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10th 2011 London, UK ‘
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Fig. 1. The six basic principles of noise abatement.

(H. Boegli et al., “Risk assessment of noise exposure — The Swiss
perspective,” Euronoise 2006)
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Pa :A-weighted sound pressure [Pa]
Po :Reference sound pressure (2 X 10°[Pa])
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BEDOTE

1) Noise-induced hearing impairment (B /118 4%)
2) Interference with speech communication (£EEIHE)
3) Sleep disturbance (BRI E)

(Difficulties in falling asleep and awakening etc.)

4) Cardiovascular and physiological effects (fEIR2S R & HE)
(Risk for hypertension etc.)

5) Mental health effects (J& IR E)

(Noise may accelerate the development of latent mental disorder.)

6) Effects of noise on performance ({E¥£ 5 )
7) Effects of noise on residential behavior and annoyance

(WHO: Guideline for community noise, 1999)
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Personal and
attitudinal
factors

Situational

constraints

Behavioural
modifications

Public actions
against noise

Noise Annoyance

Immediate effects
{(activity disturbance,
physiological
reactions)

Community
context

(J.M. Fields and F.L. Hall, “Community Effects of Noise”

in Transportation Noise Reference Book, 1987) 10



T /AT 2R (H4H5S) DIEIR: % Highly Annoyed

BR:BE(127 AW ZERYEST, HEENUTORETHRESNEY. HS
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ME CoFESNY, 535N ERLIEEERLIRIT DE0NS10XTDED

METLESIMN? (0~10FETD1DDHFEIZOMZEDIFTLEELY)

o 1 2 3 4 5 6 7 |8 9 10
Fol={- 7 EEIC

1. T.J. Schultz (1978)
TEXRS RE D EHRI2EFE (29%)
MEEERED LGSR (27%)

2. H.M.E. Miedema (1998)
REDEFEHIZEH 5T £1128%(28%)

3. J.M. Fields (2001)
ICBEN ) 5% & R E D L1 2E%FE(40%)
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FIG. 6. Summary of all survey data points.

T.J. Schultz, Synthesis of social
surveys on noise annoyance, J.
Acoust. Soc. Am., 64(2), 1978

ANNDOYED

PERCENTAGE OF RESPONDENTS HIGHLY

230

=
x

Quadratic Fit
to 453 Points

FIG. 14. Comparison of 1978 third-order
polynomial fitting function with present
quadratic fit to 453 data points.

DAY =~ NIGHT AVERAGE SQUND LEVEL

J. Acoust. Soc. Am., Vol. 89, No. 1, January 1991 Fidell et a/.: Noise dosage effects 230

Fidell et al., Updating a dosage-effect
relationship for the prevalence of
annoyance due to general
transportation noise, J. Acoust. Soc.
Am., 89(1), 1991
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(H.M.E. Miedema & H. Vos, J. Acoust. Soc. Am., 104, 1998)
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1) IUTEEH., XBFE, /NEA. BEDS5SSORERBBICEET 5EERH
7. BASEZLE Vol. 50, pp.215-226, 1994

2)KHE. RBEA.UTEH. BT, EL5HhTIVRETEHONT-FKEER
BRI ERICOHEE., BAREEFREE. Vol.53, pp.13-23, 1997

3) LB k£, Kirk Masden, JI|FHHZ. N\MY2HIVIZEKBEEFDSH=DH
KEORBEICEHTHAE. BT - IREARESEFIN-98-14, pp.1-8., 1998

ICBEN: International Commission on Biological Effects of Noise
Team 6: Community Response to Noise (Chair: J.M. Fields & R. de Jong)

1)1993 ——XTODICBEN Business Meeting : £7545 5 &R TLLEA]
BEGEBEDSI5SSREZIEBMITHICLTERE
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BHDISEDNRENTREDIHSSRE

B AT 5 ATIV4 | ATTVU3 ATF3Y 2 ATaA1
B&E JEHEIC i AR 240 TNIFRE Ty | Fof=L %Y
£ extremely very moderately | slightly not at all

752 REE | extremement beaucoup | movennement | legerement pasdutout

KA WEE ausserst stark mittelmassig etwas uberhauptnicht
ARA EE | extremadamente | muy medianamente | ligeramente absoluta...nada
A5 > 5EE | extreen erg tamelijk eenbeetje halemaalniet
/JJLr)z— | voldsomt mye ganeke litt ikke

=5

o)

