, K
MOBEHAZ 10dB O~F LT 4 ZFRL TV D, 72
PR ORFEIXFIRIC L 0 B0, EEETIT 22
B D 6 1, ZOMTIE 23 B THCH 5, BEE
FLEEOEIEL L TL, 2 T Lagon ZHNTE
0, PEEROTHA CIE Ly bV T, AFR T,
TNO & DHHAZZE L, W RFEEE LT Ln &2 H
WDy Lay ZHERE L COZROFHEE CIE Laegom (HHIE
ATV Ly 0 U7z, BARAICIE, JERSACEER S
(ZOWTE, fOFTHEFRERZ S EIT Lacgom 1 4dB %
IR LT Ly 24 U7o, 7ERERE &oFmpiidkians
BT OWTIE, FIHE TR A A, £ Z 4 4dB,
3dB % Laeqoun (IHIFHE LT Ly ZHERT L T2,

Table—2 Outlines of evaluating words and exposures
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Table-3 Average of Ly,
Source Sample size ~ Average [dB]

Road traffic 7,553 62
Civil aircraft 1,263 53
Military aircraft 888 62
Conventional railway 8,107 58
Shinkansen railway 3,940 51
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%HA = x 100
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Fig. 1 Definition of % HA
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Fig.2 Dose response relationship for road traffic noise
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Fig.3 Dose response relationship for aircraft noises

fe\ T, Fig. 4 [ITERBGERR S O RFBLUGRERE
T—4ty MIWRLIELDOTHD, Li < 40dB K&
W Ly >71dB DEEZIZONTIL, FALEIL5dB A
T T DL VERE L T%HA ZRH U, EE
SEDSE L [RERIZ, “FRI8” OFHliEEZ VTV D
CR—02 D%HA 7MKL, ZOEmMIT I —J@iifEl
RO TN Z EDbhd, —, BEEDT—4%
> I CR-05 |22V TY%HA 23V MBI F HAVTZ 23,
CR—-03 O}, CR-04 XX CR-06 H 78T, ICBEN

REOTF—2%y ME, FRIL-RERGHERE R
LCve,

BAZIZ, Fig. 5 (3HapiREasz & o2& MU0 BIHR
ET—4%y NIORLIZHDOTHS, Ly < 40dB
KO Ly, > 61dB DEIEFIZONTIE, 2 5dB
AT T DL VA LT%HA 28 Lz, #
EREGE DA, fEREEE R, T—% &y b
BCOIEHOENKEN-T-2 &M bD, SR-01
IZDWTIE, JERASERTERENE O & FIERIZ,

“TRIE” DOFHFEE VTN A TZ0OIZ%HA THEWD
i Cdh o7z, £, SR-05 HAKU MEAZ R LT
7o Iifi, SR-04 23V MM 2R LTz, ZAUZD
Wi, BEHUCIVT, SR—02, SR—04 J2 T SR—05
e IO TR & PRS2 72 DI IR 25
i U7z, SRR — A DO 2 R m s LT3
BITITREROIZSSE A L, %HA ORI
Fig.5 L1385 2 L@ L0159,

80 T
—o—CR-01
—-CR-02
B0 T —e-cCRr02
—o—CR-04
g —8—CR-05
< 0T R
R
a4
0 [} ‘ ' ‘ |

k. — —+—{ t f
-40  41-45 46-50 51-55 56-60 61-65 66-70  71-
L(In (dB}

Fig.4 Dose response relationships for conventional railway
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Fig.8 %HA as a function of Ly, for each transportation
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