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Odour exposure-response relationship evaluation based on field measurement

YANG Weihua'" LI Weifang'"™ HAN Meng' ZHANG Yan'?® LI Jiayin'®  ZHAI Zengxiu'’
(1. State Environmental/Protection Key Laboratory of Odor Pollution Control, Tianjin Academy of Environmental Sciences, Tianjin,

300191, China; 2. Tianjin Sinodour Environmental Technology Co., Ltd., Tianjin, 300191, China)

Abstract; In order to study the exposure-response relationship between community annoyance and
odour exposure, cigarette factory was selected as the research object, using field measurement to
assess odour exposure factor such as frequency, intensity and hedonic tone with trained observers.
Additionally, the degree of annoyance, and the frequency of general health complaints were collected
from the exposed residents through sociological questionnaire. Multiple logistic regression analysis
was used to establish exposure-response associations with odour frequency as independent variables
and annoyance as the dependent variable. The epidemiological research method was used to study the
effects of odor hedonic tone ( offensiveness of the odour perception) and odour intensity on

population interference. The results showed that during the monitoring period, the frequency of odour
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emitted from the cigarette factory spreading to the surrounding residential areas was 2%—37%
calculated by “odour hour” , the odour intensity was in range of 2—2.8 using 6-level intensity scale,
and the hedonic tone level was —1 (slightly unpleasant) to —=2.1 (' moderately unpleasant) according
to 9—point hedonic scale. The percentage of highly annoyed population (HA,% ) was found to have
a quadratic polynomial relationship with the odour exposure frequency ({frequency,% ). If the HA is
less than 10%, the odour frequency cannot exceed 7%. The exposure-response association was
affected by odour intensity and hedonic tone, but the impact of hedonic tone is more significant ( OR
=3.3, 95%-Cl=1.8—6.2). The HA is found to be higher when the odour is less pleasant. The
results showed that the establishment of exposure-response association can determine a reasonable
acceptable level of odour exposure and provide scientific basis for the development of odour impact
assessment standards.

Keywords : field measurement, odour hour, sociological questionnaire, exposure-response.
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Fig.1 Assessment squares and measurement points in the vicinity of the cigarette factory
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Table 1 Data record form for single measurement

}\Ezﬁﬁ E%ﬁ : ﬂL[’ﬁ] R -
Assessor’s name Date wind direction wind speed
WEA: W ETF IR : T BLE AT :
Measurement point No. State time End time
1 min 2 min
wors [[]T11] [LITTT] | o
Frequency 3 min 4 min Record after the end
LLLTPL) L] | s =
S min 6 min Maximum intensity ___ level
WiER Ak R
| |7n|1n| | | | | | 8n|1in| | | | The most unpleasant____ level
L) Ll lT
9 min 10 min AEEZ ENi
(TITTT0 CILTTT | e fomoma
L,
P,y = X 100% (1)

A, P R PP AR RSN 0 EE, RIVCRERBR AR 5 1, Fs 10 Jo 401 P A P A PR A S5k 2 71
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Table 2  6-level intensity scale

SRAE Intensity IR % Description SRIE Intensity RN Description
0 TR 3 UiRTAI R K
1 WG R 5 3 RS, AN RER E 4 AL R
2 T8 I R, R E 5 e BRI RS

&3 WBLUE O L L
Table 3 9-point hedonic scale

Wb
Hedonic tone -4 -3 -2 -1 0 ! K 3 4
% ERt oAb At AueRt DB o et mbe demie

WA

1.2t G Ak
SR Yt s 2 A R R 5 5 OB BE VT A O A A 2 I A B H S R R AR AR | Y A
i+ ZI:E)M*FH 52 B K 5 R B iR 1 S REA T — X =" A P I 6 PR 2 Uy =X 38 i) ] — 2648 2 1Y
[F) ke SR A i R L T A2 2 8 9 S R VR A P R A X 52 iz IR ) TR 1 ke YT PR 09 J R IX AR B —
ANV XSG i R PRE R 24 50 P, 2t BRIVATE S0 SR U N B 0 S B SR B A T TR N TR TR
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2 R 5318 (Results and discussion)
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Fig.2 Total amount of odour hours (a) and odour frequency (b)
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Fig.3.. Odour intensity (a) and hedonic tone (b) of perceived odour
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Table 4 Gender and age distribution of respondents

FE (RS BAE(NED L (AED [ERON9!
Age Male ( number) Female ( number) Total ( number)
18—45 38 38 46
>45 62 61 83
&t 100 99 199

I FER SR AT A PRI WA 21 S8R B2 3 J ) B9 S DRI R e R B [l 2 rp R LU Y (BT 4)
78.2% 1) Ji FRAE 5 2= H 22 B O B IS0 B SR | SR i 8y 5 T 48 2 A [ DX TR 2 0 )
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Fig.4 Proportion of residents who feel Fig.5 The highly annoyed rate of respondents

tobacco smell in different seasons disturbed by tobacco smell
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Fig.6 The relationship between odour frequency and percentage highly annoyed respondents
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Table 5 Results of logistic regression analysis of the dose-effect association between HA as|dependent

variable and odor intensity and hedonic tone as independent variables

A skt ] P i
s -Cl
Dependent variable Independent variable OR s, 9pe-C P value
ER SR 1.7 1.5—2.1 <0.001
HA
SrMRA L 33 1.8—6.2 <0.001
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3 758 ( Conclusion)
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