IN>H ) — | rettenetetesen nagyon kozepesen kisse egyaltalannen
=

FILOEE fecisekilde cok ortaderecede hafifce hicdagil
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h[EGE Te bie Xiang dang Bi jiao Hao xiang Yi dian ye bu
you dian
BEE Umchungnage Meu Jebupp Jogum Junhyia
R M LEE Cuc on On nhieu Khong qua on | On mot phan | Hoan toan
nao khong on
RAEE Rop Guan Yang | Rop Guan Rop Guan Poh | Rop Rop Mai Rop
Mak Tee Sud Yang Mak Som Kuan Guan Lek Noi | Guan
R—5 > Fi& | skrajnie bardzo srednio mato wcale
F2I—45 5 | Ekstremt Kraftigt Moderat Lettere Slet ikke
ARIL KA ILEE | Extremamente Muito Medianamente | Algo Nada
JIL— =758 | Extrem Mult Nici mult, nici | Putin Absolut
putin deloc
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Sig X ¥ SnEH
HKEE 4 230
S U5EE 3 93
T RE 1 45
KA VEE 2 61
INVFT)—EE 2 a7
HAREE 8 1102
JILOT—EE 56
ARAL ViR 2 59
FJLOEE 1 60
thEEE 5 474
BEEE 4 391
R M LEE 2 200
TUR—YE 50
R—3 2 FEg 2 60
RILEHIVEE 6 286
A58 6 404
IW—<=TF 5 125
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ISO/TS 15666 (First edition 2003-02-01)

Acoustics — Assessment of noise annoyance by means of
social and socio-acoustic surveys

a) Question with verbal rating scale
Thinking about the last (12 months or so), when you are here at
home, how much does noise from (noise source) bother, disturb
or annoy you?

- Not at all

- Slightly

- Moderately
- Very

- Extremely

b) Question with numerical rating scale, with introduction
Thinking about the last (12 months or so), what number from 0 to
10 best shows how much you are bothered, disturbed or annoyed
by (source) noise?

NOT AT ALL EXTREMELY

o 12 3 4 5 6 7 8 9 10 y
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J.M. Fields, An updated Catalog of xxx social surveys of residents’

reactions to environmental noise, NASA/CR, 1991, 2000, 2009

HH i £ 1991 2000 2009
thE 1 4 7
EFE 2 3 9
15> 0 1 1
159 1 1 1
=P 26 70 85
HAES 1 2 6
-2 0 1 2
DUHR—IL 0 0 1
24 0 3 3
Rh+ L 0 0 2
INEF 31 85 117
ZD1th 287 436 511

Bt 318 521 628
26
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AV T JI g+ Tz
2005 | ER&3EE - _ _
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S 2006 | g
| 2007 - - - | ERXE
2008 - - . 7o
2009 | fiZei - _ .
THAILAND : 2010 ﬁ*)ﬁ - - -
| _ _ finZeH, _
Ly Nnon. 201 1 E%&E
CAMBODIA ﬁﬁ
Cam Ranhj, 201 2 — E%ﬁﬁ _ _
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o E 2014- + o
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79,900-
1,502 200,000 73-81
33,700-
8 1,471 61 257.800 77-83
3,600-
6 492 82 60,000 66-76
3,800-
7 596 85 113,100 61-80
3,400-
10 813 81 63,900 61-78

39 4,874
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K. Shimoyama et al., Proc. internoise 2014, 2014
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N FLTOMEZREBTHEDOHMER

. 225 53-71
./

N A 9 824 85 157 48-61
> 6 528 84 78 52-64

5t 25 2,232
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100
90
80 | m— \/N-Aircraft
— w  EU-Aircraft
70
- == \/N-Road
60 © eesess EU_Road

%HA

Lden (dB)

T.L. Nguyen, T. Yano, T. Nishimura, and T. Sato, Exposure-
response relationships for road traffic and aircraft noise in
Vietham, Noise Control Engr. J., 64 (2), pp.243-258, 2016.4 35
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E 5D & HhFEEHET= (IEA 2014 Annual Report)

Table 2. National Statistics of the IEA Wind Member Countries 2014
Country Total Installed | Annual Net Increase | Wind-Generated | National Electricity | National Electricity
Wind Capacity in Capacity® Electricity Demand Demand Met by
Wind®
(megawatts [MW]) (MW) (terawatt-hours (TWh/yr) (%)

[TWh]/yr)
Austria 2,095 411 4.5 62.5 7.2
Canada 9,691 1,871 22.1 580.0 3.8
China 114,599 23,186 153.4 5,523 2.8
Denmark 4.896 | 77 131 | 33.9 | 39.1
Finland 627 178 14 83.0 1.3
France 9,278 1,071 17.0 465.0 3.6
Germany 39,153 4,914 55.9 578.5 9.6
Greece® 1,980 114 3.3 49.3 6.1
Ireland 2.211 | 270 51 | 28.2 | 18.3
| ltaly 8,663 105 15.0 309.0 4.9
Japand 2,788 119 5.1 965.2 0.5
Korea 643 89 1.2 556.0 0.2
México® 2,381 522 5.7 275.0 2.0
Netherlands 2,753 45 58 120.9 4.8
Norway 856 45 2.2 127.0 1.7
Portuaal 4,958 | 222 12.1 | 50.3 | 24.0
| Spain 22,986 i 28 51.1 i 243.5 i 20.4 |

Sweden 5,425 956 11.6 145.0 8.0
Switzerland 60 0 0.1 63.8 0.2
United Kingdom 12,808 1,599 31.6 335.0 9.0
United States 65,877 4,854 181.8 4,093.0 44
Totals 314,723 40,676 598.8 14,6871 4.1

IEA:
Internation
al Energy
Agency



“Wind Turbine Syndrome” by Nina Pierpont, MD, PhD

[FADERFRIAR L. BENSEEONHEIE
BRI LEERDES LR LR EREFAD
ZBOFTTEREREIEHEITHSMNTHS,
TR EETLEET 2120 R 5EF
MREAHY., CNSIZIFUTOEDLH S, |
Tachycardia ($80),

sleep disturbance (EEER 1) ,

Headaches (B8%&),

Tinnitus (E-18Y)),

nausea(ItEX),

visual blurring (B D M9 &),

panic attacks (/X\= v FE )

with sensations of internal quivering(E2.) to
more general irritability (5 R ).
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Q ¥ by Moorhouse et al.
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Hearing thresholds for

70 —; pure tones (ISO 389-7)
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Frequency [HZ]

(a) Measurement results of WTN at 164
points around 29 wind farms.
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wind turbine sites

control sites

(') 2'0 4'0 ()'O SIO 100 %
road traffic noise [ aircraft noise [[] shinkansen train noise
Bl train noise E noise from factories [] construction noise
E wind turbine noise others O none/no response

Fig. 6—Most annoying sound.

early morning

e

daytime

R R

evening
night
midnight
whole day

not fixed

)
0 10 20 30 40 50 %
E wind turbine noise other noise
Fig. 7—Comparison of the results between those who answered that WTN was most annoying and

those who answered that another type of noise was most annoying in Q4 at wind turbine
sites.

S. Kuwano et al., Noise Control Engr. J., 62(6), pp. 503-520, 2014



BEEREICEILIRERE (7/472R) Bk

100
S %VA (CAN
> 50 0 %VA ( )
% o %VA (SWE)
>
g 60 A %VA (NET)
S e %EA (JPN)
o 40
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3
g 20
o

0 —e
20
A-weighted sound pressure level (dB)

S5 X Bk

1.

2.

3.

4,

AD)I—TIOEXFSTUEDTI/IATUR

RE

1. Do not notice

2. Notice but not annoyed
3. Slightly annoyed

4. Rather annoyed

5. Very annoyed

BRENAFTEDT /AT UVARE
1. Not at all

2. Slightly

3. Moderately

4. Very

5. Extremely

Pedersen and K.P. Waye, Occup. Environ. Med., 64, pp. 480-486, 2007
Pedersen et al, J. Acoust. Soc. Am., 126(2), pp. 634-643

=
S. Kuwano et al., Noise Control Engr. J., 62(6), pp. 503-520, 2014
E.
E.
D. Michaud et al, J. Acoust. Soc. Am., 139(3), pp.1443-1454, 2016
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(S. Kuwano et al., Noise

Control Engr. J., 62(6), pp. 503-
520, 2014)
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1) R.D. Jeffery and C.M.E. Krogh, Industrial wind turbines and adverse
health effects, Can J Rural Med, 19(1), pp.21-26, 2014
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2) L.D. Knopper et al., Wind turbine and human health, Frontiers in
Public Health, 2, pp.1-20, 2014
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3) R.J. McCunney et al., Wind turbine and health: a critical review of the
scientific literature, JOEM, 56(11), pp.108-130, 2014
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4) J.H. Schmidt and M. Klokker, Health effects related to wind turbine
noise exposure: a systematic review, PLOS ONE, pp.1-28, 2014

EFSNTLVELRIBRAR




3) R.J. McCunney et al., Wind turbine and health: a critical review of the

scientific literature, JOEM, 56(11), pp.108-130, 2014
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Exposure—response curves for annoyance of the surveys
in September 2014, March 2015, September 2015 and EU
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